UNB

Universitat Autonoma de Barcelona

Enfermedad tromboembdlica venosa
en situaciones especiales: cancer y obesidad moérbida

Juan José Lopez Nuiez

ADVERTIMENT. L’accés als continguts d’aquesta tesi queda condicionat a I'acceptacié de les condicions d’Us
establertes per la seglent lliceéncia Creative Commons: http://cat.creativecommons.org/?page_id=184

ADVERTENCIA. El acceso a los contenidos de esta tesis queda condicionado a la aceptacion de las condiciones de uso
establecidas por la siguiente licencia Creative Commons: http://es.creativecommons.org/blog/licencias/

WARNING. The access to the contents of this doctoral thesis it is limited to the acceptance of the use conditions set

by the following Creative Commons license: https://creativecommons.org/licenses/?lang=en




UNB

Universitat Autonoma
de Barcelona

Departament de Medicina

Programa de Doctorat en Medicina

Tesis doctoral

Enfermedad tromboembadlica venosa
en situaciones especiales: cancer y
obesidad morbida

Juan José Lopez Nunez

Directores: Manel Monreal Bosch y Cristina Tural Llacher

Tutor: Manel Monreal Bosch

Barcelona, 2021






AGRADECIMIENTOS

Los dltimos afios han sido tiempos de muchos cambios a nivel personal y profesional,
en los que sin la ayuda y el apoyo de todas aquellas personas que han estado a mi
alrededor, no hubiera sido posible que hoy pueda presentar esta tesis doctoral. Ha
sido un camino largo y lleno de obstéaculos, marcado sobre todo en este Ultimo afio por
la pandemia de COVID-19, pero claramente, la recompensa de obtener el titulo de
doctor en medicina compensa con creces todo el esfuerzo y horas de dedicacion.

En primer lugar, me gustaria agradecer toda la ayuda y apoyo incondicional que he
recibido de mis directores y tutor de tesis. A la Dra Cristina Tural por su apoyo, ayuda
y compresion desde el inicio de mi carrera profesional. Ella fue la que despertdé en mi
la curiosidad por la investigacién desde los primeros afios de residencia y me hizo ver
la necesidad de ir mas alla de la asistencia clinica a nuestros pacientes. Al Dr Manel
Monreal, referente internacional en la enfermedad tromboembdlica venosa para
muchos médicos a lo largo y ancho de todo el mundo, y quien desperté en mi el
entusiasmo por esta enfermedad que, ya hace afios, me atrapd para no soltarme

nunca. Manel, nunca seré capaz de agradecerte suficiente todo lo que me has dado.

A todos mis compafieros del Hospital Universitari Germans Trias i Pujol que han
compartido algin momento conmigo desde que aterrice all4 por el afio 2010, todos
ellos han contribuido a modelarme como persona y como profesional. Especial
agradecimiento a todos los integrantes del servicio de Medicina Interna: médicos
adjuntos y médicos residentes, enfermeria, auxiliares de enfermeria, celadores y
personal administrativo. Porque, pese a todos los momentos dificiles vividos, hemos
compartido muchisimos buenos momentos que han dado sentido a nuestra rutina

diaria.

Y por dltimo a mi gran familia. A mis padres, Juan José y Consuelo, y a mi hermana
Marta, por estar siempre ahi y haberme acompafado en cada paso que doy. A mis
cuatro hijos: Anna, Laia, Martina y Biel, porque en los momentos de debilidad vuestros
besos, abrazos y carifio son mi mejor motor, fuerza e ilusiéon. Y a mi mujer Gemma, mi
compafiera de viaje. Porque todo lo que hago, sin ti, sencillamente no seria posible.
Eres mi principal apoyo desde hace muchos afios, y una parte importante de todos mis
logros también lo son tuyos. Muchas gracias por todo lo que me has dado, me das y

sé que me darés.






LISTADO DE ABREVIATURAS

ACOD Anticoagulante oral de accion directa
angioTC Angiografia por tomografia computerizada
ASH American Society of Hematology
AVK Antagonistas de la vitamina K

CFR Case-fatality rate

EP Embolia pulmonar

ETV Enfermedad tromboembdlica venosa
FA Fibrilacion auricular

FC Frecuencia cardiaca

FG Filtrado glomerular

h hora

HBPM Heparina de bajo peso molecular
HNF Heparina no fraccionada

IAM Infarto agudo de miocardio

IMC indice de masa corporal

kg kilogramo

mg miligramo

min minuto

mL mililitro

RM Resonancia magnética

OR Odds ratio

RIETE Registro Informatizado de Enfermedad Tromboembdlica

RM Resonancia magnética



RR

SPECT

TAS

TC

PESI

SPESI

TC

TVP

UE

VIH

Riesgo relativo

single photon emission computed tomography
tension arterial sistémica

Tomografia computerizada

pulmonary embolism score index

simplified pulmonary embolism score index
Tomografia computerizada

Trombosis venosa profunda

Unién Europea

Virus de la inmunodeficiencia humana






INDICE

RESUIMEBN. ... oottt e e e e e et ettt bbbt e e e e e e e eeeeeebbna e e aeaaaaes 10
Y 011 1 = ! S PP PP 11
IO 101 o o (3 o ox T o PO PP PPPRPR TP 12
1.1. DefiNiCION A& ETV .ooiiiiiiiiiieie ettt 12
1.2. Epidemiologia de [a ETV ......ooooiiiiiiiii e 12
1.3. Tratamiento de la ETV no asociada a CANCer ...........ccccvvvvveeeeereniinene 13
1.3.1. Dosificacion de la HBPM para el tratamiento de la ETV ..................... 14

1.4. Abordaje de la ETV en situaciones especiales ...............ccccceeeevieene. 14
1.4.1. ETV QSOCIAUA @ CANCE ....ueeviieeeiiiiiiiiiieeeeeeeaisiiieieeeaeeessessnneseeeeeeessnnnnes 15
1.4.1.1. Epidemiologia de la ETV asociada a Cancer..............c..c..c....... 16

1.4.1.2. Tratamiento de la ETV asociada a CaANCer .............cccccvvvveeeeenns 16

1.4.1.3. Evolucion de la ETV asociada a céncer y duracion de la

ANtICOAGUIACION .....eiiiiiiiiei e 16

1.4.1.4. Pronostico de la ETV asociada a CANCEr ..........ccevvvvvveeiiiiiinenn. 18
1.4.1.5. EPINCIdental ... 18
1.4.2. ETV en el paciente con obesidad mérbida ............ccccceeiiiiiiiiiiiiinennnne, 20

1.4.3. Tratamiento personalizado con HBPM de la ETV en los pacientes con

EP incidental y en la obesidad morbida ...........cccccoiiiiiiiiiiiieiiiieeeee 23
1.5. Registro RIETE (Registro informatizado de enfermedad
trombOEMDBDOIICA). ... ... ar e e areaeee s 24
P22 11 1 1o Tox o o PSP EUPP 26
3. HIPOESIS oo 27
O © ] ] 1=1 1170 1= P 28
5. Articulos con resolucion favorable de la comisibn académica del programa de
(o oToi (o] = To [0 =10 N 4 T=To | Tod] o F- PRI 29
5.1. Articulo 1: Morbid Obesity and Mortality in Patients With VTE: Findings
From Real-Life Clinical PractiCe..........ccccuiiiiiiiiiiiie e 29
5.2. Articulo 2: Clinical characteristics and 3-month outcomes in cancer
patients with incidental versus clinically-suspected and confirmed pulmonary
BMDOIISIMN. e ———————— 39
6. Resumen global de 10S reSUltadOS. . ........coooiiiiiiiiiieiiiee e 68
7. Resumen global de 1a diSCUSION...... ..ccoiiiiiiiiiiiiiie e 74
S T @0 [or 1151 o] =T F PSRRI 77
S B I (V== o [ 11 (0 PSSR SPP 78
10. BiblOgrafia.......ccovveiiieiiiii 79



N 4 (o PP PR R TPUPPPPPRPN 88
11.1. Articulo 1: Management of venous thromboembolism in patients
L1t o= T (o T PP PPPPT 88

11.2. Articulo 2: Comparing low-molecular-weight heparin dosing for treatment

of venous thromboembolism in patients with obesity (RIETE registry)............. 95






RESUMEN

La presente tesis doctoral se basa en 2 articulos que evaltan la evolucion clinica
durante los primeros 3 meses de anticoagulacién en dos situaciones especiales del
tratamiento de la enfermedad tromboembdlica venosa (ETV): el paciente con cancer
en quien se detecta una embolia pulmonar (EP) incidental y el paciente con obesidad
mérbida.

Estos dos estudios han mostrado que durante los primeros 3 meses de
anticoagulacion la mortalidad de estos pacientes es muy inferior a la habitual en el
resto de pacientes.

Los pacientes con cancer y EP incidental presentan una tasa similar de recurrencias
sintomaticas de ETV, asi como de hemorragias graves, en comparaciéon con los
pacientes con EP sospechada clinicamente y confirmada. Sin embargo, presentan una
menor mortalidad, tanto por cualquier motivo como por EP y en relacion a la neoplasia

subyacente.

Los pacientes con ETV y obesidad mérbida (definida por un IMC > 40kg/m?), también
presentan una tasa de recurrencias sintomaticas de ETV y hemorragias graves similar
a la del paciente con peso normal (IMC 18.5-24.9 kg/m?). Sin embargo, en este grupo
de pacientes se observd una disminuciébn de un tercio de la mortalidad,
independientemente de la presencia de cancer, en comparacion con los pacientes con
peso normal. Esta menor mortalidad en el paciente con obesidad ya ha sido descrita

previamente en la literatura, lo que se ha descrito como la “paradoja de la obesidad”.

El curso mas favorable, en términos de mortalidad, que se ha podido observar en
estos dos grupos de pacientes, hace necesario plantear la realizacion de nuevos
estudios con disefio aleatorizado, para comprobar si se pueden beneficiar de un
tratamiento anticoagulante de menor intensidad o duracion, con el objetivo de mejorar

el balance riesgo/beneficio durante la anticoagulacion.
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ABSTRACT

This doctoral thesis is based on 2 articles that evaluated the natural history of the
disease during the first 3 months of anticoagulation in two special situations of venous
thromboembolism (VTE): the patient with cancer and incidentally found pulmonary
embolism (PE), and the patients with morbid obesity.

The two studies revealed that the mortality rates during the first 3 months of
anticoagulation are much lower in patients with these special situations than in the

remaining patients with VTE.

Patients with cancer and incidental PE had a similar rate of symptomatic recurrences of
VTE or major bleeding than those with clinically uspected and confirmed PE. However,
these patients have much lower mortality rate, both from any cause, PE or due to the

underlying malignancy.

Patients with VTE and morbid obesity, (defined by a BMI > 40kg / m2), also had a rate
of symptomatic recurrences of VTE or major bleeding similar to those in patients with
normal weight (BMI 18.5-24.9 kg / m2). Again, this group of patients also hada one-
third decrease in mortality, irrespectively of the presence of cancer, compared to
patients with normal weight. This lower mortality in obese patients has already been
previously described in the literature, which has been described as the “obesity

paradox’.

The lower mortality rate that has been observed in these two subgroups of patients
warrants new studies necessary to confirm whether or not they could benefit from a
lower intensity or a shorter duration of anticoagulant therapy , with the aim of improving

the balance risk / benefit during anticoagulation.
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1. INTRODUCCION

1.1. DEFINICION DE ETV

La ETV consiste en un conjunto de enfermedades que se caracterizan por la formacién
de trombos en la circulacién venosa. La forma de presentacion mas habitual es como
TVP en extremidades o EP, siendo habitualmente la EP una complicacion de una TVP
previa (sobre todo en miembros inferiores)(1). Sin embargo, la trombosis puede
producirse en cualquier territorio venoso, dando lugar a diferentes presentaciones
clinicas: trombosis esplacnicas (portal, esplénica, mesentérica...), trombosis de vena
cava, trombosis de senos venosos cerebrales, trombosis de venas pulmonares...
Aunque el pilar del tratamiento de todas ellas es la anticoagulacién, cada una de las

entidades presenta unas particularidades especificas.

1.2. EPIDEMIOLOGIA DE LA ETV

La ETV es la 3° causa de enfermedad vascular en nuestro entorno, por detras de la
cardiopatia isquémica y el ictus(2). Estudios epidemiolégicos a nivel europeo
evidencian que la incidencia anual de EP es de 39-115 casos por cada 100 000
personas y para la TVP de 53-162 casos por cada 100 000 personas(l). Otros
estudios muestran que la incidencia de ETV aumenta con la edad, siendo 8 veces mas
frecuente en pacientes de mas de 80 afios respecto a pacientes de entre 50-60
afios(3). Paralelamente, en los Gltimos afios, diversos estudios muestran un aumento
de los casos de ETV. Todo ello representa un elevado impacto en términos de morbi-
mortalidad para la poblacién, asi como un importante gasto econdémico(1)(4). Un
estudio reciente muestra que en Europa, la ETV genera unos gastos totales, directos e

indirectos, de unos 8.5 billones de euros(5).

En términos de mortalidad, un estudio en el afio 2004 realizado en 6 paises de la UE,
con una poblacién total de més de 450 millones de personas, mostré una mortalidad
por ETV de méas de 370000 pacientes(6). Asimismo, cuando analizamos de manera
separada la mortalidad atribuible a la ETV a los 30 dias, dependiendo de la forma de
presentacion, ésta es de un 2-3% en los pacientes con EP estable
hemodinamicamente, de un 9-10% si la EP se presenta con inestabilidad

hemodinamica, e inferior a un 0.5% si se presenta en forma de TVP aislada (7)(8)(9).
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1.3. TRATAMIENTO DE LA ETV NO ASOCIADA A CANCER

En términos generales, el pilar del tratamiento de los pacientes con ETV es la
anticoagulacion, diferencidndose 3 fases bien definidas: tratamiento de la fase aguda,
tratamiento a largo plazo y tratamiento extendido.

El tratamiento de la fase aguda comprende los primeros 7-10 dias de tratamiento,
excepto si se usa rivaroxaban que se considera los primeros 21 dias. En esta fase,
segun las dltimas guias de practica clinica, el tratamiento de eleccion para los
pacientes que debutan con estabilidad hemodindmica y que presentan un bajo riesgo
de deterioro clinico y hemodinamico son los ACOD(1,10). Para los pacientes con EP
de alto riesgo y que por tanto se presentan con inestabilidad hemodinamica, el
tratamiento anticoagulante de eleccion son las HBPM(1) después de la realizacion de
alguna de las terapias de reperfusion. Los dos ACOD disponibles para esta fase son
rivaroxaban y apixaban. Una alternativa a los ACOD son las HBPM por via subcutanea
y en los casos con antecedente o sospecha de trombocitopenia inducida por heparina
el fondaparinux (ver dosificaciéon de HBPM y fondaparinux en tabla 1). La heparina no
fraccionada se ha asociado a una mayor tasa de hemorragias respecto la HBPM y se
reserva para casos muy seleccionados de pacientes con EP de alto riesgo o de riesgo

intermedio-alto con riesgo elevado de inestabilizacion hemodinamica(1,10,11).

El tratamiento a largo plazo se extiende hasta un minimo de 3 meses. En esta fase
nos decantamos por la anticoagulacion oral, siendo el tratamiento de eleccién
cualquiera de los 4 ACOD que actualmente disponemos: dabigatran, rivaroxaban,
apixaban y edoxaban. Una alternativa a los ACOD seran los AVK, o en su defecto las
HBPM o fondaparinux(1,10,11). Cabe recordar que, en la actualidad, el tratamiento
con ACOD de la ETV en Espafia esta excluido de la financiacion por parte del Sistema
Nacional de Salud, con la consiguiente problematica que este hecho causa en la

prescripcion.

El tratamiento extendido se inicia a partir de los 3 meses de tratamiento
anticoagulante. En este punto, se debera realizar una evaluaciéon periédica del riesgo
de recurrencia de la ETV y del riesgo de hemorragia, y asi decidir la 6ptima duracién
del tratamiento. Una valoracion individualizada de los factores predisponentes de
recurrencia la ETV (ver apartado 3) y del riesgo de sangrado, serd de capital
importancia. En esta fase el tratamiento de eleccién continuara siendo los ACOD, y en
aguellos casos en que no sea posible, nos decantaremos por los AVK 0, en un

segundo término, por las HBPM o el fondaparinux(1,10,11).
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1.3.1. Dosificacién de la HBPM para el tratamiento de la ETV

Segun ficha técnica y los diferentes ensayos clinicos, las HBPM se prescriben segln
el peso del paciente(1,10-12). Se debe tener en cuenta que cada HBPM tiene una
dosificacién diferente (ver tabla 1) y que la presencia de insuficiencia renal obliga a
valorar la reduccion de la dosis (por ejemplo, en el caso de la enoxaparina se debera
disminuir a Img/kg/dia si el FG < 30mL/min/1.73m2).

Mientras que en los pacientes con peso normal existe evidencia de la dosificacion mas
adecuada de la HBPM, ésto no sucede en los pacientes con pesos extremos, ya sea
por bajo peso o por obesidad, debido a que, de manera sistematica, son excluidos de

los ensayos clinicos.

Tabla 1. Dosificacién de HBPM y fondaparinux para el tratamiento de la ETV

Tipo de famaco Dosificaciéon

Clexane® (enoxaparina) o enoxaparina | 1.5mg/kg/24h o 1mg/kg/12h

biosimilar

Hibor® (bemiparina) 115Ul/kg/24h
Innohep® (tinzaparina) 175Ul/kg/24h
Arixtra® (fondaparinux) Peso <50kg: 5mg/24h

Peso 50-100kg: 7.5mg/24h
Peso >100kg: 10mg/24h

1.4. ABORDAJE DE LA ETV EN SITUACIONES ESPECIALES

En la ETV existen situaciones clinicas poco habituales, conocidas como situaciones
especiales, en las cuales practicamente no existen ensayos clinicos y por tanto la
evidencia cientifica es escasa. En estos escenarios, el mejor abordaje terapéutico no
ha sido demostrado y habitualmente debemos recurrir a estudios observacionales,

como los registros de préactica clinica en vida real.

Algunas de las situaciones especiales mas frecuentes en la practica clinica habitual
son la insuficiencia renal grave con FG < 30mL/min, la trombocitopenia con menos de
50000 plaquetas por mL, la coagulopatia definida como la alteracion del tiempo de

protrombina y/o tiempo de tromboplastina parcial, el antecedente reciente de
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hemorragia o cirugia, el cancer diseminado, el bajo peso, la obesidad morbida o el

embarazo.

Para la presente tesis doctoral, dentro de estas situaciones especiales, hemos
escogido el paciente con cancer diagnosticado de una EP incidental y el paciente con
obesidad mérbida, dado que son dos situaciones clinicas relativamente habituales en
la practica clinica, pero en cambio no disponemos de suficiente evidencia sobre cuél

es el tratamiento mas adecuado.

1.4.1 ETV ASOCIADA A CANCER
1.4.1.1. Epidemiologia de la ETV asociada a cancer

En los ultimos afios, a diferencia de la estabilidad en los nuevos diagndsticos de ETV
en los pacientes sin cancer, existe un claro aumento en la incidencia y prevalencia de
la ETV asociada a cancer(13). Ello esta en relacion al aumento del diagnostico del
cancer, el aumento de la supervivencia de los pacientes con cancer en fases
avanzadas y a la mejoria del diagnéstico de la ETV(14). El cancer constituye uno de
los factores de riesgo mas importantes para desarrollar un primer evento de ETV, asi
Ccomo para presentar una recurrencia tras suspender la anticoagulacion(1)(15)(16)(17).
El 20% de los pacientes con ETV tiene cancer, estimandose que el éste supone un
aumento del riesgo de desarrollar una trombosis venosa de entre 4 a 6.5 veces
respecto al paciente sin cancer(18)(19), siendo el riesgo mas elevado en los 3
primeros meses después del diagndstico del cancer(18). En relacion a la mortalidad, la
ETV es la tercera causa de muerte en el paciente con cancer, después de la propia
enfermedad neoplasica y las infecciones, y la aparicién de una ETV se asocia con un
aumento del riesgo de muerte del triple respecto al paciente sin ETV(19). Sin embargo,
el aumento del riesgo trombdético y hemorragico no es igual en todos los pacientes,
dependiendo de los factores clasicos relacionados con el paciente y, en gran medida,
determinados por el tipo de cancer y el tratamiento oncoespecifico (18)(20). En este
caso, las neoplasias que se asocian a mayor riesgo de trombosis son la de pulmoén,
pancreas y gastrica, y las que se asocian a una mayor tasa de hemorragias durante la
anticoagulacién son las de colon, vejiga urinaria y la de prostata(20)(18). Asimismo, los
pacientes con cancer bajo tratamiento anticoagulante tienen de 2 a 6 veces mayor
riesgo de tener una complicacion hemorragica que los pacientes sin cancer(17)(21).

Ademas, la aparicién de ETV en un paciente con cancer se asocia a un importante
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impacto sobre la calidad de vida del paciente por diferentes motivos, como la
incomodidad del tratamiento anticoagulante (en la mayor parte de los casos con HBPM
por via subcutanea), la aparicién de hematomas y otras complicaciones hemorragicas,
la ansiedad al riesgo de recurrencia después de suspender la anticoagulacion, entre
otros (22).

