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Seccion 1
INTRODUCCION:

ESTADO ACTUAL DEL CONOCIMIENTO



1.1.-ATEROSCLEROSIS Y ENFERMEDAD ARTERIAL PERIFERICA

1.1.1.-Aterosclerosis: Patogenia y manifestaciones clinicas

La aterosclerosis es una enfermedad inflamatoria que afecta a las
arterias de mediano y gran calibre, caracterizada por la presencia de
placas de ateroma originadas en la intima arterial. La aterosclerosis no
es un proceso pasivo de depdsito de lipidos en las paredes vasculares,
sino que tiene una base inflamatoria subyacente en la que la
interaccion de multiples mediadores inflamatorios causa cambios en el
endotelio vascular, acelerando la formacion de placas de ateroma [1-
6].

De forma sucinta, los procesos que llevan a la formacion de la placa
de ateroma se inician con la disfuncidon endotelial, que puede
producirse como consecuencia de diferentes agentes (pe. en respuesta
al estrés hemodinamico producido por la hipertensién arterial). La
disfuncidon endotelial se caracteriza por: 1) inhibicidon de la produccion
de Oxido nitroso, lo que causa una disminucién de la vasodilatacion
dependiente del endotelio; 2) incremento en la permeabilidad de la
barrera endotelial; 3) activacion de las células del endotelio. Esta
activacion endotelial es un estado proinflamatorio y procoagulante, en
el que se facilita el paso de LDL al espacio subendotelial (en donde se
acumulan y se modifican mediante oxidacién formando las LDL
oxidadas) y en el que se producen una variedad de moléculas
guimiotacticas y de adhesion leucocitarias (VCAM-1, ICAM-1, selectina-
E, IL-8, MCP-1 y M-CSF, entre otras). La expresion de estas moléculas
puede ser inducida también por citoquinas proinflamatorias (como el
TNFa o la IL-1) en el contexto de procesos inflamatorios o infecciosos.
Las moléculas quimiotacticas y de adhesion leucocitarias inducen el
reclutamiento de monocitos y linfocitos T, que se desplazan al espacio

subendotelial; los monocitos se diferencian en macréfagos y fagocitan



mediante receptores scavenger las LDL oxidadas, transformandose en
células espumosas. Este fendmeno marca el primer estadio de la lesidon
ateromatosa, la estria grasa, que puede observarse ya en la infancia
(hacia los 10-12 afios de edad). La activacion endotelial facilita
asimismo la migracidn de células musculares lisas desde la capa media
hacia la intima, en donde expresan un fenotipo caracterizado por una
alta replicacién y por la produccion de proteinas de la matriz
extracelular (pe. colageno). Todos estos mecanismos se traducen en
la formacion de una placa fibrosa (observable hacia los 15-30 afios de
edad) y finalmente en una placa ateromatosa madura caracterizada
por un nucleo central graso necrético con un margen externo
inflamatorio infiltrado por monocitos y linfocitos T y rodeado por una
capa fibrosa formada por una matriz de proteinas extracelulares y por

células musculares lisas.

Desde un punto de vista clinico, la aparicion de ateromatosis se ve
facilitada por una serie de factores de riesgo, entre los que destacan la
edad, hipertension arterial (HTA), diabetes mellitus (DM), dislipemia,
obesidad, tabaquismo, estilo de vida sedentario y la existencia de
antecedentes familiares de eventos cardiovasculares precoces. Las
manifestaciones clinicas de |la aterosclerosis aparecen cuando la placa
ateromatosa crece causando estenosis arterial o cuando se produce la
rotura de la capa fibrosa con formacién de un trombo que causa
estenosis u oclusiéon de la arteria o embolismo en territorio mas distal.
Dependiendo del territorio vascular afectado, las manifestaciones
clinicas de la aterosclerosis son variadas y abarcan desde una
enfermedad silente hasta la apariciéon de eventos vasculares agudos
(infarto agudo de miocardio, accidente cerebrovascular isquémico,
isqguemia  aguda intestinal...) o  sintomatologia isquémica
cronica/recurrente (claudicacion intermitente, angor de esfuerzo,

angor intestinal...).



1.1.2.-Enfermedad arterial periférica: Definicion,

prevalencia y manifestaciones clinicas

En sentido amplio, la enfermedad arterial periférica (EAP) incluye
toda afectacién vascular que conduce a la estenosis, oclusién o
dilatacién aneurismatica de las arterias con exclusién del territorio
coronario (aorta, arterias cerebrales, arterias viscerales incluyendo las
arterias renales y arterias de los miembros superiores e inferiores). Sin
embargo, en la practica clinica habitual el territorio cerebrovascular
suele recibir una atencidén especifica y no se incluye dentro del concepto
EAP, de manera que habitualmente la expresion EAP se restringe a la
afectacién arterial de las extremidades, la aorta y las arterias
viscerales, especificamente las renales [7]. A efectos del presente
trabajo nos referiremos en exclusiva a la afectacién arterial
aterosclerética en los miembros; dado que la arteriosclerosis apenas
tiene repercusidn clinica en los miembros superiores, a efectos
practicos EAP es sin6nimo de arteriosclerosis de los miembros

inferiores [8].

La prevalencia de EAP en la poblacién general no se conoce con
exactitud [9-13]. En estudios poblacionales en Estados Unidos la
prevalencia de EAP es variable, segun los grupos de edad y los
diferentes estudios publicados. En la Encuesta de Salud y Nutricidén
Nacional Norteamericana (NHANES) se detecta una prevalencia de EAP
del 2.5% en la sexta edad de la vida, y ésta asciende al 14.5% a partir
de los 70 afios [10]. En el caso del estudio PARTNERS, también en
Estados Unidos y en una poblacion de mayores de 70 anos, la
prevalencia de EAP es del 29% [11]. En nuestro entorno, diferentes
estudios realizados en Espafa muestran que la prevalencia de EAP en
la poblacion general oscila entre en el 4.5-8.5% [12]. La prevalencia
de EAP se incrementa claramente con la edad: en personas de 50-59
afnos se sitla en torno al 12%, mientras que en mayores de 80 puede

alcanzar casi el 60% en la década de los 80 [13]. La prevalencia de



EAP en poblacién joven parece ser algo mayor en varones respecto a
las mujeres, si bien esta diferencia se va reduciendo hasta igualarse
en edades avanzadas, aungque esto podria cambiar en los proximos
anos debido a la tendencia a la baja en el consumo de tabaco en
hombres y al aumento de dicho consumo en mujeres [11]. En EEUU,
la poblacion afroamericana presenta una prevalencia de EAP mayor que
la caucasica, prevalencia que es mayor en la poblacion caucasica

europea respecto a la poblacion caucasica de EEUU [10,12].

La epidemiologia de la EAP es la propia de la aterosclerosis, con
una mayor prevalencia en personas con factores de riesgo vascular
clasicos [9], tales como DM, HTA, tabaquismo, dislipemia y obesidad
(definida como un indice de masa corporal igual o mayor de 30 o por
un perimetro abdominal 2102 cm en hombres y =88 cm en mujeres
[14,15]); por ejemplo, aproximadamente un 25-30% de pacientes
diabéticos tipo 2 y un 20-40% de pacientes con HTA presentan EAP
[16]. El riesgo de aterosclerosis se incrementa con la edad y es mayor
en personas con historia familiar de eventos vasculares precoces (en
varones con edad <55 anos y en mujeres con edad <65 anos) [16].
Estos factores de riesgo con frecuencia aparecen de forma combinada
en un mismo individuo, por lo que resulta de utilidad estratificar el
riesgo de cada paciente mediante escalas adaptadas a la poblacion en
estudio (en nuestro entorno, la escala SCORE -European Vascular Risk
Systematic Coronary Risk Evaluation- para poblacidon mediterranea
[17]); analizar la prevalencia de EAP asociada a cada uno de los
factores de riesgo puede ser importante para reclasificar el riesgo
cardiovascular de un paciente concreto [12]. La prevalencia de EAP es
asimismo muy alta en sujetos con enfermedad cardiovascular
establecida en otros territorios, aunque frecuentemente curse de forma
asintomatica: uno de cada 2-3 pacientes con cardiopatia isquémica o

ictus isquémico tienen EAP [12].



La expresion clinica de la EAP es muy variable y no existe una buena
correlacidon entre la presencia de sintomatologia y la gravedad [8,9].
En un cierto niumero de pacientes (hasta un 25% de los casos, segun
las series) puede cursar de forma silente (por ejemplo, personas con
EAP grave pueden no referir dolor si llevan un estilo de vida sedentario
o presentan otra comorbilidad que limite su capacidad de realizar
ejercicio fisico), mientras que en otros casos se manifiesta como
claudicacion intermitente (el sintoma mas caracteristico de la EAP, pero
sblo presente en su forma tipica en el 6-30% de los pacientes) o con
sintomas atipicos o solapados con manifestaciones clinicas de otros
procesos muy prevalentes (por ejemplo, estenosis de canal lumbar o
coxartrosis). La presencia de claudicacidén intermitente no es siempre
indicativa de EAP grave, ya que puede aparecer sintomatologia en
sujetos con vida muy activa y EAP de grado leve-moderado. Es
frecuente ademas que muchos pacientes que presentan claudicacion
intermitente (entre el 10 y 50%) nunca hayan consultado a un médico
acerca de este problema. Todas estas circunstancias hacen que la
prevalencia de EAP detectada con estudios de valoracion vascular
“objetivos” (por ejemplo, indice tobillo-brazo o ecografia Doppler
arterial de extremidades inferiores) sea muy superior a la prevalencia
estimada por valoraciones clinicas, basadas en los sintomas referidos
por el paciente, en el empleo de cuestionarios dirigidos a su deteccion

o en los hallazgos de la exploracion fisica [11].

1.1.3.- Indice Tobillo-Brazo: Valor diagnéstico y pronédstico
en la EAP

El método objetivo mas utilizado en la practica clinica y en los
estudios epidemioldgicos para el diagnostico de EAP es la medicion del
Indice Tobillo-Brazo (ITB). Esta técnica consiste en la toma de la

presién arterial en ambos brazos y piernas con un esfigmomandmetro
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calibrado mientras se localizan las arterias humeral y pedia en ambos
lados con una sonda Doppler de 8 MHz de frecuencia. Se obtienen unos
valores de presion arterial con los que se calcula el ITB, escogiéndose
el valor mas elevado de los brazos como denominador y los obtenidos
en los pies como numerador [18]. La mayoria de los estudios definen
la EAP como la presencia de un ITB < 0.9. Con este criterio, en muchos
de los estudios poblacionales se identifica una prevalencia de EAP
(sintomatica o asintomatica) que triplica o cuadriplica la EAP detectada
mediante cuestionarios clinicos o por la presencia de sintomas o
hallazgos en de la exploracién fisica [18]. Comparando los resultados
del ITB con la angiografia, técnica considerada como el gold standard
para el diagndstico de EAP, se observa que el ITB tiene una sensibilidad
del 95% vy una especificidad cercana al 100% para detectar una
estenosis de al menos el 50% de la luz arterial [19-21]. Esta gran
precision diagndstica, unida a su facil disponibilidad, la convierte en el

método de eleccidn para estudio de la EAP en la practica clinica diaria.

Ademas de su utilidad diagnodstica, el ITB ha mostrado utilidad
prondstica, ya que la presencia de EAP con ITB patoldogico se ha
relacionado en la poblacidn general (incluso en paciente con EAP
asintomatica) con la presencia de aterosclerosis extensa (con
afectacion de varios territorios vasculares), con un mayor riesgo de
eventos cardiovasculares graves (infarto agudo de miocardio,
accidente isquémico cerebro-vascular) y con una mayor mortalidad por
causas tanto vasculares como no vasculares [22-25]. El estudio clasico
de Jelnes et al [23] sobre la mortalidad a 10 afos en pacientes con EAP
detectada mediante ITB mostré un riesgo aumentado de mortalidad
total respecto a pacientes sin EAP, con un RR 5.9 (IC95% 3.0-11.4,
p<0.005), debido fundamentalmente a enfermedad cardiovascular en
los territorios coronario y cerebro-vascular; aunque el aumento de
mortalidad era mayor en los pacientes sintomaticos (fallecian el 60%
a los 10 afos, RR 11.2, IC 95% 4.5-27.9) también se observd un
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aumento de mortalidad en pacientes con EAP asintomatica (fallecian
el 40% a los 10 ahos, RR 4.7, IC 95% 2.3-9.8). Por otra parte, el
meta-analisis realizado por Fowkes et al [25], que incluia 16 estudios
con 24.955 varones y 23.339 mujeres, mostré una mortalidad
cardiovascular a los 10 afios en hombres con ITB < 0.9 del 18.7% (IC
95%, 13.3%-24.1%) frente al 4.4% en hombres con ITB normal (1.11-
1.4) (IC 95%, 3.2%-5.7%), con una Hazard Ratio (HR) de 4, (IC 95%,
3.3-5.4); en mujeres con ITB < 0.9 la mortalidad a 10 afios era del
12.6% (IC 95%, 6.2%-19%) frente al 4,1% (IC 95%, 2.2%-6.1) en
mujeres con ITB normal, lo que suponia una HR del 3,5% (IC 95%,
2.4-5.1); tanto en hombres como en mujeres las HR permanecian
elevados incluso después del ajuste con el score de Framingham (2.9

y 3 respectivamente).

Por todo lo expuesto previamente podemos decir que el ITB nos
sirve como herramienta de diagndstico de la EAP en la poblacién
general y ademas nos puede identificar pacientes con un mayor riesgo
de sufrir enfermedad vascular, tanto en el territorio periférico como en

el coronario o cerebro-vascular.

1.2.-LUPUS ERITEMATOSO SISTEMICO Y ATEROSCLEROSIS

1.2.1.-Lupus Eritematoso Sistémico

El lupus eritematoso sistémico (LES) es una enfermedad
autoinmune crénica que tipicamente cursa en brotes y que puede
afectar simultdnea o sucesivamente a diversos sistemas organicos,
adoptando diferentes expresiones clinico-inmunoldgicas [26-28].
Aunqgue puede aparecer en cualquier momento de la vida, la edad de

inicio suele ser entre los 15 y los 40 afios, con una prevalencia mas
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alta en mujeres (relacién mujeres/hombres de 9:1) y en personas con
ancestros de origen africano o, en menor medida, hispano o asiatico.
Las manifestaciones clinicas del LES son muy variadas; entre las mas
frecuentes destacan la afectacidn renal (nefritis lUpica), hematoldgica
(anemia hemolitica autoinmune, trombocitopenia autoinmune,
linfopenia), mucocutanea (fotosensibilidad, lupus discoide, aftosis oral,
rash malar), serosa (pericarditis, pleuritis), neuroldgica (psicosis,
convulsiones, mielitis) o musculoesquelética (artritis, miositis), aunque
puede afectarse practicamente cualquier érgano o sistema. Desde el
punto de vista inmunoldgico, la presencia de autoanticuerpos es
caracteristica de LES; los anticuerpos antinucleares (ANA) son
positivos en practicamente todos los pacientes (pero poco especificos),
mientras que los anticuerpos anti-DNA (anti-DNA) son mas especificos
y su titulacién se relaciona con la actividad de la enfermedad. Un cierto
numero de pacientes presenta asimismo anticuerpos frente a antigenos
extraibles del ndcleo (ENA), entre los que cabe destacar los anticuerpos
anti-Sm (muy especificos del LES), anti-RNP, anti-Ro, anti-La, anti-Jo
1, anti-ScL 70 y anti-centrémero; la presencia de ciertos anticuerpos
se relaciona con un mayor riesgo de ciertas manifestaciones clinicas o
asociacion con otras enfermedades sistémicas autoinmunes

(sindromes de solapamiento).

Al considerar las manifestaciones clinicas del LES hay que
diferenciar claramente entre aquellas derivadas de la actividad
inflamatoria de la enfermedad (y por lo tanto potencialmente
reversibles) de las secuelas establecidas como consecuencia del propio
LES o de sus complicaciones (dafno irreversible); los eventos vasculares
y sus secuelas entrarian dentro de la categoria de dafo. Para evaluar
la actividad de la enfermedad se utiliza el indice SLEDAI (Systemic
Lupus Erythematosus Disease Activity Index) mientras que para

estimar el dafio acumulado se emplea el indice SLICC (Systemic Lupus
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Erythematosus International Collaborating Clinics Damage Index)
[29,30].

El diagndstico de LES se basa en criterios clinicos e inmunoldgicos,
que pueden ser muy diferentes entre distintos pacientes dado el amplio
espectro clinico de la enfermedad. La introduccion a partir de los afos
70 de criterios de clasificacion (con frecuencia utilizados
incorrectamente como criterios diagnosticos) que recogen el amplio
espectro de manifestaciones clinicas e inmunoldgicas del LES ha
permitido efectuar estudios epidemioldgicos y clinicos que han
contribuido a conocer mejor la incidencia y prevalencia de la
enfermedad, asi como de sus principales manifestaciones clinicas; los
ultimos criterios clasificatorios del LES propuestos por EULAR/ACR son

de 2019, con una elevada sensibilidad y especificidad [31-34].

Otra caracteristica importante del LES es su asociacién con el
sindrome antifosfolipido (SAF) [35-38]. Aproximadamente un 40% de
los pacientes con LES son portadores de anticuerpos antifosfolipido
(anticoagulante lUpico y/o anticuerpos anticardiolipina y/o anticuerpos
anti-B2 glicoproteina I), de los cuales a su vez un 40% van a presentar
en algin momento manifestaciones clinicas de SAF. El SAF produce un
estado de hipercoagulabilidad que se manifiesta en forma de trombosis
arteriales, venosas o de pequefio vaso. Las manifestaciones clinicas
mas frecuentes del SAF son las trombosis (tromboembolismo venoso,
en menor medida trombosis arteriales) y la morbilidad gestacional
secundaria a insuficiencia placentaria por trombosis de pequefo vaso
(pérdidas gestacionales precoces o tardias, gestacién pretérmino, pre-
eclampsia); sin embargo, el espectro clinico del SAF es muy amplio y
se solapa en parte con las manifestaciones clinicas del LES:
trombocitopenia, anemia hemolitica, microangiopatia trombotica renal,
glomerulonefritis, enfermedad valvular cardiaca, manifestaciones
neuroldgicas (convulsiones, deterioro cognitivo, mielitis transversa),

livedo reticularis... [35]. El diagndstico se establece en base a una
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combinacidon de criterios clinicos e inmunoldgicos. Respecto al
tratamiento, se recomienda realizar tromboprofilaxis primaria en todos
los pacientes con LES portadores de anticuerpos antifosfolipido; el
tratamiento en aquellos pacientes que han presentado manifestaciones
tromboticas es la anticoagulaciéon a largo plazo [37]. La presencia de
SAF con manifestaciones trombdticas es un factor asociado con peor
pronostico en pacientes con LES, ya que se asocia con un mayor dafio

acumulado y una menor supervivencia [38].

Antes de la incorporacion de los corticoides al tratamiento, el LES
era frecuentemente una enfermedad rapidamente fatal, con una
supervivencia a los cinco afios inferior al 50%; la introduccion de los
corticoides al tratamiento del LES supuso un primer paso en la
reduccion de la mortalidad [39,40]. En los ultimos 30 anos, la
investigacién clinica centrada en el tratamiento de las manifestaciones
inflamatorias de la enfermedad ha permitido que el arsenal terapéutico
frente al LES se haya incrementado considerablemente [27,28,41], con
un uso mas ajustado de los corticoides (uso de bolos intravenosos en
brotes agudos, dosis de mantenimiento menores por via oral) [42-45],
con la incorporacién de los antipalidicos como tratamiento de base en
los pacientes con LES [46-49] y con el empleo de inmunosupresores
[50-54] y terapias bioldgicas (rituximab, belimumab) [55-59] tanto en
el tratamiento de los brotes agudos de la enfermedad como en el
mantenimiento de la respuesta. Todo ello, unido a la mejora y
desarrollo de otros tratamientos generales (antihipertensivos,
antibioticos, trasplante renal) ha permitido una gran mejoria en el
prondstico y supervivencia a largo plazo de los pacientes con LES. Sin
embargo, la mortalidad continla siendo superior en pacientes con LES
respecto a la de la poblacion general (incluso ajustada respecto a otros
factores como género, edad u origen étnico), en especial en personas
jovenes [60-62].
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La mortalidad en pacientes con LES se produce como consecuencia
de una amplia variedad de causas, que pueden agruparse en cuatro
grandes grupos: la propia actividad de la enfermedad, las infecciones,
las neoplasias y las complicaciones cardiovasculares [26-28, 60-63].
La importancia relativa de cada uno de estos grupos es diferente segun
el momento de la enfermedad (mortalidad precoz asociada
principalmente a la actividad de la enfermedad e infecciones,
mortalidad tardia causada por enfermedad cardiovascular vy
neoplasias) y ha ido cambiando en el transcurso de los afos. Ya en
1976 Urowitz y Gladman [64] describieron un patrén bimodal de
mortalidad en la cohorte de pacientes con LES de Toronto, con un pico
de mortalidad precoz durante el primer ano de enfermedad (debido a
la actividad de la enfermedad y a las infecciones) y un pico de
mortalidad tardio (una media de 8.6 afos desde el diagndstico de LES)
asociado a la exposicidon prolongada a los corticoides y a una elevada
incidencia de infarto de miocardio. En las ultimas décadas se ha
producido una disminucién progresiva de la mortalidad precoz, gracias
a los avances de los tratamientos del LES y sus complicaciones (por
ejemplo, nefritis lupica e infecciones), de forma que la enfermedad
cardiovascular se ha convertido en la causa principal de mortalidad en
pacientes con LES desde finales del pasado siglo [39,40,65], llegando
a suponer la causa de muerte en el 50% de los pacientes en algunas

series [60].

1.2.2.-La enfermedad vascular en los pacientes con LES

Los pacientes con LES tienen una prevalencia de enfermedad
cardiovascular que se ha estimado es el doble que la de la poblacién
general y que aparece a edades mas precoces [65]. Ya en el ultimo
cuarto del pasado siglo se reconocié que la prevalencia de IAM y angina

de pecho era mayor en pacientes con LES, mientras que en estudios
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necropsicos se observd la presencia frecuente de aterosclerosis
moderada o severa de grandes arterias independientemente de la
causa del fallecimiento [66,67]. La prevalencia de aterosclerosis en
pacientes con LES es mayor que en controles sanos
independientemente del método diagnodstico utilizado (ecografia
Doppler de carétidas para detectar la presencia de placas de ateroma
o medir el engrosamiento de la intima media, TAC de coronarias para
medir la calcificacion de las arterias coronarias mediante el score de
Agatston) [68-70]. En muchos casos la aterosclerosis aparece de forma
precoz, a edades mas tempranas en comparacion con la poblacién
general, con una prevalencia de aproximadamente el 13% en menores
de 35 anos y del 20% en menores de 45 anos [40,68-71]. Como se ha
indicado en el apartado anterior, las enfermedades cardiovasculares
son una de las causas de muerte mas comunes en pacientes con LES;
este aumento de la mortalidad cardiovascular esta en estrecha relacion
con el desarrollo de enfermedad coronaria y cerebrovascular
[39,40,60,63,65,68-72]. Los datos publicados recientemente por
Urowitz et al [73], correspondientes a una corte de seguimiento 1.848
pacientes (13.666 pacientes/ano), sugieren que la incidencia de
eventos vasculares debidos a aterosclerosis en pacientes con LES
parece haber disminuido en los Ultimos afios en comparacién con los
datos publicados previamente, lo que probablemente sea debido a un
mejor control tanto de la actividad de la enfermedad como de los

factores de riesgo clasicos para el desarrollo de aterosclerosis.

Los mecanismos implicados en la aparicidon de aterosclerosis precoz
en pacientes con LES son multiples, complejos y en muchos casos no
bien conocidos a dia de hoy. Desde un punto de vista patogénico, es
probable que la interaccion entre los mecanismos patogénicos
inflamatorios de la aterosclerosis y los subyacentes en el propio LES
expliquen en parte el elevado riesgo de aterosclerosis acelerada de

estos pacientes, al igual que ocurre en otras enfermedades como la
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artritis reumatoide [4,74,75]. La aterosclerosis es una enfermedad
inflamatoria crénica que podria expresar ciertos fendmenos de
autoinmunidad, como la presencia de autoanticuerpos (pe. dirigidos
contra las LDL oxidadas o la B-2-glicoproteina I); la activacién del
sistema del complemento por parte de los inmunocomplejos formados
por estos autoanticuerpos podria ser uno de los mecanismos
inflamatorios de la aterosclerosis y podria estar incrementado en
pacientes con LES. La union de los anticuerpos anti-B-2-glicoproteina I
con la B-2-glicoproteina I que se encuentra en la regidon subendotelial
y en el limite entre intima y media de las placas de ateroma podria
jugar un papel en la aceleracion de las lesiones aterosclerosas que se
observan en pacientes con LES, ya que puede inducir la expresion de
moléculas de adhesion que facilitan el reclutamiento de monocitos.
Ciertos autoanticuerpos que podrian estar relacionados
patogénicamente con la aterosclerosis (IgG anti-apolipoproteina A-I,
IgG anti-HDL) se encuentran significativamente elevados en pacientes
con actividad inflamatoria de la enfermedad; la disfuncion endotelial,
gue es un punto clave en el inicio de la lesion aterosclerosa, podria
estar favorecida en pacientes con LES por la presencia de
autoanticuerpos (anti-célula endotelial). Se ha sugerido asimismo el
riesgo de aterosclerosis en el LES podria estar asociado a una
alteracion de la regulaciéon de la apoptosis, que causaria un aumento
de la muerte celular por apoptosis y degradacion tisular: los pacientes
con LES tienen niveles plasmaticos elevados de las formas solubles de
receptores relacionados con la apoptosis celular y estos niveles
elevados se asocian con la presencia de enfermedad cardiovascular
(por ejemplo, aterosclerosis carotidea) y con un dafio organico mayor
[4,74-81].