1.4.1.2.Tratamiento de la ETV asociada a cancer

En la actualidad, el tratamiento habitual de la ETV asociada a cancer sigue siendo la
HBPM tanto en la fase aguda como a largo plazo (ver Tabla 1). Los estudios que han
comparado el tratamiento con HBPM respecto AVK han demostrado que la HBPM es
mas eficaz y al menos tan segura como los AVK (10)(23)(17)(24). No obstante, en
algunas situaciones clinicas podremos decantarnos por la anticoagulacién oral,
preferiblemente con un ACOD, por su mejor perfil de seguridad con relacién a las
hemorragias que los AVK. No obstante, los ensayos clinicos publicados con edoxaban
y rivaroxaban en comparaciéon con HBPM han mostrado que debemos tener especial
precaucion con el uso de los ACOD en los pacientes con neoplasias localizadas en el
tracto digestivo superior y genitourinario, al asociarse en estos casos a mayor tasa de
hemorragias que con el uso de HBPM(24,25). Recientemente, se ha publicado un
ensayo clinico en el que se compara apixaban con HBPM, mostrando que el primero
no es inferior en cuanto al riesgo de hemorragias, sin un aumento del riesgo de
hemorragia, constituyendo una buena alternativa al tratamiento clasico con
HBPM(19)(26). Por otro lado, en los pacientes con tratamiento oncoespecifico activo,
previo al inicio del tratamiento con ACOD deberemos de comprobar si existen

potenciales interacciones(1).

1.4.1.3. Evolucién de la ETV asociada a cancer y duracién de la anticoagulacion.

La evolucion de la ETV asociada a cancer es muy compleja y dificil de predecir, dado
que en ella estan implicados numerosos factores, algunos de los cuales son
modificables y otros no. En este sentido, tanto el riesgo de recurrencia de la ETV como
el riesgo de hemorragia durante la anticoagulacion es multifactorial, en funcién de
factores intrinsecos al paciente, caracteristicas de la neoplasia (basicamente segun el
tipo de neoplasia y tratamiento oncoespecifico) y factores transitorios a los que se vea

sometido el paciente(27)(19).
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Los factores de riesgo relacionados con el paciente y los transitorios que pueden
subyacer van a ser comunes a los pacientes sin cancer, por lo que los factores
diferenciales respecto a los de la ETV no asociada a cancer van a ser aquellos
propiamente relacionados con la neoplasia, incluyendo el tratamiento oncoespecifico.
Un estudio observacional donde se compararon las tasas de recurrencias y
hemorragias durante la anticoagulacion de pacientes con cancer de mama, colorrectal,
pulmén y mama, evidencidé que en los dos primeras casos tuvieron una tasa de
recurrencias y hemorragias similares, la neoplasia de pulmén un mayor riesgo de
recurrencias, y la de prostata un balance favorable a un mayor riesgo de
hemorragia(20). Asimismo, sera necesario evaluar concienzudamente el tratamiento
oncoespecifico que esta realizando el paciente, puesto que algunos farmacos se
relacionan con un aumento del riesgo de progresion o recurrencia de la trombosis y
otros con un aumento del riesgo de hemorragia. En los ultimos afios, se ha
comprobado que la biologia molecular del cancer también puede tener un cierto efecto
sobre el riesgo de que el paciente presente una trombosis venosa, en esta linea la
mutacion del gen ALK(28) y del gen ROS(29) en los pacientes con cancer de pulmoén,
aumenta el riesgo de presentar un primer evento de ETV. Por este motivo, para la
toma de decisiones mas adecuada en relacion de la anticoagulacién, asi como la
optima duracion de la misma, se deberan tener en cuenta todos estos factores

anteriormente mencionados.

En los pacientes con cancer activo deberemos mantener el tratamiento anticoagulante
durante al menos 6 meses, y posteriormente individualizar cada caso, y valorar el
balance riesgo recurrencia / riesgo hemorragia, ya que, como ya se ha mencionado, se
trata de un grupo de paciente muy heterogéneo(1,10). Para ello serd necesario,
ademas de valorar el tipo y localizacion del cancer, evaluar el estado de éste (remision
completa, remisién completa o parcial, enfermedad estable, progresion enfermedad) y
el estadio (sin o con metastasis, cancer irresecable...), asi como el tratamiento
oncoespecifico(1,10,23). En aquellos casos en los que el riesgo de recurrencia exceda
el riesgo de sangrado mantendremos la anticoagulacién, mientras que si el riesgo de
hemorragia es superior al de tener un nuevo evento tromboembdlico, nos
decantaremos por la suspension. Existe escasa evidencia en la literatura de la
evolucion clinica a partir de los 6 meses de anticoagulacién, aunque hay evidencia que
a partir de este periodo el riesgo de recurrencia de la ETV es inferior, sim embargo
éste permanecerd siendo significativo en un grupo numeroso de los
pacientes(1,10,23)(17). En los pacientes curados o en remisién completa el riesgo es

bajo, por lo que se debera valorar la suspension de la anticoagulacion(1,10,23).

17



1.4.1.4. Proné6stico de la ETV asociada a cancer

El pronostico del paciente con cancer viene dado por diversos factores, como los
relacionados con el propio paciente, aunque en gran medida dependerd de la
neoplasia subyacente y el tratamiento oncoespecifico, asi como con la evolucion
clinica que presente. Pese a que diversos ensayos clinicos y estudios observacionales
muestran que la mortalidad por EP del paciente con cancer es de entre un 1 a un 7%
al 1 % a los 3 mesess, hay una sélida evidencia que el diagnostico de ETV en un
paciente con cancer tienen un impacto negativo en términos de morbimortalidad
(27,30). De tal manera que, la aparicion de una trombosis venosa en un paciente con
cancer se asocia a un aumento independiente de la mortalidad de entre 2 a 3 veces

respecto al paciente sin cancer(27)(30).

En términos de morbilidad, ademas de la incomodidad del tratamiento anticoagulante,
que en la mayor parte de los casos sera por via subcutanea, y el impacto que tendra
este hecho en la calidad de vida del paciente, destaca el aumento del riesgo de tener
un evento hemorragico durante el tratamiento anticoagulante, el cual es mayor en
pacientes con cancer gque sin él (18,20)(21). El impacto en calidad de vida del paciente
ocurre tanto si es una hemorragia grave como si es clinicamente relevante (21).
Asimismo, la aparicién de una hemorragia puede tener un impacto negativo en el
curso del tratamiento anticoagulante y oncoespecifico, ya que puede hacer que sea
necesario cambiar tanto la estrategia de la anticoagulacion como la del tratamiento del

propio cancer(21).

1.4.1.5. EP incidental

Se define EP incidental la EP que se diagnostica como hallazgo inesperado al realizar
una prueba de imagen, generalmente una TC, por cualquier otro motivo que no sea la
sospecha de una EP y siempre en ausencia de TVP(1). En la actualidad, a los
pacientes con cancer se les realiza con frecuencia TC de control para valorar la
extension de la neoplasia, la respuesta al tratamiento oncoespecifico o para el cribado
de enfermedad metastasica. Este hecho hace que se diagnostiquen con mayor
frecuencia EP incidentales. La prevalencia de una EP incidental en el pacientes con

cancer activo varia entre el 1.1% y el 5%(31-33).

En el paciente con cancer, debido a limitaciones presentes en el momento del
diagnostico, como presencia de metastasis pulmonares, pleurales o derrame pleural,

toxicidad cardiaca o pulmonar por la quimioterapia o radioterapia, comorbilidades,
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desacondicionamiento fisico, etc, la clinica de una EP se puede ver enmascarada,

aumentando la probabilidad de que una EP no sea sospechada(34,35).

Ser4d necesario realizar una correcta anamnesis y exploracion fisica ya que en
alrededor de un 20-30% existira algun signo o sintoma de EP, mientras que en el resto
el paciente estara totalmente asintomatico, lo que se conoce como una EP incidental
verdadera o truly incidental pulmonary embolism (36). Desde hace unos afios existe un
aumento creciente del diagnostico de EP incidental, debido al aumento en la incidencia
de céncer, aumento de la supervivencia de pacientes con cancer metastasico, y la

mejoria de la sensibilidad las pruebas diagnésticas(34)(37).

En la actualidad, aunque las guias de practica clinica aconsejan tratar a estos
pacientes de la misma manera que los que tienen una EP sintomética(1,10), la mejor
estrategia de tratamiento de este grupo de pacientes sigue siendo desconocida(23), ya
gque estas recomendaciones se basan en estudios retrospectivos con diferencias no
significativas en las tasas de recurrencias, hemorragias y mortalidad respecto los
pacientes con EP clinicamente sospechada. Ademas, la mayor parte de estos estudios
son series cortas y por lo tanto con una escasa potencia para encontrar diferencias
entre el grupo de pacientes con EP incidental y con una EP clinicamente
sospechada(38—-41). Todo lo antes expuesto, junto a que habitualmente estos
pacientes presentan un riesgo hemorragico aumentado, hace que sea necesaria la

busqueda de la mejor estrategia terapéutica.

En los Ultimos afios han aparecido algunas publicaciones que muestran que el
diagnéstico de una ETV incidental, se relaciona con una tasa de recurrencias y
hemorragias similares a la EP sintomatico, aunque con una menor mortalidad(42)(40).
Un metaanalisis en el que se que incluian 11 cohortes de pacientes con EP incidental
y cancer encontré un elevado riesgo de recurrencia de la EP, especialmente después
de suspender la anticoagulacion. Sin embargo, este estudio sélo realizaba un
seguimiento de 6 meses y no se informaba con detalle del tratamiento anticoagulante,
del tipo de episodio de EP recurrente ni del tipo de hemorragias durante la
anticoagulacion(43). Posteriormente, se estudiaron los 715 pacientes con EP
incidental y cancer del registro RIETE (hasta la fecha), observandose que la tasa de
hemorragias graves durante el tratamiento anticoagulante era 3 veces mayor que la
tasa de recurrencias de la EP, y que la tasa de hemorragia fatal era 4 veces mayor
gue la tasa de EP fatal. No obstante, tras suspender la anticoagulacion, la tasa de

hemorragias graves era inferior a la tasa de EP recurrente, sin encontrarse diferencias
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en la tasa de mortalidad por EP o sangrado. No se pudieron identificar factores de

riesgo independientes de recurrencia durante la anticoagulacion(44).

Recientemente, en un estudio observacional prospectivo que incluia a 695 pacientes
diagnosticados de EP incidental seguidos durante 12 meses, sin grupo control, se
observo una tasa de recurrencias de ETV acumulada de un 6%, una tasa acumulada
de hemorragias graves de un 5.7% y una mortalidad por cualquier causa durante el
seguimiento de un 43%. La incidencia de recurrencia de ETV a los 12 meses fue de un
6.4% en aquellos pacientes con EP subsegmentaria, en comparacion con un los que
presentaban una EP mas proximal que era de un 6%. Se concluyd que el riesgo de
recurrencia de ETV no era menospreciable pese a la anticoagulacién, sin observarse
que la localizacién de la EP tuviera una influencia significativa(42)(42)(42)(42)(42).

Asimismo, un estudio compardé los 331 pacientes con ETV incidental respecto los 679
pacientes con una ETV sintomatica incluidos en el estudio HOKUSAI VTE cancer, que
fueron randomizados a recibir edoxaban o dalteparina. El objetivo primario fue la
variable combinada de presentar un primer evento de ETV recurrente o hemorragia
grave, y los secundarios fueron las recurrencias de ETV, las hemorragias graves o la
mortalidad. En los pacientes con ETV incidental el objetivo primario ocurrié en un
12.7% de los pacientes, frente a un 13.8% en los pacientes con una ETV sintomatica.
Respecto a los objetivos secundarios, en la ETV incidental se observé una hemorragia
grave en un 6.6% de los pacientes y una recurrencia de la ETV en un 7.9%, mientras
gue en la ETV sintomatica la tasa de hemorragias graves y recurrencias de la ETV fue
de un 4.9% y de un 10.9% de los pacientes. La mortalidad fue similar en ambos
grupos. El estudio concluy6 que los resultados fueron sustancialmente altos en ambos
grupos, y por tanto apoyarian a las recomendaciones de la guias de practica clinica de
tratar a los pacientes de ambos grupos de manera similar con anticoagulacion(45).

Otro estudio retrospectivo de 200 pacientes, examind la influencia en términos de
mortalidad del diagnéstico de una TVP incidental en el paciente que habia sido
diagnosticado de EP incidental, durante los 3 primeros meses. Se observé que la
presencia de una TVP incidental concomitante no tuvo incidencia en la mortalidad. En
el andlisis multivariante, el bajo peso y la presencia de metastasis se asociaron con un

aumento de la mortalidad(46).

1.4.2. ETV EN EL PACIENTE CON OBESIDAD MORBIDA

Segun la OMS, se define como sobrepeso al paciente con IMC = 25kg/m2, obesidad
con IMA 230kg/m2 y obesidad mérbida si tienen un IMC = 40kg/m?(47). La obesidad
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mérbida constituye un claro factor de riesgo para diversas patologias respecto al
paciente no obseso, sobre todo enfermedades cardiovasculares, aungque también se
ha demostrado que tiene un mayor riesgo de padecer ETV y de su recurrencia tras
suspender la anticoagulacién, debido a la disminucién de la movilidad y al aumento de

presion intraabdominal sobre las venas femorales(48)(49).

Aungue la relacién causal entre ETV y obesidad estd ampliamente descrita, la mejor
estrategia terapéutica de este grupo de pacientes con respecto a la anticoagulacién no
ha sido bien definida. Este hecho es en parte a que es un grupo de pacientes que, de
manera sistematica, queda excluido de los ensayos clinicos de ETV y anticoagulacion.
Aungque conocemos que en el paciente diagnosticado de ETV el bajo peso constituye
un factor de riesgo independiente de hemorragia grave y de mortalidad(50), no existen
estudios prospectivos en los que se evalle el riesgo de recurrencia y hemorragia, asi
como la mortalidad del paciente con obesidad mérbida con respecto al paciente no
obeso(51,52).

Existe escasa evidencia sobre la relacién entre obesidad y mortalidad, a la vez que

contradictorios.

Un estudio consistente en un analisis combinado de 20 estudios prospectivos que
incluian 9564 pacientes con obesidad extrema observé que estos pacientes tenian una
mayor mortalidad, siendo la mayor parte del exceso de mortalidad por cardiopatia,

cancer y diabetes(53).

En cambio, otros estudios encontraron que un IMC elevado se asociaba a una mayor
supervivencia. El primer articulo que recogia este hecho fue publicado en 2005 y se
analizaron los datos de 7767 pacientes con insuficiencia cardiaca categorizados segun
el IMC basal: bajo peso (IMC <18.5), peso saludable (IMC 18.5-24.9), sobrepeso (IMC
25.0-29.9) y obesidad (IMC =30.0). Se realiz6 un seguimiento medio de 37 meses. Los
resultados evidenciaron una relacién inversamente proporcional entre las tasas brutas
de mortalidad por todas las causas y los pacientes de las dos categorias de IMC mas
altos. Después del analisis multivariable, los pacientes con sobrepeso y obesidad
tenian una menor mortalidad (OR 0.88; 0.80-0.96) y (OR 0.81; 0.72-0.92)
respectivamente, en comparacion con los pacientes en un peso saludable. Por el
contrario, los pacientes con bajo peso e insuficiencia cardiaca estable tenian un mayor
riesgo de muerte (OR 1.21; 0.95-1.53). Dicho estudio fue el origen de la expresion

“paradoja de la obesidad’(54).
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Posteriormente, una revision describi6 que los pacientes con obesidad que
presentaban determinadas enfermedades crénicas como enfermedad renal crdnica,
insuficiencia cardiaca crénica, enfermedad pulmonar obstructiva crénica, cancer,
SIDA, artritis reumatoide y los ancianos, presentaban una progresion mas lenta de
dichas enfermedades cronicas, lo que se asociaba a una disminucion significativa de

la mortalidad a corto plazo(55).

En otro trabajo se investigo la asociacion del IMC con la mortalidad a largo plazo en
pacientes con enfermedad coronaria conocida o sospechada, mediante un estudio de
cohortes retrospectivo de 5.950 pacientes. Los pacientes se clasificaron en peso
insuficiente, normal, sobrepeso y obesidad, segun la clasificacién de la OMS, y se
realizé un tiempo medio de seguimiento de 6 + 2,6 afios. Los pacientes con sobrepeso
y obesidad tuvieron una mortalidad significativamente menor que pacientes con un
IMC normal (OR 0.65; 0.6-0.7 para sobrepeso) y (OR 0.61, 0.5-0.7 para pacientes
obesos). El estudio concluye que el IMC estad inversamente relacionado con la
mortalidad a largo plazo en pacientes con enfermedad arterial coronaria conocida o
sospechada. De este modo, se consider6 que un IMC mas bajo constituia un predictor

independiente de mortalidad a largo plazo(56).

Otro estudio analizé 32.605 pacientes con cirrosis hepéatica, de los cuales 29701 no
eran obsesos y 2904 pacientes presentaban obesidad. Se observé una mortalidad
bruta menor en los pacientes cirréticos obesos respecto de los no obesos (2.7%
respecto 3.5%). Por contra, la estancia media y los costes derivados del ingreso
hospitalario fueron mayores en los pacientes cirréticos con obesidad. En la regresion
logistica multivariante, la obesidad se asocié con una menor mortalidad hospitalaria
(OR =0.73, 055-0.95)(57).

En otro grupo de pacientes con patologia cerebrovascular subyacente, también se ha

observado la presencia de la “paradoja de la obesidad’(58).

Con respecto a la evidencia disponible de la asociacion entre ETV y obesidad, existe

una escasa evidencia cientifica.

Los dos primeros trabajos en los que se evalu6 la evolucion clinica del paciente con
ETV segun el peso fueron dos publicaciones realizadas a partir del Registro RIETE. En
el primer estudio se evalué la evolucién clinica segun 3 categorias de peso (<50 kg,
50-100 kg, >100 kg). Se observo que los pacientes con un peso < 50 kg presentaban
més complicaciones hemorragicas respecto a los de peso 50-100 kg (OR 2.2; 1.2-4),

pero en cambio no se observo ninguna diferencia significativa en el grupo de >100 kg
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respecto al grupo de 50-100 kg(59). En el segundo articulo, se evalué la mortalidad
durante los 3 primeros meses de anticoagulacion segun el IMC (<18.5, 18.5-24.9, 25-
30 y >30), evidenciandose menos de la mitad de mortalidad en el grupo de pacientes
con obesidad (OR 0.5; 0.4-0.6), lo que supuso la primera evidencia en la literatura de

la “paradoja de la obesidad” en pacientes con ETV(60).

Posteriormente, un articulo evalud la asociacion entre obesidad y TVP, clasificando los
pacientes segun el IMC: normal (<25), sobrepeso (25-29.9), obesidad grado | (30-
34.9), obesidad grado Il (35-39.9) y obesidad grado lll (= 40). Se incluyeron 662
pacientes con TVP, de los cuales el 28% tenian sobrepeso y el 49% eran obesos. La
TVP recurrente fue mayor en los pacientes con obesidad grado | (p <0,01), mientras
gue las tasas de mortalidad fueron mayores en los grupos de pacientes no obesos (p =
0,001). El cancer, la diabetes mellitus y la afectacion de la vena femoral comun fueron
predictores de mortalidad, mientras que el IMC = 30 fue un predictor de supervivencia.
Los modelos de regresion de Cox mostraron que, después de ajustar por edad, sexo,
embolia pulmonar y duracion del tratamiento con warfarina, los pacientes con IMC = 40

tuvieron una mayor supervivencia(52).

Finalmente, un estudio valoré la relacién entre obesidad y embolia pulmonar mediante
el analisis de un registro de hospitales de corta estancia de Estados Unidos. De un
total de 17979200 pacientes obesos, 203500 pacientes (1,1%) fueron diagnosticados
de EP, en comparacion con 2034100 (0,6%) de 346.049.800 pacientes no obesos (RR
2,03). El RR de EP fue mayor entre los pacientes obesos de 11 a 20 afios (RR = 5,80)
y fue mayor en las mujeres obesas (RR = 2,08) que en los hombres obesos (RR =
1,74). La mortalidad fue del 4,3% en pacientes obesos con embolia pulmonar en
comparacion con el 9,5% en pacientes no obesos (RR = 0,45). La mortalidad en
pacientes con embolia pulmonar fue menor en pacientes obesos que en pacientes no

obesos, con mayores efectos en mujeres, pacientes mayores y pacientes estables(51).

1.4.3 Tratamiento personalizado con HBPM de la ETV en los pacientes con EP

incidental y en la obesidad mérbida

Las diferentes guias de practica clinica, en base a los ensayos clinicos disponibles,
recomiendan tratar de una manera muy similar a todos los pacientes con ETV(1,10—
12).

En este sentido, con relacion al tratamiento anticoagulante con HBPM, se recomienda

prescribir la dosis segun el peso corporal en todas las situaciones clinicas, no teniendo
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en cuenta otros importantes factores como el tipo de evento tromboembodlico, las
caracteristicas propias de cada paciente, y los tratamientos concomitantes. Por este
motivo, se hace necesario evaluar cada paciente con el objetivo de prescribir el

tratamiento anticoagulante de la manera mas individualizada posible.

En el paciente con EP incidental con cancer, aunque las guias clinicas actuales
recomiendan la misma estrategia anticoagulante que en los pacientes con EP
sintomatica, ésta recomendacion no esta basada en ensayos clinicos ni en estudios
observacionales de calidad(1,12,23). Asimismo, el hecho de que la presentacion
clinica suele ser menos grave que en el paciente con EP sintomatica hace pensar que
el abordaje terapéutico mas adecuado no deberia ser el mismo en los dos escenarios

clinicos.