Desde un punto de vista clinico, parece claro que una parte del
riesgo cardiovascular en paciente con LES depende como es logico de

la presencia de factores de riesgo clasicos, cuya prevalencia es mas
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alta en estos pacientes que en la poblacidn general: edad, HTA,
hipercolesterolemia, diabetes mellitus, tabaquismo obesidad y estado
postmenopausico se han asociado con un mayor riesgo de
aterosclerosis en pacientes con LES [64,67,74,82-86]. Al igual que en
la poblacién general, el tratamiento de la HTA, la hipercolesterolemia
y otros factores de riesgo vascular corregibles dentro de estrategias de
prevencion primaria o secundaria esta recomendado en pacientes con
LES [87,88]. Sin embargo, los factores de riesgo clasicos no parecen
explicar completamente el incremento de riesgo de enfermedad
cardiovascular que se observa en paciente con LES, de forma que las
escalas utilizadas ordinariamente para el calculo del riesgo vascular
(por ejemplo, la escala Framingham) tienden a infravalorar el riesgo
en estos pacientes [67,75,89,90].

Ademas de los factores de riesgo clasicos, existen factores
relacionados con la propia enfermedad o con su tratamiento que
explican en parte el mayor riesgo de aterosclerosis en el LES, entre los
que destacan tres: la presencia de anticuerpos antifosfolipido (que
como se indico en el apartado anterior incrementan per se el riesgo de
trombosis arteriales y venosas [35-38]), la actividad / tiempo de
evolucion de la enfermedad y el tratamiento con corticoides [82-
85,91,92]. La asociacion entre aterosclerosis y actividad de la
enfermedad ha sido variable. Algunos estudios han encontrado una
relacién directa entre actividad (medida mediante la escala SLEDAI) y
riesgo de IAM y/o accidente cerebrovascular mientras que otros no
[72,74,93,94]; Manzi et al [83] encontraron una relacién inversa entre
actividad y aterosclerosis carotidea, mientras que en otros estudios no
se ha encontrado ninguna relacién entre actividad y progresion de la
aterosclerosis [95,96]. La asociacidon entre tiempo de evolucién de la
enfermedad y aterosclerosis ha sido sin embargo mas consistente:
diferentes estudios han descrito una asociacién significativa entre una

mayor duracién de la enfermedad y la presencia de placas carotideas
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o calcificacidn coronaria; un mayor dafio acumulado (medido con la
escala SLICC) se ha relacionado asimismo con la enfermedad coronaria
o la presencia de ateromatosis carotidea en pacientes con LES
[74,83,91-93,95,98]. En lo referente al tratamiento -corticoideo,
inicialmente los corticosteroides se emplearon a dosis altas (por
ejemplo, 1 mg/Kg/dia de prednisona); posteriormente, se ha
reconocido que el tratamiento prolongado con corticoides a dosis altas
(lo que se traduce en una mayor dosis acumulada) es un factor
claramente relacionado con un mayor dafio acumulado y con un riesgo
aumentado de aterosclerosis precoz y de eventos vasculares en
pacientes con LES, por lo que en la practica clinica actual se han
incorporado diferentes estrategias para reducir la dosis acumulada de
corticoides (empleo de dosis diarias de prednisona inferiores a 7.5 mg
y de inmunosupresores en el tratamiento de mantenimiento, uso de
bolos de corticoides intravenosos en situaciones agudas de actividad
de la enfermedad) [41-45,82,83]. Por otra parte, el efecto beneficioso
sobre la supervivencia de los pacientes con LES que han demostrado
los antipaliudicos estd relacionado en parte con un efecto
antitrombatico [46,48].

1.2.3.-Enfermedad arterial periférica en los pacientes con
LES

A diferencia de la enfermedad coronaria y cerebrovascular, la EAP
ha sido menos estudiada en pacientes con LES. Algunos estudios
transversales y de casos controles han descrito una prevalencia de EAP
en pacientes con LES de aproximadamente el 10-40%, identificando
una asociacion entre EAP y alguno de los factores de riesgo clasicos
(edad, tabaquismo, hipercolesterolemia) [99-102]; en el estudio de
Tziomalos et al [102], en el que se comparaban 55 pacientes con LES

y 61 controles, no se observd que la prevalencia de EAP (identificada
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mediante ITB) fuera diferente de los controles una vez ajustados los
factores de riesgo vascular. En otros dos trabajos se ha mencionado la
realizacion de un ITB en pacientes con LES [103-104], pero dentro de
estudios de rigidez arterial y sin apenas aportar informacion clinica,
salvo que un 4% de los pacientes tenian un ITB patoldgico en el trabajo
de Tso et al [104]. Mas recientemente (2019 y 2020) se han publicado
dos meta-anadlisis sobre la enfermedad arterial periférica en los
pacientes con LES y en ambos identifican una mayor prevalencia de
EAP en los pacientes con LES respecto a los controles, aunque con una

gran heterogeneidad en ambos trabajos [105,106].

En resumen, se trata de estudios no prospectivos con un ndmero
reducido de pacientes, o meta-analisis con una gran heterogeneidad,

por lo que es dificil establecer grandes conclusiones.

-21-



Seccion 2

HIPOTESIS Y OBJETIVOS
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2.1.-HIPOTESIS

Como hemos visto en el apartado anterior, los pacientes con LES
presentan una prevalencia de aterosclerosis mayor que la poblacion
general y a edades mas tempranas. Esta prevalencia aumentada
explica el mayor riesgo de sufrir eventos vasculares arteriales
observado en estos pacientes en comparacién con la poblacion general,
sobre todo en el subgrupo de pacientes mas jovenes. Los factores de
riesgo relacionados con esta mayor prevalencia de aterosclerosis son
tanto los factores de riesgo vascular clasicos como factores de riesgo
especificos del LES, entre los que destacan la propia actividad
inflamatoria de la enfermedad LES o los farmacos utilizados en el
tratamiento, en especial los corticoides. La aterosclerosis y los eventos
vasculares arteriales en pacientes con LES han sido estudiados
especialmente en los territorios coronario y cerebral; por el contrario,

la EAP en pacientes con LES ha recibido poca atencidn.

En base a estas consideraciones, las hipotesis que planteo en esta

tesis son las siguientes:

HIPOTESIS 1: La prevalencia de EAP en los pacientes con LES
podria ser superior a la de la poblacién general, al igual que otras

manifestaciones ateroscleroticas.

HIPOTESIS 2: La presencia de EAP en pacientes con LES se asocia
probablemente con una serie de factores de riesgo cardiovascular,
tanto tradicionales (por ejemplo, tabaquismo, HTA, dislipemia,
diabetes mellitus, sindrome metabdlico) como especificos del LES (por
ejemplo, actividad inflamatoria de la enfermedad o tratamiento con

corticoides).
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HIPOTESIS 3: La influencia de los factores de riesgo vascular
asociados a EAP en pacientes con LES podria variar dependiendo de la
edad, siendo mas importantes los especificos del LES en los pacientes
mas jovenes y los factores de riesgo tradicionales en los pacientes de

mayor edad.

HIPOTESIS 4: La presencia de un ITB patoldgico podria permitir la
identificacion de un subgrupo de pacientes con LES con un mayor

riesgo de eventos vasculares arteriales a largo plazo.

2.2.-OBJETIVOS

Teniendo en cuenta las hipotesis anteriormente expuestas, se

plantean en esta tesis cuatro objetivos:
OBJETIVO 1: Analizar la prevalencia de EAP en pacientes con LES.

OBJETIVO 2: Analizar los factores de riesgo potencialmente

asociadas a la EAP en pacientes con LES.

OBJETIVO 3: Analizar la influencia de los factores de riesgo para la

EAP en diferentes grupos de edad de pacientes con LES.

OBIJETIVO 4: Determinar el potencial valor predictivo del ITB para

la aparicion de eventos vasculares arteriales en pacientes con LES.

-24-



Seccion 3

METODOLOGIA
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3.1.-DISENO DE LOS ESTUDIOS

Se han disefiado y realizado tres estudios con la finalidad de
conseguir los objetivos planteados en el apartado anterior, ademas de
un cuarto trabajo de revision del sindrome metabdlico en los pacientes
con LES.

e ESTUDIO 1: Estudio transversal para determinar la prevalencia
de EAP en pacientes LES e identificar los factores de riesgo

potencialmente asociados con la EAP.

e ESTUDIO 2: Editorial sobre el sindrome metabdlico en pacientes
con LES.

e ESTUDIO 3: Estudio transversal para analizar la influencia de

los factores de riesgo para la EAP en funcién de la edad.

e ESTUDIO 4: Estudio prospectivo de seguimiento a 5 afios para
determinar el valor predictivo del ITB para la aparicion de eventos

vasculares arteriales.

3.2.-POBLACION A ESTUDIO

Se incluyeron los estudios 216 pacientes pertenecientes a la
cohorte prospectiva observacional Lupus-Cruces, atendidos en la
Unidad de Enfermedades Autoinmunes del Servicio de Medicina Interna
del Hospital Universitario Cruces (OSI Ezkerraldea-Enkarterri-Cruces)
de Barakaldo, hospital terciario asociado a la Universidad del Pais Vasco
/ Euskal Herriko Unibertsitatea. Los 216 pacientes fueron atendidos de
forma consecutiva desde enero de 2010 hasta junio de 2011. En el
momento de su inclusién en el estudio todos los pacientes cumplian 4
o mas los criterios de clasificacion de 1997 del American College of

Rheumatology (ACR), que se indican en la tabla 3.1 [32].
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Tabla 3.1: Criterios revisados en 1997 del ACR para la
clasificacion del LES

Eritema malar.

Lupus discoide.

Fotosensibilidad.

Ulceras (aftas) orales.

Artritis (no erosiva).

Serositis (pleuritis o pericarditis).

Nefritis (proteinuria superior a 0,5 gr/dia o cilindruria).
Afectacion del SNC (convulsiones o psicosis).

Afectacion hematoldgica (anemia hemolitica, leucopenia,
linfopenia o trombopenia).

Alteracion inmunoldgica: Anticuerpos anti-DNA,
anticuerpos anti-Sm, serologia luética falsamente
positiva o anticuerpos antifosfolipido positivos.

Anticuerpos antinucleares.

3.3.-PROTOCOLO DE SEGUIMIENTO

En el momento de entrada al estudio se realiz6 a cada paciente:

1.-Entrevista clinica, que incluia una anamnesis dirigida para

sintomatologia sugerente de claudicacion intermitente.

2.-Exploracion fisica, con medida de peso, talla, altura, perimetro

abdominal y calculo del indice de masa corporal.

3.- ITB. El ITB se realizd por dos médicos del Servicio de Medicina
Interna del Hospital Universitario Cruces (Dr. Jose Gabriel Erdozain y

Dr. Javier Nieto) entrenados en la realizacién de esta prueba. Se utiliz6
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una sonda Doppler de 8MHz (MD2/SD2 Dopplex High Sensitivity Pocket
Doppler) y un esfigmomandmetro calibrado. Se realizé toma de presidn
arterial en ambos brazos (arteria humeral), tomando como referencia
el valor mas elevado (denominador); y se tomé la presién arterial en
ambas arterias pedias o tibiales posteriores (numerador). Se
obtuvieron dos medidas de ITB por paciente, escogiéndose la medida

mas baja de ambas [18]. Se considerd patoldgico cuando el ITB <0,9.

Los pacientes fueron valorados durante el seguimiento en consultas
de forma rutinaria cada 3-6 meses (2-4 visitas anuales), salvo que
existieran circunstancias clinicas que obligaran a Vvisitas mas
frecuentes. Se realiz6 un seguimiento de 5 afios, hasta junio de 2016
(momento en el que cumplid 5 afios de seguimiento el Ultimo paciente

incluido).

Las variables incluidas en los estudios, recogidas el momento de la
entrada en el estudio y durante el seguimiento, se detallan en el

siguiente apartado.

3.4.-VARIABLES RECOGIDAS PARA LOS ESTUDIOS

En el momento de inclusidon de los pacientes en el estudio y durante
el seguimiento se recogieron las siguientes variables (entre paréntesis

como se codificaron en la base de datos):

e Variables demograficas: edad (afios), edad al diagnédstico de
LES (afios), edad a la realizacion de ITB (afios), sexo
(mujer/hombre) y raza (caucasica, afro-americana, asiatica,

arabe).
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Variables antropométricas: talla (cm), peso (Kg), perimetro
abdominal (cm; codificado como perimetro abdominal
aumentado si 2102 cm en hombres y =288 cm en mujeres).
Manifestaciones clinicas del LES: duracion del LES (afios),
nefritis lapica (si/no), sindrome antifosfolipido (si/no), lupus
neuropsiquiatrico (si/no).

Perfil de autoanticuerpos: anti-DNA (si/no), anti-Ro/SSA
(si/no), anti-La/SSB (si/no), anti-RNP (si/no), anti-Sm (si/no),
anticuerpos antifosfolipido (si/no).

Tratamientos del LES: corticoides (si/no), inmunosupresores
(azatioprina, micofenolato de mofetilo, ciclofosfamida) (si/no),
antipaludicos (si/no).

indices de actividad y dafio: SLICC damage index (SDI) y
SLEDALI.

Factores de riesgo vascular: historia familiar de eventos
vasculares precoces (varones con edad<55 afos, mujeres con
edad <65 afios, si/no), HTA (definida como dos
determinaciones consecutivas de al menos 140/90 mmHg o
tratamiento antihipertensivo, si/no), diabetes mellitus
(definida como dos determinaciones de glucosa basal =126
mg/d| o tratamiento antidiabético, si/no), hipercolesterolemia
(definida como dos determinaciones consecutivas de colesterol
total >200 mg/dl o tratamiento hipolipemiante, si/no),
sindrome metabdlico (segun la definicién del Adult Treatment
Panel 1II [15], si/no), tabaquismo previo o actual (si/no),
actividad fisica (definida como ejercicio aerdbico 1 hora al dia
al menos 3 dias por semana, si/no), y menopausia en mujeres
(si/no).

Tratamientos relacionados con enfermedad cardiovascular
(con una duracidon de al menos 6 meses): Antiagregacion

(si/no), anticoagulacion (si/no), estatinas y/o fibratos (si/no).
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o Estratificacion del riesgo cardiovascular, segun la escala
SCORE para poblacion mediterranea [17], considerandose
bajo riesgo (<1%), riesgo moderado (1-4%), riego alto (5-
10%), y riesgo muy alto (>10%).

e ITB patoldgico (<0,9) (si/no).

En el momento de la inclusién de los pacientes en el estudio se
identificd la presencia o no de dafio de érgano diana subclinico o
eventos cardiovasculares previos, definidos con la presencia de signos
y sintomas compatibles confirmados con las pruebas diagndsticas
(analiticas, funcionales o de imagen) adecuadas segun la practica

clinica habitual:

e Hipertrofia ventricular izquierda, definida segun criterios en
ECG o en ecocardiograma (si/no).

e Microalbuminuria, definida como 30-300 mg/dia (si/no).

e Retinopatia avanzada (grado 1V), definida por la presencia de
hemorragias y/o exudados y/o papiledema (si/no).

e Enfermedad renal cronica, definida por un aclaramiento de
creatinina calculado inferior a 60 ml/min/1,73 m2 (si/no).

e Enfermedad coronaria, angor, infarto agudo de miocardio:
definidos por la presencia de dolor toracico tipico, hallazgos
electrocardiograficos y elevacién de marcadores de dafio
miocardico, hallazgos en prueba de esfuerzo o coronariografia
(si/no).

e Enfermedad cerebrovascular, definida por manifestaciones
neuroldgicas compatibles con hallazgos en TC o RM (si/no).

e Accidente isquémico transitorio, definido como sintomas
focales neuroldgicos compatibles de menos de 24 h de
duracién (si/no).

e Enfermedad arterial periférica, definida por la presencia de
claudicacion intermitente y/o hallazgos en ecografia Doppler,

angioTC, angioRM o arteriografia (si/no).
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Durante el seguimiento se registraron:

e Los brotes de lupus, definidos como cualquier manifestacion
clinica de lupus que implica el uso de altas dosis de
corticosteroides, el uso de un nuevo inmunosupresor o el
aumento de la dosis de algun inmunosupresor utilizado
previamente.

e Los eventos vasculares arteriales (EVA): eventos coronarios
(angina de pecho, infarto agudo de miocardio,
revascularizacién coronaria por angioplastia o cirugia),
eventos cerebro-vasculares (accidente isquémico transitorio,
ictus isquémico o hemorragico), enfermedad arterial periférica
(claudicacién intermitente, isquemia distal, revascularizacion
por angioplastia o cirugia).

e Muerte relacionada con enfermedad vascular o por otras

causas.

3.5.-ANALISIS ESTADISTICO

Se han empleado los programas SPSS 20.0 para Mac OS X (SPSS
Inc.) y Stata 14.2 para Windows (StataCorp. 2015. Stata Statistical
Software: Release 14. College Station, TX: StataCorp LP).

Los analisis estadisticos detallados se describen en la ‘Seccién 4 -
Resultados’, en el apartado correspondiente de cada uno de los tres
articulos publicados. A modo de resumen, los analisis estadisticos

realizados han sido los siguientes:

1) Descripcion de las variables. Las variables continuas con

distribucién normal se describen con media y desviacion
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estandar, las variables continuas de distribucién no normal con
mediana y rango y las variables categdricas con frecuencias
relativas y porcentajes. La normalidad de las variables continuas
ha sido confirmada con las pruebas estadisticas apropiadas.

2) Analisis univariantes: para identificar las asociaciones entre
variables independientes y variable dependiente se realizaron los
analisis univariantes apropiados (Chi cuadrado, T de Student).
Aquellas variables con un valor p <0.1 fueron seleccionadas para
su inclusion en los analisis multivariantes.

3) Analisis multivariantes: regresidn logistica con eliminacién
secuencial de variables no significativas, analisis de riesgos
competitivos (Competing Risk Regression - Sub-distribution
Hazard Ratios —SHR-).

3.6.-ASPECTOS ETICOS

El Comité Etico del Hospital Universitario Cruces aprobd el protocolo
del estudio (CEIC E09/07), en conformidad con el acuerdo de la
Declaracion de Helsinki. Todos los pacientes fueron informados y
firmaron un consentimiento informado a la entrada en el estudio,

garantizandose la confidencialidad del manejo de los datos obtenidos.
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Seccion 4

DESCRIPCION DE LA COHORTE
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4.1.-VARIABLES DEMOGRAFICAS Y RELACIONADAS CON EL LES

La cohorte estd formada por 216 pacientes, de los cuales 200
(92%) son mujeres. Se trata de una cohorte muy homogénea desde el
punto de vista étnico: 209 (96%) pacientes son de raza blanca, 3 afro-
caribefios, 2 sudamericanos y 2 arabes. La edad media (DE) al
diagnodstico de LES era de 36 (15) anos, mientras que la edad media
(DE) en el momento de la realizacion del ITB era de 49 (15) afos, con
un tiempo de seguimiento medio de 12 (9) afos. El conjunto de
variables demograficas y variables relacionadas con el LES se muestran
en la tabla 4.1.

4.2.-VARIABLES RELACIONADAS CON EL RIESGO
CARDIOVASCULAR, DANO EN ORGANO DIANA Y EVENTOS
CARDIOVASCULARES PREVIOS

Los factores de riesgo vascular tradicionales son muy prevalentes
en la cohorte de pacientes estudiados: 162 pacientes (74.7%) tienen
al menos un factor de riesgo; 21 pacientes cumplen criterios de
sindrome metabdlico, de acuerdo a ATP III; 11 pacientes presentaban
un indice SCORE igual o superior a 5, lo que significa un riesgo

cardiovascular alto o muy alto (tabla 4.2).

Respecto al dafio en drganos diana, la hipertrofia ventricular
izquierda estaba presente en 15/216 (7%) pacientes, la
microalbuminuria en 39/196 (20%) pacientes, mientras que la
retinopatia avanzada no se encontrd en ningln caso. 22/216 pacientes
(22%) presentaban algun grado de insuficiencia renal, en la mayor

parte de los casos como consecuencia de nefritis lUpica previa. Un total
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de 26/216 pacientes (12%) tenian antecedente de al menos un evento

cardiovascular: 6/216 (2,8%) cardiopatia isquémica y/o insuficiencia
cardiaca, 19/216 (8,8%) ictus y 3/216 (1,4%) enfermedad arterial

periférica (tabla 4.3).

Tabla 4.1. Variables demograficas y clinicas de la cohorte (N=216)

Edad al ITB, afos, media (DE) 49 (15)
Edad al diagnéstico de LES, afios, media (DE) 36 (15)
Sexo: mujer 200 (92%)
Duracion del LES, afios, mediana (rango) 11 (0-37)
Raza: Caucasica 209 (96%)
Afro-caribefio 3(1,3%)
Hispano 2 (0,9%)
Arabe 2 (0,9%)
Autoanticuerpos: Anti-DNA 106 (48,8%)
Anti-Ro 70 (32,3%)
Anti-La 18 (8%)
Anti-RNP 30 (13,8%)
Anti-Sm 29 (13,4%)
aFL 75 (34,6%)

Nefritis lUpica

60 (27,6%)

SAF 21 (9,7%)
LES neuropsiquiatrico 5(2,3%)
SDI al ITB
0 98 (45,2%)
1 53 (24,4%)
2 31 (14,3%)
3 19 (8,8%)
4 11 (5,1%)
5 4 (1,8%)
8 1 (0,5%)
SLEDAI al ITB
0 104 (48,1%)
1-5 91 (42,2%)
>6 21 (9,7%)

Uso de prednisona: si/no

191/25

Dosis media diaria de prednisona, mg/dia, media (DE)

5,6 (8,2%)

Dosis maxima de prednisona, mg/dia, media (DE)

30.8 (25,9%)

Dosis acumulada de prednisona (gramos)
Media (DE)
Mediana (RIQ)

18.7 (57)
7.32 (0-177,6)

Uso de hidroxicloroguina: si/no

193 (89,3%)

Uso de farmacos inmunosupresores
Ciclofosfamida
Micofenolato mofetilo
Azatioprina: si/no

52 (24%)
34 (15,7%)
64 (29,6%)

Uso de estatinas: si/no

73 (33,7%)

Uso de antiagregantes: si/no

103 (47,6%)

Uso de anticoagulantes: si/no

26 (12%)
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aFL: anticuerpos antifosfolipido; ITB: indice tobillo-brazo;

LES:

lupus

eritematoso sistémico; RIQ: rango intercuartil; SAF: sindrome antifosfolipido;

SDI: SLEDAI: SLE Disease Activity Index; SLICC Damage Index.

Tabla 4.2. Prevalencia de los factores de riesgo vascular (n=216)

Historia familiar de eventos vasculares precoces

25 (11,5%)

Tabaquismo activo 65 (30%)
Exposicion tabaco (actual o previa) 109 (50,2%)
Consumo de alcohol 26 (12%)

Sedentarismo

97 (44,9%)

Obesidad abdominal

73 (33,6%)

Diabetes mellitus

7 (3,2%)

Hipertensién arterial

71 (32,7%)

Hipercolesterolemia

74 (34,1%)

Sindrome metabdlico (ATP III)

21 (9,7%)

IMC
Bajo peso 20 (9,3%)
Normopeso 86 (39,8%)
Sobrepeso 69 (31,8%)
Obesidad 36 (16,6%)
Obesidad moérbida 5 (2,3%)
SCORE
0-4 205 (95%)
>5 11 (5%)

Variable combinada de factores de riesgo vascular (Diabetes
mellitus o hipertension arterial o hipercolesterolemia o tabaquismo
previo o actual)

162 (74,7%)

Tabla 4.3. Prevalencia del daiio de 6rgano diana y de los eventos

cardiovasculares (n=216)

Hipertrofia ventricular izquierda

15 (6,9%)

cardiaca, ictus, enfermedad renal crénica, enfermedad arterial
periférica)

Microalbuminuria* 65 (30%)
Cardiopatia isquémica o insuficiencia cardiaca 6 (2,8%)
Ictus 19 (8,8%)
Enfermedad renal crénica 22 (10%)
Enfermedad arterial periférica 3 (1,4%)
Retinopatia avanzada 0 (0%)
Cualquier evento vascular (cardiopatia isquémica/insuficiencia 26 (12%)

*196 pacientes.
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Seccion 5

RESULTADOS
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5.1.-ESTUDIO 1

Peripheral Arterial Disease in Systemic Lupus Erythematosus:
Prevalence and Risk Factors.

Jose Gabriel Erdozain, Irama Villar, Javier Nieto, Guillermo Ruiz-
Irastorza.

J Rheumatol 2014;41,;310-317.

Factor de impacto: 3.187 (en 2014).
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Peripheral Arterial Disease in Systemic Lupus
Erythematosus: Prevalence and Risk Factors

Jose Gabriel Erdozain, Irama Villar, Javier Nieto, and Guillermo Ruiz-Irastorza

ABSTRACT. Objective. To analyze the prevalence of peripheral arterial disease (PAD) and cardiovascular (CV)

risk factors in a cohort of patients with systemic lupus erythematosus (SLE) and to identify variables
potentially related to PAD.

Methods. The study included 216 patients with SLE from the Lupus-Cruces prospective observa-
tional cohort. The ankle brachial index (ABI) was determined in each patient, with values < 0.9
considered diagnostic of PAD. Demographic and clinical variables, presence of traditional risk
factors and CV events, cardiovascular risk calculated by Systematic Coronary Risk Evaluation
(SCORE), and treatments received by each patient were analyzed.