Respecto a el tratamiento de la ETV en el paciente con obesidad morbida, nos
encontramos de nuevo en un escenario con escasa evidencia cientifica, en las que la
mayor parte de guias de practica clinica aconsejan prescribir la HBPM ajustada al
peso del paciente, sin limite de dosis de ésta(1,10,11). De hecho, esto ocurre también
en los pacientes con bajo peso(1,10,11). Mientras que se conoce que el bajo peso es
un factor de riesgo independiente de hemorragia y de mortalidad, la evidencia
disponible en el paciente con obesidad mérbida es mas limitada, por la falta de

ensayos clinicos y de grandes cohortes especificas.

1.5. REGISTRO RIETE (Registro informatizado de enfermedad

tromboembdlica)

El Registro RIETE es un registro prospectivo internacional de pacientes consecutivos
diagnosticados de ETV, disefiado para recopilar y analizar datos sobre patrones de
tratamiento y resultados en pacientes con ETV aguda. Se inici6 en Espafa en 2001 y
6 aflos después se tradujo la base de datos al inglés, con el objetivo de ampliar el
Registro a otros paises. A diferencia de los ensayos controlados aleatorios, no existe
una intervencion experimental impuesta: el tratamiento lo determinan Unicamente los
médicos. Por lo tanto, proporciona datos sobre pacientes con ETV en una situacion de
practica clinica real con una poblacion de pacientes no seleccionada. Los datos de
RIETE generan hipétesis y proporcionan retroalimentacion de situaciones clinicas del
mundo real. Hasta ahora, nos ha permitido conocer la historia natural de la ETV en
pacientes con contraindicaciones relativas o absolutas a la terapia anticoagulante, y la

de pacientes que de manera sistematica son excluidos de los ensayos clinicos
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randomizados(61)(62). A fecha de Junio de 2021, el Registro RIETE cuenta con 237

centros de 28 paises, y con 98.545 pacientes incluidos.
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2. JUSTIFICACION

La ETV es la tercera causa de muerte vascular y ademas se asocia a una elevada
morbilidad y a unos elevados costes econémicos, tal y como se ha explicado

anteriormente.

En los pacientes con cancer, la ETV se asocia a una elevada morbilidad e impacto en
la calidad de vida del paciente y ademés puede afectar negativamente en la evolucién
clinica de la propia neoplasia. En términos de mortalidad, la ETV es la tercera causa
de muerte en el paciente con cancer y el desarrollo de ETV se asocia de manera
independiente a un aumento por 3 del riesgo de muerte respecto al paciente con
cancer sin ETV. Asimismo, el aumento del riesgo de recurrencias de la ETV y de
hemorragia durante la anticoagulacién hace que el abordaje terapéutico de estos
pacientes sea especialmente complejo.

En la ETV existe un importante nimero de situaciones en las que existe una escasa
evidencia cientifica del abordaje mas adecuado, escenarios conocidos como
situaciones especiales. En estas circunstancias, habitualmente las tomas de
decisiones estan basadas en estudios observacionales de baja calidad o en consejos
de expertos. Dos de estas situaciones son la ETV en el paciente con obesidad
morbida y la EP incidental en el paciente con cancer.

Por todo ello, surge el interés por conocer con mayor profundidad y detalle cuél es la
evolucion natural de estos subgrupos de pacientes y cudl deberia ser el abordaje
terapéutico mas adecuado, precisando estudios con mayor grado de evidencia
cientifica que los que disponemos hasta la fecha, para asi poder mejorar la atencion

de estos pacientes.

El Registro RIETE dispone de las mayores cohortes de pacientes con EP incidental y
cancer, asi como de ETV en el paciente con obesidad moérbida de la literatura. Por
este motivo, tenemos a nuestro alcance una situacion favorable para poder analizar
estos dos grupos de pacientes y asi poder avanzar hacia una estrategia terapéutica lo
mas personalizada posible, hasta que dispongamos de algin ensayo clinico

especifico.

Se defini6 como paciente con EP incidental con cancer aquellos pacientes en los que
se diagnosticaba una EP como hallazgo al realizar una prueba de imagen por otra
causa, sin presentar ningun sintoma respiratorio. Por otro lado, se definié obesidad

morbida segun los criterios de la OMS, definidos como aquellos con un IMC = 40kg/m?2.
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3. HIPOTESIS

1. Los pacientes con EP incidental y cancer presentan una evolucién clinica
diferente de la de los pacientes con cancer y EP sintomatica durante la

anticoagulacion.

2. Los pacientes con obesidad morbida que son diagnosticados de ETV,
presentan una evolucion clinica diferente durante a la anticoagulacion, respecto

a los pacientes con peso normal.
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4. OBJETIVOS

Objetivo principal

1. Evaluar la tasa de recurrencias sintomaticas de ETV (TVP o EP), hemorragias y
mortalidad durante la anticoagulacion en los pacientes con cancer y EP
incidental respecto de los pacientes con cancer y EP sintomatica, asi como la de
los pacientes con ETV y obesidad morbida respecto de los pacientes con ETV y

peso normal.

Objetivos secundarios

1. Andlisis descriptivo de las caracteristicas clinicas y tratamiento en la cohorte del

Registro RIETE de pacientes con cancer diagnosticados de EP incidental.

2. Andlisis descriptivo de las caracteristicas clinicas y tratamiento en la cohorte del
Registro RIETE de los pacientes con obesidad morbida diagnosticados de ETV.
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5. ARTICULOS CON RESOLUCION FAVORABLE DE LA COMISION ACADEMICA
DEL PROGRAMA DE DOCTORADO EN MEDICINA

5.1. Articulo 2: Morbid Obesity and Mortality in Patients With VTE:

Findings From Real-Life Clinical Practice.

Giorgi-Pierfranceschi M, Lopez-Nuafez JJ, Monreal M, Cattabiani C, Lodigiani C, Di
Micco P, Bikdeli B, Braester A, Soler S, Dentali F; RIETE researchers. Morbid Obesity
and Mortality in Patients With VTE: Findings From Real-Life Clinical Practice. Chest.
2020 Jun;157(6):1617-1625. doi: 10.1016/j.chest.2019.12.040. Epub 2020 Jan 29.
Erratum in: Chest. 2021 Mar;159(3):1310. PMID: 32004553

Impact factor: 8.308.
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According to the Warld Health Organization, obesity is
defined as excessive fat accumulation that may impair
health. BMI is an index of weight-for-height that is
conventionally used to dassify overweight and obesity.
For adults, the World Health Organization defines
overweight and obesity as having a BMI = 25 kg/m”
and = 30 kg/m’, respectively. Morbid obesity (class 111
obesity or extreme obesity) is a serious health condition
that can interfere with basic physical functions and is
defined as BMI = 40 kg/m®.' The global prevalence of
ohesity iz rapidly expanding, with marked prevalence in
industrial zocieties, and alarming figumes in developing

countries.”

Ohbese people are at an increased risk for VTE compared
with individuals of normal weight,** mos likely due to
impaired mobility and increased pressure in the
intrazhdominal and femaoral veins” However, the

relation between BMI and mortality is controversial.
Although obesity is often aszocated with an increased
risk for cardiovascular diseases and death in the general
population,*” a number of studies in patients with
cardiovascular and noncardiovasmular diseases found an
inverse correlation between increasing BMI and
death.™"* This phenomenon has been defined as the
“obesity paradox” and & &ill not well understood. Little
i& known about the influence (if any) of morbid obesity
on dinical outcomes during the course of anticoamlant
therapy in patients with acute VTE.'™"

We uzed the data from the RIETE (Registro
Informatizadn Enfermedad TromboEmbalica)
egigry to compare outcomes during the course of
anticoagulation in morbidly obese patients with amte
VIE wvs in those with nomnal weight [BMI
18.5-24.9 kg/m®).

Materfals and Methods

RIETE is an angaing. multicenter registry of avnsecutive patients with
cbjactivaly anfirmed, acute VTE' It started in Spain in 2001, and
after & years, it eppanded to othe omuntries Comemly, BIETE
inchides 254 collabarating cemters in 27 countries.

Fatiants

Conssoutive patients with sympiomatic, aate DVT or pul manary
embolism (FE) anfirmead by resulis of objedive tests {oompression
ulrasonngraphy or antrast venography for DVT; helicd CT scan
ventilation perfusion hing sdntigraphy, or angiography for PE) were
enralled in BIETE. The ratianae and methodology of RIETE have
heen published elewhere'” Patimts were sxchided if they wers
cumrenily participating in a therapeutic dinical frid with a blinded
therapy. Al patients (or their relatives) provided writen or aral
informed amsent for participation in the registry, in amordance
with knal asthis commitie: requiremsnts.

Far the current study, we sdscied patients with maorbid ohbesity
(BMI = 40 kgim’) and those with normal weight (BMI,
185249 kg'm®). Patients were separaiely andwed acording to the
presence or absence of activ @ner (defined as newly diagnosed
cancer or @ner that is being treated [swrgery, chematherapy,
radintherapy. suppart therapy. or oombinad trestments|)

Cutoomes

The major outawme was the oourrense of death during the amrse of
anticnagulant therapy. Sacondary owicomes were VT E recur rences and
major hleeding. Fatal PE, in the ahsence of aubopsy, was defined as any
death appearing within 10 days of a symptomatic, objectivedy
confirmed PE event, in the abeence of any aliemative cause of death
Major hleeding was defined as any overt bled requiring a
tramsfusion of two or more unis of bleod or f f was
retroperitoneal, spinal, intracranial, or ftd. Fawl bleeding was
defined as any death ocurming within 10 days of 2 major bleeding
episade, in the dhsmce of an diemative cause of death.

Basalne VariaDles
The fllowing paramesters were recorded when the qualifying
episnde of VTE was diagnosed: sew, age weight and heght

pressnce of coexisting aonditions such as chronic haart or lung
disease connmiant therapies; recent (< 30 days prior 0 VTE
diagnasis) major bleding: recent immobility (ie, ol bed rest
with hathroom privileges for = 4 days in the I-month period
prior in VTE diagnosisl recent surgery {in the 2 months prior o
VTE), active cancer, hormomal therapy, pregnancy puerperinm,
prinr VTE. and recemt travel Labharamnry data were also recordsd
@t haseline induding whale blood @l counts and seum
aeatinine levels

Treatmeant and Follow-up

Fatienis were monaged according to the clinica pradice of eadh
partidpating haspital {iz, there was no sandardization of therapyl The
drug, dose. and duration of anticoagulant therapy were remrded The
decision regarding the type and duration of theapy was lefit to the
atending phsicians. Patients were followed up in the mopatient dinic
for by telephone interview in patients who amld not attend the clinic for
a visf). During mch vst any signs or symploms suggesting VTE
recurrences or majar hieding were noted Each episode of suspected
recwrrent VTE  was  inwvestigated by using repeat  onmipression
uhrasanagraphy, hing scan, helial CT san, or pulmaonary angiography.,
& appmpriate.

Sablisbical Analysis

All data are reported as meean 4+ SDs Diifferences in mean values
hetween groups were assessed by using the Student r test amalysis
Catagorical variahles wers compared by wsing the 4" st ar Fisher
ead st when approprite  Associations betwesn BMI and
manriality were assessad by using the multivariable Cox propartional
hazards regression model, in which age sex. risk Bdars for VTE,
prinr VTE, recent major hleeding, aeatinine clearance levels, anemia,
ahnormal plaielet count, type and duration of treatment, and clinical
presentation of VTE at baseline (PE ws DVT alone) were adjusted as
anfmmding fciors Hamrd raties (HREs) and cormesponding
95% Cls were cadolaed Given the obvious association between
active cancer and weight we ssparaely analyzed patients with adive
@ancer and those without Statistical analyses were onducied by
using SPSS for Windows Redease 125 [IBM SPSS Statistics, TBM
Cior poration .
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TABLE 1 | Clinical Characteristics of the Patients, According to Their BMI at Baseline

Charsderiic

Mo, of patients
Cllimical ¢ haracheristics
Mals e
Age,
Wizight, kg
WTE charadedistics
Symplomalic PE at bassline
Rigk lTactars kor VTE
Surgery
Immebility
Estrogen inlake
Pregpiandy L pearium
Metastatic canosr
Lusiegy CAmEer
Codorectal cancer
Breasl camoer
Proslale canosr
Hamatalegic
Bladder
Gaslric
Panoreas
NS
Others
None of the above [unprovoked)
Previows WVTE
Underying diseases
Ohrenic |ung dis sase
Ohromic heart Tailuns
Arterial Ivypertension (n — 11,12E)
Diabates (- 11,128)
Labaratory tests
Remal function, N
O3 leve g, miL/min
O leve s » &0 mL/min
O levels 30-60 mL/min
O3 levds < 30 mL/min
Aneimia
Abnermal @at et count

With Caneer Without Cancer
AN 2= 400 kg AN 185249 kg it AMT 2= 400 kgir® AT 18,5249 kel
245 4,198 1,347 10,650
55 (22%)" 2,382 (5T%) Al [ 200)" 4, B3T (45%)
&+ 137 67 + 14 55+ 16" 61 +22
111 + 17 62 + B2 116 + 21* 63+ B8
127 (52%) 1,572 (47%) BB (63%)" 5,243 (45%)
22 (9.0% ) 503 [14%) 143 (10%) 1,008 [10%%)
A6 (19%) E1D [ 20%) 32 ([ F3%) 2,601 [25%:)
23 (9.4% 152 (3.6%) 79 (5.7%)" 1,1BR [11%)
1 (0.41%) 4 (0. 10%) 17 (1.2%)" 306 (2.9%)
BD [36%)" 2,057 (49%:) 1] 1]
22 (9.0% 765 (1E%) 1] 1]
23 [9.4%) 568 [14%) 1] o
65 (27 %)" 421 [10%) 1] L]
B (3.3%)" 308 (7 3%) [1] 1]
24 [0.E%) 331 (79%) 1] 1]
5 (2.0%)~ 231 (5.5%) [1] L]
3 (1.2%)° 227 (5 .4%:) 0 o
1 (D.41% ) ZIT (54%) [1] 1]
O (3.7%) 128 (3.0%) 4] o
BS [35%:)" 02 (24%) 1] 1]
o L] BST (61 %)" 5, 760 [54%)
32 (13%) 493 (17%) 242 (17 %)" 1,481 [14%:)
41 {1?%;‘ 407 (13%) 235 (17%)" 1,005 [10%:)
1B ([7.3%) ZIB (5 4%) 124 (B.9% T21 (6.8%)
121 (65%)" 1,101 (3E%) 639 (62 %)" 2,307 (34%)
57 [31%:)" 400 (14%:) IT2 [ 2E%)" G667 [9.5%)
178 2,B12 o7E 6,326
6B + 207 T4+ 20 T4+ FG" T7+31
o (55 )" 1,923 (6E%) 672 (69%) 4,3E1 (69%)
62 [35%)° GET (24%) 279 (23%:) 1,476 (23%:)
18 (10%) 202 (7 2%) T (7.9%) 469 [ 7.4%)
121 (49% )" 2,673 (64%:) 340 (24%:)" 333 (31%:)
20 (B.2%: ] 556 (13%) 50 (3.6%)" G1E (5.6%)

Dl are preperled &5 rmen £+ 590 unles oferwiee ndicated. O] = crestlinme desrance PE = pulrmon &y errbol s,
Differerices bebwesn patiens with norrnal weight v e rocbidly ohess: ®F < 001, 5P < 05, °P < 0L

Results

From March 2001 to September 2018, a total of 75452

patients with VTE were enrolled in FIETE. Of these,

1,642 (2.2%) had morbid obesity, and 14,848 (20%) wene

of normal weight. Crverall, 245 patients with maorbid
nkﬁ.i‘l}' (14.9%) and 4,198 with normal \ﬂ!iﬂ':t [28.3%)
had active cancer. Compared with those with normal
weight, patients with morbid obesity (with or without
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cancer) were more likely: to be women; younger; to have
chromnic lung or heart disease, diabetes, or hypertension;
or to inttially present as PE (compared with DVT).
However, they were less likely to have anemia or
abnormal platelet count at baseline (Table 1). Among
patients with cancer, those with morbid obesity were less
likely to have metastases or to have lung, prostate,
bladder, pancreatic, or gastric cancer, than those with
normal weight; they were more likely to have breast
cancer, however,

The duration of anticoagulant therapy was longer in
ohese patients than in those with normal weight, both
among patients with cancer (median, 185 vs 114 days;
regpectively; P < 001) or without cancer (median, 203
ws 177 days; P < .001). For initial therapy, patients
with marhid obesity (with or without cancer) were
less likely to receive low-molecular-weight heparin
[LMWH) and maore likely to receive unfractionated
heparin than those with normal weight (Table ).
Among patients initially receiving LMWH, maorbidly
ohese patients received lower mean daily doses per
weight than those with normal weight (140 + 43 1LY
kg per day vs 179 = 45 [U'kg per day in patients

with cancer; 152 + 42 1U/kg per day vs 183 = 45 U/
kg per day in those withowt cancer). For long-term
therapy, patients with maorbid obesity were more likely
to switch to witamin K antagonists than those with
normal weight, regardless of the presence or ahsence
of cancer. Again, maorbidly obese patients treated with
long-term LMWH received lower daily doses per
weight than those with normal weight.

Curing the course of anticoagulation, 2,066 patients died
(fatal PE, n = 164; fatal Heeding, n = 1), 491
presented with VTE recurrences, and 512 had major
bleeding. As to be expected, patients with cancer (with
or withoit morbid obesty) had higher rates of VTE
recurrences, major bleeding, or death than those without
cancer (Table 3). However, cancer patients with morhid
obesity had a much lower maortality rate (HE, 0.34;
Q5o I, 02540 .45), a similar rate of VTE recurrences
(HR, 0.62; 95% CI, 0.34-1.05), and a lower rate of major
bleeding (HE, 0.54; 95% CI, 0.28-0.96) than those with
normal weight. Mon-cancer patients with morbid obesity
also had a lower mortality rate (HE, 0.43; 95% CI,
0.32-0.58) and a similar rate of VTE recurrences (HR,
0.79; 95% CI, 0.53-1.15) or major bleeding (HE, 0.82;

TABLE 2 | Treatment Strategies, According to BMI at Baseline and the Presence or Absence of Cancer

Wi Camces Wit Caryesr
Characteristic BMI = 400 kgfr? | BMT1A5-248kgim” | B = 400 kgi? | BMI 1852409 kyjnd
No. of patients 245 4,158 1,357 10,650
Dusration of therapy, d
Mean days 309+ 352 191 + 301 346 = 467 268 + 3B
Median days [IQR) 185 (103-367) 114 (65-210) 203 (119-374) 177 (101-271)
Initial therapy
LMWH 208 (B5%)® 3,767 (S0%) 1,100 (75% )" B,O70 (B4%)
LMWH riean doss, TU kg/d 140 = 43° 179+ 45 152 = 42° 183 + 45
LMWH dese « 175 TUfkg/d 15E [77%:)" 1,416 [3B%) 721 (65%)" 3,000 [34%)
LMWH dase < 150 TU/kg/d 102 (50% )" 763 (20%) 440 (40%)" 1,678 (19%)
Unifractionated heparin 2B (11%) 243 (5.8%) 162 [12%)" 706 (6.6% )
Petasaccaride 4 [1.6%) 70 (1 5% 46 (3.3%) 203 (2.E%)
Direct oral anticoagulants 2 (0.BZ%:) 40 (0.95%) 70 (2.1%)° 306 (3.7%)
Thrombad ytics 2 {D.BZ%:) 24 (0.57%) 37 (2.6% ) 176 (1.7%)
Ly~ iy Wiy
Vitamin K antagonists T [ 35%)" 1,006 [Z4%) 1,048 (75% )" 7,013 [66%)
LMWH 125 (51%)" 2,663 (63%) 19E [14%)" 2,172 (20%:)
LMWH riean doss, TU kg/d 127 = 40" 162+ 47 123 = 44° 155+ 52
LMWH dase « 150 TUfkg/d B4 (67%:)" 24 [35%) 134 [(6E%)" T2 (43%)
Direct oral anticoagulants g (3.7%) 112 (2.7%) 113 (B.1%:)"° 1,072 [10%)

Dats sre presented & mean + 50 e ohewise indicated. I0R = interquartie range IMWH = low-rmolecula -weight. henerin.
Differ erices: between pafets with normal weight v e o bidy does=: P < 001, bp - B, “P« 0L
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TABLE 3 | Clini@| Outcomes During Anticagulant Thermapy, According to BMI at Baseline and Presence or Absence
of Cancer: Univariable Analyses

BMI = 400 kgl BMI 185249 kg’
N per 100 N per 100
Waristle Mo, Paiert-Y aars M. Ratiert-Y aars Harard PaSio (95% )
Patients with cancer 25 4,198
Recusrrent PE E 4.00 (1.86-7.60) 105 4.90 (4 03-5.90) 0E2(0.37-1.61)
Recuarrent DWT 5 2.50(0.92-5.54) 127 5.99 (502-7.11) 0A2(0.15-0.94)
Recusrrent WVTE 13 6.74(3.75-11.2) 26 10.9 (9 .54-12.4) 062 (0.34-1.05)
Major blesding 11 5.37(2.82-9.33) 214 9.91 (BE5-11.3) 054 (0.2B-0.96)
Dweath 44 21.2(15.6-28.2) 1,377 | 62.9 (596-66.2) 034 (0.25-0.45)
Causes of death
FE 1] EE 4.02 (3 24-4.593)
Initial PE o (21 292 (2327-3.71)
Recurrent PE o 24 1.10 (0.72-1.61)
Respiratory insulTic ency z 0.596(0.16-3.19) T 320 (2514.01) 030(0.05-1.03)
Susdden, unexper tend o k] 0.41 (0 2D-D.75)
Bleeding z 0.596(0.16-3.19) 59 2.69 (2 07-3.45) 040 (0.10-1.06)
Disseminated malignancy 31 14.9(10.3-21.0) BO3 36.7 (342-39.4) 041 (0.28-0.57)
Infection 1 048 (0.02-2.38) 5B 2.65 (2 03-3.40) 0.18(0.01-0.93)
Mult iorganic il une 3 1.45(0.37-3.54) 40 1.83 (1 32-2.46) 0.79(0.159-2.27)
Patients without cancer 1,357 10,650
Recurment PE 14 1.08 (0.61-1.76) Tl 1.72 (0.55-1.45) 0 EE&(D.45-1.52)
Recuarrent DWT 16 1.23(0.73-1.96) 130 1.70 (1 42-2.01) 072(0.42-1.19)
Recusrrent WVTE 30 2.34 (1.61-3.30) P 2594 (2.57-3.35) 0.79(0.53-1.15)
Majior bileeding 35 269 (1.90-3.70) 252 328 (2 B9-3.70) 0E2(0.57-1.15)
Death 44 334 (2.46-4.44) &1 7.69 (7 09-B.32) 043 (0.32-0.58)
Causes of death
PE 7 0.53(0.23-1.05) [ 0.BE (D 69-1.11) 0.60(0.25-1.25)
Initial FE [ 0.46 (0. 1E-0.95) 55 0.70 (0 54-D.91) 065(0.25-1.43)
Recurrent PE 1 0.08 (0.00-0.37) 14 018 (0.10-D.25) 042 (0.02-2.38)
Sudden, unexperberd z 0.15 {0.03-0.50) i) 0.37 (0 25-D.53) 041 (0.07-1.45)
Respiratory insulTic ency & 0.46 (0.1E-0.95) 63 0.B1 (D62-1.02) 056 (0.22-1.23)
Bleeding 3 0.23 (0.06-0.62) 40 0.51 (0 37-0.69) 044 (0.11-1.28)
Infection & 0.46 (0.1E-D.95) BD 1.02 (082-1.27) 0 A4 (0.18-0.96)
Mult iorgpanic il e 7 0.53(0.23-1.05) 35 0.45 (0 32-D.62) 1.19(0.49-2.56)

Sem Tt | egend for eparsion of abbreviaSon.

0.57-1.15) than those with normal weight. Maoreover,
marbidly obese patients with cancer (HE, 0.18; 95% CI,
0.014093) or without cancer (HE, 0.44; 95% CI, 0.18-
0.96) had a lower maortality rate due to infection, and
those with cancer also had a lower martality rate due to
dizseminated malignancy (HE, 0.41; 95% CI, 0.28-0.57).

On mukivariable analysis, both patients with cancer and
non-cancer patients who were morbidly obese had a
lower risk of death than the corresponding categories of
normal weight patients (HE, 0.68 [95% CI, 0.50-0.94]

and 067 [95% CI, 0.49-0.96], respectively). However, the
risks for VTE recurrences (HE, 1.03 [95% CI, 0.52-201]
and 101 [95% CI, 0.64-1.58]) or major bleeding (HE,
0.99 [95% CI, 0.51-1.93] and 1.03 [95% CI, 0.67-1.58])
were similar in cancer and in non-cancer patients
(Table 4).

Driscussion
Marbid obesity is associated with an increased mortality
rate in the general population.™ In a pooled analysis of
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TABLE 4 | Multivariable Analyses for All-Cause Mortality, VTE Recurrences, and Major Bleeding in Patients With or

Without Cancer
Varishie WTE Pecurrenioes Major Bleeding Dt
Patients withoul cancer
Age w65y 1.70 (120-2.41)" 5.25 (3.71-7.42)
BMI = 40.0 kg/m* 1.01 (0.64-1.58) 1.03 (D67-1.58) 0.67 (0 49-0.96)°

(hronic heart failure
Chiranic lung diseass
Recent major bleeding
Aneimia
Abnormal platelsl cownt
Transient sk factors
Symplomalic PE
Ora levels 30-60 ml/imin
OrQ levels < 30 mL/min
LMWH and then VEKAS
Duralion of therapy - 90 d
Patients with cancer
Ape = B5Y
BMI = 40.0 kg/m*
(hronic lung di seasce
Recent major bleeding
Anemia
Abnormal platelet count
Initi sl presentaltion as PE
OrQ levels 30-610 ml/min
Ora levels <30 ml/min
Malastalic Camosr
Bresst Camcer
Lurg camoer
Colorecial cancer
Prostatic cancer
Hematologic camter
Bladder canoer
Gastic cantar
Pancmaalic camnosr
Cerabral cCamosr
Otihéir Camnosrs
LMWH only
Duration of theragy = 90d

0.76 (0.55-1.06)
041 (0.24-0.69)

0.40 (0.28-0.50)°
1.03 (0.52-2.01)

173 (1.20-2.50)"
Ralaramos
304 (1.41-6.56)"

277 (1.13-6.82)
4 32 (1.71-10.67)"
2 56 (0.95-6.85)
2 .75 (1.0B-7.02F

2.11 (1.00-4.46)F
051 (0.63-1.32)
038 (0.25-0.58)°

1.50 {1.03-2.18)°

2.07 (155-2.78)°
1.89 (1.23-2.90)

1.47 [109-1,99)"
1.42 (1.032-1.99)"
2.03 (134-3.07)°
0.55 (0.4 1-0.74)°
0.24 (0.1740.34)

0.99 (051-1.93)

2,42 (137-4.27)"
1.61 {1.08-2.38)°
1.60 [1.05-2.42)°

1.50 (1.03-2.20)°
2.51 (151-4.17)°
0.91 (D.64-1.30)
Roafarance
2.90 [1.20-6.99)°
2.61 (D95-7.15)

2.B0 (1.05-7.46)°
3.42 (1.28-9.14)°
5.54 (1E89-16.23)"
2.31 (101-5.24)°
0.70 (0.50-0.98)°
0.08 (0.05-0.13)°

1.32 {1 DE-1.65)°

1.40 (1.15-1.700°
1.47 (1.10-1.97)"
1.70 (1 40-2.08)°
1.62 (1 32-2.00)°
1.E2 (1 44-2.300°
3.49 (2.70-4.51)°
0.56 (0 45-0.69)°
0.00 (0.00-7,319)

1.12 [098-1,39)
0.68 [0.50-0.94)°
1.17 (09B-1.39)°
1.72 {1.05-1.41)"
1.38 {1.16-1.65)"
1.24 {1 .09-1.41)
1.90 (1 51-2.40)®
2.70 (230-3.17)°

Refamnos
2.01 (1 44-2.81)°
1.48 {1.03-2.13)°
1.15 (0.74-1.79)

1,68 (1.12-2.52)°
2,00 (1 39-3.13)%
2.7B (1 57-3.32)%
3.52 (2 15-5.78)%
1.53 (1 .10-2.13)°
0.90 [0 78-1.05)
0.00 [0 00-14,360)

Data are presented & harard rafios and 5% 0% Wis = vitamin K santagonists. See Tatle 1 and 2 legendss for essparsion of other sbbresiations.
Dilfer ences: b pafients with no sl weight vs the e bidly doee: 5P < 01, "F < 001, “P < 105

30 prospective studies that mchnded 9,564 extremely
obese individnale, those with morbid obesty had a
higher maortality rate, and maost of the excess deaths were
associated to heart diseases, cancer, and diabetes”
Comversely, a number of studies have found that a high
BMI was associgted with a better survival in patients

with chronic diseases such as hean failure, coromary
artery diseaze, liver cirhosis, renal insuffidency,
cerebrovascular disease, or atrial fibrillation, thus
originating the expresson “obesity paradox
findings, obtained from a large cohort of patients with
VTE, show that those with morbid obesity (one in every

wld-14 Ohr
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50 patients with VTE) also were at a Jower risk of dying
than those with normal weight. This was consistently
found in patients with or without cancer. Findings wene
robust after adjusting for potentially confounding
variahles. The lower risk for death in the morbidly obese
was uniformly found for most causes of death (PE,
bleeding, sudden death, respiratory insufficiency,
infection, or diseminated cancer), although in many of
them it did not reach statigtically significant differences,
maost likely due to the sample size.

The mortality rate in the current study seemed to be not
negligible in normal weight patients, potentially
influencing our results. However, the mortality rate in
the whale population seems in line with other
ohservational studies, ® reinforcing thevalidity reliability
of our findings.

A previous study based on RIETE assessed the influence
of weight on short-term (15 days) outoomes and found a
lower mortality rate in patients weighing = 100 kg than
in those weighing 50 to 100 kg (0.7% vs 3.0%,
respectively). ™ However, the study sample was limited
(there were only 294 patients weighing = 100 kg), and
the results were not confirmed on multivariable analysis.
In a subsequent study also using RIETE, the mortality
rate was lower in 2,752 patients with VTE and a BMI
= 3 k,g.-'m1 than in those with normal BMI

(185-24.9 kg.-'ml]. thus suggesting for the first time the
existence of an obesity paradox also in patients with
VTE." In the cument study, to better assess the
influence of BMI in this setting, we only considered
patients with morhid obesity, and we provided separate
analyses of patients according to the presence or absence
of cancer. Certainly, morbidly obese patients in our
oohort were younger (by 2 years) than those with
normal weight. However, they were also mare likely to
have comorbidities such as chronic lung or heart disease,
diabetes, and hypertension, or to initially present with
PE. Of note, the HRs comparing the maortality rates in
patients with cancer and in non-cancer patients atter
adjusting for a number of potential confounder patients
were similar. Our results have several potential
explanations, including the possible existence of a
metabolically healthy obese phenotype and the mle of
regional body fat distribution and ectopic fat
accumulation, concepts that emphasize the remarkable
heterogeneity of obesity.

The current study has some limitations. First, these
results should be treated with caution considering the
limitations of observational studies to infer canszality.

Weight measure was not centralized, and small
differences in data collection among the participating
centers are likely. Furthermaore, in RIETE, information
on weight is collected only at the time of enmlment, and
we could not exchide the possibility that patients in
different groups may have lost or gained weight during
the study. However, because the mean follow-up is
relatively short, it is unlikely that these varations have
pratoundly affected our analyses.

In RIETE, creatinine clearance was evaluated with the
Cockeroft-Ganlt equation, and we are aware that this
equation relies on total weight and potentially
overestimating the glomernlar filtration rate in obese
patients.” Thus presence of renal failure may be
underestimated in this group of patients.

Maorbidly ohese patients underwent anticoagulation for a
longer perind than normal weight patients. The former
group was probably perceived as high risk for VTE
recurrence. Indeed, despite younger age than those with
normal weight, these patients were maore likely to have a
number of ditferent comorbidities. Furthermaore, some
observational studies and a meta-analysis suggest obesity
iteelf could be a risk factor for VTE.” However,
differences in the duration of anticoagulation did not
seem to influence our findings because only the

anticoagulation period was considered in the analysis,

Finally, a not negligible proportion of morbid obese
patients were treated with direct oral anticoagulants
[DM2ACs), and expert consensus suggests that DNOACs
should not be used in these patients™ because the
clinical data in this setting are limited. In addition, the
available pharmacokinetic/pharmacodynamic evidence
suggests that decreased drug exposures, reduced peak
concentrations, and shorter half-lives may oocur,
potentially increasing risk of underdosing in this
population. However, recent secondary analyses of large
randomized controlled trials suggest that the efficacy
and satety profile of DACs was similar acros BMI
categories ™

Conclusions

Ina large cohort of patients experiencing acute VTE, the
risk for death during anticoagulation in morhidly obese
patients was about one-third lower than in those with
normal weight, independently of the presence of cancer.
These findings support the existence of a surdval
advantage of morbid obesity in this setting. Further
prozpective sudies should be properly designed to assess
potential mechanisms explaining these results,
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5.2. Articulo 1: Clinical characteristics and 3-month outcomes in cancer
patients with incidental versus clinically-suspected and confirmed

pulmonary embolism.

Peris M, Lépez-Nufiez JJ, Maestre A, Jimenez D, Muriel A, Bikdeli B, Weinberg |, Ay C,
Mazzolai L, Lorenzo A, Monreal M; RIETE Investigators. Clinical characteristics and 3-
month outcomes in cancer patients with incidental versus clinically-suspected and
confirmed pulmonary embolism. Eur Respir J. 2020 Dec 10:2002723. doi:
10.1183/13993003.02723-2020. Epub ahead of print. PMID: 33303548.
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Abstract

Background Current guidelines suggest treating cancer patients with incidental
pulmonary embolism (PE) similar to those with clinically-suspected and
confirmed PE. However, the natural history of these presentations has not been
thoroughly compared.

Methods We used the data from the RIETE registry to compare the 3-month
outcomes in patients with active cancer and incidental PE vs. those with
clinically-suspected and confirmed PE. The primary outcome was 90-day all-
cause mortality. Secondary outcomes were PE-related mortality, symptomatic
PE recurrences and major bleeding.

Results From July 2012 to January 2019, 1,004 cancer patients with incidental
PE and 2,274 with clinically-suspected and confirmed PE were enrolled. Most
patients (95% vs. 90%) received low-molecular-weight heparin therapy. During
the first 90 days, 613 patients died, including 42 from PE. Patients with
incidental PE had a lower all-cause mortality rate than those with suspected and
confirmed PE (12% vs. 22%; odds ratio [OR]: 0-47; 95%CI: 0-38-0-59). Results
were consistent for PE-related mortality (0-3% vs. 1:-7%; OR: 0-17; 95% CI:
0-05-0-56). Multivariable analysis confirmed that patients with incidental PE
were at lower risk to die (adjusted OR: 0-46; 95%CI: 0-36-0-58). Overall, 29
patients (0-9%) developed symptomatic PE recurrences, and 128 (3-9%) had

major bleeding. There were no significant differences in PE recurrences (OR:

0-59; 95%CI: 0-24-1-45) or major bleeding (OR: 0-88; 95%CI: 0-60-1-31).
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Conclusions Cancer patients with incidental PE had a lower mortality rate
compared to those with clinically-suspected and confirmed PE. Further studies
are required to validate these findings, and to explore optimal management

strategies in these patients.
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Introduction

Patients with cancer frequently undergo chest computed tomography (CT)
scans to assess the extent of the malignancy, the response to cancer therapy,
or to screen for metastases. These tests may lead to identification of incidental
cases with pulmonary embolism (PE). Further, presence of baseline
cardiopulmonary limitations in cancer patients (including pulmonary metastases,
pleural or pericardial effusion, chemotherapy-induced or radiation-associated
cardiomyopathy, co-morbidities, as well as general deconditioning) may mask
the development of PE, increasing the possibility that a PE diagnosis is
unsuspected, but rather, incidental. With widespread use of CT testing in cancer
patients, the detection of incidental PE has become increasingly common.%?
The prevalence of incidental PE in the population of patients with active cancer
is reported to range between 1.1%-5.0%.3° Several guidelines recommend
using the same treatment strategy for patients with incidental PE as for those
with clinically-suspected and confirmed PE.®® These recommendations,
however, are based mainly on retrospective studies that have reported no
significant differences in the rates of recurrent venous thromboembolism (VTE),
major bleeding, and mortality in patients with incidental vs. clinically suspected
PE. However, most of these studies were small, were under-powered to detect
differences on important outcomes, and did not focus on case fatality rates (i.e.,

PE-related mortality).1?

The RIETE (Registro Informatizado de Enfermedad TromboEmbodlica) Registry
iS an ongoing, multicenter, international registry of consecutive patients with

objectively confirmed acute VTE (ClinicalTrials.gov identifier: NCT02832245).13
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Data from this registry have been used to evaluate outcomes after acute VTE,
such as the frequency of recurrent VTE, bleeding and mortality, and risk factors
for these outcomes in cancer-associated VTE.'*18 The goal of the current study
iIs to compare the clinical characteristics and 3-month outcomes of cancer
patients with incidental PE versus those with clinically-suspected and confirmed

PE.

Patients and Methods

Data source

Details about the methodology of RIETE have been discussed elsewhere.!! In
brief, RIETE is a multicenter prospective registry of consecutive patients with
objectively-confirmed acute deep vein thrombosis (DVT) or PE with 205
collaborating centers from 27 countries. The protocol for enrolling patients into
RIETE has been approved by the ethics committees at the participating sites.
All patients provided written or oral consent for participation in the registry, in
accordance with local ethics committee requirements. Physicians participating

in the RIETE registry made all efforts to enroll consecutive patients.

Inclusion criteria

Incidental PE was defined as PE detected on a CT-scan ordered for reasons
other than a clinical suspicion of PE.1° Patients with incidental PE have been
incorporated into RIETE since July 2012. Thus, for this study we only included
patients who were enrolled in RIETE from July 2012 to January 2019 and
grouped them in two groups of incidental PE versus suspected and confirmed

PE. For this study, we only included patients in both groups who were

45



diagnosed by contrast-enhanced computed tomography, to make the
comparisons between the two groups more consistent. Active cancer was
defined as newly (<3 months before) diagnosed cancer, metastatic cancer, or
cancer that was being treated (i.e. surgery, chemotherapy, radiotherapy,
support therapy, or combined therapies). CT-scan findings were classified as
centrally located thrombi (defined as a central or lobar thrombus location) and
more peripherally located thrombi (defined as a segmental or sub-segmental

thrombus location), according to the site reports.

Nomenclature

We used the term incidental because this is the terminology endorsed by the
International Society of Thrombosis and Haemostasis.'® Patients with
suspected and confirmed PE were those investigated specifically for PE based
on signs and symptoms. Chart reviews of patients with incidentally diagnosed
PE suggest that some of them are in fact symptomatic, with symptoms possibly
attributed to the underlying cancer or other factors, rather than to PE before the
PE diagnosis was made.*® Thus, we made a priori plans to divide patients with
incidental PE into symptomatic vs. asymptomatic incidental PE in supplemental

analyses.

Main comparisons and outcomes

We compared the clinical characteristics, treatment and 3-month outcomes of
cancer patients with incidental PE vs. those with suspected PE. The primary
outcome was all-cause mortality within the first 90 days. Secondary outcomes

were fatal PE, symptomatic PE recurrences and major bleeding. Fatal PE, in
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the absence of autopsy, was defined as any death appearing within 10 days
after symptomatic PE diagnosis (either the index PE or recurrent PE), in the
absence of any alternative cause of death. Each episode of clinically suspected
recurrent PE was investigated by repeat helical-CT scan. Bleeding
complications were classified as ‘major’ if they were overt and required a
transfusion of two units of blood or more, or were retroperitoneal, spinal,
intracranial, intraocular, intrapericardial or when they were fatal. Fatal bleeding
was defined as any death occurring within 10 days of a major bleeding episode,

in the absence of an alternative cause of death.

Baseline variables

The following parameters were routinely recorded in RIETE: demographics,
history of chronic heart or lung disease, cancer sites and stage, other risk
factors for VTE, laboratory data, treatment received upon VTE diagnosis (drugs,
doses and duration) and the clinical outcome during the course of anticoagulant
therapy. RIETE, by design, includes follow-up for all (100%) patients for at least
90 days or until death. Immobilized patients were defined as non-surgical
patients who had been immobilized (i.e., total bed rest with bathroom privileges)
for 24 days in the 2-month period prior to VTE diagnosis. Surgical patients were
defined as those who underwent a major surgical intervention in the 2 months
prior to VTE. Recent bleeding was defined as a major bleeding episode less

than 30 days prior to VTE.

Treatment and follow-up
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Patients were managed according to the clinical practice of each participating
hospital (i.e., there was no standardization of treatment). All patients were
followed-up for at least 3 months, or until death if it occurred earlier. During
each visit, any signs or symptoms suggesting symptomatic VTE recurrences or
bleeding events were noted. The outcomes were classified as reported by the
clinical enrolling site. However, if staff at the RIETE coordinating center were
concerned about background variables (e.g. inconceivable values), the site
investigators were contacted for clarifications. For uncertain or ambiguous
outcome values, the events were reviewed by a central adjudicating committee

(less than 10% of events).

Statistical analysis

We reported continuous data as mean and standard error of the mean (or
median with interquartile range if not normally distributed), and categorical data
as frequency counts with percentages. We used Student’s t test and X2 test (or
Fisher's exact test where appropriate) to compare continuous or categorical
variables. Then, a multivariable analysis was carried out through a logistic
regression model to identify the predictors for all-cause death within the first 3
months. Covariates entering in the model were selected by a significance level
of p <0.10 on univariable analysis, or by a well-known association reported in
the literature. SPSS software (version 20, SPSS Inc. Chicago, lllinois) was
used for the statistical management of the data, and a two-sided p <0.05 was

considered to be statistically significant.

Results
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From July 2012 to January 2019, 3,324 patients with active cancer and PE were
enrolled in RIETE. Of these, 1,020 (31%) had incidental PE and 2,304 (69%)
had clinically-suspected and confirmed PE. Most patients in both subgroups
(1,004 and 2,274, respectively) received anticoagulant therapy, and were

included into the current analysis.