Results. Ninety-two percent of patients were women. The mean age (SD) was 49 years (15), with a
mean followup (SD) of 12 years (9). The prevalence of low ABI was 21%. CV risk factors were
frequent: smoking, 30% of patients; high blood pressure, 32.7%; diabetes mellitus, 3.2%; hypercho-
lesterolemia, 34.1%; and metabolic syndrome, 9.7%. The following variables were associated with
low ABI in the univariate analysis: age (p < 0.001), hypertension (p = 0.002), diabetes (p = 0.018),
hypercholesterolemia (p = 0.018), CV events (p < 0.001), SCORE (p = 0.004), cumulative dose of
cyclophosphamide (p = 0.03), and fibrinogen levels (p = 0.002). In the multivariate analysis, the only
independent variable in the final model was age (OR 1.04, 95% CI 1.02-1.07, p < 0.001), with a
tendency for the presence of any vascular risk factor (diabetes, hypertension, hypercholesterolemia,
or current smoking; OR 2.3,95% CI 0.99-5.1, p = 0.053).

Conclusion. The prevalence of low ABI in patients with SLE is higher than expected. While the
association with CV risk factors and vascular disease in other territories was strong, we could not
identify SLE-specific variables independently associated with PAD. (First Release Jan 15 2014;

J Rheumatol 2014;41:310-17; doi:10.3899/jrheum.130817)

Key Indexing Terms:
SYSTEMIC LUPUS ERYTHEMATOSUS

VASCULAR DISEASE

HYPERTENSION

CARDIOVASCULAR RISK FACTORS ATHEROSCLEROSIS HYPERCHOLESTEROLEMIA

Patients with systemic lupus erythematosus (SLE) have an
increased prevalence of cardiovascular (CV) disease. The
bimodal pattern of mortality proposed by Urowitz, ef al in
1976 described a late peak of mortality mainly due to athero-
sclerotic heart disease!. In different series, the prevalence of
symptomatic coronary artery disease (CAD) ranged from 6
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to 10%'>3*. Women younger than 55 years of age with
SLE have a 5-fold to 8-fold higher risk of developing CAD
compared to women in the general population?. The risk of
hospitalization for stroke has been shown to be 2-fold higher
in patients with SLE3.

Premature atherosclerosis has been primarily related to
traditional vascular risk factors2#. However [and despite the
higher prevalence of hypertension (HTN) and hypercholes-
terolemia in patients with SLE compared with the general
population], traditional Framingham CV risk factors fail to
fully explain the increased CV morbidity and mortality seen
in SLE’. Several studies have found an association between
premature atherosclerosis and some SLE-related factors,
such as disease duration, steroid therapy, or irreversible
organ damage?*>9.

Peripheral arterial disease (PAD) is frequently asympto-
matic and can be difficult to diagnose’. The development of
noninvasive, simple techniques with low intraobserver and
interobserver variability, such as the ankle-brachial index
(ABI), has facilitated the detection of subclinical PADS. An
ABI lower than 0.9 is diagnostic of PAD with 95-99%
accuracy’. Moreover, a low ABI has been related to a higher
incidence of myocardial infarction and stroke and higher
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mortality, both vascular and nonvascular, in studies in the
general European and North American populations!®-!!,
The incidence, risk factors, and consequences of PAD
have not been well studied in patients with SLE. Given the
high risk for atherosclerotic disease in patients with SLE,
subclinical PAD is possibly frequent and underdiagnosed,
with potential prognostic implications. We aimed to study
the prevalence of PAD in the Lupus-Cruces cohort and to
analyze the associated vascular and nonvascular risk factors.

MATERIALS AND METHODS

Study objectives. The primary objective in this cross-sectional study was to
determine the prevalence of PAD in patients with SLE. The secondary
objective was to identify factors potentially associated with PAD.

Study population and variables. Consecutive patients within the
Lupus-Cruces longitudinal observational cohort, at the Autoimmune
Diseases Unit, Hospital Universitario Cruces (a tertiary teaching center in
Barakaldo, Spain, associated with the University of the Basque Country),
were invited to participate in our study between January 2010 and June
2011. All patients fulfilled the 1997 classification criteria of the American
College of Rheumatology'?. The local institutional review board of the
Hospital Universitario Cruces approved the study protocol in compliance
with the Helsinki Declaration. All patients signed an informed consent at
the time of enrollment.

Patients were routinely assessed every 3 to 6 months, unless clinical
status demands more frequent visits. On the other hand, patients on
longterm remission were seen on a yearly basis. At each followup visit, a
number of clinical and immunological variables from every patient were
routinely collected in a database: demographic characteristics (age, sex,
race, year of diagnosis), SLE manifestations, autoantibody profile
(anti-DNA, anti-Ro, anti-La, anti-RNP, anti-Sm, antiphospholipid), treat-
ments received (corticosteroids, immunosuppressives, antimalarials, anti-
coagulants, etc.), complications of the disease and/or treatment. Date of
death and cause of death were recorded when appropriate. This database
was completed with CV variables: presence of CV risk factors [age, defined
as more than 55 and 65 years in men and women, respectively; arterial
HTN, defined as 2 consecutive measurements of at least 140/90 mmHg or
antihypertensive therapy; diabetes mellitus (DM), defined as 2 consecutive
fasting blood glucose determinations = 126 mg/dl or treatment with anti-
diabetic drugs; hypercholesterolemia, defined as total blood cholesterol
fasting levels > 200 mg/dl on 2 consecutive determinations or treatment
with cholesterol-lowering drugs; metabolic syndrome according to the
Adult Treatment Panel III definition'3; and current or past smoking],
degree of physical exercise (aerobic exercise 1 h/day, at least 3 days a
week), presence of previous subclinical organ damage [left ventricular
hypertrophy (LVH), presence of microalbuminuria], previous CV events
(previous coronary events, heart failure, cerebrovascular disease, renal
disease, PAD, or advanced retinopathy), and CV disease-related treatments
(aspirin, statins). CV events were defined as the presence of compatible
clinical signs and symptoms and eventually confirmed by complementary
tests: myocardial infarction was defined as typical chest pain with charac-
teristic electrocardiographic features and elevated levels of creatine kinase
(MB fraction) and/or T troponine; stroke by computed tomography (CT)
scanning or magnetic resonance imaging; cerebral transient ischemic
attacks (TIA) were diagnosed in the setting of acute focal neurologic
symptoms/signs lasting < 24 h. CV risk stratification was performed using
the European Vascular Risk Systematic Coronary Risk Evaluation
(SCORE) scale for the Mediterranean population'#. The Systemic Lupus
International Collaborating Clinics damage index (SDI)'> and the SLE
Disease Activity Index (SLEDAI)'® were calculated at the time of
enrollment for each patient.

The size, weight, and waist and hip circumference were determined in

each patient at the time of performing the ABI, along with calculation of the
body mass index (BMI). ABI was performed in both legs to each patient in
ad hoc scheduled visits, from January 2010 to June 2011. The MD2/SD2
Dopplex High Sensitivity Pocket Doppler was used for our study and all
ABI were performed by the same 2 trained physicians working together
with each patient. In every patient, 1 ABI was calculated for each leg, the
lowest value being chosen. An ABI < 0.9 was considered abnormal.

To evaluate subclinical organ damage, the presence of microalbu-
minuria and LVH were tested. All patients collected an early morning urine
sample to calculate the albumin/creatinine ratio. Data to calculate LVH
were extracted from echocardiograms performed during a screening
program for detecting pulmonary HTN in the whole Lupus-Cruces
cohort!7.

Statistical analysis. The clinical descriptors of the cohort were generated,
using means with SD, medians and ranges, or proportions. The total preva-
lence of PAD was calculated. The relation between the different SCORE
categories and the normal/abnormal ABI was tested by McNemar test. To
identify associations with PAD, the following independent variables were
tested against the dependent variable “ABI lower than 0.9”, using
chi-square with Yates’ correction or Student t-test: age at SLE diagnosis,
age at the time of ABI, disease duration, sex, age as a vascular risk factor,
abdominal obesity, metabolic syndrome, DM, HTN, hypercholesterolemia,
smoking (current or past), any vascular risk factor (DM or HTN or hyper-
cholesterolemia or current/past smoking), exercise, alcohol consumption,
family history of premature CV disease, BMI, menopause, previous
subclinical organ damage (LVH and microalbuminuria), previous CV
events [ischemic heart disease and/or heart failure (IHD/HF), stroke, PAD],
chronic renal failure, previous arterial thrombosis (stroke or IHD/HF or
PAD), uric acid, vitamin D levels, previous lupus nephritis or antiphospho-
lipid syndrome, anti-DNA, anti-Ro, anti-La, anti-U RNP, anti-Sm, and
antiphospholipid antibodies (aPL; lupus anticoagulant and/or anticardio-
lipin antibodies at medium-high levels on at least 2 different determinations
12 weeks apart), SLEDAI, SDI, prednisone (cumulative dose and
maximum dose ever received), hydroxychloroquine (yes/no and total dose),
cyclophosphamide (cumulative dose), low-dose aspirin (number of months
on treatment), anticoagulants (no. mos taking treatment), or statins (no.
mos taking treatment) and fibrinogen levels at the time of the ABI. Those
variables with a p value < 0.1 in the univariate analysis were subsequently
included in a backward stepwise logistic regression model to identify
independent associations with PAD.

All statistical analysis was done using the software SPSS 20.0.0 statis-
tical package for Mac OS X (SPSS Inc.).

RESULTS

Demographic and SLE-related variables. Two hundred
sixteen patients were studied; 200 were women (92%). Two
hundred nine patients (96%) were white, with the remaining
consisting of 3 Afro-Caribbeans, 2 Hispanics, and 2 Arabs.
The mean (SD) age at SLE diagnosis was 36 years (15). The
mean age at the time of the ABI study was 49 (15) years,
with a mean (SD) followup after SLE diagnosis of 12 (9)
years. The remaining clinical and therapeutic variables are
shown on Table 1.

CV risk factors, target organ damage, and previous CV
events. Traditional CV risk factors were frequent in our
cohort (Table 2). As a whole, 162 patients (74.7%) had at
least 1 traditional CV risk factor. In terms of CV risk, 205
patients (95%) had a SCORE between 0 and 4 and 11
patients (5%) had a SCORE = 5, which reveals a high or
very high CV risk.

LVH was present in 15 patients (7%) and microalbu-
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Table 1. Demographic and clinical characteristics of the cohort (n = 216).
Values are expressed as n (%) unless otherwise noted.

Age at study, yrs, mean (SD) 49 (15)
Age at diagnosis of SLE, yrs, mean (SD) 36 (15)
Sex: female 200 (92)
SLE duration, yrs, mean (SD) 12 (9)
Autoantibodies
Anti-DNA 106 (48.8)
Anti-Ro 70 (32.3)
Anti-La 18 (8)
Anti-RNP 30 (13.8)
Anti-Sm 29 (13.4)
Antiphospholipid antibodies 75 (34.6)
Lupus nephritis 60 (27.6)
Antiphospholipid syndrome 21(9.7)
SDI at ABI
0 98 (45.2)
1 53 (244)
2 31 (14.3)
3 19 (8.8)
4 11(5.1)
5 4(1.8)
8 1(0.5)
SLEDAI at ABI
0 104 (48.1)
1-5 91 (42.2)
=6 21 (9.7)
Use of prednisone: y/n 191/25
Average daily dose of prednisone, mg/d, mean (SD) 5.6
Use of hydroxychloroquine:y/n 193/23
Use of immunosuppressive drugs
Cyclophosphamide: y/n 52/164
Mycophenolate: y/n 34/182
Azathioprine: y/n 64/152
Use of statins: y/n 73/143

ABI: Ankle-brachial index; SDI: Systemic Lupus International
Collaborating Clinics damage index; SLEDAI: Systemic Lupus
Erythematosus Disease Activity Index.

minuria in 39 of 196 patients (20%); 6 patients (2.8%) had
ischemic heart disease and/or heart failure, 19 patients (8.8%)
had a stroke, and 3 (1.4%) had symptomatic PAD. Advanced
retinopathy was not found in any patient. As a whole, 26
patients (12%) had a history of at least 1 vascular event. In
addition, 22 patients (10%) had some degree of chronic renal
disease, mostly as a consequence of lupus nephritis.

Frequency and associations of low ABI. Forty-six of the 216
patients studied (21%) had an abnormal ABI (< 0.9).
Compared with those with normal ABI, patients with low
ABI were older at study date (mean age 57 vs 47 years,
respectively, p < 0.001), were older at SLE diagnosis (mean
age 43 vs 34 years, respectively, p = 0.001), and had more
frequently age as a CV risk factor (32% vs 15%, p =0.014).
Women with a low ABI were more often postmenopausal
(66% vs 47%,p =0.03). Also, these patients had more tradi-
tional CV risk factors such as DM (8.7% vs 1.8%, p =
0.018), HTN (52.2% vs 27.5%, p = 0.002), and hypercholes-
terolemia (50% vs 29.8%, p = 0.018), and had more

Table 2. Prevalence of cardiovascular risk factors, organ damage, and
cardiovascular events in the full cohort (n = 216). Values are expressed as
n (%).

Age as risk factor 41 (18.9)
Family history 25 (11.5)
Current smoking 65 (30)
Smoking (ever) 109 (50.2)
Alcohol 26 (12)
No exercise 97 (44.9)
Abdominal obesity 73 (33.6)
DM 7(3.2)
Hypertension 71 (32.7)
Hypercholesterolemia 74 (34.1)
MS 21(9.7)
BMI
Low weight 20 (9.3)
Normal weight 86 (39.8)
Overweight 69 (31.8)
Obesity 36 (16.6)
Morbid obesity 5(2.3)
Any vascular risk factor (DM, HBP, DLP, 162 (74.7)
or current smoking)
LVH 15(6.9)
Microalbuminuria* 39 (19.8)
IHD/HF 6(2.8)
Stroke 19 (8.8)
CRD 22 (10)
PAD 3(14)
Advanced retinopathy 0(0)
Menopause 103 (50.7)
SCORE
0 141 (65)
1 31 (14.3)
2 22 (10.1)
3 5(2.3)
4 7(3.2)
5 52.3)
6 2(0.9)
7 2(0.9)
8 2(0.9)

Any vascular event (stroke, IHD/HF, PAD, or CRD) 26 (12)

* Total sample: 196 patients, DM: diabetes mellitus; HBP: high blood
pressure; DLP: dyslipoproteinemia; MS: metabolic syndrome; BMI: body
mass index; LVH: left ventricular hypertrophy; IHD/HF: ischemic heart
disease and/or heart failure; CRD: chronic renal disease; PAD: peripheral
arterial disease; ABI: ankle-brachial index; SCORE: Systematic Coronary
Risk Evaluation.

previous CV events, including IHD/HF (8.7% vs 1.2%, p =
0.0006), stroke (17.4% vs 6.4%, p = 0.02), and previous
arterial thrombosis (ischemic heart disease, stroke or PAD;
28.3% vs 7.6%, p < 0.001) than patients with a normal ABI.
Patients with low ABI had more frequently at least 1 CV risk
factor (presence of HTN, diabetes, hypercholesterolemia, or
smoking ever) compared with patients with normal ABI
(89.1% vs 70.8%, respectively, p = 0.011; Table 3). An
increasing proportion of patients with a low ABI was seen
paralleling SCORE values (p = 0.004; Table 4).

Among SLE-related variables, only higher fibrinogen
levels (425 vs 378 mg, p = 0.002) and a lower cumulative
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Table 3. Relationship between low ABI and cardiovascular variables (univariate analysis). Values are n (%)

unless otherwise noted.

Low ABI, Normal ABI, p
n=46 n=170

Age at SLE diagnosis, yrs, mean (SD) 43 (17) 34 (14) 0.001
Age at study, yrs, mean (SD) 57 (15) 47 (14) <0.001
Disease duration, yrs, mean (SD) 14 (10) 12 (9) 0.245
Sex (female) 41/46 (89) 158/170 (93) 0.394
Age as a vascular risk factor 15/46 (32) 26/170 (15) 0.007
Abdominal obesity 20/46 (43) 53/170 (31) 0.173
Metabolic syndrome 5/46 (11) 16/170 (9) 0.988
DM 4/46 (8.7) 3/170 (1.8) 0.018
HTN 24/46 (52.2) 47/170 (27.5) 0.002
Hypercholesterolemia 23/46 (50) 51/170 (29.8) 0.018
Current smoking 15,746 (33) 50/170 (29) 0.18
Smoking ever 24/46 (52) 84/170 (49) 0.74
Any vascular risk factor (DM, HTN, 37/46 (80) 99/170 (58) 0.005

hypercholesterolemia, or current smoking)
Any vascular risk factor (DM, HTN, 41/46 (89.1) 120/170 (70.8) 0.011

hypercholesterolemia, or ever smoking)
No exercise 20/46 (43) 77/170 (45) 0.82
Alcohol 5/46 (11) 21/170 (12) 0.36
Family history of CV disease 6/46 (13) 19/170 (11.2) 093
BMI: mean (SD) 26.7 (5.3) 255(5.5) 0.2
Postmenopausal status* 27/41 (66) 75/161 (47) 0.03
Microalbuminuria** 7/40 (17) 32/156 (20) 0.67
Left ventricular hypertrophy 5/46 (11) 10/167 (6) 0.252
IHD/HF 4/46 (8.7) 2/170 (1.2) 0.006
PAD 2/46 (4.3) 1/170 (0.6) 0.052
Stroke 8/46 (17.4) 11/170 (6.4) 0.02
Chronic renal disease 4/46 (9) 18/170 (11) 0.707
Previous arterial thrombosis (stroke, 13/46 (28.3) 13/170 (7.6) <0.001

THD/HF, or PAD)
Uric acid, mg/dl: mean (SD) 447 (1.2) 4.49 (1.7) 0.94
D vitamin levels, ng/ml: mean (SD) 25.6 (11.7) 29.1 (27.3) 0414

* Data calculated on 200 women. ** Total sample: 196 patients. SLE: systemic lupus erythematosus; DM:
diabetes mellitus; HBP: high blood pressure; DLP: hypercholesterolemia; PAD: peripheral arterial disease;
IHD/HF: ischemic heart disease and/or heart failure; ABI: ankle-brachial index; HTN: hypertension; CV: cardio-

vascular; BMI: body mass index.

Table 4. Prevalence of low ABI in the different SCORE risk groups.

SCORE Low ABI (%)
0 17/140 (12)
1 11/31 (35)
2 7122 (35)

3 2/5 (40)

4 3/7 (43)

5 3/5 (60)

6 172 (50)

7 1/2 (50)

8 1/2 (50)

p =0.004. SCORE: Systematic Coronary Risk Evaluation; ABI: ankle- brach-
ial index.

dose of cyclophosphamide (1.15 vs 2.74 g, p = 0.03) were
significantly identified in patients with a low ABI compared
with those with a normal ABI (Table 5).

After the multivariate analysis, the only independent
variables in the final model were the age at the time of the
ABI (OR 1.04,95% CI 1.02-1.07, p < 0.001). There was a
tendency for the presence of any vascular risk factor (DM,
HTN, hypercholesterolemia, or current smoking; OR 2.3,
95% C10.99-5.1, p = 0.053; Table 6).

DISCUSSION

The prevalence of PAD in the general population is not well
known, with 25% of patients being symptomatic. PAD is
associated with a high frequency of vascular disease in other
territories, such as the coronary (with a 4-fold higher risk of
suffering a myocardial infarction) and cerebral arterial beds
(with a 2-fold to 3-fold increased risk of stroke)!'8. Further,
PAD is associated with a 3-fold increased mortality, mainly
due to a 6-fold increased risk of coronary death!®. Thus, the
diagnosis of PAD, even in asymptomatic patients, is
important to prevent future vascular events. The main risk
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Table 5. Relationship between low ABI and SLE var
otherwise indicated.

iables (univariate analysis). Values are n (%) unless

Low ABI, Normal ABI, p

n=46 n=170
Lupus nephritis 11/46 (24) 49/170 (29) 0.635
APS 5/46 (11) 16/170 (9) 0.767
Anti-DNA antibodies 21/46 (46) 85/170 (50) 0.721
Anti-Ro antibodies 13/46 (28) 56/170 (33) 0.67
Anti-La antibodies 3/46 (6) 15/170 (9) 0.616
Anti-RNP antibodies 4/46 (9) 25/170 (15) 0414
Anti-Sm antibodies 5/46 (11) 24/170 (14) 0.742
aPL 13/46 (28) 61/170 (36) 0.429
SLEDAI: mean (SD) 2 (3) 2(3) 0.062
SLEDALI categorical: 0.663
0 80 (77) 24 (23)
1-5 72 (79) 19 (21)
>6 18 (86) 3(14)
SDI: mean (SD) 1.26 (1.3) 1.09 (1.4) 0.453
Prednisone therapy ever 42/46 (91) 149/170 (88) 0.49
Total dose of prednisone, g, mean (SD) 16 (18.6) 23.8 (63.4) 0.678
Maximum dose of prednisone, g, mean (SD) 28.7 (26.2) 26.7 (26.3) 0.644
Hydroxychloroquine ever 40/46 (87) 153/170 (90) 0.553
Total dose of hydroxychloroquine, g, mean (SD) 432.3 (476.8) 409.7 (518.3) 0.79
Cyclophosphamide cumulative dose, g, mean (SD) 1.15(3.3) 2.74 (6.9) 0.03
Aspirin, mos, mean (SD) 59 (66) 41 (66) 0.104
Statins, mos, mean (SD) 33 (53) 17 (40) 0.069
Anticoagulation, mos, mean (SD) 12 (37) 11 (41) 0.816
Fibrinogen, mg/dl, mean (SD) 425 (94.3) 378 (90.2) 0.002

SLE: systemic lupus erythematosus; APS: antiphospholipid syndrome; aPL: antiphospholipid antibodies;
SLEDALI: Systemic Lupus Erythematosus Disease Activity Index; ABI: ankle-brachial index; SDI: Systemic

Lupus International Collaborating Clinics damage index.

Table 6. Variables associated with a low ABI (multivariate analysis).

OR 95% C1 p
Age at study, yrs 1.04 1.02-1.07 < 0.001
Any vascular risk factor (DM,
HTN, hypercholesterolemia,
or current smoking) 23 0.99-5.1 0.053

ABI: ankle-brachial index; DM: diabetes mellitus; HTN: hypertension.

factors for PAD in the general population are smoking, DM,
and arterial HTN. ABI testing is recommended in patients
with intermittent claudication, in asymptomatic individuals
older than 70 or older than 50 with vascular risk factors, and
in patients with a Framingham risk score up to 10%, with
absence of pedial pulses and/or presence of femoral bruits2C.

We found a high prevalence of mostly asymptomatic
PAD in patients with SLE (21%). This prevalence is 10-fold
higher than expected according to a recent Spanish
population-based cross-sectional survey of 6262 individ-
uals, which showed a 2.1% frequency of an ABI < 0.9 in the
subgroup of women 45 to 54 years of age?!. On the other
hand, the frequency of symptomatic PAD in our cohort
(1.3%) was similar to that found in the Toronto Lupus
cohort (2%)22.

Few have studied the prevalence of subclinical PAD in
patients with SLE. One study from London of 91 patients
with SLE younger than 55 years was designed to detect
early signs of atheroma by using ABI, whose abnormal
cutoff value was set at 1. The authors identified 37% of
patients with PAD. Age was the only variable associated
with a low ABI?. The lower prevalence of abnormal ABI
found in our study could be explained in part by the lower
cutoff we used, 0.9 instead of 1, according to current
guidelines®.

In a case-control study of 32 Chinese women with SLE
who had no previous CV disease or DM, designed to study
the correlation between arterial stiffness and disease
activity, the authors did not report any cases with an
abnormal ABI?*. Another study of Chinese patients from
Taiwan found a 4% frequency of abnormal ABI. That study
was focused on the relation between homocysteine and
brachial-ankle pulse wave velocity and no specific associa-
tions with ABI were sought?®. The same group studied
arterial stiffness by pulse wave velocity in 83 patients with
SLE. An ABI was performed on the whole cohort, with 24%
of them being abnormal; however, variables potentially
related with a low ABI were not analyzed?®.

Like the London study, we found an association between
the presence of PAD and age, both at the time of the study
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and at SLE diagnosis?®. The presence of menopause was
also associated with a low ABI in the univariate analysis.
The association between arterial events and the age at SLE
diagnosis has been consistently described?*27-28:29  An
association between CV events and menopause has been
found as well2.

Our study also revealed a strong association between
PAD and traditional CV risk factors (DM, HTN, hypercho-
lesterolemia, smoking, and SCORE scale), which persisted
as a tendency in the multivariate analysis. A relation with the
presence of previous CV events (IHD/HF, stroke, and
previous arterial thrombosis) was also seen. Other authors
have found associations with some, but not all, vascular risk
factors. Petri, et al found a relation with serum cholesterol
levels and HTN, but not with smoking or DM*. Manzi, et al
described an incidence of myocardial events in women with
SLE higher than expected in a population of women of
similar age, according to the Framingham Study Cohort?.
An association with hypercholesterolemia was seen, but not
with other classic vascular risk factors2. Urowitz, ef al found
a relation between CV events (myocardial infarction,
angina, TIA, stroke, PAD, and sudden death) and hypercho-
lesterolemia, smoking, and HTN, but not with DM?30.

Other groups found associations of CV events with
longer duration of SLE2#, positivity for aPL?’, Raynaud
phenomenon, renal disease, neuropsychiatric disease, and
vasculitis3?. In contrast, we found no associations with most
SLE-related factors, such as the autoantibody profile,
disease activity, chronic organ damage, or treatment with
prednisone or antimalarials. In the univariate analysis,
higher fibrinogen levels and lower cumulative doses of
cyclophosphamide were found in the low ABI group.
Despite the loss of statistical significance of both variables
in the multivariate analysis, the effect of chronic inflam-
mation in the vascular endothelium is suggested.
Accordingly, those therapies suppressing inflammation
could have a beneficial effect.

However, studies analyzing the effects of immunosup-
pressive and antimalarial therapy on vascular disease have
obtained heterogeneous results. Urowitz, et al?Y found an
association between CV events and steroid use as a
dichotomic “ever/never” variable, but not with the cumu-
lative dose or the duration of treatment. Surprisingly,
antimalarials and immunosuppressive drugs were used more
frequently in the group of patients with CV events. Manzi,
et al? and Petri, et al* found an association of CV disease
with longer duration of corticosteroid use. Roman, et al’!
identified several variables associated with the presence of
plaque: age, disease duration, and damage increased the
risk, while positivity for anti-Sm and therapy with hydroxy-
chloroquine and cyclophosphamide had a protective effect.
A higher proportion of patients taking prednisone and a
higher 5-year mean daily dose of prednisone were seen
among patients without plaque. In a Brazilian study?32,

hydroxychloroquine was not protective, while cyclophos-
phamide, methylprednisolone pulses, and the daily dose of
prednisone were associated with a lower frequency of
plaque. Interestingly, the duration of prednisone therapy was
directly related to the presence of plaque, suggesting a
somewhat dual effect of glucocorticoids. Such effect was
also found in a study of pediatric patients with SLE in whom
a beneficial effect of prednisone doses of 0.15-0.40 mg/kg/d
on the carotid intima-media thickness was found; however,
lower and higher doses were both associated with a higher
intima-media thickness33. A direct effect of the cumulative
dose of prednisone, both unadjusted and adjusted for
Framingham risk factors, on the presence of carotid plaque
was reported by Doria, et al** and similar results were
obtained by Romero-Diaz, et al in Mexico’>.

These heterogeneous results may actually reflect the
complex relation between disease activity, drug-associated
side effects, and vascular disease. It is possible that a certain
degree of immunosuppressive therapy protects from
endothelial damage by controlling inflammation, but the
proatherosclerotic effects of immunosuppressive drugs,
particularly glucocorticoids, may prevail beyond a certain
threshold. In addition, it is almost impossible to separate the
strong association between SLE severity and more intensive
immunosuppressive therapy. Lastly, a number of different
endpoints have been used, from crude clinical vascular
events to a wide range of noninvasive tests such as carotid
ultrasound, CT scan, or arterial stiffness calculations, which
can have different clinical implications. Thus, many
questions about the effect of SLE therapy on vascular
disease are still unresolved.

On the other hand, the effect of traditional CV risk
factors on vascular disease in patients with SLE is clear. We
found a prevalence of PAD in patients with SLE 10-fold
higher than expected?!. Up to 50% of our cohort was
overweight, compared with 39% of the Spanish general
population’®. Thirty-four percent had hypercholesterolemia,
compared to 50.5% of individuals in the Spanish general
population’”. The prevalence of HTN in the Spanish general
population is 35%, similar to the 33% frequency seen in our
patients®. However, the age range in epidemiological
studies is 18 to 80 years, while the mean age of our cohort
was 36 years. This suggests that hypercholesterolemia,
HTN, and other vascular risk factors appear earlier in
patients with SLE, with the expected clinical effect on the
development of vascular disease.

This study has several limitations. First, this is a
cross-sectional study, with a wide heterogeneity in variables
such as the age, SLE duration, and degree of organ damage.
The lack of statistical significance of some SLE-related
variables identified in other studies may be partially
explained by the confounding effects of this heterogeneity.
Eighty-nine percent of our cohort was taking antimalarials,
which makes it very difficult to analyze the actual effect of
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these drugs, given the lack of a sizable comparison group
not taking the therapy. However, the duration of therapy was
neither directly nor inversely associated with PAD,
remarking that the relation of antimalarials and athero-
sclerosis is far from clear’®. The complex relationship
between glucocorticoids and arterial disease has already
been discussed. In our study, we only considered the
cumulative and maximum dose of prednisone received.
Given the variation in the time of followup of the individual
patients, these glucocorticoid-related variables may not be
optimal to analyze the influence of prednisone on PAD.
Finally, the lack of a control group without SLE precluded
the complete analysis of most SLE-related variables.
Likewise, the prevalence of PAD in the general population,
as measured by low ABI, was obtained from other studies in
the Spanish population, and not directly calculated in a
control group of our area. Regarding the effects of SLE
activity on ABI, our study is limited by the low number of
patients with a SLEDAI = 6 at the time of the study. Also,
previous SLEDAI scores were not analyzed. Therefore, we
cannot exclude an effect of persistent severe SLE activity on
the development of PAD.

On the other hand, this is the first study analyzing the
incidence of PAD in patients with SLE using a validated
diagnostic technique and a working definition in accordance
with current international guidelines. In our descriptive
study, we found a high prevalence of PAD in patients with
SLE, which was asymptomatic in the vast majority of cases.
The clinical implications of our data will be further clarified
by future studies and by the longitudinal followup of our
cohort.
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Metabolic syndrome in patients with systemic lupus erythematosus: Causes and consequences
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Esta bien establecido que los pacientes con lupus eritematoso
sistémico (LES) presentan un mayor riesgo de sufrir episodios
vasculares tales como enfermedad coronaria, ictus y enfermedad
arterial periférica, con su consiguiente significado pronéstico'~. El
desarrollo de aterosclerosis subclinica es mayor y mas precoz en
pacientes con LES en comparacion con la poblacion general. Si
bien los factores de riesgo tradicionales, como la hipertension
arterial (HTA), la diabetes mellitus (DM), la dislipidemia y el
tabaquismo, son mas prevalentes en estos pacientes, ello no
explica completamente esta mayor prevalencia de vasculopatia
aterosclerética’.

El sindrome metabdlico (SM) agrupa varios factores de riesgo
vascular que se traducen en obesidad central y resistencia a la
insulina, lo que condiciona un mayor riesgo de desarrollo de DM tipo
2 y enfermedad cardiovascular’. No obstante, existen diferentes
definiciones de SM, cada una con distintos criterios: la de la
Organizacién Mundial de la Salud, la de la Federacion Internacional
de Diabetes o la del Panel de Expertos en Deteccion, Evaluacién y
Tratamiento de niveles elevados de colesterol en sangre en adultos,
del Adult Treatment Panel Il (ATP IlI)°. Dentro de los criterios
incluidos, algunos son factores muy extendidos en la practica clinica
habitualy, porlo tanto, faciles de evaluar. En cambio, en alguna de las
definiciones se incluye la medicién de la resistencia a la insulina
(HOMA), lo que dificulta su aplicabilidad. La presencia de obesidad
abdominal es obligatoria en algunas definiciones de SM, mientras
que en otras es solo un criterio de igual peso que otros factores de
riesgo vascular, lo que afiade dificultades a la hora de identificar a
estos pacientes.

A pesar de todo ello, la existencia de SM (independientemente
de la definicion que se elija) se ha asociado con un mayor riesgo de
enfermedad cardiovascular, aunque esta asociaciéon no es tan clara
como con los factores de riesgo clasicos. Se sabe que el SM es una
herramienta clinica atil en la poblacion para identificar a los
pacientes que precisan una mayor intervencion cara a prevenir la
aparicion de episodios vasculares. Parece claro que es un predictor
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del riesgo relativo de desarrollo a largo plazo de enfermedad
cardiovascular y diabetes, pero no predice el riesgo absoluto o
global a corto plazo. Por este motivo, diferentes sociedades
cientificas (Asociacion Americana de Diabetes, Asociacion Europea
para el Estudio de la Diabetes) recomiendan que se calcule el riesgo
vascular con calculadoras de riesgo global (SCORE, ecuacion de
Framingham o el algoritmo de PROCRAM), y posteriormente se
investigue la presencia de SM, para obtener el «riesgo cardiome-
tabolico»®. Este factor de correccién puede ser determinante en
personas jovenes, en las que estas calculadoras infravaloran el
riesgo, como ocurre en los pacientes con LES>.

La prevalencia de SM en la poblacion general en nuestro pais se
estima en torno al 15%. En pacientes con LES, Sabio et al. encontraron
una prevalencia del 20%, llegando a ser 4 veces mayor en aquellos
con LES menores de 40 afios’. En otros estudios de casos y controles
realizados en individuos con LES, en los que se han usado diferentes
definiciones de SM, también se ha encontrado una mayor
prevalencia de este sindrome que en la poblacién general®®.

Entre los pacientes con LES y SM, el factor de riesgo mas
frecuente es la HTA®. Por el contrario, la presencia de perimetro
abdominal aumentado es menor que en los controles sanos’®. Este
dato puede hacer que se infravalore la prevalencia de SM en los
pacientes con lupus, ya que si se eligen definiciones de SM donde la
presencia de perimetro abdominal aumentado es necesaria para el
diagnostico, podemos no detectar a un buen niimero de pacientes.
La edad se ha identificado también como un factor de riesgo para
presentar SM en los pacientes con LES®°,

Ademas de los factores clasicos, diversos estudios concluyen
que la actividad inflamatoria de la enfermedad favorece el
desarrollo de SM. Asi, los pacientes con mayores puntuaciones
en las escalas SLAM-R'' o SLEDAI-2K'®, los que presentaban
mayores niveles de proteina C reactiva (PCR) o velocidad de
sedimentacién, o niveles mas bajos de C37-*!!, o aquellos con
nefritis Itipica'®, presentan una mayor prevalencia de SM. El dafio
acumulado en los pacientes con LES también se ha asociado con
una mayor probabilidad de desarrollar SM”1%12,

En la cohorte internacional SLICC de pacientes con diagndstico
reciente de LES se ha encontrado que determinadas razas o etnias
presentan mayor prevalencia de SM, como los coreanos (OR 6,33;
IC 95% 3,68-10,86) o los hispanos (OR 6,2; IC 95% 3,78-10,12)"%. En
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una publicacién posterior, después de 2 afios de seguimiento,
el proceder de ancestros africanos (OR 3,35; IC 95% 1,59-7,01) o
ser hispano (OR 2,25; IC 95% 1,28-3,96) se asociaba con un
mayor riesgo de SM'°. En ese mismo trabajo se encontré que la
presencia previa de SM es de por si un factor de riesgo para tener
SM, siendo el factor que mas riesgo aportaba en el analisis
multivariante (OR 14,9; IC 95% 10,7-20,8).

Uno de los elementos que se cree que mas influyen en el
desarrollo de SM son los farmacos utilizados en el LES, sobre todo
los glucocorticoides. Negrén et al.'’, en una cohorte de Puerto Rico,
encontraron que haber recibido dosis de prednisona superiores a
10 mg/dia se asociaba con SM. Parker et al., en la cohorte SLICC,
encontraron asociacion entre la prevalencia de SM y el uso de
glucocorticoides en general®, o el uso de dosis medias diarias
elevadas'®. Sin embargo, otros trabajos no han encontrado
asociacion entre los glucocorticoides y el desarrollo de SM”%1912,

Es ampliamente conocido que las medidas higiénico-saluda-
bles, como la realizacion de ejercicio aerobico regular, previenen
el desarrollo de SM, tanto en la poblaciéon general como en
los pacientes con LES''. Asimismo, se ha encontrado en diversos
trabajos que el uso de antipalidicos en los pacientes con LES
tiene un efecto protector frente al desarrollo de SM”10-12-14
lo cual, unido a sus efectos protectores frente a las trombosis'®,
anade argumentos para el uso generalizado de hidroxicloroquina
en estos pacientes.

El LES se ha asociado de manera consistente con aterosclerosis
precoz'. En 2 trabajos se ha encontrado relacién entre la rigidez
arterial (medida mediante la velocidad de la onda de pulso), que es
la primera manifestacion de la aterosclerosis, y el SM. En el trabajo
de Sabio et al.'® la rigidez arterial se relacionaba con la edad, el sexo
masculino, el tiempo de evolucion del LES, los niveles de PCR y la
presencia de SM (OR 2,93; IC 95% 1,05-8,93). En el segundo estudio,
Valero-Gonzalez et al.!” encontraron que el SM aumenta la rigidez
arterial (OR 6,6; IC 95% 1,2-38), independientemente de la edad del
paciente y los valores de presion arterial. Ademas, el SDI también se
asociaba de forma independiente con una mayor rigidez arterial.

En el articulo publicado en este niimero de MepiciNa CLiNicA por
Garcia-Villegas et al.'® se estudia el valor prondstico del SM sobre
el desarrollo de trombosis en una cohorte de 238 mujeres
premenopausicas con LES. La edad media era de 31 afios, con
una duracion media de la enfermedad de 6,8 afios, un MEX-SLEDAI
de 2,3 y un SDI de 0,5. Respecto a los tratamientos recibidos, el
76,9% recibia cloroquina y el 93,3% glucocorticoides (a cualquier
dosis). Se hizo un seguimiento de la cohorte desde 2001 a 2008,
con una prevalencia de SM al inicio del 21,8%, similar a la
encontrada en un estudio de poblacion general de México
(21,4%)'°, pais en el que se llevd a cabo el estudio. Sin embargo,
cabe destacar que en este trabajo se utilizan los criterios de ATP III
con una modificacion, el indice HOMA y/o la glucosa en ayunas,
mientras que en el estudio de Aguilar-Salinas et al.!° se incluyeron
ambos sexos y, para el diagnostico de SM, se utilizd el indice de
masa corporal en vez del perimetro abdominal. Por tanto, ambas
prevalencias podrian no ser del todo comparables.

El criterio diagndstico de SM mas frecuente fue el nivel de
colesterol HDL < 50 mg/dl (55%), seguido de la glucemia en
ayunas > 110 mg/dl y/o HOMA > 2,5 (31,5%) y del perimetro
abdominal > 88 cm (27,7%). Entre los factores de riesgo identifi-
cados, las pacientes con SM habian recibido con mas frecuencia
dosis altas de prednisona (> 30 mg/dia) a lo largo de la enfermedad
(75 frente a 50,5%, p < 0,005). Por otro lado, no se encontraron
asociaciones entre el SM y la actividad o el dafio créonico, un hecho
quizas explicado por las bajas puntuaciones de MEX-SLEDAI y SDI
entre las participantes.

Uno de los objetivos de los investigadores fue establecer si el SM
se asocia con un aumento de la enfermedad cardiovascular. En este
trabajo se confirmo en el analisis multivariante que el SM aumenta

el riesgo de padecer enfermedad trombética (HR 3,8, IC 95% 1,3-
10,6), tanto a nivel arterial (infarto agudo de miocardio, ictus,
trombosis de la arteria central de la retina, trombosis renal), como
venoso (trombosis venosa profunda y tromboembolismo pulmo-
nar [TEP]). Los episodios trombdticos mas frecuentes fueron los
ictus (9 casos), seguidos de TEP (5 casos). Asimismo, se observo una
asociacion entre el dafio acumulado, medido mediante SDI, y el
aumento de riesgo de sufrir trombosis (HR 1,4; IC 95% 1,1-2,1). Es
cierto que este trabajo incluy6 en la definicion de enfermedad
cardiovascular, de forma un tanto inusual, tanto trombosis
arteriales como venosas. Sin embargo, hay que considerar que,
al fin y al cabo, cualquier episodio trombético implica un
incremento de la morbimortalidad. La incidencia acumulada de
trombosis en la cohorte fue del 9,2%, lo que representa un riesgo
200 veces superior al esperado en mujeres de 15 a 49 afos.

Tomando como base los resultados de este estudio y de otros
previos, se puede afirmar que el desarrollo de SM en pacientes con
LES es multifactorial, con una serie de variables claramente
identificadas: actividad inflamatoria, dafio acumulado, edad,
determinadas etnias y el tratamiento recibido, fundamentalmente
los antipaliidicos (con un efecto protector)y la prednisona®. En este
altimo caso, parece claro que sus efectos adversos dependen de la
dosis y el tiempo de uso, si bien es dificil establecer de forma
concreta los limites de seguridad. Sin embargo, estudios recientes
apuntan a que dosis iniciales por debajo de 30 mg/dia, con
descenso rapido hasta 5 mg/dia, acomparfiadas de bolos intrave-
nosos de metilprednisolona, inmunosupresores e hidroxicloro-
quina, son efectivas en el control de la enfermedad lGipica grave con
minimos efectos adversos (obesidad, diabetes, dislipidemia,
fracturas osteopordticas, osteonecrosis y cataratas)>’.

En definitiva, se debe realizar una biisqueda activa de SM en los
individuos con LES, ya que puede explicar parte del exceso de riesgo
vascular que presentan estos pacientes, utilizando definiciones que
permitan su deteccion precoz y eficaz. Una vez identificado,
debemos realizar un control estricto de los factores de riesgo
tradicionales y promover de forma vehemente la realizacion de dieta
cardiosaludable y ejercicio aerobico regular, ya que ello constituye
la forma mas eficaz para su control. Asimismo, se debe conseguir una
remision rapida y duradera de la actividad inflamatoria de
la enfermedad, evitando las dosis altas de glucocorticoides orales,
y administrar hidroxicloroquina como tratamiento de base en todos
los pacientes en los que no haya contraindicaciones'®.
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Predictors of peripheral arterial disease
in SLE change with patient’s age
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Guillermo Ruiz-lrastorza

ABSTRACT

Objective: To analyse the differential influence of risk
factors of peripheral artery disease (PAD) according to
age in patients with SLE.

Methods: 216 patients from the Lupus-Cruces cohort
were divided in three age groups: <34 years, 35—

49 years and >50 years. A low ankle—brachial index
defined PAD. Significant variables were identified by
univariant and multivariant analysis in each age group.
Results: Different factors were identified in different
age groups: antiphospholipid antibodies/
antiphospholipid syndrome and glucocorticoids in
patients <34 years; in patients 35-49 years old,
hypertension was the only statistically significant
predictor, although a trend was observed for fibrinogen
levels; a trend was observed for hypercholesterolaemia
in those >50 years.

Conclusions: Age may modulate the influence of risk
factors for PAD in patients with SLE.

INTRODUCTION

Cardiovascular disease (CVD) is the main
cause of late mortality in patients with SLE.!
The incidence of CVD has progressively
increased within the last decades.” CVD can
present as coronary artery disease (CAD),
cerebrovascular disease and peripheral artery
disease (PAD), the first two ones being best
studied.> The underlying atherosclerotic
process can be accelerated by different
mechanisms, including inflammation, SLE
treatments and traditional cardiovascular risk
factors.”

Age is the most important unchangeable
cardiovascular risk factor, both in the general
population and in patients with lupus.* °
Indeed, in a previous study in our SLE
cohort, age was the only independent pre-
dictor of PAD.® In a nationwide population-
based cohort study in Taiwan, younger
(<34 years) patients with SLE were at a
higher risk of symptomatic PAD.” In a
Swedish population-based study, an increased
risk of myocardial infarction and stroke was
demonstrated among female patients with
SLE compared with the general population.

Of note, this extra risk was highest among
women aged 40-49 years.®

Thus, it is possible that the influence
of risk factors, either cardiovascular or
SLE-related, varies depending on the age
of patients. To test this hypothesis, we aimed
to study the influence of risk factors for PAD
in different age groups of patients with SLE.

MATERIALS AND METHODS

Study objectives

The objective of this cross-sectional study was
to analyse the differential influence, accord-
ing to age, of several variables in the pres-
ence of PAD, defined as a low ankle-brachial
index (ABI). Patients were divided in three
groups according to age at the time of the
ABI, as proposed by Chuang et al:’ <34 years
(group 1), 35-49years (group 2) and
>50 years (group 3).

Study population

Data from the 216 patients who participated in
our previous study’ were further analysed.
Detailed characteristics of this population and
the variables studied are available.® The local
institutional review board of the Hospital
Universitario Cruces approved the study proto-
col (CEIC E09/07) in compliance with the
Helsinki Declaration. All patients signed an
informed consent at the time of enrolment.

Statistical analysis and variables

In order to identify associations with PAD,
the following independent variables were
tested in each age group against the depend-
ent variable, ‘ABI lower than 0.9’, using XQ
with Yate’s correction or Student’s t-test, as
appropriate: age at SLE diagnosis, disease
duration, gender, abdominal obesity (>102
and >88 in men and women, respectively),
metabolic syndrome according to Adult
Treatment Panel I11 deﬁnition,9 diabetes mel-
litus (DM), arterial hypertension (HTN), dys-
lipidaemia, smoking (current or past), any
vascular risk factor (DM or HTN or

BM)
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dyslipidaemia or current/past smoking), exercise,
alcohol consumption, family history of premature CVD,
body mass index, menopause, previous subclinical organ
damage (left ventricular hypertrophy and microalbumi-
nuria), previous CVD (ischaemic heart disease and/or
heart failure (IHD/HF), stroke, PAD), chronic renal
failure, previous arterial thrombosis (stroke or IHD or
PAD), uric acid, vitamin D levels, previous lupus neph-
ritis or antiphospholipid syndrome (APS), anti-DNA,
anti-Ro, anti-La, anti-UIRNP, anti-Sm, and antiphospho-
lipid antibodies (aPL) that include lupus anticoagulant
and/or anticardiolipin antibodies at medium-high levels
on at least two different determinations 12 weeks apart,
Systemic Lupus Erythematosus Disease Activity Index
(SLEDAI) at the time of diagnosis, SLEDAI at the time
of ABI, SLICC/ACR Damage Index (SDI) at the time of
ABI, prednisone (cumulative dose, maximum dose ever
received, average daily dose <7.5 or >7.5), hydroxichlor-
oquine (yes/no and cumulative dose), cyclophospha-
mide (cumulative dose), mycophenolate (cumulative
dose), azathioprine (cumulative dose), low-dose aspirin
(number of months on treatment), anticoagulants
(number of months on treatment), statins (number of
months on treatment) and fibrinogen levels at the time
of the ABIL

Those variables with a value of p <0.1 in the univariate
analysis were subsequently included in a backward step-
wise logistic regression model to identify independent
associations with PAD for each age subgroup.

All statistical analyses were done using the
software SPSS V.20.0 statistical package for MAC OS X
(SPSS).

RESULTS

Demographic and SLE-related variables

Two hundred patients (92%) were women. Two
hundred and nine patients (96%) were Caucasians of
European origin, with the remaining consisting of three
Afro-Caribbeans, two Hispanics and two Arabs. The
mean (SD) age at SLE diagnosis was 36 years (15). The
mean (SD) age at the time of the ABI study was 49 (15)
years, with a mean (SD) follow-up after SLE diagnosis of
12 (9) years.

A total of 37 patients were included in group 1, 84
patients in group 2 and 95 patients in group 3. The dis-
tribution of traditional cardiovascular risk factors and
SLE-related factors in the three age groups is detailed in
table 1.

Frequency and associations of low ABI
The prevalence of PAD increased with age: 3/37 (8.1%)
in group 1, 12/84 (14.2%) in group 2 and 31/95
(32.6%) in group 3. The variables associated with PAD
in each age group are shown in table 2: APS, aPL and
cumulative prednisone dose in group 1; DM, hyperten-
sion, average daily dose of prednisone <7.5 mg/day,
abdominal obesity and fibrinogen levels in group 2; and
vitamin D levels, hypercholesterolaemia, any vascular
risk factor (DM or hypertension or hypercholesterol-
aemia or current/past smoking), ischaemic heart
disease, aPL, previous arterial thrombosis, cumulative
mycophenolote mofetil dose and average daily dose of
prednisone <7.5 in group 3.

The final independent predictors of low ABI are
shown in table 3. In group 1, the logistic regression

Table 1 Traditional and SLE-related cardiovascular risk factors in different age groups

Group 1 (<34 years) Group 2 (35-49 years) Group 3 (=50 years)
HTN, n/N (%) 4/37 (10.8) 20/84 (23.8) 47/95 (49.4)
DM, n/N (%) 0/37 (0) 3/84 (3.5) 4/95 (4.2)
DLP, n/N (%) 3/37 (8.1) 20/84 (23.8) 51/95 (53.6)
Current smoker, n/N (%) 15/37 (40.5) 28/84 (33.3) 22/95 (23.1)

Smoker (ever), n/N (%) 18/37 (48.6)

Family history, n/N (%) 2/37 (5.4)
Abdominal obesity, n/N (%) 10/37 (27)
BMI, n/N (%) overweight—obesity 13/37 (35.1)
Sedentary lifestyle, n/N (%) 20/37 (54)
Any vascular risk factor, n/N (%) 22/37 (59.4)
MS, n/N (%) 3/37 (8.1)
APS, n/N (%) 2/37 (5.4)

aPL, n/N (%)
Lupus nephritis, n/N (%)

14/37 (29.7)
12/37 (32.4)

SLEDAI at dx, mean (SD) 9.83 (7.8)
SLEDAI at ABI, mean (SD) 3.08 (3.7)
SDI at ABI, mean (SD) 0.4 (0.8)
Age at SLE dx, years, mean (SD) 21.4 (6.1)
Disease duration, years, mean (SD) 6.2 (5.3)

49/84 (58.3)
10/84 (11.9)

41/95 (43.1)
13/95 (13.6)

25/84 (29.7) 38/95 (40)
44/84 (52.3) 52/95 (54.7)
35/84 (41.6) 42/95 (44.2)
59/84 (70.2) 80/95 (84.2)
6/84 (7.1) 12/95 (12.6)
10/84 (11.9) 9/95 (9.4)

27/84 (32.1)
30/84 (35.7)

33/95 (34.7)
18/95 (18.9)

8.15 (5.3) 6.1 (3.9)
2.05 (2.9) 1.5 (2.2)
0.98 (1.2) 1.5 (1.5)
30.2 (9.2) 47.4 (15.6)
11.7 (8.5) 15 (10.5)

Any vascular risk factor: DLP, hypercholesterolaemia; HTN, DM, dyslipidaemia or smoking exposed. ABI, ankle-brachial index;
aPL, antiphospholipid antibodies (anticardiolipin and/or lupus anticoagulant); APS, antiphospholipid syndrome; BMI, body mass index;
DM, diabetes mellitus; dx, diagnosis; HTN, arterial hypertension; MS, metabolic syndrome according to ATPIII.
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Table 2 Univariate analysis showing variables with p<0.1

Low ABI Normal ABI p Value
Group 1 (<34 years) N=3 N=34
APS, n/N (%) 2/3 (66) 0/34 (0) 0.005
aPL, n/N (%) 3/3 (100) 11/34 (32.3) 0.047
Cumulative prednisone, g, mean (SD) 21.25 (1.89) 7.70 (1.08) 0.058
Group 2 (35-49 years) N=12 N=72
DM, n/N (%) 2/12 (16.6) 1/72 (1.3) 0.052
HTN, n/N (%) 6/12 (50) 14/72 (19.4) 0.021
Average prednisone <7.5 mg/day, n/N (%) 11/11 (100) 50/68 (73.5) 0.046
Abdominal obesity, cm, mean (SD) 90.46 (14.9) 82.50 (12.2) 0.047
Fibrinogen levels, mg/dL, mean (SD) 454 (100) 388 (83.2) 0.021
Group 3 (>50 years) N=31 N=64
Vitamin D levels, ng/mL, mean (SD) 22.2 (8.7) 35.9 (41.4) 0.018
Hypercholesterolaemia, n/N (%) 21/31 (67.7) 30/64 (46.8) 0.056
Any vascular risk factor (ever smoking), n/N (%) 30/31 (96.7) 50/64 (78.1) 0.015
Any vascular risk factor (current smoking), n/N (%) 28/31 (90.3) 44/64 (68.7) 0.023
Ischaemic heart disease, n/N (%) 4/31 (12.9) 2/64 (3.1) 0.086
aCL, n/N (%) 4/31 (12.9) 24/64 (37.5) 0.011
aPL, n/N (%) 6/31 (19.3) 27/64 (42.1) 0.028
Arterial thrombosis, n/N (%) 11/31 (35.4) 11/64 (17.1) 0.047
Cumulative MMF, g, mean (SD) 0 (0) 111 (442.8) 0.049
Average prednisone <7.5 mg/day, n/N (%) 28/30 (93.3) 48/63 (76.1) 0.038

ABI, ankle-brachial index; aCL, anticardiolipin antibodies; aPL, antiphospholipid antibodies (anticardiolipin and/or lupus anticoagulant); APS,
antiphospholipid syndrome; DM, diabetes mellitus; HTN, arterial hypertension; MMF, mycophenolote mofetil.