Baseline characteristics

Patients with incidental PE were more likely to be men (odds ratio [OR]: 1.25;
95%CI: 1.08-1.45), and slightly younger than those with suspected and
confirmed PE (Table I). Only 58 patients (5.6%) with incidental PE complained
of respiratory symptoms, and very few had tachycardia, tachypnea,
hypotension, hypoxemia or atrial fibrillation at baseline. In contrast, nearly all
patients with suspected and confirmed PE had a constellation of such
symptoms and signs. At baseline, patients with incidental PE were less likely to
have chronic lung or heart disease, recent surgery, leukocytosis, renal
insufficiency, abnormal prothrombin time or abnormal fibrinogen levels than
those with clinically-suspected PE, but were more likely to have anemia. The
anatomical burden of larger branches on CT-scan was relatively similar. Among
patients who had echocardiographic data available, those with incidental PE
had lower pulmonary artery pressure levels or evidence of right ventricle
dysfunction. Finally, patients with incidental PE were more likely to have
metastases (OR: 1.98; 95%Cl: 1.69-2.33), or to have colorectal, pancreatic,
gastric cancer or melanoma than those with suspected PE, and less likely to
have breast, prostatic, hematologic malignancies or primary brain tumors than

those with clinically-suspected PE (Table II).
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Treatment

Median duration of anticoagulant therapy was similar in both subgroups (162 vs.
146 days; p=0.844), as shown in Table Ill. The majority of patients (95% vs.
90%) were initially treated with low-molecular-weight heparin (LMWH), but
those with incidental PE received lower daily doses (161+43 vs. 174+42
IU/kg/day; p <0.001) than those with clinically-suspected PE. No patient with
incidental PE received thrombolytic therapy, as compared to 33 patients (1.5%)
with suspected and confirmed PE. For long-term therapy, most patients in both
subgroups kept receiving LMWH (90% vs. 69%), again with lower doses per
body weight in those with incidental PE (151+41 vs. 158+42 |U/kg/day; p
<0.001). A lower proportion of patients with incidental PE switched to vitamin K

antagonists (4.7% vs. 17%; p <0.001).

Outcomes

During the first 3 months of therapy, 613 patients (19%) died (fatal PE 42, fatal
bleeding 20), 29 (0.9%) developed recurrent symptomatic PE, 39 (1.2%) had
DVT and 128 (3.9%) had major bleeding. Patients with incidental PE had a
lower mortality rate than those with suspected and confirmed PE (12% vs. 22%;
OR: 0.47; 95%CI: 0.38-0.59), as shown in Table IV. Results were consistent for
PE-related mortality (0.3% vs. 1.7%; OR: 0.17; 95%CI. 0.05-0.56) (Figure 1).
There were 29 symptomatic PE recurrences and 39 subsequent DVTs, with no
statistically significant differences between subgroups in the rates of PE
recurrences (OR: 0.59; 95%CI: 0.24-1.45), symptomatic DVT (OR: 0.78;

95%CI: 0.38-1.60) or major bleeding (OR: 0.88; 95%CI: 0.60-1.31). There were
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138 major bleeding events, with no significant difference between the two

subgroups (OR: 0.88; 95%CI: 0.60-1.31).

When separately considering patients with incidental PE according to the
presence or absence of respiratory symptoms, those with truly asymptomatic
PE had a lower mortality rate than those with respiratory symptoms (11% vs.
26%; OR: 0.35; 95%CI: 0.19-0.66), as shown in Table V. They also had a lower
mortality rate due to disseminated malignancy (8.0% vs. 17%; OR: 0.42;

95%Cl: 0.21-0.90).

On multivariable analysis, after adjusting for patient's age and gender,
additional risk factors for VTE, systolic blood pressure levels and heart rate at
baseline, anemia, renal function, presence of metastases, site of cancer and
treatment for cancer, patients with incidental PE had nearly half the risk for all-
cause mortality than those with suspected PE (hazard ratio: 0.46; 95%CI: 0.36-

0.58), as shown in Table VI.

Discussion

Our findings, obtained from a large series of consecutive patients with active
cancer and PE, reveal that nearly a third of PEs were incidental. In our cohort,
patients with incidental PE were more likely to have metastases than those with
symptomatic PE and less likely to have chronic lung or heart disease, renal
insufficiency or abnormal coagulation tests at baseline. There were only slight
differences in the treatment of PE, though 1.5% of patients with symptomatic

PE and no one with incidental PE received thrombolytics. During the first 3
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months of therapy, there were no significant differences in the rates of
symptomatic PE recurrences or major bleeding, but the mortality rate was half
in patients with incidental PE than in those with suspected PE. Among patients
with incidental PE, those without any respiratory symptoms also had a lower
mortality rate than those with symptoms. Patients with incidental PE had a
significantly lower mortality due to PE, but also due to respiratory failure and
even to disseminated malignancy, than those with symptomatic PE. The results

were consistent after adjusting for a number of potential confounders.

The lower rate of all-cause mortality in patients with incidental PE is clinically
relevant and deserves further discussion. First, the lower rate of fatal PE in
patients with incidental PE could have been expected. Second, we should
acknowledge that the lower mortality rate due to disseminated malignancy was
unexpected, since patients with incidental PE were more likely to have
metastases and less likely to have less aggressive cancers (i.e., breast or
prostate) than those with suspected PE. Interestingly, the mortality rate was
lower in patients with truly asymptomatic PE than in those with respiratory
symptoms, as already found in another study on 283 patients with cancer and
unsuspected PE.!! On multivariable analysis, we tried to adjust for a number of
variables, but patients with cancer may have additional confounders that were
not considered in this analysis. For instance, in RIETE there is no information
on the duration or the intensity of chemo- and radiotherapy.

The non-significant differences in the rates of PE recurrences or major bleeding
also found in other studies led to suggest that patients with incidental PE should

be treated as those with suspected PE.®%21 However, in patients with incidental
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PE in our cohort the rate of major bleeding was 6-fold higher than the rate of
symptomatic PE recurrences (36 vs. 6 events), as already reported earlier.?? In
patients with clinically suspected PE the rate of major bleeding was “only” 4-fold
higher than the rate of recurrent PE (92 vs. 23 events), and the PE-related
mortality was particularly high during the first few days. Further studies are
needed to identify which cancer patients with incidental PE are at increased risk
for bleeding, and could benefit from reduced doses of LMWH (or maybe of
shorter durations of therapy). We hypothesize that a less aggressive therapy
could perhaps have been associated with a lower rate of major bleeding and

only a mild increase in PE recurrences.

The present study has several limitations. First, RIETE is an observational study
(not a randomized trial). Second, treatment was not standardized across sites
and unmeasured biases are likely present. However, our results reflect
practices from several centers, with widespread clinical and geographical
diversity..Third, the use of CT scan in patients with incidental PE is variable and
could have resulted in selection bias. Patients receiving chemotherapy, those
with metastases and those with colorectal, stomach or pancreatic cancers are
more likely to undergo regular CT-scans. In contrast, patients in palliative care,
and those without metastases or with breast, prostatic or brain tumors are less
likely to be scanned. Finally, variability in the treating physicians’ index of
suspicion for PE may have influenced whether patients with cancer were
referred for radiologic studies to rule out PE, even in the presence of symptoms.
Thus, patients who were included in the incidental PE subgroup were

separately analyzed in a supplemental Table according to the presence or
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absence of respiratory symptoms. And those with truly asymptomatic PE had an

even lower mortality rate.

In conclusion, cancer patients with incidental PE who were treated with
anticoagulation had a more benign clinical course, including lower rates of PE-
related mortality and lower rates of all-cause mortality, compared with patients
with clinically suspected and confirmed PE. Further studies are needed to

explore optimal treatment strategies in cancer patients with incidental PE.
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Table I. Clinical characteristics at baseline (and CT-scan findings) in
patients with incidental vs. suspected PE.

Incidental Suspected Odds ratio
PE PE (95% ClI)
Patients, N 1,004 2,274
Clinical characteristics,
Male gender 584 (58%) 1,197 (53%) | 1.25(1.08-1.45)
Age (mean years=SD) 67111 68+13 p <0.001
Body weight (mean kg+SD) 72113 74+15 p <0.0001

Additional risk factors for VTE,
Surgery
Immobility 24 days
Prior VTE
Underlying conditions,
Chronic lung disease
Chronic heart disease
Recent (<30 days) major bleeding
PE symptoms/signs at baseline,
Dyspnea
Chest pain
Syncope
Hemoptysis
SBP levels <100 mm Hg
Heart rate >100 bpm
Respiratory rate >20 pm (N=1,665)
Sat Oz levels <90% (N=1,367)
Atrial fibrillation
Largest arteries involved on CT-scan,
Segmental or subsegmental
Pulmonary or lobar
Not reported
Transthoracic echocardiogram (n=744),
Mean PAP levels (mm Hg+SD)
Right ventricle dysfuction
Laboratory data,
Anemia
Leukocyte count >11,000/uL
Platelet count <100,000/pL
CrCl levels <60 mL/min
Abnormal prothrombin time (N=2,473)
Abnormal fibrinogen levels (N=1,667)

110 (11%)
137 (14%)
66 (6.6%)

106 (11%)
32 (3.2%)
40 (4.0%)

46 (5.1%)
11 (1.2%)
5 (0.55%)
4 (0.44%)
51 (5.4%)
116 (13%)
43 (8.4%)
11 (4.9%)
17 (1.7%)

363 (36%)
444 (44%)
197 (20%)

36211
4 (3.8%)

628 (63%)
202 (20%)
39 (3.9%)
236 (23%)
205 (43%)
236 (23%)

379 (17%)
354 (16%)
246 (11%)

394 (17%)
162 (7.1%)
75 (3.3%)

1,834 (82%)
786 (36%)
281 (13%)
91 (4.2%)
236 (10%)
826 (37%)
523 (46%)
325 (29%)
124 (5.5%)

781 (34%)
847 (37%)
646 (28%)

45+16
117 (18%)

1,288 (57%)
754 (33%)
122 (5.4%)
686 (30%)
591 (50%)
686 (30%)

0.62 (0.49-0.77)
0.86 (0.69-1.06)
0.58 (0.44-0.77)

0.56 (0.45-0.71)
0.43 (0.29-0.63)
1.22 (0.82-1.80)

0.01 (0.01-0.02)
0.02 (0.01-0.04)
0.04 (0.02-0.09)
0.10 (0.04-0.28)
0.49 (0.36-0.67)
0.24 (0.20-0.30)
0.11 (0.08-0.15)
0.13 (0.07-0.24)
0.30 (0.18-0.50)

1.08 (0.93-1.26)
1.34 (1.15-1.55)
0.62 (0.51-0.74)

p <0.0001
0.17 (0.06-0.48)

1.28 (1.10-1.49)
0.51 (0.42-0.61)
0.71 (0.49-1.03)
0.71 (0.60-0.84)
0.74 (0.60-0.92)
0.71 (0.60-0.84)

Abbreviations: PE, pulmonary embolism; SD, standard deviation; VTE,
venous thromboembolism; SBP, systolic blood pressure; bpm, beats per
minute; CrCl, creatinine clearance; PAP, pulmonary artery pressure; Cl,

confidence intervals.
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Table Il. Cancer characteristics

Incidental | Suspected Odds ratio
PE PE (95% CI)
Patients, N 1,004 2,274
Time from cancer diaghosis
Median months (IQR) 5 (2-22) 6 (1-26) p=NS

<3 months
>12 months
Metastases
Yes
Sites of cancer,
Lung
Colorectal
Breast
Prostate
Pancreas
Stomach
Hematologic
Bladder
Ovary
Uterine
Central nervous system
Kidney
Carcinoma of unknown origin
Orofarinx
Melanoma
Biliary tract
Esophagic
Liver
Other
Therapy for cancer,
Chemotherapy
Radiotherapy
Chemo- and radiotherapy
Hormonal therapy
None of the above

398 (40%)
314 (31%)

708 (71%)

203 (20%)
230 (23%)
82 (8.2%)
36 (3.6%)
69 (6.9%)
68 (6.8%)
25 (2.5%)
34 (3.4%)
31 (3.1%)
27 (2.7%)
17 (1.7%)
40 (4.0%)
24 (2.4%)
18 (1.8%)
29 (2.9%)
11 (1.1%)
15 (1.5%)
6 (0.60%)
39 (3.9%)

549 (58%)
116 (13%)
92 (10%)
65 (7.1%)
356 (37%)

1,046 (46%)

739 (32%)

1,243 (55%)

503 (22%)
304 (13%)
311 (14%)
182 (8.0%)
104 (4.6%)
69 (3.0%)
106 (4.7%)
83 (3.6%)
82 (3.6%)
81 (3.6%)
87 (3.8%)
65 (2.9%)
34 (1.5%)
36 (1.6%)
20 (0.9%)
38 (1.7%)
21 (0.9%)
28 (1.2%)
117 (5.1%)

939 (46%)
307 (16%)
199 (10%)
298 (16%)
803 (39%)

0.77 (0.66-0.90)
0.95 (0.81-1.11)

1.98 (1.69-2.33)

0.89 (0.74-1.07)
1.93 (1.59-2.33)
0.56 (0.43-0.72)
0.43 (0.30-0.62)
1.54 (1.13-2.11)
2.32 (1.65-3.27)
0.52 (0.34-0.81)
0.93 (0.62-1.39)
0.85 (0.56-1.30)
0.75 (0.48-1.16)
0.43 (0.26-0.73)
1.41 (0.94-2.11)
1.61 (0.95-2.74)
1.13 (0.64-2.01)
3.35 (1.89-5.95)
0.65 (0.33-1.28)
1.63 (0.84-3.17)
0.48 (0.20-1.17)
0.75 (0.51-1.08)

1.60 (1.37-1.87)
0.78 (0.62-0.98)
0.98 (0.76-1.27)
0.42 (0.31-0.55)
0.93 (0.79-1.09)

Abbreviations: PE, pulmonary embolism; IQR, inter-quatrtile ratio; Cl,

confidence intervals.
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Table Ill. Treatment strategies.

Incidental Suspected Odds ratio
PE PE (95% CI)
Patients, N 1,004 2,274
Duration of anticoagulation,
Mean days (xSD) 2461289 244+336 p=0.844
Median days (IQR) 162 (95-290) | 146 (69-291)
Initial therapy,
Unfractionated heparin 14 (1.4%) 124 (5.5%) 0.25 (0.14-0.43)
Low-molecular-weight heparin 954 (95%) 2,050 (90%) | 2.08 (1.52-2.86)
Mean LMWH dose (IU/kg/day) 161143 17442 p <0.001
LMWH <100 IU/kg/day 80 (8.4%) 135 (6.6%) 1.30 (0.97-1.73)
Fondaparinux 6 (0.60%) 28 (1.2%) 0.48 (0.20-1.17)
DOACs 3 (0.30%) 24 (1.1%) 0.28 (0.08-0.94)
Thrombolytics 0 33 (1.5%) -
Inferior vena cava filter 43 (4.3%) 110 (4.8%) 0.88 (0.61-1.26)
Long-term therapy,
LMWH 902 (90%) 1,567 (69%) | 3.99 (3.19-4.99)
Mean LMWH dose (IU/kg/day) 151441 158+42 p <0.001
LMWH <100 IU/kg/day 78 (8.7%) 130 (8.3%) 1.05 (0.78-1.40)
Vitamin K antagonists 47 (4.7%) 395 (17%) 0.23 (0.17-0.32)
DOACs 14 (1.4%) 106 (4.7%) 0.29 (0.16-0.51)
Fondaparinux 6 (0.60%) 30 (1.3%) 0.45 (0.19-1.08)

Abbreviations: PE, pulmonary embolism; SD, standard deviation; IQR, inter-
quartile ratio; LMWH, low-molecular-weight heparin; IU, international units;
DOACSs, direct oral anticoagulants; ClI, confidence intervals.
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Table IV. Clinical outcomes at 90 days.

Incidental Suspected Odds ratio
PE PE (95% CI)
Patients, N 1,004 2,274
Symptomatic PE 6 (0.6%) 23 (1.0%) 0.59 (0.24-1.45)
Deep vein thrombosis 10 (1.0%) 29 (1.3%) 0.78 (0.38-1.60)
Major bleeding 36 (3.6%) 92 (4.0%) 0.88 (0.60-1.31)
Sites of major bleeding,
Gastrointestinal 16 (1.6%) 37 (1.6%) 0.98 (0.54-1.77)
Intracranial 4 (0.4%) 13 (0.6%) 0.70 (0.20-2.05)
Death 117 (12%) 496 (22%) 0.47 (0.38-0.59)
Causes of death,
Pulmonary embolism 3 (0.3%) 39 (1.7%) 0.17 (0.05-0.56)
Initial PE 0 36 (1.6%) -
Recurrent PE 3 (0.3%) 3 (0.1%) 2.27 (0.46-11.3)
Respiratory failure 2 (0.2%) 24 (1.1%) 0.19 (0.04-0.79)
Sudden, unexpected 2 (0.2%) 5 (0.2%) 0.91 (0.18-4.68)
Bleeding 3 (0.3%) 17 (0.7%) 0.40 (0.12-1.36)
Disseminated cancer 86 (8.6%) 309 (14%) 0.60 (0.46-0.77)
Infection 9 (0.9%) 17 (0.7%) 1.20 (0.53-2.70)
Multiorganic failure 3 (0.3%) 13 (0.6%) 0.52 (0.15-1.83)
Heart insufficiency 0 8 (0.4%) -
Ischemic stroke 1 (0.1%) 4 (0.2%) 0.57 (0.06-5.07)
Other/unknown 8 (0.8%) 60 (2.6%) 0.30 (0.13-0.60)

Abbreviations: PE, pulmonary embolism; Cl, confidence intervals.
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Table V. Clinical outcomes at 90 days in patients with incidental and
asymptomatic PE, those with incidental but symptomatic PE and those
with suspected PE.

Incidental PE Suspected
Without With respiratory PE
symptoms symptoms
Patients, N 946 58 2,274
Symptomatic PE 6 (0.63%) 0 23 (1.0%)
Deep vein thrombosis 8 (0.85%) 2 (3.4%) 29 (1.3%)
Major bleeding 30 (3.2%) 6 (10%)" 92 (4.0%)
Sites of major bleeding,
Gastrointestinal 14 (1.5%) 2 (3.4%) 37 (1.6%)
Intracranial 4 (0.42%) 0 13 (0.57%)
Death 102 (11%)* 15 (26%) 496 (22%)
Causes of death,
Pulmonary embolism 3 (0.32%)* 0 39 (1.7%)
Initial PE 0 0 36 (1.6%)
Recurrent PE 3 (0.32%) 0 3 (0.13%)
Respiratory failure 1 (0.11%)1 1 (1.7%) 24 (1.1%)
Sudden, unexpected 2 (0.21%) 0 5 (0.22%)
Bleeding 2 (0.21%) 1(1.7%) 17 (0.75%)
Disseminated cancer 76 (8.0%)* 10 (17%) 309 (14%)
Infection 7 (0.74%) 2 (3.4%) 17 (0.75%)
Multiorganic failure 3 (0.32%) 0 13 (0.57%)
Heart failure 0 0 8 (0.35%)
Ischemic stroke 1 (0.11%) 0 4 (0.18%)
Other/unknown 7 (0.74%)* 1 (1.7%) 60 (2.6%)

Comparisons between patients with suspected PE (reference subgroup) vs. the
other subgroups: "p <0.05; 'p <0.01; *p <0.001.

Abbreviations: PE, pulmonary embolism; Cl, confidence intervals.
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Table VI. Bivariate- and multivariable analysis for all-cause death at 90

Bivariate

Multivariable

Incidental PE,
Yes
Clinical characteristics,
Body weight 270 Kg.
Recent surgery
Recent immobility 24 days
Chronic lung disease
PE signs at baseline,
SBP levels <100 mm Hg
Heart rate >100 bpm
Laboratory data,
Anemia
Leukocyte count >11,000/pL
CrCl levels <30 mL/min
Metastases
Yes
Sites of cancer,
Lung
Colorectal
Breast
Prostate
Pancreas
Hematologic
Bladder
Ovary
Uterine
Orofarinx
Biliary tract
Liver
Therapy for cancer,
Chemotherapy
Radiotherapy
Hormonal therapy

0.49 (0.40-0.60)*

0.63 (0.53-0.73)*
0.42 (0.30-0.58)*
1.94 (1.61-2.34)*
1.28 (1.04-1.57)"

1.71 (1.35-2.15)
1.85 (1.58-2.18)*

1.66 (1.40-1.97)
2.23 (1.90-2.62)*
2.28 (1.61-3.24)

3.51 (2.86-4.32)t

Ref.
0.32 (0.23-0.43)%
0.31 (0.22-0.45)*
0.38 (0.25-0.58)*
1.79 (1.36-2.35)
0.43 (0.26-0.72)f
0.45 (0.27-0.76)f
0.61 (0.38-0.97)"
0.51 (0.30-0.86)
0.25 (0.09-0.68)"

1.78 (1.12-2.82)"
1.95 (1.17-3.24)"

0.75 (0.62-0.90)
0.80 (0.61-1.05)
0.43 (0.30-0.60)*

0.46 (0.36-0.58)*

0.74 (0.61-0.90)t
0.39 (0.27-0.57)*
1.46 (1.18-1.79)
0.93 (0.73-1.18)

1.53 (1.18-1.98)t
1.51 (1.26-1.82)*

1.68 (1.38-2.05)t
1.71 (1.43-2.06)*
1.75 (1.18-2.61)t

3.39 (2.63-4.37)t

Ref.
0.40 (0.28-0.58)%
0.49 (0.32-0.77)f
0.46 (0.27-0.76)f
1.97 (1.44-2.68)F
0.53 (0.29-0.97)"
0.66 (0.37-1.17)
0.70 (0.41-1.19)
0.71 (0.40-1.26)
0.41 (0.13-1.31)
1.39 (0.85-2.30)
2.13 (1.21-3.73)f

0.78 (0.63-0.96)"
0.93 (0.69-1.26)
0.81 (0.54-1.22)

days.