Table 3 Variables associated with a low ABI in different
age groups (multivariate analysis)

Variables OR

Group 1

N/A
Group 2

Hypertension 461 1.15t018.44 0.031
Group 3

Hypercholesterolaemia 2.49 0.97 to 6.4 0.057

ABI, ankle—brachial index; N/A, not applicable.

95% ClI p Value

model could not be built due to the absolute absence of
any patients with APS in the subgroup with normal ABI
and the 100% frequency of aPL positivity among those
with abnormal ABI; thus, the results of the univariate
analysis could not be adjusted. In group 2, hypertension
was the only statistically significant predictor, although a
trend was observed for fibrinogen levels. In group 3, a
trend was observed for hypercholesterolaemia.

DISCUSSION

Age is among the most important cardiovascular risk
factors; indeed, many of the cardiovascular risk estimation
models are actually based on age.4 5 In a cohort of more
than 3.6 million individuals undergoing selfreferred
screening for CVD (ABI, carotid duplex ultrasound and
abdominal ultrasound), the prevalence of any vascular
disease increased progressively after 40 years of age: from
2% in those aged 40-50 years to 13% among those aged

71-80 years. After adjusting for traditional risk factors,
each additional decade of life doubled the risk for vascular
disease (OR 2.14 for PAD)."’

Moreover, the differential influence of cardiovascular
risk factors changes throughout life. In the general popu-
lation, the Framingham study found that the relative
effect of systolic, diastolic and pulse pressure changed
with age. In patients younger than 50 years, diastolic
blood pressure was the strongest predictor of coronary
heart disease (CHD) risk; in those aged 50-59 years old,
all three variables contributed equally to CHD risk;
among those older than 60 years, pulse pressure was the
strongest predictor.1 !

Our results suggest that age may modulate the effect
of risk factors for CVD also in patients with SLE. aPL/
APS and higher glucocorticoid load seem to increase
the risk of PAD in younger patients, although a multivar-
iant analysis could not be performed. In group 2, an
average daily dose of prednisone <7.5 mg was associated
with PAD in the univariate but not in the multivariate
analysis. Moreover, since more than 75% of patients in
this age group were taking low-dose prednisone, this
result is likely to be misleading. As age increased, more
traditional risk factors such as hypertension and hyper-
cholesterolaemia played a significant role. We identified
factors associated with PAD (and, probably, by extension
with CVD) hidden by the large influence of age. This
could be particularly important among younger patients,
in whom the prevalence of arterial disease was low,
however very much unrelated to classical cardiovascular
risk factors.
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This study has a number of limitations, which have
been already acknowledged.6 This is a cross-sectional
study, with different disease duration among patients.
This makes it difficult to fully address the effects of
some time-varying variables such as glucocorticoid
exposure, lupus activity and cardiovascular risk factors.
In addition, almost 90% of our cohort was on hydroxy-
chloroquine, which precludes analysis of the actual
effect of this drug. On the other hand, the sizeable
number of patients has allowed a differential analysis
per different age groups using a large variety of demo-
graphic, cardiovascular, lupusrelated and therapeutic
variables. This is, to our knowledge, the first study of this
kind.

Based on our results, a number of practical considera-
tions can be made. First, it is important to regularly
check patients with lupus for the presence of aPL, espe-
cially in the early phases of the disease, given the pos-
sible association with PAD in young patients with SLE.
We have previously shown that aPL increase the risk of
damage in SLE,'? particularly by the occurrence of
thrombotic events.'” Since the addition of low-dose
aspirin seems to be protective in aPL-positive patients
with SLE according to a recent systematic review,'* the
detection of persistently positive aPL should call for
early antiplatelet therapy. Second, the doses of prednis-
one should be reduced as much as possible, especially
in young patients, given the possible association with
PAD in this group and, in general, with damage in
patients with SLE." Third, especial attention should be
paid to controlling traditional cardiovascular risk factors,
especially in older patients.
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Abstract
Objective
To determine the potential predictive value in patients with systemic lupus erythematous of the ankle-brachial index (ABI)
for the occurrence of arterial vascular events.

Methods
216 lupus patients from a prospective clinical cohort were evaluated using the ABI at the start of the study and then
followed up for 5 years. Abnormal ABI was defined as an index <0.9 or >1.4. Several potential vascular risk factors
were also evaluated. Arterial vascular events (AVE): coronary events, cerebrovascular events, peripheral arterial disease
and death related to vascular disease. Survival analysis was performed using a competitive risk regression approach,
considering non-vascular death as a competitive event.

Results
18 arterial events and 14 deaths were identified. In the competitive risk regression analysis, independent predictors of
higher risk were identified: family history of early AVE [subdistribution hazard ratio (SHR) 5.44, 95% confidence interval
(CI) 1.69-17.50, p=0.004)], cumulative prednisone (grams) (SHR 1.01, 95% CI 1.01-1.03, p=0.007) and a personal
history of arterial thrombosis (SHR 5.44, 95% CI 1.45-14.59, p=0.004). Female gender was a protective factor (SHR 0.22,
95% CI10.07-0.77, p=0.017). A statistical trend was detected with abnormal ABI (SHR 2.65, 95% CI 0.86-8.14, p=0.089).

Conclusion
Male gender, exposure to high cumulative doses of prednisone, family history of early arterial vascular disease and
occurrence of previous arterial thrombosis are independent risk predictors of arterial vascular events in patients with
systemic lupus erythematosus. Abnormal ABI may be related to high risk for arterial vascular events.

Key words
systemic lupus erythematosus, cardiovascular disease, peripheral arterial disease, atherosclerosis, ankle brachial index
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Introduction

Patients with systemic lupus erythe-
matous (SLE) are known to be at in-
creased risk for arterial vascular events
(AVE), mainly ischaemic heart disease
(IHD) and cerebrovascular disease
(CVD) (1), but also peripheral arterial
disease (PAD), either symptomatic or
asymptomatic (2, 3). Such an increased
risk is greatest among young patients
(3-5). Early atherosclerosis has been
demonstrated in lupus patients (6),
with a prevalence of 41% in a recent
Danish study that included the coro-
nary, carotid, and lower-extremity ter-
ritories (7). The premature atheroscle-
rosis observed in SLE patients has been
related to traditional cardiovascular
risk factors, like arterial hypertension,
diabetes, hypercholesterolaemia, to-
bacco use and obesity, however, some
lupus-related factors, such as lupus ac-
tivity itself, treatments (steroids, aza-
thioprine) and inflammatory molecules
may play an additional role (6).

AVE are one of the leading causes of
increased morbidity and mortality in
SLE patients (8) and detection of pa-
tients at high risk for cardiovascular
disease is one of the priorities during
follow-up, although these identifica-
tion in clinical practice is sometimes
not very adequate (9). In the general
population, some specific actions could
reduce the rate of AVE among high-risk
patients (10). Likewise, preventing the
occurrence of cardiovascular disease is
one of the main objectives in SLE pa-
tients. A range of procedures have been
developed for the early identification
of subjects at increased vascular risk:
duplex sonography of carotid arteries
for the detection of plaques or to cal-
culate intima/media thickening; coro-
nary computed tomography to quantify
coronary calcium burden; and ankle-
brachial index (ABI) test.

Abnormal ABI, defined as <0.9 or >1 4,
has been related with an increased
morbidity and mortality in the general
population, and ABI has been proposed
to be a useful tool to identify a high car-
diovascular risk population (11, 12).
SLE patients have been studied in many
cross-sectional studies, even with con-
trol groups, with duplex sonography
of carotid artery, detection of coronary

calcium and the ABI test. A number of
studies have shown an increased pres-
ence of carotid plaques, low ABI and
increased coronary-calcium index in
SLE patients (2, 13, 14). To date, there
is only one published prospective fol-
low-up study in patients with SLE us-
ing the carotid duplex sonography to
identify patients at increased risk for
AVE; in this study, the presence of
carotid plaque was associated with an
increased risk for coronary and cer-
ebrovascular events (HR 4.67, 95% CI
1.41-15.53, p=0.001) (15).

Thus, we designed a prospective fol-
low-up study of a SLE cohort with a
baseline ABI previously reported (2)
to determine its utility as a predictor of
AVE. The secondary objective of our
study was to analyse the relationship
between other risk factors and the oc-
currence of AVE.

Material and methods

Study population

Follow-up data from 216 patients at
the Autoimmune Diseases Unit, De-
partment of Internal Medicine, Cruces
University Hospital, a tertiary teaching
centre in Baracaldo (Basque Country,
Spain) associated with the University
of the Basque Country. All patients ful-
filled the 1997 classification criteria of
the American College of Rheumatol-
ogy and had participated in a previous
cross-sectional study between January
2010 and June 2011 (2, 16).

Variables

The following variables were recorded

at the time of enrolment for each patient:

1) Demographic characteristics: age,
sex, race.

2) Clinical and immunological SLE
variables: disease duration (years),
SLE manifestations (lupus nephritis,
antiphospholipid syndrome, neuro-
psychiatric ~ lupus), autoantibody
profile (anti-DNA, anti-Ro, anti-La,
anti-RNP, anti-Sm, antiphospholipid),
treatments received (corticosteroids,
immunosuppressives, anti-malarials),
the Systemic Lupus International Col-
laborating Clinics (SLICC) damage
index (SDI) (17) and the SLE Disease
Activity Index (SLEDAI) (18).

3) Cardiovascular (CV) risk factors:

979



ABI and arterial events in SLE patients / J.G. Erdozain et al.

age (defined as more than 55 and 65
years in men and women, respec-
tively), arterial hypertension (HTN,
defined as 2 consecutive measure-
ments of at least 140/90 mmHg or
antihypertensive therapy), diabetes
mellitus (DM, defined as 2 consecu-
tive fasting blood glucose deter-
minations =126 mg/dl or treatment
with antidiabetic drugs), hypercho-
lesterolaemia (defined as total blood
cholesterol fasting levels >200 mg/dl
on 2 consecutive determinations or
treatment with cholesterol-lowering
drugs), metabolic syndrome accord-
ing to the Adult Treatment Panel III
definition (19), current or past smok-
ing, degree of physical exercise (aer-
obic exercise 1 h/day, at least 3 days
a week), and menopause in females.
The size, weight, and waist and hip
circumference were determined in
each patient at the time of perform-
ing the ABI, along with calculation
of the body mass index (BMI). We
included in the study the levels of
uric acid, vitamin D and fibrinogen
at the time of the ABI.

4) Previous subclinical organ damage
or CV events: left ventricular hy-
pertrophy (LVH), microalbuminuria
(presence in urine of albumin excre-
tion between 30 and 300 mg/day,
determined in spot urine sample),
coronary disease, heart failure, cer-
ebrovascular disease, chronic kid-
ney disease, PAD, advanced retin-
opathy. CV events were defined as
the presence of compatible clinical
signs and symptoms and eventually
confirmed by complementary tests:
myocardial infarction was defined as
typical chest pain with characteristic
electrocardiographic features and el-
evated levels of creatine kinase (MB
fraction) and/or T troponine; stroke
by computed tomography (CT) scan-
ning or magnetic resonance imaging;
cerebral transient ischaemic attacks
(TTA) were diagnosed in the setting
of acute focal neurologic symptoms/
signs lasting <24 h; chronic kidney
disease is defined based on the pres-
ence of either kidney damage or de-
creased kidney function for three or
more months, irrespective of cause;
PAD, specifically atherosclerotic
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disease leading to peripheral artery
obstruction, may be silent or present
with a variety of symptoms and signs
indicative of extremity ischaemia;
advanced retinopathy is character-
ised by retinal haemorrhages, exu-
dates, and papilloedema.

5) CV disease-related treatments re-
ceived for at least 6 months: antiag-
gregants, statins, anticoagulants.

6) CV risk stratification was performed
using the European Vascular Risk
Systematic Coronary Risk Evalua-
tion (SCORE) scale for the Mediter-
ranean population (20).

Ankle-brachial index

ABI was performed in both legs of each
patient in ad hoc scheduled visits, from
January 2010 to June 2011. The MD2/
SD2 Dopplex High Sensitivity Pocket
Doppler was used for our study and
all ABI were performed by the same
2 trained physicians working together
with each patient. In every patient, 1
ABI was calculated for each leg. For
the purposes of this study, the ABI vari-
able was coded as abnormal ABI: <0.9
or >1.4, according to the previously
mentioned evidences (11, 12).

Follow-up

A 5-year follow-up was planned for all
study participants. Patients were rou-
tinely assessed every 3 to 6 months,
unless clinical status demanded more
frequent visits. Lupus flares (defined as
any clinical manifestation of lupus that
involves the use of high doses of cor-
ticosteroids, use of a new immunosup-
pressant or increasing the dose of some
immunosuppressant previously used)
were recorded. Arterial vascular events
(AVE) were systematically investi-
gated at each visit through a standard-
ised interview. The AVE were defined
as coronary events (angina pectoris,
acute myocardial infarction, coronary
revascularisation by angioplasty or sur-
gery), cerebrovascular events (transient
ischaemic attack, ischaemic or haem-
orrhagic stroke), PAD (symptomatic
intermittent claudication, distal ischae-
mia, revascularisation by angioplasty or
surgery), and vascular death. Follow-up
ended when the patient attended the
5-year follow-up visit or due to death.

The cause of death was established for
all patients who deceased during the
follow-up period.

Statistical analysis

Continuous data were described using
mean and standard deviation (SD) or
median and range, if it does not present
a normal distribution; categorical vari-
ables with relative frequencies and per-
centages. The normality of the continu-
ous variables analysed was confirmed
with the appropriate statistical studies.
To identify associations with AVE, the
following independent variables were
tested against the dependent variable
“incidence of AVE”, using chi-square
with Yates’ correction or Student #-test:
age at SLE diagnosis, age at the time
of ABI, disease duration, sex, age as a
vascular risk factor, abdominal obesity,
metabolic syndrome, DM, HTN, hyper-
cholesterolaemia, smoking (current or
past), any vascular risk factor (DM or
HTN or hypercholesterolaemia or cur-
rent/past smoking), exercise, alcohol
consumption, family history of prema-
ture CV disease, BMI, menopause, pre-
vious subclinical organ damage (LVH
and microalbuminuria), previous CV
events [ischaemic heart disease and/or
heart failure (IHD/HF), stroke, PAD],
chronic kidney disease, previous arterial
thrombosis (stroke or IHD/HF or PAD),
uric acid levels, vitamin D levels, previ-
ous lupus nephritis, previous antiphos-
pholipid syndrome (APS), previous
neuropsychiatric lupus (NPSLE), lu-
pus flares during follow-up, anti-DNA,
anti-Ro, anti-La, anti-U1RNP, anti-Sm,
and antiphospholipid antibodies (aPL;
lupus anticoagulant and/or anticardi-
olipin antibodies at medium-high levels
on at least 2 different determinations 12
weeks apart), SLEDAI, SDI value (cat-
egorised: 0 vs.=1), prednisone (cumula-
tive dose in grams and maximum dose
ever received), hydroxychloroquine
(yes/mo and total dose), cyclophospha-
mide (cumulative dose), low-dose as-
pirin (number of months on treatment),
anticoagulants (number of months tak-
ing treatment), or statins (number of
months taking treatment) and fibrinogen
levels (continuous variable).

Given the fact that the probability of
occurrence of the outcomes of interest
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(AVE) was influenced by other alterna-
tive events (non-vascular death) a com-
peting risk regression (CRR) approach
was adopted to obtain more accurate
estimates of the 5-year cumulative risk
of AVE (21). The model proposed by
Fine et al. (22) was implemented, as it
does not depend upon the independence
between both the competing event and
the event of interest. Accordingly, sub-
distribution hazard ratios (SHR) were
obtained as estimates of the relative
effect of a putative risk factor on the
occurrence of the AVE, and subdistri-
bution cumulative hazard functions as
estimates of the adjusted 5-year risks.
Ninety five percent confidence intervals
were also provided.

Those variables with a p-value <0.1
in the univariate analysis were subse-
quently included as potential predictors
of AVE: sex, age at the time of ABI,
disease duration in years, family his-
tory of premature CV disease, HTN,
hypercholesterolemia, SDI value, APS,
fibrinogen levels at the time of the ABI,
previous arterial thrombosis, pred-
nisone cumulative dose at baseline and
abnormal ABI.

Regarding the model selection, we fol-
lowed a manual backward procedure,
starting with the full model and re-
moving variables based on the lack of
statistically significant association us-
ing likelihood ratio tests, until all the
remaining variables were statistically
significant. The proportionality of risks
assumption was assessed through the
introduction of time-dependent covari-
ates and the use of graphical tools. As
abnormal ABI was the factor of main
interest, it was kept in all the models.
Departures from linearity in the log-
odds for continuous variables were as-
sessed creating and statistically testing
squared and cubic terms.

Stata 14.2 for Windows was used for all
analyses (StataCorp. 2015. Stata Statis-
tical Software: Release 14. College Sta-
tion, TX: StataCorp LP).

Ethics

The Ethics Committee for Clinical
Research at Cruces University Hospi-
tal approved the study protocol in ac-
cordance with the Helsinki Declaration
(CEIC E09/07). All patients signed an
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Table 1. Baseline variables.

Female

Race
Afro-Caribbeans:
Hispanic:
Arabic:

Age at ABI

SLE duration at ABI
APS

Lupus nephritis
NPSLE

Lupus flares
SLEDALI at ABI

SDI at ABI

Use of prednisone

Maximum dose of prednisone

Average daily dose of prednisone
Cumulative dose of prednisone: mean (SD)
Cumulative dose of prednisone: median (IQR)
Hydroxychloroquine

Cyclophosphamide

Mycophenolate

Azathioprine

Family history of early vascular disease
Current smoking at ABI

Smoking (ever)

Diabetes mellitus

Hypertension

Hypercholesterolaemia

Statins

Antiaggregants

Anticoagulants

Body mass index

SCORE

Previous vascular disease

200 (92%)
Caucasian: 209 (96%)
3 (1.3%)
2 (0.9%)
2 (0.9%)

49 (15) years.

11 (0-37) years.
21 (9.7%)
60 (27.6%)
5 (2.3%)
39 (18.3%)
0: 104 (48.1%)
1-5:91 (42.2%)
26:21 (9.7%)

0:98 (452%)
1:53 (24.4%)
>1: 65 (30.4%)

191 (88.4%)
30.8 (25.9) mg
5.6 (8.2) mg
187 (57)¢g
732 (0-177.6) g
193 (89.3%)
52 (24%)
34 (15.7%)
64 (29.7%)
25 (11.5%)
65 (30%)
109 (50.2%)
7 (32%)
71 (32.7%)
74 (34.1%)
72 (33.3%)
103 (47.7%)
26 (12%)
Low-normal weight: 106 (49.1%)
Overweight-obesity: 110 (50.9%)
0-4:205 (95%)
>5: 11 (5%)
IHD: 6 (2.8%)

CVD: 19 (8.8%)
PAD: 3 (1.4%)

ABI: ankle-brachial index; SLE: systemic lupus erythematosus; APS: antiphospholipid syndrome;
NPSLE: neuropsychiatric lupus; SDI: SLICC Damage Index; IHD: ischaemic heart disease; CVD:
cerebrovascular disease; PAD: peripheral arterial disease.

informed consent at the time of enrol-
ment.

Results

Baseline demographic variables

Two hundred sixteen patients started
the follow-up. One hundred ninety-
nine (92%) were women. Two hundred
nine patients (96%) were white, with
the remaining consisting of 3 Afro-
Caribbeans, 2 Hispanics, and 2 Arabic.
The age at baseline was 49 (15) years,
and the follow-up after SLE diagnosis
was 11 (0-37) years (Table I).

Cardiovascular risk factors
Traditional CV risk factors were fre-

quent in our cohort, with 162 (74.7%)
patients presenting at least one CVRF:
HTN 32.7%, hypercholesterolaemia
34.1%, tobacco use 50.2%, overweight-
obesity 50.9%, family history of prema-
ture CV disease 11.5%, DM 3.2%. 205
patients (95%) had a SCORE between 0
and 4 and 11 patients (5%) had a SCORE
=5. Previous CV events were present in
26 (12%) patients: CVD in 19 (8.8%),
IHD in 6 (2.8%) and PAD in 3 (1.4%).
Two patients suffered two or more CV
events: one with PAD and CVD and an-
other with THD and CVD; 72 (33.3%)
patients had been treated with statins,
103 (47.7%) with antiaggregants and 26
(12%) with anticoagulants (Table I).
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Baseline SLE-related variables

and lupus flares

At baseline, 21 (9.7%) patients had an
SLEDAI =6 and 104 (48.1%) were in-
active with a SLEDALI score of 0. APS
was diagnosed in 21 (9.7%) patients. 60
(27.6%) patients had been diagnosed
of lupus nephritis (in 6 patients, lupus
nephritis was active at the time of inclu-
sion in the study). 5 (2.3%) patients had
been previously diagnosed of NPSLE.
The baseline SDI was 0 in 98 (45.2%)
patients, 53 (24.4%) patients had a SDI
index of 1 and 65 (30.4%) patients had
a SDI >1. Thirty-nine patients suffered
at least one lupus flare during follow-up
(range 1 to 4 lupus flares).

Regarding SLE treatments, 191 (88.4%)
patients had received prednisone with
a mean maximum dose ever received
30.8 (25.9) mg/d, mean daily dose
at baseline 5.6 (8.2) mg/d and me-
dian cumulative prednisone dose 7.32
(0-177.6) g. Hydroxychloroquine was
used in 193 (89.3%), cyclophospha-
mide in 52 (24%), mycophenolate in 34
(15.7%) and azathioprine in 64 (29.7%)
(Table I).

Cardiovascular events and mortality
Follow-up data were available for 212
(98.1%) patients, with 1016 patient/
year observation; 4 patients discon-
tinued follow-up. Among them, 186
(88%) patients survived during the
whole follow-up period without suf-
fering any AVE. 18 AVE were identi-
fied in 17 patients: 11 cerebrovascular
events, 4 coronary events, 2 peripheral
arterial disease events and 1 sudden
death, with one patient presenting two
angina pectoris episodes requiring per-
cutaneous coronary interventions dur-
ing follow-up. Fourteen patients died
during the follow-up: 6 because of AVE
or their sequelae, 4 due to cancer and 4
due to cardio-respiratory failure (Table
II). The age at the time of death was 74
(14) years, and the age at the time of the
AVE was 66 (16) years (Table II).

Ankle-brachial index

The baseline prevalence of abnormal
ABI was 24.1%, being more prevalent
in males (6/17, 35.3%) than females
(46/199, 23.1%). In patients who suf-
fered AVE during follow-up, 41.2% had
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Table II. Mortality causes.

Death causes n (%) Types
Arterial vascular events 6 4 cerebrovascular events
1 acute myocardial infarction
1 sudden death
Malignant neoplasm 4 2 lung cancer
1 gastrointestinal cancer
1 lymphoma
Other causes 4 1 interstitial lung disease

1 pulmonary hypertension

1 disseminated infection
1 multiple organ failure (at 90 years of age)

Table III. Arterial vascular events and ABI.

Patients

Normal ABI

Abnormal ABI

All vascular events

Cerebrovascular event:

- Cerebrovascular accident (10)

- Transient ischaemic attack (1)
Coronary events (3 patients)

- Acute myocardial infarction (2)

- Angina pectoris with angioplasty (2)

17/212 (8.01%)

11/212 (5.18%)

4/212 (1.88%)

Peripheral arterial disease
Sudden death
No vascular event during follow-up

2/212 (0.94%)
1212 (0.47%)
195/212 (91.98%)

717 (41.2%)

6/11 (54.5%)

10/17 (58.8%)

S/ (45.5%)

0/3 (0%) 3/3 (100%)
172 (50%) 172 (50%)
0/1 (0%) 1/1 (100%)

154/195 (79%)

41/195 (21%)

Table IV. Competing risk regression: abnormal ABI.

Variable SHR p-value 95% CI
Female 0.22 0.017 0.07-0.77
Family history of early thrombosis 544 0.004 1.69-17.51
Previous thrombosis 501 0.007 1.55-16.19
Cumulative dose of prednisone 1.01 0.007 1.005-1.031
Abnormal ABI 2.65 0.089 0.86-8.14

SHR: subdistribution hazard ratio; ABI: ankle-brachial index.

a normal ABI while 58.8% had an ab-
normal ABI. In patients who remained
free of AVE during follow-up, 79% had
a normal ABI while 21% had an abnor-
mal ABI. In the analysis structured by
the type of AVE we observe the follow-
ing findings: in patients with IHD and
sudden death 100% had an abnormal
ABI; in patients with CVD 54.5% had
a normal ABI and 45.5% had an abnor-
mal ABI; and in patients with PAD 50%
had a normal ABI and 50% had an ab-
normal ABI (Table IIT).

Multivariate analysis

In the final model, the risk factors as-
sociated to cardiovascular events were
family history of early thrombosis
(SHR 5.44 [1.69-17.51]; p=0.004), per-
sonal history of previous arterial throm-
bosis (SHR 5.01 [1.55-16.19]; p=0.007)
and cumulative dose of corticosteroids

(in prednisone gram equivalents) (SHR
1.01 [1.005-1.031]; p=0.007). An ab-
normal baseline ABI showed a SHR
2.65 [95% confidence interval 0.86-
8.14]; p=0.089. As a protective factor
we identify the female sex (SHR 0.22
[0.07-0.77]; p=0.017) (Table IV).

Discussion

In the main objective of the study, we
have found a clear statistical trend but
not an association between abnormal
ABI and risk of AVE. As secondary
objectives of the study, we identified a
set of risk factors to suffer AVE in SLE
patients: family history of premature
AVE, previous cardiovascular disease,
male gender and higher cumulative
glucocorticoids dose.

Although the results do not conclu-
sively confirm the utility of the ABI as
a predictor of AVE, we think that this
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clear statistical trend observed should
be taken into consideration, bearing
in mind the relatively low power of
the study, due to the small number of
patients included in the study and the
small number of events occurring dur-
ing the 5-year follow-up time. In the
studies that found association in the
general population between the abnor-
mal ABI and the risk of AVE, the num-
ber of participants was much higher,
including thousands of patients, and
with a longer follow-up, as can be seen
in different cohorts or systematic re-
views (23-26). For all these reasons we
can neither confirm nor rule out a pos-
sible association between an abnormal
ABI and a higher risk of AVE in SLE
patients.

In the lupus population, only one study
had, to our knowledge, a similar design.
In a prospective cohort study, Kao et
al. (15) investigated the association be-
tween the presence of carotid plaque,
detected by using B-model ultrasound,
and incident cardiovascular events: my-
ocardial infarction, coronary angioplas-
ty, coronary artery bypass graft, fatal
cardiac arrest and cerebrovascular acci-
dent. All patients were women without
previous cardiovascular disease, unlike
our study cohort. The presence of carot-
id plaque (HR 4.67,95% CI11.41-15.53,
p=0.01) and the duration of corticoster-
oid use (HR 1.08, 95% CI 1.03-1.13,
p<0.01) were both associated with an
increased risk for vascular events. The
family history of AVE was analysed but
was found non-significant.

In Schoenfeld’s systematic review,
only 9/20 of the studies took into ac-
count family history of premature AVE
(1), and only in one of them a statis-
tically significant association with
IHD was shown in the multivariable
analysis (26). In our cohort, family his-
tory of premature AVE was actually
the predictor with the highest SHR.
This is in keeping with large cohorts
studies in the general population, in
which this variable has been related to
an increased risk of arterial events; in-
deed, family history of premature car-
diovascular disease has been used for
the stratification of total cardiovascular
risk in the 2013 European Society of
Hypertension (ESH) and the European
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Society of Cardiology (ESC) guide-
lines for the management of arterial
hypertension (27).

In many studies designed to identify
risk factors for AVE in SLE patients,
patients with previous vascular dis-
ease have been excluded, whilst in the
general population a history of arterial
thrombosis conferred a very high cardi-
ovascular risk (27). Patients with previ-
ous thrombosis had a 5-fold higher risk
of AVE in the final model of our study.

Also, male gender was independently
associated with an increased risk of
arterial events. This finding is not re-
ported in many of the studies of vascu-
lar disease in SLE because have been
conducted in exclusively female popu-
lations (1), but is consistent with the re-
sults obtained in some SLE cohort and
population-based studies (28-30), in
the general population (31) and in other
inflammatory rheumatic diseases (32).
The effect of glucocorticoids on the
cardiovascular risk of SLE patients is
complex. On the one hand, glucocorti-
coids can control lupus activity, which
is a cause of premature atherosclerosis.
On the other hand, the metabolic side
effects of glucocorticoid can them-
selves increase cardiovascular risk
(33), taking into account that the dose/
toxicity gradient is not linear: damage
risk increases with doses of prednisone
over 7.5 mg/d, reaching maximum lev-
els with doses over 30 mg/d (34). Thus,
it is not surprising that studies analys-
ing the relation of glucocorticoid ther-
apy with cardiovascular disease have
yielded heterogeneous results (1). In
this study we built three different vari-
ables to model the effect of glucocorti-
coids on AVE: the maximum dose re-
ceived during the follow-up, the aver-
age daily dose and the total cumulative
dose. Only the cumulative total dose
was identified as a risk factor, with
each increase of 10 g over the mean of
the whole cohort, 18.7g, resulting in an
increased risk for AVE of around 2%.
This is in keeping with a recent study
from our cohort, in which a reduced
dose glucocorticoid regime resulted
in a significant decrease in cardiovas-
cular damage after 5 years of follow-
up (35). More recently, a longitudinal
cohort study in Chinese SLE patients

from Hong-Kong has shown that those
receiving doses of prednisone =0.6 mg/
kg/day for 4 weeks or longer were 14-
fold more likely to die during the fol-
low-up (36).

Our study has some limitations. When
interpreting our results it must be taken
into account the fact that our population
was mainly constituted by Caucasians
living in a country with a low general
cardiovascular risk. Almost 90% of
our patients received treatment with
hydroxychloroquine, and the doses of
prednisone were low compared with
other cohorts (33). In probable rela-
tion with all this, the absolute number
of AVE was low, a fact that could have
reduced the study power to identify risk
factors for arterial events. Another limi-
tation is the number of patients includ-
ed and the time of follow-up. Probably
these two factors also limit the study
power.

Among the strengths of our study, it
should be emphasised the use of de-
tailed information on clinical and im-
munological SLE variables, treatments
administered and internationally agreed
upon cardiovascular risk factors. Fol-
low-up data were available for more
than 98% of the 216 patients included
in the original study. The statistical
analysis was performed using the CRR
approach, which substantially reduces
bias associated with unreliable assump-
tions about the censoring profiles com-
mon in classical survival studies.

Of course, the findings obtained should
be confirmed by other cohorts. A longer
follow-up of this cohort can give us
a future answer to the question of the
prognostic utility of ABI for AVE in pa-
tients with SLE.

In summary, we have found that male
gender, higher cumulative prednisone
dose, family history of early vascular
disease and personal history of arterial
vascular disease are related to a higher
risk for AVE in SLE patients. Regard-
ing the ABI, we can consider carrying
out this test, because could be useful to
identify patients with SLE with a pos-
sible higher risk of AVE. In patients
who present the previous factors, a
more aggressive control of modifiable
cardiovascular risk factors should be
accomplished.
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Seccion 6

DISCUSION
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6.1.-PREVALENCIA DE EAP EN PACIENTES CON LES

HIPOTESIS 1: La prevalencia de EAP en los pacientes con LES podria

ser superior a la de la poblacion general, al igual que otras

manifestaciones ateroscleroticas.

OBJETIVO 1: Analizar la prevalencia de EAP en pacientes con LES.

La prevalencia de EAP definida como un ITB <0,9 hallada en esta
cohorte de 216 pacientes con LES ha sido del 21%. La edad media (DE)
de los pacientes era de 49 (15) afos. La prevalencia de EAP sintomatica
fue del 3,2% y la de EAP asintomatica del 17,8%.

La prevalencia observada en este estudio es muy superior a la
hallada en estudios en la poblacidon general espafiola, que oscila entre
el 4,5-8,5%, aunque incluyen cohortes con edades mayores a la de la
cohorte estudiada por lo que no son directamente comparables [12].
En aquellos estudios que incluyen pacientes menores de 55 anos, la
prevalencia de EAP en poblacién general es menor; por ejemplo, un
estudio transversal sobre una poblacion de 6.262 individuos de la
poblacién general realizado en Girona encontré que en el subgrupo de
pacientes de entre 45-54 afos la prevalencia de EAP hallada mediante
ITB era del 2,1% en mujeres y del 1,1% en hombres [107]. Los
hallazgos de nuestro estudio muestran claramente que la prevalencia
de EAP en pacientes con LES es superior a la de la poblaciéon general
en conjunto y que podria ser entre 5 y 10 veces superior cuando se

compara con grupos de edad similar.

Los estudios de prevalencia de EAP en pacientes con LES son
escasos y con disefos heterogéneos, lo que explica el hallazgo de
resultados dispares. Un estudio en 32 pacientes chinas con LES sin
enfermedad vascular conocida ni diabetes mellitus, disefado para

analizar la correlacidn entre rigidez de la pared arterial y EAP, no
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encontré ningun caso de ITB alterado, mientras que otro estudio
realizado en 58 pacientes de Taiwan hallé un 4% de ITB patoldgicos
[103-104]. Los resultados de nuestro estudio muestran una
prevalencia claramente superior, como la que se hallé en un estudio
realizado en Londres en 91 pacientes con LES menores de 55 afios, en
los que el ITB era anormal en el 37% de los casos (aunque se considero
un punto de corte <1 y no <0,9, por lo que los resultados tampoco son
directamente comparables) [99]. Respecto a la prevalencia de EAP
sintomatica, nuestros resultados se aproximan a los hallados en la

Toronto Lupus Cohort (3,2% y 2% respectivamente) [108].

Recientemente, dos meta-analisis han aportado datos sobre la
prevalencia de EAP en pacientes con LES en comparaciéon con la
poblacién general. En el de Forte et al, publicado en 2020 y que incluia
8 estudios con 263258 pacientes, se observd una prevalencia de EAP
en pacientes con LES del 15,8%, 4 veces mayor que los controles sin
LES (3,9%); a la hora de interpretar estos resultados, hay que sefalar
que este meta-anadlisis presenta una elevada heterogeneidad (12
98,1%) e incluye estudios poblacionales de prevalencia de aneurisma
de aorta abdominal [106]. Stewart et al, en otro meta-analisis
publicado en 2019 en el que se incluyeron 11 publicaciones con un total
de 1030 pacientes, observaron que el riesgo de tener un ITB patoldgico
era tres veces superior en los pacientes con LES que los controles sin
LES, esta vez con una baja heterogeneidad (I2 13%) [105].

En resumen, este estudio muestra que un porcentaje muy
importante (21%) de pacientes con LES presenta EAP definida con un
ITB <0,9, si bien s6lo una pequefa parte de los pacientes con LES
tienen EAP sintomatica (3,2%). Aunque nuestro estudio no incluye
grupo control de comparacién, tras la revisién bibliografica esta
prevalencia parece claramente superior a la de la poblacién general,
especialmente respecto a la poblacién general con edad por debajo de

55 afos.
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6.2.-SINDROME METABOLICO EN PACIENTES CON LES

En esta editorial se realiza una revision sobre el riesgo aumentado
de eventos aterotrombodticos que presentan los pacientes con LES y los
factores de riesgo asociados y se discute el papel que el sindrome
metabodlico (SM) puede jugar en este contexto, con las siguientes

consideraciones:

- Los factores de riesgo cardiovascular tradicionales, como la HTA,
la diabetes mellitus, la dislipidemia y el tabaquismo, son mas
prevalentes en estos pacientes; sin embargo, su presencia no explica
completamente la mayor prevalencia de vasculopatia aterosclerdtica.

-El SM agrupa varios factores de riesgo vascular que se traducen
en obesidad central y resistencia a la insulina, lo que condiciona un
mayor riesgo de desarrollo de DM tipo 2 y enfermedad cardiovascular.
Existen diferentes definiciones de SM, cada una con distintos criterios
(Organizaciéon Mundial de la Salud, Federacion Internacional de
Diabetes, Adult Treatment Panel III -ATP III-). La existencia de SM
(independientemente de la definicidén que se elija) se ha asociado con
un mayor riesgo de enfermedad cardiovascular, aunque esta asociacién
no es tan clara como con los factores de riesgo clasicos. El SM es una
herramienta clinica util en la poblacion general para identificar a los
pacientes que precisan una mayor intervencion, ya que es un predictor
de un mayor riesgo relativo de desarrollo a largo plazo de enfermedad
cardiovascular y diabetes.

-En pacientes con LES la prevalencia de SM es superior a la
poblacién general; en pacientes menores de 40 ainos puede ser hasta
cuatro veces mas frecuente. Entre los pacientes con LES y SM, el factor
de riesgo mas frecuente es la HTA, mientras que la presencia de
perimetro abdominal aumentado es menor que en los controles sanos.
Este hecho puede hacer que se infravalore la prevalencia de SM en los
pacientes con LES, ya que si se eligen definiciones de SM donde la

presencia de perimetro abdominal aumentado es necesaria para el
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diagnéstico de SM. Ademas de los factores clasicos, diversos estudios
concluyen que la presencia de SM se asocia con la actividad
inflamatoria de la enfermedad (mayores puntuaciones en la escala
SLEDAI, mayores niveles plasmaticos de PCR, elevacién de la VSG,
niveles bajos de C3), el dafio acumulado y el empleo de ciertos

farmacos como los glucocorticoides.

Teniendo en cuenta estas consideraciones, se ha incluido el
sindrome metabdlico entre las variables a estudio, siguiendo la
definicion del ATP III, que incluye factores clinicos y analiticos que se
utilizan habitualmente en la practica diaria y no tiene en consideracién
la demostracion de la resistencia a la insulina o hiperinsulinemia (tabla
6.1). La definicion de la ATP III considera la obesidad central
(determinada por el perimetro abdominal) como un factor mas entre
cinco y no como un factor necesario para el diagndstico de SM, por lo
que no deberia infravalorar la prevalencia de SM en pacientes con LES.
Tal y como se ha mostrado en el apartado 4.2. ‘WARIABLES
RELACIONADAS CON EL RIESGO CARDIOVASCULAR, DANO EN
ORGANO DIANA Y EVENTOS CARDIOVASCULARES PREVIOS’ la

prevalencia de SM en nuestra cohorte es del 9.7%.

Tabla 6.1: Diagnostico de SM segun el ATP 111

Tres o mas de los factores siguientes:

1.-Obesidad central: Perimetro abdominal 2102 cm en hombres y =88 cm
en mujeres.

2.-Hipertrigliceridemia: Triglicéridos =1,7 mmol/l (150 mg/dl).

3.-Disminucion de HDL colesterol: HDL colesterol <1,0 mmol/I (40 mg/dl)
en hombres y <1,3 mmol/l (50 mg/dl) en mujeres.

4.-Hipertensién arterial: Presion arterial =>130/85 o tratamiento
medicamentoso.

5.-Glucemia en ayunas =6,1 mmol/l (110 mg/dl).
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6.3.-FACTORES DE RIESGO DE EAP EN PACIENTES CON LES

HIPOTESIS 2: La presencia de EAP en pacientes con LES se asocia

probablemente con una serie de factores de riesgo cardiovascular,
tanto tradicionales (por ejemplo, tabaquismo, HTA, dislipemia,
diabetes mellitus) como especificos del LES (por ejemplo, actividad

inflamatoria de la enfermedad o tratamiento con corticoides).

OBJETIVO 2: Analizar los factores de riesgo potencialmente asociados

a la EAP en pacientes con LES.

En los andlisis univariantes realizados en el primer trabajo se
identificaron varias variables asociadas con la presencia de un ITB
<0,9: edad, hipertension arterial, hipercolesterolemia, diabetes
mellitus, menopausia, antecedente de enfermedad coronaria,
antecedente de enfermedad cerebrovascular y las variables
combinadas ‘cualquier factor de riesgo vascular’ y ‘cualquier evento
arterial previo’ (tabla 6.2); estos hallazgos en los analisis univariantes
son congruentes con lo publicado en estudios previos. Sin embargo,
esta asociacién no se ha mantenido en los analisis multivariantes, en
los que Unicamente la edad se ha asociado de forma independiente con
ITB <0,9, mientras que la variable combinada ‘cualquier factor de
riesgo vascular’ (diabetes, hipertension arterial, hipercolesterolemia o
tabaquismo activo) ha mostrado una tendencia estadistica en el limite
de significacion (tabla 6.3). Se ha observado también una asociaciéon
significativa entre un ITB <0,9 y la puntuaciéon en la escala SCORE
(Tabla 6.4).
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Tabla 6.2. Analisis univariantes: variables cardiovasculares asociadas a ITB

=<0,9

Variable ITB <0.9 ITB normal p

n=46 n=170

Edad al diagnostico de LES* 43 (17) 34 (17) 0,001
Edad al ITB* 57 (15) 47 (14) <0,001
Diabetes mellitus 4/46 (8,7) 3/179 (1,8) 0,018
Hipertension arterial 24/46 (52,2) 47/170 (27,5) 0,002
Hipercolesterolemia 23/46 (50) 51/170 (29,8) 0,018
Cualquier factor de riesgo vascular 37/46 (80) 99/170 (58) 0,005
(diabetes, hipertension,

hipercolesterolemia, tabaquismo

activo)

Cualquier factor de riesgo vascular 41/46 (89,1) 120/170 (70,8) | 0,011
(diabetes, hipertension,

hipercolesterolemia, tabaquismo

activo o previo)

Menopausia* 27/41 (66) 75/161 (47) 0,03
Enfermedad coronaria/insuficiencia 4/46 (8,7) 2/170 (1,2) 0,006
cardiaca

Enfermedad cerebrovascular 8/46 (17,4) 11/170 (6,4) 0,02
Cualquier EVA previo 13/46 (28,3) 13/170 (7,6) <0,001

*Afos (DE). El resto de valores se muestran como n (%).

**200 mujeres.

EVA: Evento vascular arterial. IC: Insuficiencia cardiaca; ITB: indice tobillo-brazo;

LES: lupus eritematoso sistémico.

Tabla 6.3. Analisis multivariantes: variables cardiovasculares asociadas a

ITB<0,9
Variable OR IC 95% p
Edad al ITB 1,04 1,01 - 1,07 <0,001
Cualquier factor de riesgo vascular 2,3 0,99 - 5,1 0,053

(diabetes, hipertension,

hipercolesterolemia, tabaquismo activo)

Tabla 6.4. Asociacion entre escala SCORE e ITB <0,9

Puntuacion SCORE

ITB patolégico: n/N (%)

17/140 (12%)

11/31 (35%)

7/22 (35%)

2/5 (40%)

3/7 (43%)

VIR lw(N|~|o

6/11 (54%)

p = 0,004. SCORE: Systematic Coronary Risk Evaluation.
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Cuando comencé este estudio en 2010, la EAP habia sido poco
estudiada en los pacientes con LES. El primer trabajo al respecto es un
estudio de Londres [99] en el que se incluyeron 91 pacientes con LES,
menores de 55 afos y se definid un punto de corte <1 en el ITB para
establecer la EAP. Los autores identificaron un 37% de paciente con
EAP. La edad fue la Unica variable asociada con un ITB<1. En otros
estudios realizados con similar disefio (realizacién de ITB en una
cohorte de pacientes con LES), en cambio, no se ha identificado la edad

como factor de riesgo para EAP en estos pacientes [105-106].

Otros autores han encontrado asociacién entre la aterosclerosis y/o
enfermedad cardiovascular con algunos factores de riesgo
tradicionales, pero no con todos ellos. Petri et al encontraron asociacion
entre la enfermedad coronaria (angina, infarto agudo de miocardio y/o
muerte subita) y los niveles de colesterol, obesidad y la hipertensién
arterial, pero no con la diabetes o el tabaco [82]. Manzi et al describen
una incidencia de infarto agudo de miocardio en mujeres con LES
mayor de lo esperado segun el Framingham Study Cohort. En ese
trabajo observan una asociacién con la hipercolesterolemia, pero no
con otros factores de riesgo vascular tradicionales; las mujeres en
estado post-menopausico sufrieron con mas frecuencia eventos
coronarios frente a las premenopausicas [67]. Urowitz et al
demostraron una relacion entre eventos cardiovasculares (infarto
agudo de miocardio, AIT, ictus, EAP o muerte subita) y Ia
hipercolesterolemia, tabaquismo e hipertension arterial, pero no con la
diabetes [94].

La influencia de los factores de riesgo vascular tradicionales en los
pacientes con LES parece clara. Hemos encontrado una prevalencia de
EAP 10 veces mayor de lo esperado respecto a poblacidon general y la
presencia de ITB <0,9 se asocia claramente con una puntuacién
elevada en la escala SCORE, y la puntuacién en la escala SCORE, que

calcula el riesgo vascular en funcidon de edad, sexo, diabetes mellitus,
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tabaquismo, hipertensién arterial e hipercolesterolemia. Mas de la
mitad de nuestra cohorte tiene sobrepeso, comparado con el 39%
descrito en la poblacién general espafola [109]. El 34% de la cohorte
tiene hipercolesterolemia, comparado con el 50% de la poblacién
general espafola [110]; y el 33% de nuestros pacientes tiene
hipertension arterial, comparado con el 35% en la poblacidon general
[111]. Hay que sefialar que el rango de edad de estos estudios
epidemioldgicos es de 18 a 80 afios, mientras que en nuestro trabajo
la edad media es de 36 afos. Esto nos sugiere que la
hipercolesterolemia, la hipertensidn arterial y otros factores de riesgo
vascular pueden aparecer de forma mas precoz en los pacientes con
LES, como demostraron en su trabajo Bruce et al [112], con el efecto

clinico esperado en el desarrollo de la enfermedad vascular.

Otros grupos han encontrado asociacién entre aterosclerosis y/o
enfermedad cardiovascular y factores relacionados con el LES como la
duracion de la enfermedad [67,82], la presencia de anticuerpos
antifosfolipido [113, 114], el fendmeno de Raynaud, la enfermedad
renal, la afectacion neuropsiquiatrica y la vasculitis [115]. Por el
contrario, nosotros no hemos encontrado asociacion entre tener ITB
<0,9 y la mayoria de los factores relacionados con el LES, como el
perfil de autoanticuerpos, la actividad de la enfermedad, el danho
créonico o los tratamientos recibidos, como los corticoides o los
antimaladricos u otros inmunosupresores. En el analisis univariante los
niveles de fibrinbgeno eran mas elevados en el grupo de ITB
patoldgico. A pesar de perderse la significacion estadistica en el analisis
multivariable, este dato podria sugerir una relacién entre la inflamacién

crénica en el endotelio vascular y el desarrollo de aterosclerosis.
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6.4.-VARIACION SEGUN LA EDAD DE LA INFLUENCIA DE LOS
FACTORES DE RIESGO DE EAP EN PACIENTES CON LES

HIPOTESIS 3: La influencia de los factores de riesgo vascular asociados

a EAP en pacientes con LES podria variar dependiendo de la edad,
siendo mas importantes los especificos del LES en los pacientes mas
jovenes y los factores de riesgo tradicionales en los pacientes de mayor
edad.

OBJETIVO 3: Analizar la influencia de los factores de riesgo para la EAP

en diferentes grupos de edad de pacientes con LES.

Los resultados del segundo trabajo muestran que la prevalencia de
la EAP en pacientes con LES se incrementa con la edad: 3/37 (8,1%)
en el grupo 1 (edad <34 anos), 12/84 (14,2%) en el grupo 2 (35-49
afos) y 31/95 (32,6%) en el grupo 3 (edad =50 afios). Asimismo, la
prevalencia de los factores de riesgo vascular también se incrementa
con la edad (tabla 6.5)

Las variables asociadas en los analisis univariantes con la presencia
de un ITB <0,9 en cada uno de los grupos de edad fueron los siguientes
(tabla 6.6):

e Grupo 1 (<34 anos): Sindrome antifosfolipido, presencia de
anticuerpos antifosfolipido, dosis acumulada de prednisona.

e Grupo 2 (35-49 afios): Diabetes mellitus, hipertensién
arterial, dosis de prednisona media diaria menor de 7,5 mg,
obesidad abdominal y niveles de fibrindgeno.

e Grupo 3 (=50 afnos): Niveles de vitamina D,
hipercolesterolemia, cualquier factor de riesgo vascular
(diabetes, hipertension, hipercolesterolemia, tabaquismo
activo o previo), enfermedad coronaria, cualquier evento

arterial previo, anticuerpos anticardiolipina, anticuerpos
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antifosfolipido, dosis de prednisona media diaria menor de

7,5 mg, dosis acumulada de micofenolato.

Tabla 6.5. Distribucion de los factores tradicionales de riesgo vascular y
relacionados con el LES por grupos de edad.

Los valores se expresan en n/N (%), salvo que se indique de otra manera.