Variables entering in the multivariable analysis: patient’s age, gender, chronic
heart or lung disease, additional risk factors for VTE, systolic blood pressure
levels and heart rate at baseline, anemia, renal function, presence of

metastases, site of cancer and treatment for cancer.

"p <0.05; Tp <0.01; *p <0.001.

Abbreviations: PE, pulmonary embolism; SBP, systolic blood pressure; bpm,
beats per minute; CrCl, creatinine clearance; Ref., reference.
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Figure 1. Cumulative mortality rates during the first 90 days of
anticoagulant therapy in patients with incidental vs. suspected PE.
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Months

Days

2 10 30 60 90

All-cause death

Incidental PE 3(0.3%) | 13(1.3%) | 45 (4.5%) 90 (9.2%) 117 (12%)

Suspected PE | 30 (1.3%) | 111 (4.9%) | 250 (11%) | 405 (18%) | 496 (23%)

Fatal PE

Incidental PE | 2(0.2%) | 2 (0.2%) 3 (0.3%) 3 (0.3%) 3 (0.3%)

Suspected PE | 11 (0.5%) | 36 (1.6%) | 38 (1.7%) 38 (1.7%) 39 (1.8%)

Abbreviations : PE, pulmonary embolism.

67




6. RESUMEN GLOBAL DE LOS RESULTADOS

En el primero de los articulos, se comparan los 1648 pacientes del Registro RIETE con
obesidad morbida, definida por un IMC =40 kg/m2, que presentaron una ETV, respecto
los 14848 pacientes del Registro que fueron diagnosticados de ETV pero que
presentaban un peso normal al diagndstico, definido como un IMC de 18.5-24.9 kg/m2.
Los pacientes fueron incluidos entre marzo de 2001 y septiembre de 2018. De estos
pacientes, 245 (14.9%) de los que tenian obesidad mérbida y 4198 (28.3%) de los que
tenian un peso normal, presentaban un cancer activo en el momento del diagnostico
de la ETV.

Los pacientes con obesidad morbida eran predominantemente mujeres y mas jévenes,
en mayor proporcién tenian patologia cardiorrespiratoria, diabetes o hipertension
arterial, y la ETV se presentaba mas frecuentemente en forma de EP. Respecto a los
pacientes con cancer, los que ademas tenian obesidad mdérbida tenian menos cancer
metastasico y menor proporcion de cancer de pulmén, préstata, vejiga, pancreas o
estbmago; en cambio los pacientes con peso normal tenian una mayor proporciéon de

cancer de mama.

La duracibn de la anticoagulacion fue mayor en los pacientes obesos,
independientemente de si tenian cancer o no. En relacion con el tratamiento de la fase
aguda, los pacientes con obesidad morbida recibieron con menor probabilidad HBPM,
pero mas frecuentemente HNF. De los pacientes que recibieron HBPM en la fase
aguda de la ETV, aquellos con obesidad mérbida recibieron una dosis media diaria por
peso inferior a los pacientes con peso normal: en los pacientes con cancer 140 *
43Ul/kg/dia vs 179 + 45Ul/kg/dia y en los pacientes sin cancer 152 + 42Ul/kg/dia vs
183 * 45Ul/kg/dia. En el tratamiento anticoagulante a largo plazo, los pacientes con
obesidad mérbida cambiaron a AVK en una mayor proporcién, independientemente de
que tuvieran cancer o no. Nuevamente, los pacientes con obesidad moérbida recibieron

una dosis media diaria por peso inferior que los pacientes con peso normal.

Durante el curso de la anticoagulacién murieron 2066 pacientes (164 de EP fatal y 104
de hemorragia fatal), 491 presentaron una recurrencia de la ETV y 512 tuvieron una
hemorragia grave. Globalmente, los pacientes con céncer presentaron mas
recurrencias de ETV, mas hemorragias graves y mayor mortalidad que los pacientes
sin cancer. No obstante, los pacientes con cancer y obesidad mérbida presentaron

menor mortalidad (OR 0.34; 0.25-0.45), una tasa similar de recurrencias (OR 0.62;
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0.34-1.05) y menos hemorragias graves (0.34; 0.28-0.96), que los pacientes con
cancer y peso normal. Los pacientes con obesidad moérbida sin cancer presentaron
menor mortalidad (OR 0.43; 0.32-0.57), y una tasa similar de recurrencias (OR 0.79;
0.53-1.15) y de hemorragias graves (OR 0.82; 0.28-0.96), que los pacientes con peso
normal. Los pacientes con obesidad moérbida, con o sin cancer, tuvieron una
mortalidad inferior por infecciones (OR 0.18; 0.01-0.93 y OR 0.44; 0.18-0.96,
respectivamente), y los pacientes con cancer una menor mortalidad por la
diseminacion de la neoplasia (OR 0.41; 0.28-0.57).

En el analisis multivariante, los pacientes con obesidad moérbida, con o sin cancer,
tuvieron una menor mortalidad que los pacientes con peso normal (OR 0.68, 0.50-0.94
y OR 0.67, 0.49-0.96). No obstante, el riesgo de recurrencia de la ETV y de

hemorragia graves fue similar en los pacientes con y sin cancer.

En el segundo de los articulos, se compara la cohorte de 2274 pacientes del registro
RIETE, incluidos entre julio del 2012 y enero 2019, con EP sospechada clinicamente y
confirmada respecto a los 946 pacientes del registro con EP incidental. Los pacientes
con EP incidental no referian ningun sintoma respiratorio atribuible a la EP, por lo que
todos ellos presentaban una EP incidental verdadera o truly incidental pulmonary
embolism. Se defini6 cancer activo como aquel cancer de recién diagnostico (<3
meses antes), cancer metastasico o cancer que estaba siendo tratado (cirugia,

guimioterapia, radioterapia, tratamiendo de sporte o tratamientos combinados).

En este articulo se comparan la tasa de recurrencias de ETV, hemorragias y
mortalidad durante los primeros 3 meses de la anticoagulacién. El objetivo primario fue
la mortalidad por cualquier causa a los 90 dias y los objetivos secundarios la

mortalidad por EP, las recurrencias sintomaticas de EP y las hemorragias graves.

En cuanto a las caracteristicas basales, los pacientes con EP incidental eran
mayoritariamente hombres y ligeramente mas jovenes que los pacientes con EP
sospechada clinicamente y confirmada. La mayor parte de pacientes con EP
sospechada clinicamente y confirmada tenian taquicardia, taquipnea, hipotension,
hipoxemia o fibrilaciéon auricular, en contraposicion a los pacientes con EP incidental
en el que solo lo presentaban algunos pacientes. En relacion con las comorbilidades y
factores predisponentes, los pacientes con EP incidental tenian menos patologia
cardiorrespiratoria previa, menos cirugia previa o0 inmovilidad, leucocitosis,

insuficiencia renal, alteracion del tipo de protrombina o menos niveles andémalos de
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fibrinégeno, que los pacientes con EP sospechada clinicamente y confirmada. En
cuanto a la afectacion de arterias pulmonares proximales, ésta fue similar en los dos
grupos de pacientes. Respecto a la alteracién ecocardiogréafica, en los pacientes con
EP incidental se detect6 una menor presion en la arteria pulmonar y una menor
disfuncion del ventriculo derecho. Finalmente, los pacientes con EP incidental
presentaron mayor probabilidad de afectacion metastasica y tenian en mayor
proporcion una neoplasia primaria colorrectal, de pancreas, gastrica 0 melanoma, pero
en menor proporcion mama, préstata, neoplasia de origen hematologico o primaria
cerebral, en comparacion con los pacientes con EP sospechada clinicamente y

confirmada.

La duracion media del tratamiento anticoagulante fue similar en los dos grupos. La
HBPM fue el tratamiento mas habitual en la fase aguda, sin embargo, los pacientes
con EP incidental fueron tratados con dosis diarias mas bajas (160+43 vs 172+42
Ul/kg/dia; p<0.001). Ningun paciente con EP incidental recibié tratamiento trombolitico,
en cambio éste se indicé en 33 pacientes (1.5%) con EP sospechada clinicamente y
confirmada. En referencia al tratamiento a largo plazo, el mas habitual en los dos
grupos de pacientes fue la HBPM, sobre todo en los pacientes con EP incidental (90%
vs 69%), aunque nuevamente los pacientes con EP incidental recibieron menos dosis
diaria de HBPM (150441 vs 158+42Ul/kg/dia; p<0.001). En comparacion con los
pacientes con EP sospechada clinicamente y confirmada, los pacientes con EP
incidental recibieron en menos proporcion tratamiento con AVK (4.5% vs 17%;
p<0.001).

Durante los primeros 3 meses de tratamiento anticoagulante los pacientes con EP
incidental tuvieron una menor mortalidad global (11% vs 22%, OR 0.43) y por EP fatal
(0.3% vs 1.7%, OR 0.18). No hubo diferencias entre los dos grupos en cuanto a

recurrencias sintomaticas de la ETV (EP o TVP) ni en las hemorragias graves.

En el analisis multivariable, después de ajustar por edad, sexo, factores de riesgo de
ETV, TAS y FC al diagnéstico, anemia, funcion renal, presencia de metastasis, origen
primario de la neoplasia y tratamiento de ésta, se observa que los pacientes con EP
incidental presentan practicamente la mitad de mortalidad por cualquier causa que los
pacientes con EP sospechada clinicamente y confirmada (OR 0.43; 0.34-0.56). Se
realizd un analisis de propension que replicé los mismos resultados que los anteriores
(OR 0.50; 0.40-0.64). El analisis por subgrupos revelé una mayor influencia de la EP
incidental en los hombres (OR 0.33; 0.23-0.47) respecto a las mujeres (OR 0.65; 0.43-

70



0.99), en pacientes con < 75 afos (OR 0.36; 0.26-0.51) respecto a los pacientes con =
75 afios (OR 0.62; 0.38-1.00) y en paciente sin metastasis (OR 0.38; 0.28-0.51)

respecto a los pacientes con metéstasis (OR 0.92; 0.50-1.72).
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7. RESUMEN GLOBAL DE LA DISCUSION

En la actualidad, en el tratamiento de la ETV existe un gran nimero de situaciones en
las que no disponemos de suficiente evidencia cientifica sobre cual deberia ser el
tratamiento éptimo, con la consiguiente incertidumbre y riesgo que ello conlleva. Dos
de estas situaciones son el paciente con EP inicidental y cancer, y el paciente con

obesidad moérbida.

La primera situacién especial que abordamos es la del paciente con obesidad mérbida
y ETV. En el segundo articulo se describe la cohorte de pacientes con obesidad
morbida del Registro RIETE, formada por 1642 pacientes con IMC 2 40 kg/m?, y se
compara con los 18848 pacientes con IMC normal (IMC 18.5-24.9 kg/m?). La obesidad
constituye uno de los factores predisponentes clasicos de ETV, debido a la
disminucion de la movilidad y al aumento de la presion intraabdominal y de las venas
femorales(49). Se trata de un tema clinicamente relevante, por ser una poblacion en
aumento debido al actual estilo de vida(47), a que la obesidad mérbida supone un
aumento de la mortalidad en la poblacion general(49,63), y a que es una poblacion
infrarrepresentada en los estudios de ETV(48,49).

Hasta la fecha existen estudios contradictorios sobre con la mortalidad en el paciente
con obesidad mérbida. Nuestro estudio, compuesto por una de las muestras mas
grandes de la literatura de pacientes con obesidad moérbida con ETV, evidencié una
menor mortalidad respecto los pacientes con peso normal, independientemente de si
tenian cancer o no, y después de ajustar por las variables de confusion. El menor
riesgo de muerte en el paciente con obesidad moérbida se objetivd en la mayoria de las
causas:. EP, hemorragia, muerte subita, insuficiencia respiratoria, infeccion o cancer
diseminado, aunque la diferencia fue soélo significativa en la muerte por infeccion. La
mortalidad observada en los pacientes con peso normal fue similar a la observada en
otros estudios observacionales(64), lo que refuerza la validez de nuestros resultados.

En el presente estudio s6lo se consideraron los pacientes con obesidad morbida
segun el IMC y se realiz6 un andlisis por separado de acuerdo con si tenian cancer o
no. Los pacientes con obesidad mérbida de nuestra cohorte eran de media 2 afios
mas jovenes respecto a los que tienen un IMC normal, aunque tenian mas
comorbilidades como patologia cardiorrespiratoria, diabetes o hipertensién, como era
esperable. Asimismo, la ETV se presentaba mas frecuentemente en forma de EP en el

grupo de obesidad mérbida.
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Los pacientes con obesidad morbida recibieron anticoagulacion durante mas tiempo
respecto a los no obesos, probablemente por la percepcion de que estos pacientes
tenian un mayor riesgo de recurrencia de la ETV. De hecho, como ya se ha
comentado anteriormente, algunos estudios sugieren que la obesidad es un factor
predisponente de mayor riesgo de recurrencia de la ETV(49). No obstante, esta
diferencia en la duracién del tratamiento anticoagulante no parece tener influencia en
nuestros hallazgos, dado que solo se ha analizado el periodo en el que los pacientes

estaban bajo anticoagulacion.

En relaciéon con la anticoagulacion con HBPM, resulta controvertida la dosis mas
adecuada en el paciente con obesidad. En el caso de la enoxaparina, aunque la actual
ficha técnica en Espafa recoge que los pacientes deben recibir la dosis
correspondiente sin limitar o capar la dosis maxima de la misma, en otros paises (p. €j
Canada) la ficha técnica indica que se debe de capar la dosis maxima a 18000 Ul/dia,
del mismo modo que también lo aconseja la ultima ediciébn de la guia de practica
clinica de la ASH(12). Por este motivo, recientemente hemos analizado los pacientes
del Registro RIETE con un peso > 100 kg y se ha comparado como variable resultado
primario la variable combinada de recurrencias de ETV, hemorragia grave o muerte,
en funcién de si habian recibido una dosis de HBPM capada a 18000 Ul/dia (N=454) o
si ésta no se habia capado (N=2392). El andlisis multivariante mostré que los
pacientes obesos que habian recibida una dosis de HBPM capada presentaban una
tasa inferior de la variable resultado combinada respecto a los que no se habia capado
la HBPM (OR 0.16; IC del 95%, 0.04 a 0.68) (65).

Una proporcion no despreciable de pacientes (>2%) recibieron tratamiento con un
ACOD. El tratamiento anticoagulante con ACOD en el paciente con obesidad mérbida
es controvertido, en base a que no esta aconsejado en algunos consensos de
expertos de afio 2016 en aquellos pacientes con peso > 120 kg (66), aunque
recientemente dos andlisis secundarios de dos ensayos clinicos randomizados sobre
pacientes con FA sugiere que los ACOD son eficaces y seguros en este perfil de
paciente (67,68).

La gran heterogeneidad de los pacientes con obesidad mérbida podria justificar que la
evolucion natural de estos pacientes sea muy diferente entre si. Esta heterogeneidad
podria explicar que, a un subgrupo de pacientes, la propia obesidad les confiera una
proteccion y por tanto una mejor evolucion clinica. Existen varias teorias que intentan

justificar porque un subgrupo de pacientes con obesidad presenta una mejor
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evolucion, como la existencia de un fenotipo metabdlico sano, la “paradoja de la
obesidad”, o el papel protector de la distribucion del tejido adiposo con formacion

ectépica del mismo(69).

Nuestro estudio presenta algunas limitaciones, como que se trata de un estudio
observacional, o que no permite inferir sus datos, que la recogida del peso no esta
centralizada y que so6lo se recoge el peso en el momento de la inclusién del paciente.
Sin embargo, el seguimiento relativamente corto de la cohorte hace que dicha
variacién del peso sea poco significativa. Ademas, en el registro RIETE el filtrado
glomerular se evalla segun la férmula de Cockcroft-Gault, la cual se basa en el peso

total y tiende a sobreestimarlo en el paciente obeso.

En relacion con el abordaje del paciente con cancer, previo a los dos articulos de la
presente tesis publicamos un articulo sobre este tema, en el que realizamos una
revision de la literatura basada sobre todo en los articulos publicados gracias al
Registro RIETE, con el objetivo de ofrecer el tratamiento anticoagulante mas
personalizada para cada situacion clinica del paciente con ETV asociada a cancer. En
el momento de la realizacion de este articulo, en el registro RIETE habia 10962
pacientes con cancer incluidos. En este articulo se tratan diversos escenarios de
interés en la practica clinica y con un escaso grado de evidencia, de tal manera que
detectamos que una de las principales necesidades era mejorar el abordaje de la EP
incidental(70).

Las actuales guias de préctica clinica sugieren tratar los pacientes con EP incidental
de la misma manera que los que presentan una EP sintoméatica(10), en el caso de que
los defectos de perfusibn afecten a las arterias segmentarios o0 a las mas

proximales(1).

Nuestro segundo estudio incluye la serie mas grande publicada hasta la fecha en
pacientes con cancer diagnosticado de EP incidental. Ademas, se incorpora un grupo
comparativo del mismo Registro RIETE, con pacientes que presentan una EP
sospechada clinicamente y confirmada con métodos objetivos, lo que no esta presente
en la mayor parte de estudios publicados hasta la fecha. Asimismo, los pacientes con
EP incidental de nuestro estudio no presentan ningin signo ni sintoma respiratorio, lo
que denominamos EP incidental verdadera o truly incidental pulmonary embolism. En
nuestra cohorte, los pacientes con EP incidental tenian mas frecuentemente

metastasis que los pacientes con EP sospechada clinicamente y confirmada, y menos

74



frecuencia de patologia cardiorrespiratoria, insuficiencia renal o alteracion de la
coagulacién en la analitica basal. Entre los dos grupos, s6lo habia alguna pequefa
diferencia en el tratamiento anticoagulante, en cambio ningin paciente con EP
incidental recibié tratamiento trombolitico. En los 3 primeros meses de seguimiento no
hubo diferencias en la tasa de recurrencias ni en la de hemorragias. Sin embargo, los
pacientes con EP incidental tuvieron una menor mortalidad por EP, asi como también
en relacion con la insuficiencia respiratoria y a la neoplasia metastasica. Estos

resultados se mantuvieron después de ajustarse por todos los potenciales confusores.

El resultado mas remarcable de este articulo fue la menor tasa de mortalidad en los
pacientes con EP incidental. Esta menor tasa de mortalidad por EP era esperable, en
base a que se trata de un cuadro clinico de menor gravedad. Sin embargo, es mas
sorprendente el hecho de que también presenten una menor mortalidad debido a la
propia neoplasia. Una posible explicacion es que es mas habitual presentar metastasis
por neoplasias menos agresivas (como mama o préstata), las cuales tienen menor

mortalidad que otros tipos de cancer (como pulmdn o pancreas).

El hecho de que los pacientes con EP incidental tengan una tasa de recurrencias de
EP sintomética y de hemorragias similar al de los pacientes con EP sintomatica ya
estaba descrito previamente en la literatura, y por este motivo las guias de practica
clinica aconsejan tratar a estos pacientes del mismo modo(1,23,42,45). Se necesitan
mas estudios para intentar identificar qué pacientes con EP incidental tienen mayor
riesgo de sangrado y si se pudieran beneficiar de una menor intensidad en el
tratamiento anticoagulante. Son necesarios ensayos clinicos randomizados para

definir cual seria el mejor abordaje terapéutico de este grupo de pacientes.

Posteriormente a nuestro articulo, se ha publicado un estudio retrospectivo unicéntrico,
realizado a partir de un registro de pacientes con cancer en el que 15689 pacientes se
habian sometido a un TC con contraste de control, encontraron 174 pacientes con una
EP incidental y 13197 sin EP, lo que suponia una incidencia de un 1.3%. Ningun
paciente fallecié de EP. Después de ajustar por el cancer y caracteristicas de la ETV,
se observé que la mortalidad fue superior en el grupo de la EP incidental (OR 2.26;
1.53-3.33). El cancer metastasico y haber recibido un tratamiento oncoespecifico
curativo, fueron factores pronésticos de mortalidad, mientras que la presencia de una

EP central y una TVP proximal residual no mostraron asociacion(71).
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En el estudio més reciente publicado, se compararon los pacientes con ETV incidental
respecto a los pacientes con ETV sintomatica durante los primeros 3 meses de
anticoagulacion, procedentes de un registro de pacientes diagnosticados de ETV. Se
incluyeron 131 pacientes con una ETV incidental (con un 52% de los pacientes sin
cancer) y 1931 pacientes con una ETV sintomatica. La mortalidad en los pacientes con
ETV incidental y sintomatica fue similar, siendo ademas la tasa de recurrencias similar
en ambos grupos, por lo que se recomienda anticoagular a los pacientes con ETV

incidental de ambos grupos, independientemente de la presencia de cancer(72).