Variable Grupo 1 Grupo 2 Grupo 3
(=34 anos) | (35-49 (=50 aiios)
anos)
Hipertensién arterial 4/37 (10,8) 20/84 (23,8) | 47/95 (49,4)
Diabetes mellitus 0/37 (0) 3/84 (3,5) 4/95 (4,2)
Hipercolesterolemia 3/37 (8,1) 20/84 (23,8) | 51/95 (53,6)

Tabaquismo (activo)

15/37 (40,5)

28/84 (33,3)

22/95 (23,1)

Tabaquismo (activo o previo)

18/37 (48,6)

49/84 (58,3)

41/95 (43,1)

Obesidad abdominal 10/37 (27) 25/84 (29,7) | 38/95 (40)
IMC: sobrepeso-obesidad 13/37 (35,1) | 44/84 (52,3) | 52/95 (54,7)
Sedentarismo 20/37 (54) 35/84 (41,6) | 42/95 (44,2)
Algun factor de riesgo vascular 22/37 (59,4) | 59/84 (70,2) | 80/95 (84,2)
Sindrome metabdlico 3/37 (8,1) 6/84 (7,1) 12/95 (12,6)
SAF 2/37 (5,4) 10/84 (11,9) | 9/95 (9,4)
aFL 14/37 (29,7) | 27/84 (32,1) | 33/95 (34,7)
Nefritis lUpica 12/37 (32,4) | 30/84 (35,7) | 18/95 (18,9)
SLEDAI al diagndstico; media (DE) 9,83 (7,8) 8,15 (5,3) 6,1 (3,9)
SLEDAI al ITB; media (DE) 3,08 (3,7) 2,05 (2,9) 1,5(2,2)
SDI al ITB; media (DE) 0,4 (0,8) 0,98 (1,2) 1,5(1,5)
Edad diagndstico LES, anos; media (DE) | 21,4 (6,1) 30,2 (9,2) 47,4 (15,6)
Duracion del LES, afios; media (DE) 6,2 (5,3) 11,7 (8,5) 15 (10,5)

aFL: anticuerpos antifosfolipido; IMC: indice masa corporal; ITB: indice tobillo-brazo;

LES:

lupus eritematoso sistémico; SAF:

sindrome antifosfolipido; SDI:

Damage Index; SLEDAI: SLE Disease Activity Index.

SLICC

Los analisis multivariantes mostraron la asociacion con ITB <0,9 de

la hipertensién arterial en el grupo 2 y de la hipercolesterolemia en el

grupo 3; no pudo realizarse analisis multivariante en el grupo 1 por la

ausencia de casos de SAF en el grupo de ITB normal frente a 66% en

el grupo de ITB patolégico y por la presencia de anticuerpos

antifosfolipido en el 100% de los pacientes con ITB patoldgico (tabla

6.7).
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Tabla 6.6. Analisis univariantes. Asociaciones con ITB <0,9 (se muestran las

variables con p<0,1)

Los valores se expresan en n/N (%), salvo que se indique de otra manera.

ITB patolégico | ITB normal p
Grupo 1 (=34 anos): N=37 N=3 N=34
SAF 2/3 (66) 0/34 (0) 0,005
aFL 3/3 (100) 11/34 (32,3) 0,047
Prednisona acumulada, gramos; media 21,25 (1,89) 7,70 (1,08) 0,058
(DE)
Grupo 2 (35-49 aihos): N=84 N=12 N=72
Diabetes mellitus 2/12 (16,6) 1/72 (1,3) 0,052
Hipertensién arterial 6/12 (50) 14/72 (19,4) 0,021
Dosis media diaria prednisona <7,5 11/11 (100) 50/68 (73,5) 0,046
Obesidad abdominal, cm; media (DE) 90,46 (14,9) 82,50 (12,2) 0,047
Niveles de fibrindgeno, mg/dl; media 454 (100) 388 (83,2) 0,021
(DE)
Grupo 3 (=50 anos): N=95 N=31 N=64
Dosis acumulada MF, gramos; media 0 (0) 111 (442,8) 0,049
(DE)
Niveles vitamina D, ng/ml; media (DE) 22,2 (8,7) 35,9 (41,4) 0,018
Hipercolesterolemia 21/31 (67,7) 30/64 (46,8) 0,056
Variable combinada (diabetes, 30/31 (96,7) 50/64 (78,1) 0,015
hipertensidén, hipercolesterolemia, tabaco
previo o activo)
Variable combinada (diabetes, 28/31 (90,3) 44/64 (68,7) 0,023
hipertensidn, hipercolesterolemia,
tabaquismo activo)
Enfermedad coronaria/insuficiencia 4/31 (12,9) 2/64 (3,1) 0,086
cardiaca
aCL 4/31 (12,9) 24/64 (37,5) 0,011
aFL 6/31 (19,3) 27/64 (42,1) 0,028
Evento arterial previo 11/31 (35,4) 11/64 (17,1) 0,047
Dosis media diaria prednisona <7,5 28/30 (93,3) 48/63 (76,1) 0,038

SAF: sindrome antifosfolipido; aFL: anticuerpos antifosfolipido; aCL: anticuerpos

anticardiolipina: MF: Micofenolato.

Tabla 6.7. Variables asociadas con ITB patoldgico en los
diferentes grupos de edad (analisis multivariante)

Variable OR IC 95% p
Grupo 1

N/A

Grupo 2

Hipertension arterial 4,61 1,15-18,44 0,031
Niveles de Fibrindgeno 1,007 0,99-1,014 0,073
Grupo 3

Hipercolesterolemia 2,49 0,97-6,4 0,057

N/A: no aplicable; ITB: indice tobillo-brazo.
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La edad es uno de los principales factores de riesgo vascular; de
hecho, la mayoria de las escalas de riesgo vascular se basan en la
edad, como el SCORE o la escala de Framingham [17; 116]. En una
cohorte de mas de 3.6 millones de personas a los que se les realizan
una valoracién de enfermedad cardiovascular con diferentes técnicas
(ITB, Doppler carotideo y Doppler abdominal), la prevalencia de
cualquier enfermedad vascular se incrementa de forma progresiva
después de los 40 afios: del 2% en el grupo de 41-50 afios hasta el
13% en el grupo de 71-80 afios. Después de realizar un ajuste por los
factores de riesgo tradicionales, en este estudio identifican que cada
década adicional dobla el riesgo de enfermedad arterial periférica (OR
2,14; IC 95% 2,12-2,15) [117].

La influencia de los factores de riesgo vascular puede cambiar a lo
largo de la vida. En un estudio realizado en poblacién general, dentro
del estudio de la cohorte de Framingham, se observd que la influencia
de la presion arterial sistdlica, diastélica y la presidn de pulso en el
riesgo de presentar enfermedad coronaria se modificaba con la edad.
En los pacientes menores de 50 anos el predictor mas potente de
enfermedad coronaria era la presion arterial diastdlica; en los pacientes
entre 50-59 afos, los tres parametros contribuian de igual manera
como factores de riesgo para la enfermedad coronaria; y en los
pacientes mayores de 60 afios, la presidn de pulso era el predictor mas

potente para la enfermedad coronaria [118].

Esta claro que la edad influye en la enfermedad vascular; el
hallazgo en nuestro estudio de un incremento de la prevalencia de ITB
patoldgico con la edad es concordarte con este hecho. En el segundo
trabajo publicado observamos ademas que los diferentes factores de
riesgo pueden actuar con diferente intensidad segun la edad de los
pacientes. La aterosclerosis comienza ya a desarrollarse en los
pacientes con LES desde edades tempranas, siendo mucho mas

prevalente en los pacientes con LES que en la poblacidon general, como
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se puede ver en los trabajos realizados en diferentes territorios
vasculares, incluidos estudios poblacionales [40, 68-71, 119, 120]. En
nuestro trabajo observamos que en el grupo de pacientes de <34 anos
el SAF, los anticuerpos antifosfolipido y la dosis acumulada de
corticoides son factores de riesgo para tener un ITB patoldgico, aunque
no hemos podido hacer un andlisis multivariante; conforme aumenta
la edad de los pacientes observamos que la influencia de los factores
de riesgo vascular mas tradicionales adquieren una mayor importancia,
concretamente la hipertensidn arterial en el grupo de 35-49 afos y la
hipercolesterolemia en el grupo de =50. Estos hallazgos sugieren que
a lo largo de la vida de los pacientes con LES los factores de riesgo
vascular modulan su efecto en el desarrollo de aterosclerosis. Parece
gue son mas importantes los relacionados con el LES (como el SAF o
la presencia de aFL o el tratamiento con corticoides) en los pacientes
mas jovenes. Y conforme la edad avanza, influyen mas los factores de
riesgo vascular convencionales, como la hipertensién arterial o la

hipercolesterolemia.
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6.5. VALOR PREDICTIVO DEL ITB PARA LA APARICION DE
EVENTOS VASCULARES ARTERIALES EN PACIENTES CON LES

HIPOTESIS 4: La presencia de un ITB patoldgico podria permitir la

identificacion de un subgrupo de pacientes con LES con un mayor

riesgo de eventos vasculares arteriales a largo plazo.

OBJETIVO 4: Determinar el potencial valor predictivo del ITB para la

aparicion de eventos vasculares arteriales en pacientes con LES.

Los datos del seguimiento a 5 anos estuvieron disponibles para 212
(98.1%) pacientes (1016 pacientes/ano). 186 pacientes (88%)
sobrevivieron durante los 5 afios de seguimiento sin sufrir ningun
evento vascular arterial (EVA). Durante el periodo de seguimiento se
produjeron 14 fallecimientos (cuyas causas se muestran en la tabla
6.8) y se produjeron 18 eventos vasculares arteriales (EVA) en 17
(8%) de los pacientes: 11 eventos cerebrovasculares (10 ictus
isquémicos y 1 AIT), 4 eventos coronarios (2 IAM, 2 anginas que
precisaron revascularizaciéon percutanea), 2 eventos arteriales
periféricos y una muerte subita en un paciente con antecedente de
cardiopatia isquémica que habia precisado revascularizacidon coronaria
percutanea previa. La edad media en el momento del fallecimiento fue
de 74 (14 anos) y la edad media en el momento del EVA fue de 66 (16)

anos.
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Tabla 6.8. Causas de mortalidad

Causas de muerte | N Tipos

EVA 6 4 eventos cerebrovasculares

1 IAM

1 muerte subita

Neoplasias 4 2 cancer de pulmén

1 cadncer gastrointestinal

1 linfoma

Otras causas 4 1 enfermedad pulmonar intersticial
1 hipertension pulmonar

1 infeccién diseminada

1 fallo multiorganico (90 afios de edad)
EVA: eventos vasculares arteriales; IAM: infarto agudo miocardio.

A pesar del relativamente bajo niumero de EVA que se produjeron
durante el seguimiento, en los andlisis multivariantes hemos
identificado una tendencia estadistica (sin llegar a una asociacién
significativa) entre la existencia de un ITB anormal (0,90 > 1,4) y el
riesgo de sufrir un evento vascular arterial [SHR 2,65 (IC 95% 0,86-
8,14, p 0,089)]. Ademas, el sexo masculino, la dosis acumulada de
prednisona, una historia familiar de enfermedad vascular precoz y la
enfermedad vascular previa se identificaron como predictores

independientes de eventos vasculares arteriales (EVA) (tabla 6.9).

Tabla 6.9. Regresion de riesgos competitivos: EVA durante seguimiento

Variable SHR | p IC 95%
Sexo femenino 0,22 10,017 | 0,07-0,77
Historia familiar de enfermedad vascular precoz | 5,44 | 0,004 | 1,69-17,51
EVA previo 5,01 | 0,007 | 1,55-16,19
Dosis acumulada de prednisona 1,01 | 0,007 | 1,005-1,031
ITB anormal 2,65 | 0,089 | 0,86-8,14

SHR: Sub-distribution Hazard Ratio; EVA: Evento vascular arterial; ITB: indice
tobillo brazo.

Este trabajo muestra, por primera vez en pacientes con LES, que
un ITB anormal se puede relacionar con un mayor riesgo de padecer

EVA (tabla 6.10). Si bien la significacidon estadistica fue limite (SHR
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2,65, IC95% 0,86-8,14, p=0,089), un hecho que probablemente
podria explicarse por el nUmero de enfermos incluidos en la cohorte y
el pequefio nimero de eventos que se producen durante los 5 afios de
seguimiento, las implicaciones clinicas de nuestros resultados estan en
consonancia con los datos provenientes de estudios poblacionales: la
presencia de un ITB anormal implica un mayor riesgo de sufrir eventos

vasculares arteriales [22-25].

Tabla 6.10. Eventos vasculares arteriales (EVA) e ITB

N ITB normal ITB
anormal
Todos los EVA 17/212 7/17 10/17
(8,01%) (41,2%) (58,8%)
Sin EVA durante el 195/212 154/195 41/195
seguimiento (91,98%) (79%) (21%)

Hay dos estudios publicados previamente al nuestro con un disefo
similar: realizar una técnica que permita identificar pacientes con
alteraciones vasculares y seguirles en el tiempo, de cara a demostrar
que los pacientes con esa técnica patoldgica tienen un mayor riesgo de

sufrir eventos vasculares.

En el primer trabajo, Nikpour et al, utilizan la gammagrafia de
perfusion miocardica en una poblacidn de 122 mujeres con LES sin
enfermedad coronaria previa. En las variables estudiadas relacionadas
con el LES incluyen datos de actividad del LES mediante el SLEDAI-2K,
dafio con el SLICC Damage Index (SDI), presencia de anticuerpos
antifosfolipido y los tratamientos: uso/no uso de corticoides,
antimaldricos e inmunosupresores. Respecto a los factores de riesgo
vascular tradicionales, calculan el riesgo de cada paciente mediante la
escala de Framingham a 10 afos. La edad media es de 45 anos, con
un seguimiento medio de 8.7 afios. El 37,7% de las mujeres

presentaban defectos de perfusion miocardica, y observan 15 eventos
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coronarios (1 IAM y 14 angor) a lo largo del seguimiento. En el modelo
de Cox identifican que los defectos de perfusidén miocardicos son un
potente predictor independiente de eventos coronarios, con una HR de
13 (IC 95% 2,8-60,1, p=0,001). Ademas, la media de los valores
obtenidos con la escala de Framingham son un predictor de eventos
coronario, con un HR de 1,8 (IC 95% 1,1-2,9, p=0,01). Hay que
seflalar que los valores del Framingham obtenidos corresponden a
valores de bajo riesgo (media de 2,39 en el grupo con defectos), por
lo que realmente no parece que esta escala aporte mucho en la
identificacion de pacientes de mayor riesgo. En este trabajo concluyen
que los defectos de perfusion miocardicos identificados con
gammagrafia son predictores de eventos coronarios, y puede ser Uutil
en la identificacién de los pacientes con mayor riesgo de sufrir un

evento coronario [121].

En el segundo trabajo, de Kao et al, utilizan el eco-Doppler de
carétidas para medir el engrosamiento de intima-media y detectar la
presencia de placas de ateroma. Estudian una cohorte proveniente de
dos centros (Pittsburg y Chicago) con 392 mujeres sin enfermedad
vascular previa. En las variables estudiadas relacionadas con el LES
incluyen datos de actividad del LES mediante el SLAM (Systemic Lupus
Activity Measure), dafio con el SLICC Damage Index (SDI), presencia
de anticuerpos antifosfolipido y los tratamientos: uso/no uso de
corticoides y dosis, uso/no uso de antimalaricos y uso/no uso de
inmunosupresores. Respecto a los factores de riesgo vascular
tradicionales, evalian de forma exhaustiva todos ellos y calculan el
riesgo de cada paciente mediante la escala de Framingham a 8 afos,
ajustandolo asumiendo el principio de proporcionalidad. La edad media
es de 44 afios y les siguen una media de 8 afios. EL 32% de los
pacientes tenia placa de ateroma, y el engrosamiento de intima-media
era de 0,65 mm. Durante el seguimiento 38 pacientes sufren un evento

vascular (angor, IAM, angioplastia coronaria percutanea, bypass
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coronario, muerte subita, AIT e ictus), siendo un evento duro en 17
pacientes (IAM, angioplastia coronaria percutdnea, bypass coronario,
muerte subita e ictus). En el modelo de Cox identifican que el
engrosamiento basal de intima media es un predictor independiente de
evento vascular duro, con un HR de 1,35 (IC 95% 1,12-1,64, p<0,01),
asi como la presencia de placa de ateroma, con un HR de 4,26 (IC 95%
1,23-14,83, p=0,01). En este trabajo concluyen que la presencia de
placas de ateroma y el engrosamiento de intima-media son predictores
de eventos vasculares. Y consideran que la eco-Doppler de carétidas
puede ser una herramienta Util para la estratificacion del riesgo

vascular en los pacientes con LES [122].

Ademas de un ITB anormal, en nuestro estudio se han identificado
otros factores predictivos de EVA (sexo masculino, dosis acumuladas
de prednisona, historia familiar de enfermedad vascular precoz y
enfermedad vascular previa). En la revision sistematica de Schoenfeld,
solo 9/20 de los estudios tuvieron en cuenta los antecedentes
familiares de enfermedad vascular precoz [85], y solo en uno de ellos
se mostrd una asociacion estadisticamente significativa con la
enfermedad coronaria en el analisis multivariable [91]. En nuestra
cohorte, el tener antecedentes familiares de enfermedad vascular
precoz fue el predictor con el SHR mas alto. Esto es congruente con
estudios de cohortes de gran tamafio en la poblacién general, en los
cuales esta variable se ha relacionado con un mayor riesgo de eventos
arteriales; de hecho, los antecedentes familiares de enfermedad
cardiovascular se han utilizado para la estratificacién del riesgo
cardiovascular total en las directrices de la Sociedad Europea de
Hipertensién (ESH) y la Sociedad Europea de Cardiologia (ESC) de

2013 para el tratamiento de la hipertensién arterial [16].

En muchos estudios disefiados para identificar los factores de riesgo
de EVA en pacientes con LES, se excluyeron a los pacientes con

enfermedad vascular previa, mientras que en la poblacién general los
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antecedentes de trombosis arterial confirieron un riesgo cardiovascular
muy alto [16]. En nuestro estudio los pacientes con trombosis
arteriales previas tenian un riesgo 5 veces mayor de EVA en el modelo

final.

El sexo masculino se asocié de forma independiente con un mayor
riesgo de eventos arteriales. Este hallazgo es consistente con lo
descrito en otros estudios de cohortes y en un estudio poblacional [94,
123, 124]. Muchos de los estudios de enfermedad vascular en el LES
se han realizado exclusivamente en poblaciones de mujeres [85], y
esta es una de las razones por las que hay tan poca evidencia. Estos
hallazgos encajan con lo que se ha demostrado en la poblacién general.

El sexo masculino tiene un mayor riesgo vascular per se [125].

Por ultimo, quiero dedicar un apartado especifico a los tratamientos
farmacoldgicos empleados en el LES, y su posible implicacion (en
aumento o reduccion) en el desarrollo de aterosclerosis y el riesgo de

trombosis arteriales.

Si estudiamos la influencia de los tratamientos recibidos para el LES
en la aterosclerosis, como los corticoides, inmunosupresores o
antimaldricos, nos encontramos con una gran heterogeneidad de

resultados en los estudios publicados.

Roman et al [69] identificaron diferentes variables asociadas a
tener placas de ateroma en las arterias carotidas: la edad, la duracion
de la enfermedad, mayor dafio del LES medido con SDI; e identificaron
como factores protectores de tener placa de ateroma el anticuerpo Sm,
recibir tratamiento con hidroxicloroquina y ciclofosfamida. Como dato,
los pacientes sin placa de ateroma tenian una mayor proporcion de
tratamiento con prednisona y una mayor media diaria de prednisona
en los Ultimos 5 afios. En un estudio realizado en Brasil [126] el uso de
ciclofosfamida, los pulsos de metilprednisolona y una mayor dosis

media diaria de prednisona se asocié con una menor frecuencia de
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placa de ateroma en las cardtidas. Una mayor duracion del tratamiento
con prednisona se asocié con mayor riesgo de presencia de placa de
ateroma, sugiriendo estos datos un posible efecto dual de los
esteroides sobre la aterosclerosis. Este efecto se observé en un estudio
realizado en una poblacion de pacientes pediatricos con LES. Los
efectos beneficiosos de la prednisona en el engrosamiento de intima-
media se obtenian entre las dosis de prednisona de 0,15 mg/kg-
0,40mg/kg. En cambio, las dosis inferiores o superiores a estos limites
se asociaban con mayor riesgo de engrosamiento de intima media. En
este estudio la azatioprina se asocioé con un engrosamiento de la intima
media [127]. Un efecto directo de la dosis acumulada de prednisona
en la presencia de placas de ateroma en las carétidas, tanto sin ajustar
como ajustado a los factores de riesgo tradicionales, se demostrd en
un trabajo de Doria et al [128] y también en un estudio en México de

Romero-Diaz et al [93].

El efecto de los glucocorticoides sobre la enfermedad cardiovascular
de los pacientes con LES es complejo. Por un lado, los glucocorticoides
pueden controlar la actividad del lupus, que puede ser una de las
causas de la aterosclerosis prematura. Por otro lado, los efectos
secundarios metabdlicos de los glucocorticoides pueden aumentar el
riesgo cardiovascular [129], teniendo en cuenta que el gradiente de
dosis/toxicidad parece que no es lineal: el riesgo de dafio aumenta con
dosis de prednisona superiores a 7,5 mg/dia, alcanzando niveles
maximos con dosis superiores a 30 mg/dia [130]. Por lo tanto, no es
sorprendente que los estudios que analizan la relacién entre la terapia
con glucocorticoides y la enfermedad cardiovascular hayan arrojado
resultados heterogéneos [85]. En este estudio construimos tres
variables diferentes para modelar el efecto de los glucocorticoides en
el EVA: la dosis maxima recibida durante el seguimiento, la dosis diaria
promedio y la dosis acumulada total. Solo |la dosis total acumulada se

identific6 como un factor de riesgo, con cada aumento de 10 g sobre
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la media de toda la cohorte, 18,7 g, lo que resulta en un aumento del
riesgo de AVE de alrededor del 2%. Esto concuerda con un estudio
reciente de nuestra cohorte, en el que una dosis reducida de régimen
de glucocorticoides dio lugar a una disminucion significativa del dafio
cardiovascular después de 5 anos de seguimiento [44]. Mas
recientemente, un estudio de cohorte longitudinal en pacientes con LES
chinos de Hong Kong ha demostrado que los que recibieron dosis de
prednisona =0,6 mg / kg / dia durante 4 semanas o mas tuvieron 14
veces mas probabilidades de morir (por diferentes causas: infecciones,

EVA, cancer) durante el seguimiento [131].

Estos resultados reflejan la compleja relacién existente entre la
actividad de la enfermedad, los efectos protectores o adversos de los
farmacos utilizados, y la enfermedad vascular. Es posible que cierto
grado de inmunosupresion proteja frente al desarrollo de aterosclerosis
producido por el dafio endotelial asociado a la inflamacion crénica, pero
también existe un efecto pro aterosclerotico de los farmacos
inmunosupresores, particularmente los corticoides y la azatioprina, que
puede prevalecer mas alld de un cierto umbral. Ademas, es casi
imposible separar la fuerte asociacién que existe entre la severidad de
la enfermedad y una mayor inmunosupresién. Por ultimo, en los
trabajos publicados se han utilizado y comparado diferentes variables
finales, desde eventos vasculares crudos hasta diferentes técnicas que
identifican presencia de aterosclerosis, lo que conlleva muy diferentes
implicaciones clinicas. Por esto, muchas preguntas sobre el efecto del
tratamiento del LES en la enfermedad vascular permanecen sin

respuesta.
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6.6 FORTALEZAS Y LIMITACIONES DEL ESTUDIO

Para una interpretacion adecuada de los resultados, creo que es

necesario tener en cuenta las limitaciones y fortalezas del estudio.

6.5.1.-Limitaciones del estudio

e No disponemos de grupo control, para poder comparar

prevalencias en grupos de pacientes emparejados.

e La poblacién estudiada es muy homogénea desde el punto de
vista étnico, estd constituida principalmente por personas
caucdsicas que viven en un pais con un bajo riesgo

cardiovascular general.

e Se trata ademas de una cohorte de pacientes que proviene
de un centro especializado, lo que puede conllevar un sesgo
de seleccidén de pacientes mas graves, dejando fuera de los
analisis pacientes con manifestaciones clinicas de LES menos

graves.

e El nimero de enfermos incluidos y el tiempo de seguimiento
realizado en esta cohorte puede ser bajo para obtener una

adecuada potencia estadistica.

e Casi el 90% de nuestros pacientes recibié tratamiento con
hidroxicloroquina y las dosis de prednisona fueron bajas en
comparacion con otras cohortes [129], lo que podria explicar
al menos en parte el bajo nUmero de EVA que se produjeron

durante el seguimiento.

6.5.2.-Fortalezas del estudio
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El hecho de que la cohorte proceda de un Unico centro
permite que el seguimiento haya sido muy homogéneo y

minimiza la pérdida de casos.

Recogida de informacién muy detallada sobre las variables
clinicas e inmunoldogicas del LES, los tratamientos

administrados y los factores de riesgo cardiovascular.

El andlisis estadistico de la fase prospectiva se realizd
mediante el enfoque CRR, que reduce sustancialmente el
sesgo asociado con suposiciones poco confiables sobre los
perfiles de censura comunes en los estudios de supervivencia

clasicos.
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6.7.-APLICACION DEL ESTUDIO EN LA PRACTICA CLINICA

La principal aplicacidén practica de este trabajo es la incorporacion
del ITB (una prueba sencilla, no invasiva y que puede realizarse en la
consulta) en la valoracion del riesgo cardiovascular de los pacientes
con LES, afadida a la historia clinica y a la utilizacidon de las escalas de
calculo de riesgo vascular (SCORE), para identificar a los pacientes que

tengan un mayor riesgo de sufrir eventos vasculares.
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CONCLUSIONES
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En base a las cuatro hipétesis y objetivos planteados en esta tesis

doctoral, las conclusiones son las siguientes:

1) La prevalencia de EAP (definida como ITB <0.9) es mayor en los

pacientes con LES que en la poblacidon general.

2) La edad es el principal factor de riesgo asociado a la presencia de
EAP (definida como un ITB <0,9). Otros factores de riesgo
probablemente asociados son la diabetes mellitus, la hipertensién

arterial, la hipercolesterolemia y el tabaquismo activo.