El presente estudio presenta varias limitaciones. El Registro RIETE es un estudio
observacional, los tratamientos no se estandarizaron entre los diferentes centros, y el
uso de TC en los pacientes con EP incidental es variable y pudo haberse realizado un
sesgo de seleccion. De tal manera que, en los pacientes en tratamiento
quimioterpico, o con cancer metastasico colorrectal, gastrico o pancreatico, es mas
probable que se les realice un TC; mientras que, a los pacientes en cuidados
paliativos, o aquellos sin metastasis o con cancer primario de mama, prostata o
cerebral, es menos probable que reciban un TC durante el seguimiento. Otras
limitaciones son que la causa de la muerte es la referenciada por el investigador de
cada centro y que las diferencias entre la sospecha clinica de EP entre los diferentes
centros pudieron haber influenciado en si a los pacientes se les indicaba o no una TC
(incluso en presencia de sintomas). Otra limitaciébn de nuestro estudio es que en el
Registro RIETE no disponemos de informacion sobre el tipo de quimioterapia o la

duracién de los tratamientos oncoespecificos.
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8. CONCLUSIONES

1. Los pacientes con cancer diagnosticados de EP incidental presentan una
similar tasa de recurrencias sintomaticas y de hemorragias graves durante los
primeros 3 meses de anticoagulacion, en comparacién con los pacientes con
EP sospechada clinicamente y confirmada.

2. Los pacientes con cancer diagnosticados de EP incidental presentan un curso
clinico mas benigno, con una tasa de mortalidad por cualquier causa inferior y
por EP durante los primeros 3 meses de anticoagulacion, en comparaciéon con
los pacientes con EP sospechada clinicamente y confirmada.

3. Los pacientes con obesidad morbida diagnosticados de ETV presentan una
tasa de recurrencias y hemorragias graves similar durante los primeros 3
meses de anticoagulacién, en comparacién con los pacientes con peso normal
diagnosticados de ETV.

4. Los pacientes con obesidad morbida diagnosticados de ETV presentan una
menor tasa de mortalidad durante los primeros 3 meses de anticoagulacion, en

comparacion con los pacientes con peso normal diagnosticados de ETV.
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9. LINEAS DE FUTURO

La presente tesis doctoral nos permite avanzar en el conocimiento de estos 2 grupos
de pacientes con ETV, de los que disponemos de una escasa evidencia cientifica. Sin
embargo, seguiremos trabajando para mejorar el abordaje de los pacientes con EP

incidental y cancer, y con los pacientes con obesidad morbiday ETV.

En relacion con los pacientes con EP incidental y cancer, en el registro RIETE
disponemos de la cohorte mas grande de la literatura, la cual va creciendo afo tras
afo. En un futuro, realizaremos un estudio comparativo segun la dosis de HBPM que
han recibido, para ver si aquellos que recibieron menor dosis de HBPM 0 un
tratamiento mas corto tuvieron un mejor perfii de tasa de recurrencias/tasa de
hemorragias y de mortalidad, en base a la evolucién clinica que hemos observado en
el primer articulo de la presente tesis doctoral. Como hemos podido comprobar, este
grupo de pacientes presentan un curso de la enfermedad mas benigno, asociado a
una menor mortalidad durante los 3 primeros meses de anticoagulacién. Asimismo,
cuando la cohorte aumente de tamafo, analizaremos cual es la evolucién clinica
durante los primeros 6 meses de anticoagulacion, y cudl es la tasa de recurrencias,

hemorragias y mortalidad después de suspender la misma.

Respecto a los pacientes con obesidad moérbida diagnosticados de ETV, también
disponemos de la mayor cohorte conocida, lo que nos ha permitido comprobar que
presentan una menor mortalidad durante al menos los primeros 3 meses de
anticoagulacion, y que parece que capar las dosis de HBPM a 18000 Ul/dia ofrece un
mejor perfil de seguridad sin un aumento de las recurrencias de ETV. En un futuro,
analizaremos que ocurre en términos de recurrencias de la ETV, hemorragias y

mortalidad después de suspender la anticoagulacion.
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Summary. Current guidelines for anticoagulant thempy
do not so far suggest amy form of differentiated
approach to cancer patients with venous thromboem-
bolism (VTE). This review articke provides an overview
of the published litermture in cancer patients with YVTE,
mostly using data from the RIETE mgistry. Our find-
ings provide some insights into what factors may be
wed to guide physicians in adapting recommended anti-
coagulant regimens to the individual patient, as oncolo-
gists are increasingly doing with cancer treatments. For
imstance, patients presenting with deep wein thromboss
{D%T) alome might beneht from curtailing treatment
intensty as anticoagulant therapy pmogresses. The site
of cancer also needs to be comsiderad. In patients with
incidental PFE or splanchnic wein thrombosis, we should
be more cautious before prescribing anticoagulant ther-
apy. The optimal duration of anticoagulant therapy is
unknown.

Keywords: anticoagulant therapy; bleeding; cancer; death;
recurrences; venous thromboembaolism.

Introdudtion

Wenms thrombozmbolem (VTE) 15 a frequent complica-
tion and a major canse of death in patients with cancer
11,2]. Large population-based studies and disease registry
surveys have revealed that around 20% of patients with
WTE have active cancer [3-5]. In these patients, VTE is
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not only associated with shortened survival, bt it also
has an impact on guality of life because of chronk resid-
ual symptoms and amxiety caused by fear of recurrence
[6]. However, there is also evidence that bleeding to death
15 & major complication for some cancer patients receiving
anticoagulants to manage their VTE

Bazed on mndomized clhinical trials and meta-anabyses
[7-11], cument gwdelines of antithrombotic therapy rec-
ommend that cancer patients with VTE receive initial
therapy with low-molecular-weight heparm { LMWH),
fondaparirux or unfractionated hepann, followed by
long-term therapy with LMWH rather than vitamin K
antagonists (VR As) [1,12-15]. The use of LMWH dur-
ing the first 3 months has been established by chnical
trials with a high level of evidence, but there is no con-
sersus reganding the optimal duration of anticoagula-
tion beyond the third month. In the absence of data,
the decision regarding the termination or continwation
of anticoagulant therapy beyond the first 3 months s
largely based on imdriduwal evaluaton of the bene-
fit : risk ratio. However, most randomized clinical trials
were underpowered to assess fatal VTE or fatal bleed-
ing, and a substantial proporton of patents were
excluded because of a high nsk of blesding or terminal
stages of the malignancy. Comsequently, reabworld data
reporting has become increasingly relevant.

Large administrative databases, primarily from healih-
care insurano: claims, are impressive in terms of the
quantity of data, but have lmiations in terms of the
accuracy, consistency and completencs of coding and
reporting [16]. Even if prescribed-medication data are
sometimes available, association with climcal outcomes
iz missing. The RIETE {Registro Informatizado Enfer-
medad Trombo Embolica) registry provides real-world
cstimates wsing the natwural history of patients with
symptomatic, ohjectively proven deep wein thrombosis
{D%T) or pulmonary embalism (PE) [17]. This review
artick provides an overview of the published literature
in cancer patients with VTE, mostly uang data from
RIETE.
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Rationale, design and methodology of the RIETE registry

RIETE iz an ongoing, prospective multicenter observa-
tional study of patients with acute VTE. The registry was
originally started in Spain in 2001 with the goal of gather-
ing a large sample of patients with VTE, with specific
attention given to those excluded from randomized trials
of antcoagulant therapy. The aim was to understand
their common presentation, management pattern and out-
comees, as well as factors associated with better or worse
patient outcomes. The hope was also to wse the hypothe-
sis-generating findings to help design new  randomized
clinical studies. The platform was translated into English
from 2 and the network expanded to other participat-
ing centers. RIETE iz registered at Clinicaltrialzs.goy
{MNCT: 02832245). Detailad information abowut participat-
ing centers is alko available at the regisiry website:
https: fwww ricteorg).

At cach participating site, paticnts ame screened by the
site investigators and checked for eligibility. All patients
had objectively confirmed acute symptomatic or asymp-
tomatic YTE. Maore recently, RIETE also started to
enroll patients with superficial vein thrombosis, splanch-
nic vein thrombosis, retinal vein thrombosis and cerehbral
vein  thrombaosis. At each participating center, every
attempt is made to enroll consacutive patients and RIETE
irvestigators are committed, by contract agreement, to
enroll corsocutive patients. Periodic audits of the sites
have confirmed comsecutivensss. ™o duplicate entries are
permitted and patients who are enrolled in blinded treat-
ment trials are incligible.

The number of variables has been progressively increas-
ing over the years. Reocently, depending on the events,
ancillary tests, therapies and follow-up duration, each
patient may be represented by up to 1000 variables fillad
out. Data guality & electronically monitored on 2 weekly
basis. In the casc of identification of scveral inconsisten-
cies from any enrolling center, a full audit of all the data
from that center is performed. In addition, trained staff
make periodic vists to participating centers and compare
the mformation in a randomly selocted sample of patients
entered by the site investigators

Case-fatality rates of VTE recurrences and major
bleading

The advantages of anticoagulant therapy must be weighad
agairst the rsk of adverse events, prmanly bleeding.
Moreover, when weighing the risks and bencfits of antico-
agulation in an individoal cancer patient, in addition to
corgidering the absolute risk of YTE recurrences and
major hleading, the conssgquences associated with each of
these omtcomes mead to be conaderad. Im this sense, the
case-fatality rate (CFR) of recument VTE and major
bleeding, defined as the proportion of patients who died
as a consequence of these conditions, could provide wseful

information to balance the riks and benchits of anticoag-
ulant therapy.

A systematic study of 13 prospective cohort sudies and
56 randomized triak assessed the CFR of recurmemt VTE
and major bleeding during anticoagulation and recurrent
YTE after anticoagulation [18]. The authors found that
the CFRs of recument VTE and major bleeding wene sim-
ilar during the initial period of VTE treatment {3 or
& months), but the CFR of recurrent W TE deocreased afier
completion of the initial period of anticoagulation. How-
ever, most of the patients in that review did not have can-
cor and estimates came from heterogeneous trial and
cohort populations.

To provide reliable estimates of the CFR of recurrent
¥TE and major bleading in cancer patients with VTE in
reaklife clinical practice, we studied 9112 patients roceiv-
ing anticoagulation for a mean of T8 £ 0.6 months [19].
Among 4498 patients initially presenting with PE, 183
developad VTE recurences (46 died of PE) and 186 had
major bleeding (42 died of blkeding). Among 4614 cancer
patients initially presenting with DWVT, there were 217
WTE mcurrences (20 died of PE) and 51 major bleads (51
died of bleeding). Thus, although cancer patients with PE
more likely had a recurrence as PE, those presenting with
D%WT muost likely had a mcurrence as DVT. Interestingly,
the highest incidence of both VTE mourmences and major
bleading was observed in the first weeks of therapy and
progresively decreased afterwards. Our data also con-
firmed that although initilly smilar, the CFR of recur-
rent WTE progresavely decreased during anticoagulation,
whereas the CFR of major bleeding barely varmed over
time. The CFR of major bleeding exceeded the CFR. of
recument W TE after the first month of therapy, leading to
a higher cumulative mortality from this cause.

Fatal PE and fatal bleeding in cancer patients with VTE

In January 26, 14 391 patients with Y TE wemre cnmolled
in RIETE, of whom 2945 {20%) had active cancer [20]. In
patients with cancer, the rate of fatal PE during the first
3 months was 2.6% and fatal blesding was 1.0%. These
frequencies were much higher than in VTE patients without
cancer {14% and 0.3%, respectively). Some years later we
assessed the time-course and clinical characteristics of can-
cer patients with WTE who died of PE or bleeding [21].
There were 1 962 patients (3740 with PE, 3222 with DVT
alone), and during the 12-month follow-up, 239 (2.17%)
died of PE and 170 {1.35%) had fatal bleeding. After dis-
seminated cancer, PE was the second most frequent caumse
of death, followed by respiratory insufficiency, infection
and then bloeding. Thus, fatal PE was the moa common
camse of preventable death, accounting for 5.4% of deaths
{239 of 4406 deaths), and bleeding accounted for 39% (171
deaths). Interestingly, one in every 10 patienis with fatal
FE {11% ) or fatal bleeding (8.2%) was under 30 years old,
and one inevery four {24% and 29% , respectively) did not

i 2018 Intermational Sodaty on Thromhosis and Haemos tasis

90



hawve metastases (Tahle 1) This & important bocause it is
particularly critical that fatalitics in cancer patients with
relatively good prognosis are avoided. Interestingly, 44%
af the fatal PEs and 36% of the fatal bleeds developed
shortly after surgery or mmobilzaton {and thus could
hawve been preventad).

Fatal PE ocourmed early after the initial event and
mostly during the first month of anticoagulant therapy,
before meaching close to maximum at 3 months, after
which wery foew cases oocurred [21]. In contrast, cases of
fatal bleeding occurmed throughout the 12 months, with
just less than half of cases within the firt month of treat-
ment. As it could be expected, most cases of fatal PE and
fatal bleeding oocurred while on anticoagulant thempy
but a higher proportion (1/11) of fatal bleads than fatal
PEs (1/25) occurred after discontimuing anticoagulation.

For patients mitially presenting with PE, sublseguent
PE was the most prominent cause of death and three
times more common than bleeding, whereas in patients
with DVT alome at baseline, bleading was as commaon as
infaction as & cause of death and over thmee times more
common than PE [21] The lower risk of dying from PE
in patients initially presenting with DOVT can be attributed
to the fact that DWVT patients most likely recumed as
DWT. The daily doses of LMWH thempy did not appear
to account for differences in outcomes bhetwoen patients
presenting with DWT alone or with PE, and the rate of
fatal bleeding was similar over time [21]. Thus, our data
suggest that a key factor in determining the intensity and
duration of anticoagulant therapy should be the initial
presentation of ¥ TE.

The influence of cancer site on outcome

A number of varables {including advanced cancer stage,
concomitant therapics and co-morbidities) may have an
influence on outcomes during anticoagulaton for VTE
[3.5]. However, the influence of the cancer site on out-
come haz mot been comsistently studied yet. In another
study by our group, we compamed the rates of VTE mecur-
rences and major bleeding during anticoagulant thempy
in patients with breast (v = 938), prostate (g = 629), col-
arectal {r= 1189 or lung (v = 1191) cancer [22]. OFf

¥VTE in patients with sancer 2353

these, 55% had metastases (42%, 36%, 53% and T2%,
respoctively). During the course of anticoagulant therapy
{mezan duration, 13% days), the rate of VTE rocurrences
was similar to the rate of major bleeding in patients with
bireast (5.6 va, 4.1 events per 1 patient-years) or colonec-
tal cancer (10 va. 12 per 100 patient-years). In contrast, in
patients with prostate cancer the rate of ¥TE rocurrences
was half the rate of major bloeding (6.9 vs. 13 events per
10} patient-years), whereas in those with lung cancer, the
rate of ¥TE recurences was over 2-fold higher than the
rate of major bleeding (27 va 11 per 100 paticnt-years).

For patients with breast, prostate or colorectal cancer,
the rate of VTE roecurrences was half that of major bleads
during the first month of therapy. Also, patients with
lung cancer aufferad a 2-fold higher rate of VTE rocur-
rences than major blesds, both during and beyond the
first 30 days of therapy. Thus, our findings revealed that
the rate of YTE recurrences and major bleading during
anticoagulation largely vanes according to the location of
cancer. These findings sugoest the development of cancer-
spocific anticcagulant strategies is an area for further
research.

Incidental PE

Current  guidelines  on antithrombotic  therapy suggest
treating patients with incidentally found PE zsimilarly to
patients with symptomatic PE [1]. Van der Hulle &f al.
cvalmated the outcome in 926 cancer patients with nc-
dental PE from 11 cohorts, and found a high risk of
symptomatic PE events during follow-up, particularly
when left untreated [23]. However, the follow-up period
was limited to only & monthe, and there was no informa-
tion on the quality of anticoagulation, the comsequences
of PE, the frequency and severity of bleeding events or
the outcomes after discontimning anticoagulant therapy.
In another RIETE study on 715 cancer patients with inci-
dental PE [24] patients were followed-up for a mean of
235 days during anticoagulation, and then 117 days after
discontinuing anticoagulation. The rate of major bleeding
during therapy was 3-fold higher than the rate of symp-
tamatic PE {10.1 va 317 events per 1 patient-years,
respoctively), and the rate of fatal bleeding was 4-fold

Table | Clinia] characienistics of cancer patienis with VTE who died of PE or hleeding

All patients Faial FE Faial bleeding
Patients, N 10 @62 79 17

Age < 50 yeams 1090 (9.9%) 25 (11%) 14 (2% )
With metasiases 5552 (52%) 195 [76%) 122 {71%)
Blecent sutgery 1690 (15% ) 17 (L1%) 13 (7.6%)
Recent immohility = 4 days 2064 {19%) B (37%) 9 (29%)
Initia] presentation as PE 57480 (52% ) 213 (89%) £2 (45%)
Diizgnosis of cancer < 3 months hefome #0865 (37% ) 4 (35%) 65 (38%)
Time from VTE {mean days + 50) 17 4+ 38 118 + 223
Om anticoe gulant therapy 2% (96%) 150 {BE%:)

VTE venms thromhoembolism; PE, pulmonary embalism; ST, standard denviation.
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higher than the rate of fatal PE (2.66 vs. 066 deaths per
10} patient-years). After disconmtinuing anticoagulant ther-
apy, the rate of major bleeding was lower than the rate of
symptomatic PE (3.00 vs. 837 ecvents per 100 patient-
years), but there were mo differences in the rate of fatal
events {one death each). Unfortunately, we were unable
to identify independent predictors for symptomatic PE
during follow-up.

Splanchnic vein thrombasis

The role of anticoagulant therapy in patients with
splanchmic vein thrombosis (SVT) is uncertain, grven the
atsence of randomized trials and the inceased risk of
blzeding in patients who often also have liver cirhosizs or
cancer. Cument guidelines recommend the use of antico-
agulant therapy in patients with symptomatic S%WT and
suggest no anticoagulation in those with modental SVT
I1L but supportng evidence for these recommendations is
limitad by the small sze of the studies.

Of 604 patients recruited in a large international cobort
of patients with SVT, 136 (22.5%) had =obd cancer [25]
Anticoagulation was administerad to 465 (77%) patients
{mean, 139 months) and the incidence rates durning anti-
coagulation in the whaole cohort were 3.9 per 100 patient-
years for major bleeding and 5.6 for thrombotic events.
After treatment diecontimnation, rates were 100 per 1
paticnt-years and 105, respectively. We mcently reported
our experience of 521 patients with SVT (45% had can-
cer) [26]. Many of them were at increased risk of hleed-
ing, because of lwer acrrhofs, gastroduodenal ulecer,
csophageal varices, cancer, renal insufficiency, thrombaocy-
topenia or anemia. The majority of patients in our cohort
(93%) did receive anticoagulation, often at therapeutic
doses and for over & months n up to 30% of cases. Dur-
ing the course of anticoagulation, the mortality associated
with major bleeding outweighed the mortality associated
with WTE recurrences, particularly during the first month.
Inmterestingly, patients with incidental S%WT had a 2-fold
higher nsk of symptomatic ¥VTE recurrences than and a
similar risk of major bleeding to those with symptomatic
SWT. Hence, the risk benchit mtio of anticoagulant ther-
apy in patients with 5VT should be better evaluated in
future studies.

Anticoagulant thermpy in real-life practice

A mumber of studies and registrics conducted from
around the world report suboptimal adherence to guide-
line-recommendoed anticoagulant therapy even during the
acute treatment period [27] Reasons for thie poor perfor-
mance are unknown. In another RIETE study on 63435
cancer patents with VTE, 66% received long-term
LMWH therapy and 24% switched to vitamin K antago-
mists {WEA) [28]. Compared with thos receiving VE A
paticnts on long-termy LMWH therapy were younger, less

likely to have renal insufficiency and more likely to have
ancmia or metastases,

Clinical trials on cancer patients with WVTE found that,
comparad to  treatment with VK As, 346 months of
LMWH {dalicparin at 2060 U kg~ day~' for 1 month
followed by 150 T kg': dn}"", enoxaparin - at
1.5 mg kg~' day~", or tinzaparin at 175 IU kg~ day™")
was associated with fewer VTE mcurrences [7-10]. How-
ever, the ideal doses of LMWH have not been thoroughly
studied. We compared the outcomes during the first
i months in cancer patents receiving long-term therapy
with < 150 vs. = 150 TU kg~" day™" of LMWH [29]. We
found that one in every two patients received lower daily
doses of LMWH than those wsed in the randomized tri-
als, with large variations from patient to patient, proba-
hly reflecting the absence of firm recommendations on
thi=s ismue. In all, 1472 patents (46%) received
< 150 TU kg=" day~" {mean, 112 £+ 28) and 1750 received
215010 kg™" day™" (mean, 184 + 32). On propersity
score analysis, patents receiving < 150 TUT kg': da}"-'
had mome DVT mcurrences and fewer major bleeds than
those treated with = 150 IU kg~ day~', but ako had
fewer fatal PEs. This 15 an unexpeocted finding, which
might not be explained by these patients prohably being
sicker, bacause any difference in their baseline chamctens-
tics 15 bkely to have disappeared after propensity score
matching.

Optimal duration of anticoagulant therapy

The optmal dumtion of anbicoagulation in cancer
patients with ¥VTE & unknown. In the literature, no sind-
izs have yet consistently assessed the efficacy and safety
of anticoagulant thempy beyond the first & months. In
the absence of data, the decifon regarding the termina-
tion or contmuation of anticoagulant therapy beyond the
first 3 or 6 months & largely based on individual evalua-
tion of the benefit @ risk ratio and patients’ preferences.
The comparative risk of fatal PE (after anticoagulant
withdrawal) or bleeding {as a result of continued antico-
agulant therapy) needs to be determined. Meanwhile,
published cohort studies and registries conducted from
around the world have uniformly reported suboptimal
adherence to guideline-racommended therapy [30-33]

Diirect oral anticoagulants (DOACS)

The Hokuszai ¥ TE-cancer trial compared the efficacy and
safety of edoxaban for 6-12 months vs dalteparin in
10446 cancer patients with VTE [34]. During the coumse of
anticoagulation, patients meeving edoxaban had a lower
rate of DWT recurrences {hazard ratio [HR], 0.56; 95%
CL 0.32-0.97), a similar mate of PE recurences (HE, 1.0;
93% CI, 0.59-1.6%), a higher rate of major bleeding {HE,
177, 95% CI, 1.03-3.04) and a nor-significantly higher
rate of nor-major but clinically relevant bleeding {HE,
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Tahle T B for a alized apy h to ¥VTE in pafients
with cancer
Tnitiz] VTE Fatal PE recurrences mawe frequent in potients
preseniaiion imitially presenting with PE than in those with
DVT alome
Site of cancer Muore VTE recurmenies than major hleeds in lung
GanceT
Muare major hleeds than recurmences in prostatic
canceT
Similar ratkes in hreast or colomndal cancer
Monareporial daia for other cancer sites
Site of VTE Im incidental PE, more major heeds than
sympioma fic FE reoumrencoes
Dauration of Mo available duts
therapy
LWWH demes Omly one study comparing « 150 vs. >

150 T kg~! day~!

VTE, wvenous thromboembalim; PE, pulmomary embolism; DWT,
deep vain thrombaosis; LMWIH, low-molecul ar-weight hepurin; T,
imilerna tional units.

1.38; 95% CL 0.98-1.94). Simular findings (fewer VTE
recurrences and more major bleads) were found in a trial
that compared rivaroxaban for & months vs. dalteparin,
although the sindy was not sufficiently powered to allow
definitive conchsions [33] Most bleeding events in
patients with [M3ACs in both trials occurred in the gas-
trommtestinal tract and in patients with gastromntestinal
cancers. There also & some realworld experience on the
use of [MIACs in cancer patients with VTE. In the Mayo
Thrombophilia Clime DOACs registry, there were no
differences in the rates of VTE recumences or major
bleeding in patients receiving rivaroxaban or enoxaparin
for 3-12 months | 36].

Limitations of RIETE

Our siudies have a number of potential limitations, which
nced to be addressed. First, RIETE & an observational
registry and our findings are hypothesis generating. There
iz no external adjudication of the events, which are
reported by the treating physicians The dosing and regi-
men of prescribed drugs can vary according to country,
center, underlying discases and site of cancer. Finally, a
varicty of practitioners emiered data imto the registry,
which may lend itself to potential inaccuracies in the data
being meported.

Condusions

Current guidelines for anticoa gulant therapy do not =0 far
suggest any form of differentiated approach to cancer
patients with ¥V TE. Cur findings provide some insights into
what factors may be wsed to guide physicians in adapting
recommended anticoagulant regimens to the individual
patient, as oncologisis are ncreasngly doing with cancer
treatments {Tahle 2). For instance, patients presenting with
DVT alone might bemefit from curtailing  treatment

i A 18 International Soday on Thrombass and Haemos sk
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intensity as anticoagulant therapy progresses. The site of
cancer alko needs to be considered, becanse the rate of YTE
recurmrences during therapy was half the rate of major
bleeding in patients with prostate cancer, and over 2-fold
higher in thos with lung cancer. In patients with incidental
PE or splanchnic vein thrombosis, we should be more caw-
tious before prescnbing anticoagulant therapy. The opt-
mal duration of anticoagulant therapy is unknown.
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Key Points Because af the absence of comparativeevidence, current guidelines and product monographs |
diverge in the dosing of low-molecular-weight he parin (LMWH) for obese patients with

'Th"“"““"ﬂf'“’tgt'-'dl’m venous thramboembaolism (VTEL We used the RIETE registry to compare the primary
compare dinical out- omposite outcomes (VTE recurrence, major bleeding, or death) in patients with VTE who

comes of trestment weighed =100 kg during LMWH therapy with capped doses of LMWH (18 000 TU/d) vs f
m:mf:m uncapped doses (=18 000 TU/d). Multivariable logistic regression analysis was used to :
obesity. account for possible confounders. A total of 2846 patients who weighed =100 kg were E
induded: 454 (16%) received capped doses of LMWH, and the remaining 2392 received .

*Daeing of LMWH by uneapped doses. Mean (standard deviation) LMWH trestment durstion was 14.8 (20.6) and E

by woight in potiont 14.3(32.3) days, respectively. Thirty-one patients (1.9%) had VTE recurrences, 38 (1.3%) had

m&f;:‘:u bleeding episodes, 65 (2.3%) died, and 122 (4.3%) had at least 1 of the composite outcomes.
. tte of bleading, Unadjusted outcome rates revealed that capped dosing was assodated with a decrease in the
VTE mcumence, and ompasite outcome (rate ratio, 0.22; 95% confidence interval [CT], 0.04-0.75). Multivarizble
death. anabysis confirmed that patients who received apped doses had significantly lower rates of

the compasite outcome (odds ratio, 0.16; 95% CL 0.04-0.68) while receiving LMWH. These
retros pective ohservational data suggest that capped dpsing of LMWH is an acceptable

alternative to uncapped dosing based on body weight, given the significantly lower
oompasite event rate of VTE recurrence, major bleeding, and all-cause death.

Introduction

Chesity ia & growing epidemic affecting up to 1 1% of adults wordwide and 38% of Amenicans.” Obess
people ane a an increased risk of venous throm boembolem (VTE), compared with ndividusls of normal
weight ? Putative mechanisms indudaamaiaammdmaadmﬁl?am compresson o f intea-
abdominal and femoral vessels ™ nflammation secondary to adipokines® and endothelial damage
secondary | associsted metaholic diseases, including diabetes and hypertension® With pradictabis
phamacokinetics and near 100% bicavailabiity, low-moecular-weight heparing (LMWHz) have been
routinely ueed i e initial treatmant of VTE, before trami‘ti:-nma.nnralagant.“ Hoyweevar, the most
appropriate LMWH dosing in patients with obesity remains anclear

OE0 Sy B0 UO S WO Ml bl S Vel IS SR GBSO S0 oL D06

LW Hs are hydrophiic and therefore largely remain in the intravascular compartment. In obess
inclivicuals with disproportionately more adiposs tissee, there iz a concern about ovendoss and blseding
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when treatment with standard dosing by acheal body weight s
appiied” The ahemative strateqy, capping al & masmem dose
regardiess of actual body weight, may causse an underdose ” There
ane no ngonows thals or observational stedies companng therapeu-
iz LMW H do sing strategies ino bess patients with VT Ethal examine
clinical end points."™ The Canadian drug product monographs rec-
orem et capped dosng, given tat LWWH preferentally dis tibutes
to phama’ ", however, practics pattems and the 2018 Amencan
Society of Hemalo bgy guidelines cond ibonally recommend uncap-
ped LMWH doses™ because of concemns about undendasing and
the danger of treatment falere. The 2018 Amencan Socety of
Hemaiology guideines conditionaly recommend capped LMWH
based on evidence af vary low certanty. ™ The evdence & hased on
a meta-analysiz of 5 sedes, none of which directly compared
dosing straeqes, revesling no differencs in benefit or kamn between
indirect comparnison of dosing strategies Concems about wnder-
dosing and the senous conssquences of therapeutc Rilure are
cited a8 juetificaton for the recommendation.

Methods

Database

The RIETE (Registro Informatizado Enfermedad TromboBEmbélica)
datahase iz an ongong, multinabonal, observational regitry of con-
secutive patents with objectvely confimed, acule VTE (registened
al wew clmicalirigle gov as #NCTO28320245). The datsbase was
founded in Spain in 2001 and has ecpanded 10 =15 counthies since
thesn The rationale and methodobgy of RIETE has been published.
S Patents are excuded if they are cumently parbcipating in
a therapeutic clincal trialwith a blinded therapy. All patients (or their
relatives) provide writen or oral consent for particpation in the
Population

The study population incleded patients registersd in the RIETE
reqEtry who met 4 citena: ane =18 years; dagnosie of acute,
obectively confimmed deep ven thromboss (DNT) of pulmonany
ambolam (PE); obesity; and initial therapy with LMAWH for any
treatment duration. Owr concem in specifying a minmum for feat-
ment duration was the sk of excluding patients who espenenced
adverse evenls and therefore had LMWH discontinued. Obesity
wim defined &z body weight =100 kg, a valee vsed by other
studies™ as a pragmatc proxy, becasse height and body mass
index (B are not always recorded in clinical pracioe. For indied-
Al patents, the longest treatment phase on LMWH following the
throrribolytics were exchred from analysis

Exposure groups

We compared capped dosing (chosen agsa doss of 18000 1U/d, the
typical suggested capped dose for LMWH) 1o noncapped LMWH
dosing (any dose equivalent 1o == 18000 I, Only patients teated
with enceaparnn, daltenaning or inzapann wes included, given that the
recommendsd capped dose iz 18000 IU for &l 3 drogs in the
Canadian produd monographs '’

Baseline variables

Thee following paramatens wene collected when fhe qualifing epi-

sode of WVTE was dingnosed: sex, age, body weight, and, n most
cases, height; rsk fackors for VTE: recent mmaobility (is, total bed

& blood AQVANCES 9 JUNE 2020 - VOLUME £, HUMBER 11

rest with bathroom privileges for =4 days in the 2month penicd
bedo e WTE diagno ss), recent sungary (in the 2 months before WTE),
active cancer [defined as newly dagnosed cancer, metastato:
cancer, of canter that was receiving reatment), hommonal fherapy,
pregnancy, recent birth pror WTE, and recent travel, and presence
of coessting conditions: chronc heat o lung disease, consomitant
therapes, recent (<30 days before enroliment in RIETE) major
bleeding, and laboratony data (also at basdine), incleding complete

Treatment and follow-up

Patienis were treated according o the clnical practice of sach
parbcipating hospital (e, there was no standandized therapy). The
drug, dose, and duration of herapy wene ecorded. The decison on
the type and dwration of anticoagulant therapy was left 1o the
ahtending physicans. Patients were folbwed up in the outpatient
clinic: (or by telephone intervew if ey could not vist the climc).
Dwring each vel, any sgns or symploms sug geeting VTE recurmences
or major blsading were noted.

Diteome definitions

The prmary outcome was e composie of recurent VTE, magpr
bleeding, or allcavse death atirbutable o LMWH treatment. The
sesondany outcome was e composie outoome at 15 days, whether
the patent had transtionsd from LWWH fo ancfver anticoanant
or mol.

Iajor bleading was defined as overt bleeding requinng a transfuson
of 2 or mone wnits of biood or retropentoneal, spinal, intracranial, or
fatal bleeding episodes. Bleading was altributed 1 LMWH therapy
when it ooccumed dunng LMWH treatment or within 3 days of
discontineaton of LMWH. Ow decison to include up o 3 days
after discontineation was based on 3 factors: (1) there may be
a delay n the dagnosis of bleeding; (2} the halflile of LMWH is
increased whan the glomerelar fitraton rate is reduced; (3] doses
in this population are at and above the upper Imite of the stedied
doses and therefore may be associated with sfitered kinstics and
chynarmics.

Each epispde of siepected recument WTE was investgated by
repeal compresson uirasonography, lung scan, computed Lomao-
graphic pulmonary angiography or pulmonary angiography, as
chosen by the teating physician. Mo st cutcomes were classified as
reporied by the clinical centers; there was no central adjudication of
outcome events. VTE recurences were attributed to LMWH i they
occurmed while the patient was receiving therapy o during of within
T days of discontinuaton of reatment. Attrbuting clots within 7 days
of discontineation encompasses cages in which there = delayed
diagnoss.

Similarly, deaths were considered attributable to LMWH th erapy
if they occurred during therapy or within 7 days of treatment

Statistical analysis

All calculations wene pariomed with SPSS Stiletcs (BM). Differ-
ences in patent and treatment vanahies wene assessed with the ™
st for categonical variables; the independent Student f st for
nonmally distrbuted, confineows varables; and the hann\Whitey U
teat for continuous vanab s witho ol nommal distribution.
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Tabio 1. Patient demographics and treatment variables
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Unadjusied rates of the prmary and secondary oulcomes wene
caculated durng LMWH therapy. Binary muliivariable logstic
regression was used 1o caleulate adusted odds ratos [ORs] for
the asenciation of treatment [capped ve uncapped) with the primary
composle outcoms durng LMWH therapy and also at 15 days
from initiaton of therapy (regardless of ranstion to another agent)
as 8 secondaty oulcome Potentisl confounders were enterad indo
the muitivarishie modelbased on aseociations fom the lteratue "7
Variahles were kapt in the model if they were assocated with the
outsome (P 1) The folowing vanables were entessd as potental
confounders: ane, sex, history of chromc head or lung desase, ecant
mmobilily, cancer, metastabe cancer, ecent major bleeding, anemia,
thrombocytopenia, renal insufficiency, initial presentation of VTE,
type of LMWH weed for initial therapy, concomitant therapy with
antiplatelets, and long-temm therapy with vitamin K antagonests.
We planned o compare the eflect of dosing srateqy in patients
wilth and without metastatic cancer. OFf the varables included,

2462 MIRZA atal

3 had missing data: concomitant anfiphtelets (208 missing valees)
and plakedet and hemogiobin count (3 missng valves for bofh
count]. The missing data were imputed by the mods valuse.

Results

A toll of 2846 patients weighing =100 kg were included: 454
(16%) received capped doses (18000 1), and the remaning
2302 received uncapped doses [mean, 20865 IV d). Mean treat-
ment duraton was 14,8 = 2006 and 14.3 = 32 3 days, respecvely.
Patients were followed up for a median of 300 days and a mean of
501 days, respectvdly. Patients who receved capped doses wes
ightly older (568 = 158 and 54.8 = 150 years, reapectvelyl,
waghed legs (1068 = B6 and 1113 = 13.5 kn), and were maore
Ity 1o have actve cancer and 1o initially present with ONT (vs PE)
tran those receving uncapped doses (Table 1). In addition, patents
who received capped doses of LMWH were more likely to be
prescribed tineaparnn or dalteparin, but less lkely 1o receie
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Tablo 2. Detils of therapy
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enoxaparnn, and were also bess likely to have concomitant therapy
with antiplate lsts (Table 2). For long-temm therapy, most patients
awiltched to witamin K antagonists (70% ve 74%), but a higher
proportion of those with capped doses [24% ve 16%) continued
to recenve LMWH for long-emm therapy. The breakdown of
weighis betwesn groups is reported in Table 3.

Forty-nine total events were attributabls o LWWH therapy, according
o the prespecified rule of counting events if they oocurmed within 3 or
7 days of decontineation (Tabls 4). Two events wems counted in the
capped-dose group: 2 PEs 10.44%) and 1 death attributable 1o PE
(0.22%). There were no blesding events (Only the first event in
a mngbe indhidual was counted toward the com posite, therefore

Tablo 3. Unadjusted oulcome rates (uncapped vs capped dosing) al 15 days in patients initiaked on LMWH and transitioned o other agents
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Table 4. Unadjusied dinica outcomes during initial therapy wit LMWH

Capped dose Uncapped dose
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the gum of indwvideal events do not match the total) In the
uncapped dose group, there were 47 events: 3 PE= (0.13%), 3
DVT = (0.13%), 24 major bleading incidents [1%), and 21 deaths
(0.88%) .

Dhuerireg thee fimt 15 days of anticoag uant therapy lincluding events nol
atrbutable to LMWH by our rulgl, 11 patients [0.30%)] devebped
WTE recumences (7 recurrent PE 4 recurrent DVT), 26 (0.8 1%) had
mapr bleeding, 22 (0.77%) died (10 died of PE, 1 of bleeding), and
54 (1.9%) had at least 1 of he composite ouicomes (Tabls 5).

We prespecified that patients with metastatic cancer would have
a higher risk of death, thrombosz, and bleeding. However, we did
il et s ufficient power to teat statstoally for inleraction of dosing
atrateqy with metastabe cancer. The composte outcomes of the
capped ve uncapped strateqy in matastatic cancer al 15 days wene
0 ws 11 events (0% ve 104%:; P = _051). Table § includes detailed
outcomes for this subgroup.

Multrvaniable binary logistic regression revedled that patients
receving capped doses of LMWH were at a lower risk for
composte outcomes, both during LMWH therapy [OR, 0.16;
B5% confidence interval [C], 0.04-0,68) and at 15 days (OR,
017, 85% Cl, 0.04-0.71; Table 7). This effect was mainky dus 1o
a trend towand bower rates of unadpsted major blesding: no
epsodes in the capped-dose group va 24 in the uncapped-dose
group [Figune 1)

Discussion

The optimal dose of LMWH therapy for obese patients with acule
WTE ia guided by mited phammacoknetic dat with no substantating

2464 MIRIA stal

clinical data To owr knowlad ge, thers ane no data in e erates that
compars mies of cinical events in obese patents with VTE treated
with capped v uncapped doses. COurs is the first stedy to compare
these 2 thempeutc: LMWH dosng strateges on the basis of patent-
imporant clinical oulsomes.

Cuer data, obtained from RIETE a lange registry of p atients with WTE,
revedl that 1 in every 6 patients (19%)] weighing =100 kg was
preacrbad capped doses of LMWH, whereas the remainder received

Tabdo &“mmutlﬂ-w‘fﬁ mmﬂﬂmt“ ‘lﬂm
in patients first trested with LMWH and during ther apy with LMWH
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Tabio &. Unadjusied outcome rales (uncapped vs capped dosing) in patients with metastatic cancer
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an uncapped dose. The concemn regaming uncapped doses & the
subtherapeutic anbcoagulant effect resulting in otherwize avoidables
thromboemboliema® In owr stedy, 1.5% of patents ewperenced
major bieeding and 1.2% had a VTE when esposed to uncapped
doging, compared with 0.22% and 066%, respactively, of those
repeiving & chpped dose at B0 days after therapy inftiation (results
are not statetically signifcant for al ndivdesl compansons). After
adjestment for multiple potential confounders, patents with obesity
weiel whesre resel g Capped doses wene ata bower rak of having the
composte oulcome of VTE recurences, major bleeding, or all-
caEs death at 15 and 90 days.

This study has several significant lmitatons, broadly categorized as
rick of sgnificant bas and problems relating 1o the analyss. Frat,
data wene derved from the RIETE registry, which iz a lage, pro-
spective case senes of patients with VTE and may be subject o
sebection bias Second, there wens several prognostic differences
at baseline betwesn the 2 groups: patients recehing cap ped doses
wee gignificantly mone kely to have active and metastalic Camnoe,
to wagh ks, and to have DVT (vs PE) and werne sgnifcantly less
likely bo have recened concomitant antiplatels therapy. Despibe owr
attempt to control for these potental confounders in mutivanab s
anglysia, residual confounding may partially eophin the diference in
oubeomes between cap ped and uncapped dosng. Monsover, some
baseline differences point toward confounding by indication: for
exan pha, T se who reseived capped doses ypically weighed less
and wens mons [kay o recevs enoaanann than thoos wiho receved
capped doses (B1% we 28%). Further, dosing regimens were
different for tnzapann 175 pofhg per day ve dalteparin 200 IUMAkg
per day va enosparnn 1 mg (- 100 I kg) twice daly or 1.5 mg daily.
A maderun wnit freshold that is the same across each dreg and
dose sirabeqy means that the weights at which a dose shoud
be defined as capped v not capped can vary, as would the
phamracobsgic effects. Thind, oulcom e events were nol adjedicatd
centrally. Az physicians were aware of treatment aliocation, it i
possible that heir knowledge of dosage influenced their reporting
of clinical events. In terms of the multivarable analysia, fhere was

& blood advances s suke 2020 . voLuME &, NUMBER 11

arelatively low number of events, especially in the capped-doee goup,
which may have lad to overfitting in multharable anass In addiion,
e mean actesl dose difesncs babween e 2 groups was amall
(18000 va 20865 IU/d). Fnaly, ouw compesbe anslyss assemed that
an episode of WTE, a mapr beeding epeode, and allcawes death had
enqual valee Higher doses could casme both more biseding and
decreased WTE, reducng fhe valee of this composie end pont.

Given the higher percentage of patients with active and metastatc
cancer in the capped-dose group and the bwer unadiested event
rabes in the group, © ssems mprobable that capped dosng i
hearrrful in edther subgrowp.

Cwer resulls are potentally valuable, howewver, as they sugoest that
canped dosing may have a robe in obess patients with VTE who are
&t high rigk for bleeding. Indeed, owr findings are consstent with

Tabln 7. Use of capped ve uncapped LMWWH doses according to body
weight

Capped 8058 I o Lok P
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50 4 Figura 1. Cumulatios rates of oomipoSin O ioms
' VTE. e odin death) during the fist 20d
—— Cappad dosas, VTE+Major bleading + Death :-ﬂ '“l': & or d} :1 ars
<o Uincapped dosea, WTE-HMajor blacding+Death LMWH thorapy {unm@ppad vs capped dosingl
4,0+
g | e
B
3,0+
=
=
=
E o0
E
E
-
1,0
L
o0 : :
o 15 a0
Days
Days 15 20
Al risk (Composite Capped doses 80 a7
DuCome) Uncapped doses 1,445 788
Capped doses 2 (0. 44%) 2 0.44%)
Composite outcome
Uncapped doses 44 [284%,) 46 (3 68%)

a mea-analysis of the banalnc surgery literature sugpesting higher
rates of bleeding episodes, without reduction in rates of VTE, using
weghtadjusied heparin prophylasis dosing. "™ We emphasire that
owr findings are at high sk of bias and should ot changs curment
practee, but should spur further investigation in the form of an
appropriately powersd randomized controlled trial
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