3) La influencia de los diferentes factores de riesgo vascular en el
riesgo de EAP (definida como un ITB <0,9) es diferente seguln la
edad de los pacientes. En pacientes menores de 35 anos
probablemente tienen mas importancia los factores de riesgo
relacionados con la enfermedad (presencia de anticuerpos
antifosfolipido o de sindrome antifosfolipido, dosis acumulada de
prednisona), mientras que en pacientes mayores de 35 afios son
mas importantes los factores de riesgo convencionales

(especialmente hipertension arterial e hipercolesterolemia).

4) La presencia de un ITB anormal (£0,9 o >1,4) podria tener un
valor predictivo de riesgo incrementado de EVA. El sexo
masculino, la historia personal de EVA previos, los antecedentes
familiares de enfermedad vascular precoz y una mayor dosis
acumulada de prednisona se asocian con un riesgo aumentado de
EVA.
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aCL Anticuerpos anticardiolipina

aFL Anticuerpos antifosfolipido

AIT Accidente isquémico transitorio

ANA Antinuclear antibodies

ATP Il Adult Treatment Panel llI

DE Desviacion estandar

DM Diabetes mellitus

EAP Enfermedad arterial periférica

ECG Electrocardiograma

ESC European Society of Cardiology

ESH European Society of Hypertension

EULAR/ACR | European League Against Rheumatism / American College of Rheumatology
HDL High Density Lipoprotein

HR Hazard ratio

HTA Hipertension arterial

IAM Infarto agudo de miocardio

ICAM-1 Intercellular Adhesion Molecule 1

IL-1 Interleucina |

IL-8 Interleucina 8

ITB indice tobillo-brazo

LDL Low Density Lipoprotein

LES Lupus eritematoso sistémico

MCP-1 Monocyte Chemoattractant Protein-1

M-CSF Macrophage colony-stimulating factor

0Osl Organizacion sanitaria integrada

RIQ Rango intercuartil

RM Resonancia magnética

SAF Sindrome antifosfolipido

SCORE European Vascular Risk Systematic Coronary Risk Evaluation
SDI SLICC Damage Index

SHR Sub-distribution Hazard Ratio

SLAM Systemic Lupus Activity Measure

SLEDAI Systemic Lupus Erythematosus Disease Activity Index
SLICC Systemic Lupus Erythematosus International Collaborating Clinics Damage Index
SNC Sistema nervioso central

SM Sindrome metabdlico

TC Tomografia computerizada

TNFa Tumor Necrosis Factor alfa

VCAM-1 Vascular Cell Adhesion Molecule 1
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Peripheral Arterial Disease in Systemic Lupus
Erythematosus: Prevalence and Risk Factors

Jose Gabriel Erdozain, Irama Villar, Javier Nieto, and Guillermo Ruiz-Irastorza

ABSTRACT. Objective. To analyze the prevalence of peripheral arterial disease (PAD) and cardiovascular (CV)

risk factors in a cohort of patients with systemic lupus erythematosus (SLE) and to identify variables
potentially related to PAD.

Methods. The study included 216 patients with SLE from the Lupus-Cruces prospective observa-
tional cohort. The ankle brachial index (ABI) was determined in each patient, with values < 0.9
considered diagnostic of PAD. Demographic and clinical variables, presence of traditional risk
factors and CV events, cardiovascular risk calculated by Systematic Coronary Risk Evaluation
(SCORE), and treatments received by each patient were analyzed.

Results. Ninety-two percent of patients were women. The mean age (SD) was 49 years (15), with a
mean followup (SD) of 12 years (9). The prevalence of low ABI was 21%. CV risk factors were
frequent: smoking, 30% of patients; high blood pressure, 32.7%; diabetes mellitus, 3.2%; hypercho-
lesterolemia, 34.1%; and metabolic syndrome, 9.7%. The following variables were associated with
low ABI in the univariate analysis: age (p < 0.001), hypertension (p = 0.002), diabetes (p = 0.018),
hypercholesterolemia (p = 0.018), CV events (p < 0.001), SCORE (p = 0.004), cumulative dose of
cyclophosphamide (p = 0.03), and fibrinogen levels (p = 0.002). In the multivariate analysis, the only
independent variable in the final model was age (OR 1.04, 95% CI 1.02-1.07, p < 0.001), with a
tendency for the presence of any vascular risk factor (diabetes, hypertension, hypercholesterolemia,
or current smoking; OR 2.3,95% CI 0.99-5.1, p = 0.053).

Conclusion. The prevalence of low ABI in patients with SLE is higher than expected. While the
association with CV risk factors and vascular disease in other territories was strong, we could not
identify SLE-specific variables independently associated with PAD. (First Release Jan 15 2014;

J Rheumatol 2014;41:310-17; doi:10.3899/jrheum.130817)

Key Indexing Terms:
SYSTEMIC LUPUS ERYTHEMATOSUS

VASCULAR DISEASE

HYPERTENSION

CARDIOVASCULAR RISK FACTORS ATHEROSCLEROSIS HYPERCHOLESTEROLEMIA

Patients with systemic lupus erythematosus (SLE) have an
increased prevalence of cardiovascular (CV) disease. The
bimodal pattern of mortality proposed by Urowitz, ef al in
1976 described a late peak of mortality mainly due to athero-
sclerotic heart disease!. In different series, the prevalence of
symptomatic coronary artery disease (CAD) ranged from 6
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to 10%'>3*. Women younger than 55 years of age with
SLE have a 5-fold to 8-fold higher risk of developing CAD
compared to women in the general population?. The risk of
hospitalization for stroke has been shown to be 2-fold higher
in patients with SLE3.

Premature atherosclerosis has been primarily related to
traditional vascular risk factors2#. However [and despite the
higher prevalence of hypertension (HTN) and hypercholes-
terolemia in patients with SLE compared with the general
population], traditional Framingham CV risk factors fail to
fully explain the increased CV morbidity and mortality seen
in SLE’. Several studies have found an association between
premature atherosclerosis and some SLE-related factors,
such as disease duration, steroid therapy, or irreversible
organ damage?*>9.

Peripheral arterial disease (PAD) is frequently asympto-
matic and can be difficult to diagnose’. The development of
noninvasive, simple techniques with low intraobserver and
interobserver variability, such as the ankle-brachial index
(ABI), has facilitated the detection of subclinical PADS. An
ABI lower than 0.9 is diagnostic of PAD with 95-99%
accuracy’. Moreover, a low ABI has been related to a higher
incidence of myocardial infarction and stroke and higher
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mortality, both vascular and nonvascular, in studies in the
general European and North American populations!®-!!,
The incidence, risk factors, and consequences of PAD
have not been well studied in patients with SLE. Given the
high risk for atherosclerotic disease in patients with SLE,
subclinical PAD is possibly frequent and underdiagnosed,
with potential prognostic implications. We aimed to study
the prevalence of PAD in the Lupus-Cruces cohort and to
analyze the associated vascular and nonvascular risk factors.

MATERIALS AND METHODS

Study objectives. The primary objective in this cross-sectional study was to
determine the prevalence of PAD in patients with SLE. The secondary
objective was to identify factors potentially associated with PAD.

Study population and variables. Consecutive patients within the
Lupus-Cruces longitudinal observational cohort, at the Autoimmune
Diseases Unit, Hospital Universitario Cruces (a tertiary teaching center in
Barakaldo, Spain, associated with the University of the Basque Country),
were invited to participate in our study between January 2010 and June
2011. All patients fulfilled the 1997 classification criteria of the American
College of Rheumatology'?. The local institutional review board of the
Hospital Universitario Cruces approved the study protocol in compliance
with the Helsinki Declaration. All patients signed an informed consent at
the time of enrollment.

Patients were routinely assessed every 3 to 6 months, unless clinical
status demands more frequent visits. On the other hand, patients on
longterm remission were seen on a yearly basis. At each followup visit, a
number of clinical and immunological variables from every patient were
routinely collected in a database: demographic characteristics (age, sex,
race, year of diagnosis), SLE manifestations, autoantibody profile
(anti-DNA, anti-Ro, anti-La, anti-RNP, anti-Sm, antiphospholipid), treat-
ments received (corticosteroids, immunosuppressives, antimalarials, anti-
coagulants, etc.), complications of the disease and/or treatment. Date of
death and cause of death were recorded when appropriate. This database
was completed with CV variables: presence of CV risk factors [age, defined
as more than 55 and 65 years in men and women, respectively; arterial
HTN, defined as 2 consecutive measurements of at least 140/90 mmHg or
antihypertensive therapy; diabetes mellitus (DM), defined as 2 consecutive
fasting blood glucose determinations = 126 mg/dl or treatment with anti-
diabetic drugs; hypercholesterolemia, defined as total blood cholesterol
fasting levels > 200 mg/dl on 2 consecutive determinations or treatment
with cholesterol-lowering drugs; metabolic syndrome according to the
Adult Treatment Panel III definition'3; and current or past smoking],
degree of physical exercise (aerobic exercise 1 h/day, at least 3 days a
week), presence of previous subclinical organ damage [left ventricular
hypertrophy (LVH), presence of microalbuminuria], previous CV events
(previous coronary events, heart failure, cerebrovascular disease, renal
disease, PAD, or advanced retinopathy), and CV disease-related treatments
(aspirin, statins). CV events were defined as the presence of compatible
clinical signs and symptoms and eventually confirmed by complementary
tests: myocardial infarction was defined as typical chest pain with charac-
teristic electrocardiographic features and elevated levels of creatine kinase
(MB fraction) and/or T troponine; stroke by computed tomography (CT)
scanning or magnetic resonance imaging; cerebral transient ischemic
attacks (TIA) were diagnosed in the setting of acute focal neurologic
symptoms/signs lasting < 24 h. CV risk stratification was performed using
the European Vascular Risk Systematic Coronary Risk Evaluation
(SCORE) scale for the Mediterranean population'#. The Systemic Lupus
International Collaborating Clinics damage index (SDI)'> and the SLE
Disease Activity Index (SLEDAI)'® were calculated at the time of
enrollment for each patient.

The size, weight, and waist and hip circumference were determined in

each patient at the time of performing the ABI, along with calculation of the
body mass index (BMI). ABI was performed in both legs to each patient in
ad hoc scheduled visits, from January 2010 to June 2011. The MD2/SD2
Dopplex High Sensitivity Pocket Doppler was used for our study and all
ABI were performed by the same 2 trained physicians working together
with each patient. In every patient, 1 ABI was calculated for each leg, the
lowest value being chosen. An ABI < 0.9 was considered abnormal.

To evaluate subclinical organ damage, the presence of microalbu-
minuria and LVH were tested. All patients collected an early morning urine
sample to calculate the albumin/creatinine ratio. Data to calculate LVH
were extracted from echocardiograms performed during a screening
program for detecting pulmonary HTN in the whole Lupus-Cruces
cohort!7.

Statistical analysis. The clinical descriptors of the cohort were generated,
using means with SD, medians and ranges, or proportions. The total preva-
lence of PAD was calculated. The relation between the different SCORE
categories and the normal/abnormal ABI was tested by McNemar test. To
identify associations with PAD, the following independent variables were
tested against the dependent variable “ABI lower than 0.9”, using
chi-square with Yates’ correction or Student t-test: age at SLE diagnosis,
age at the time of ABI, disease duration, sex, age as a vascular risk factor,
abdominal obesity, metabolic syndrome, DM, HTN, hypercholesterolemia,
smoking (current or past), any vascular risk factor (DM or HTN or hyper-
cholesterolemia or current/past smoking), exercise, alcohol consumption,
family history of premature CV disease, BMI, menopause, previous
subclinical organ damage (LVH and microalbuminuria), previous CV
events [ischemic heart disease and/or heart failure (IHD/HF), stroke, PAD],
chronic renal failure, previous arterial thrombosis (stroke or IHD/HF or
PAD), uric acid, vitamin D levels, previous lupus nephritis or antiphospho-
lipid syndrome, anti-DNA, anti-Ro, anti-La, anti-U RNP, anti-Sm, and
antiphospholipid antibodies (aPL; lupus anticoagulant and/or anticardio-
lipin antibodies at medium-high levels on at least 2 different determinations
12 weeks apart), SLEDAI, SDI, prednisone (cumulative dose and
maximum dose ever received), hydroxychloroquine (yes/no and total dose),
cyclophosphamide (cumulative dose), low-dose aspirin (number of months
on treatment), anticoagulants (no. mos taking treatment), or statins (no.
mos taking treatment) and fibrinogen levels at the time of the ABI. Those
variables with a p value < 0.1 in the univariate analysis were subsequently
included in a backward stepwise logistic regression model to identify
independent associations with PAD.

All statistical analysis was done using the software SPSS 20.0.0 statis-
tical package for Mac OS X (SPSS Inc.).

RESULTS

Demographic and SLE-related variables. Two hundred
sixteen patients were studied; 200 were women (92%). Two
hundred nine patients (96%) were white, with the remaining
consisting of 3 Afro-Caribbeans, 2 Hispanics, and 2 Arabs.
The mean (SD) age at SLE diagnosis was 36 years (15). The
mean age at the time of the ABI study was 49 (15) years,
with a mean (SD) followup after SLE diagnosis of 12 (9)
years. The remaining clinical and therapeutic variables are
shown on Table 1.

CV risk factors, target organ damage, and previous CV
events. Traditional CV risk factors were frequent in our
cohort (Table 2). As a whole, 162 patients (74.7%) had at
least 1 traditional CV risk factor. In terms of CV risk, 205
patients (95%) had a SCORE between 0 and 4 and 11
patients (5%) had a SCORE = 5, which reveals a high or
very high CV risk.

LVH was present in 15 patients (7%) and microalbu-

—| Personal non-commercial use only. The Journal of Rheumatology Copyright © 2014. All rights reserved. |—

Erdozain, et al: PAD in SLE

311

Downloaded from www.jrheum.org on February 3, 2014 - Published by The

Journal of Rheumatology


http://www.jrheum.org/
http://www.jrheum.org/
http://www.jrheum.org/
http://www.jrheum.org/
http://www.jrheum.org/

Table 1. Demographic and clinical characteristics of the cohort (n = 216).
Values are expressed as n (%) unless otherwise noted.

Age at study, yrs, mean (SD) 49 (15)
Age at diagnosis of SLE, yrs, mean (SD) 36 (15)
Sex: female 200 (92)
SLE duration, yrs, mean (SD) 12 (9)
Autoantibodies
Anti-DNA 106 (48.8)
Anti-Ro 70 (32.3)
Anti-La 18 (8)
Anti-RNP 30 (13.8)
Anti-Sm 29 (13.4)
Antiphospholipid antibodies 75 (34.6)
Lupus nephritis 60 (27.6)
Antiphospholipid syndrome 21(9.7)
SDI at ABI
0 98 (45.2)
1 53 (244)
2 31 (14.3)
3 19 (8.8)
4 11(5.1)
5 4(1.8)
8 1(0.5)
SLEDAI at ABI
0 104 (48.1)
1-5 91 (42.2)
=6 21 (9.7)
Use of prednisone: y/n 191/25
Average daily dose of prednisone, mg/d, mean (SD) 5.6
Use of hydroxychloroquine:y/n 193/23
Use of immunosuppressive drugs
Cyclophosphamide: y/n 52/164
Mycophenolate: y/n 34/182
Azathioprine: y/n 64/152
Use of statins: y/n 73/143

ABI: Ankle-brachial index; SDI: Systemic Lupus International
Collaborating Clinics damage index; SLEDAI: Systemic Lupus
Erythematosus Disease Activity Index.

minuria in 39 of 196 patients (20%); 6 patients (2.8%) had
ischemic heart disease and/or heart failure, 19 patients (8.8%)
had a stroke, and 3 (1.4%) had symptomatic PAD. Advanced
retinopathy was not found in any patient. As a whole, 26
patients (12%) had a history of at least 1 vascular event. In
addition, 22 patients (10%) had some degree of chronic renal
disease, mostly as a consequence of lupus nephritis.

Frequency and associations of low ABI. Forty-six of the 216
patients studied (21%) had an abnormal ABI (< 0.9).
Compared with those with normal ABI, patients with low
ABI were older at study date (mean age 57 vs 47 years,
respectively, p < 0.001), were older at SLE diagnosis (mean
age 43 vs 34 years, respectively, p = 0.001), and had more
frequently age as a CV risk factor (32% vs 15%, p =0.014).
Women with a low ABI were more often postmenopausal
(66% vs 47%,p =0.03). Also, these patients had more tradi-
tional CV risk factors such as DM (8.7% vs 1.8%, p =
0.018), HTN (52.2% vs 27.5%, p = 0.002), and hypercholes-
terolemia (50% vs 29.8%, p = 0.018), and had more

Table 2. Prevalence of cardiovascular risk factors, organ damage, and
cardiovascular events in the full cohort (n = 216). Values are expressed as
n (%).

Age as risk factor 41 (18.9)
Family history 25 (11.5)
Current smoking 65 (30)
Smoking (ever) 109 (50.2)
Alcohol 26 (12)
No exercise 97 (44.9)
Abdominal obesity 73 (33.6)
DM 7(3.2)
Hypertension 71 (32.7)
Hypercholesterolemia 74 (34.1)
MS 21(9.7)
BMI
Low weight 20 (9.3)
Normal weight 86 (39.8)
Overweight 69 (31.8)
Obesity 36 (16.6)
Morbid obesity 5(2.3)
Any vascular risk factor (DM, HBP, DLP, 162 (74.7)
or current smoking)
LVH 15(6.9)
Microalbuminuria* 39 (19.8)
IHD/HF 6(2.8)
Stroke 19 (8.8)
CRD 22 (10)
PAD 3(14)
Advanced retinopathy 0(0)
Menopause 103 (50.7)
SCORE
0 141 (65)
1 31 (14.3)
2 22 (10.1)
3 5(2.3)
4 7(3.2)
5 52.3)
6 2(0.9)
7 2(0.9)
8 2(0.9)

Any vascular event (stroke, IHD/HF, PAD, or CRD) 26 (12)

* Total sample: 196 patients, DM: diabetes mellitus; HBP: high blood
pressure; DLP: dyslipoproteinemia; MS: metabolic syndrome; BMI: body
mass index; LVH: left ventricular hypertrophy; IHD/HF: ischemic heart
disease and/or heart failure; CRD: chronic renal disease; PAD: peripheral
arterial disease; ABI: ankle-brachial index; SCORE: Systematic Coronary
Risk Evaluation.

previous CV events, including IHD/HF (8.7% vs 1.2%, p =
0.0006), stroke (17.4% vs 6.4%, p = 0.02), and previous
arterial thrombosis (ischemic heart disease, stroke or PAD;
28.3% vs 7.6%, p < 0.001) than patients with a normal ABI.
Patients with low ABI had more frequently at least 1 CV risk
factor (presence of HTN, diabetes, hypercholesterolemia, or
smoking ever) compared with patients with normal ABI
(89.1% vs 70.8%, respectively, p = 0.011; Table 3). An
increasing proportion of patients with a low ABI was seen
paralleling SCORE values (p = 0.004; Table 4).

Among SLE-related variables, only higher fibrinogen
levels (425 vs 378 mg, p = 0.002) and a lower cumulative
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Table 3. Relationship between low ABI and cardiovascular variables (univariate analysis). Values are n (%)

unless otherwise noted.

Low ABI, Normal ABI, p
n=46 n=170

Age at SLE diagnosis, yrs, mean (SD) 43 (17) 34 (14) 0.001
Age at study, yrs, mean (SD) 57 (15) 47 (14) <0.001
Disease duration, yrs, mean (SD) 14 (10) 12 (9) 0.245
Sex (female) 41/46 (89) 158/170 (93) 0.394
Age as a vascular risk factor 15/46 (32) 26/170 (15) 0.007
Abdominal obesity 20/46 (43) 53/170 (31) 0.173
Metabolic syndrome 5/46 (11) 16/170 (9) 0.988
DM 4/46 (8.7) 3/170 (1.8) 0.018
HTN 24/46 (52.2) 47/170 (27.5) 0.002
Hypercholesterolemia 23/46 (50) 51/170 (29.8) 0.018
Current smoking 15,746 (33) 50/170 (29) 0.18
Smoking ever 24/46 (52) 84/170 (49) 0.74
Any vascular risk factor (DM, HTN, 37/46 (80) 99/170 (58) 0.005

hypercholesterolemia, or current smoking)
Any vascular risk factor (DM, HTN, 41/46 (89.1) 120/170 (70.8) 0.011

hypercholesterolemia, or ever smoking)
No exercise 20/46 (43) 77/170 (45) 0.82
Alcohol 5/46 (11) 21/170 (12) 0.36
Family history of CV disease 6/46 (13) 19/170 (11.2) 093
BMI: mean (SD) 26.7 (5.3) 255(5.5) 0.2
Postmenopausal status* 27/41 (66) 75/161 (47) 0.03
Microalbuminuria** 7/40 (17) 32/156 (20) 0.67
Left ventricular hypertrophy 5/46 (11) 10/167 (6) 0.252
IHD/HF 4/46 (8.7) 2/170 (1.2) 0.006
PAD 2/46 (4.3) 1/170 (0.6) 0.052
Stroke 8/46 (17.4) 11/170 (6.4) 0.02
Chronic renal disease 4/46 (9) 18/170 (11) 0.707
Previous arterial thrombosis (stroke, 13/46 (28.3) 13/170 (7.6) <0.001

THD/HF, or PAD)
Uric acid, mg/dl: mean (SD) 447 (1.2) 4.49 (1.7) 0.94
D vitamin levels, ng/ml: mean (SD) 25.6 (11.7) 29.1 (27.3) 0414

* Data calculated on 200 women. ** Total sample: 196 patients. SLE: systemic lupus erythematosus; DM:
diabetes mellitus; HBP: high blood pressure; DLP: hypercholesterolemia; PAD: peripheral arterial disease;
IHD/HF: ischemic heart disease and/or heart failure; ABI: ankle-brachial index; HTN: hypertension; CV: cardio-

vascular; BMI: body mass index.

Table 4. Prevalence of low ABI in the different SCORE risk groups.

SCORE Low ABI (%)
0 17/140 (12)
1 11/31 (35)
2 7122 (35)

3 2/5 (40)

4 3/7 (43)

5 3/5 (60)

6 172 (50)

7 1/2 (50)

8 1/2 (50)

p =0.004. SCORE: Systematic Coronary Risk Evaluation; ABI: ankle- brach-
ial index.

dose of cyclophosphamide (1.15 vs 2.74 g, p = 0.03) were
significantly identified in patients with a low ABI compared
with those with a normal ABI (Table 5).

After the multivariate analysis, the only independent
variables in the final model were the age at the time of the
ABI (OR 1.04,95% CI 1.02-1.07, p < 0.001). There was a
tendency for the presence of any vascular risk factor (DM,
HTN, hypercholesterolemia, or current smoking; OR 2.3,
95% C10.99-5.1, p = 0.053; Table 6).

DISCUSSION

The prevalence of PAD in the general population is not well
known, with 25% of patients being symptomatic. PAD is
associated with a high frequency of vascular disease in other
territories, such as the coronary (with a 4-fold higher risk of
suffering a myocardial infarction) and cerebral arterial beds
(with a 2-fold to 3-fold increased risk of stroke)!'8. Further,
PAD is associated with a 3-fold increased mortality, mainly
due to a 6-fold increased risk of coronary death!®. Thus, the
diagnosis of PAD, even in asymptomatic patients, is
important to prevent future vascular events. The main risk

—| Personal non-commercial use only. The Journal of Rheumatology Copyright © 2014. All rights reserved. |—

Erdozain, et al: PAD in SLE

313

Downloaded from www.jrheum.org on February 3, 2014 - Published by The

Journal of Rheumatology


http://www.jrheum.org/
http://www.jrheum.org/
http://www.jrheum.org/
http://www.jrheum.org/
http://www.jrheum.org/

Table 5. Relationship between low ABI and SLE var
otherwise indicated.

iables (univariate analysis). Values are n (%) unless

Low ABI, Normal ABI, p

n=46 n=170
Lupus nephritis 11/46 (24) 49/170 (29) 0.635
APS 5/46 (11) 16/170 (9) 0.767
Anti-DNA antibodies 21/46 (46) 85/170 (50) 0.721
Anti-Ro antibodies 13/46 (28) 56/170 (33) 0.67
Anti-La antibodies 3/46 (6) 15/170 (9) 0.616
Anti-RNP antibodies 4/46 (9) 25/170 (15) 0414
Anti-Sm antibodies 5/46 (11) 24/170 (14) 0.742
aPL 13/46 (28) 61/170 (36) 0.429
SLEDAI: mean (SD) 2 (3) 2(3) 0.062
SLEDALI categorical: 0.663
0 80 (77) 24 (23)
1-5 72 (79) 19 (21)
>6 18 (86) 3(14)
SDI: mean (SD) 1.26 (1.3) 1.09 (1.4) 0.453
Prednisone therapy ever 42/46 (91) 149/170 (88) 0.49
Total dose of prednisone, g, mean (SD) 16 (18.6) 23.8 (63.4) 0.678
Maximum dose of prednisone, g, mean (SD) 28.7 (26.2) 26.7 (26.3) 0.644
Hydroxychloroquine ever 40/46 (87) 153/170 (90) 0.553
Total dose of hydroxychloroquine, g, mean (SD) 432.3 (476.8) 409.7 (518.3) 0.79
Cyclophosphamide cumulative dose, g, mean (SD) 1.15(3.3) 2.74 (6.9) 0.03
Aspirin, mos, mean (SD) 59 (66) 41 (66) 0.104
Statins, mos, mean (SD) 33 (53) 17 (40) 0.069
Anticoagulation, mos, mean (SD) 12 (37) 11 (41) 0.816
Fibrinogen, mg/dl, mean (SD) 425 (94.3) 378 (90.2) 0.002

SLE: systemic lupus erythematosus; APS: antiphospholipid syndrome; aPL: antiphospholipid antibodies;
SLEDALI: Systemic Lupus Erythematosus Disease Activity Index; ABI: ankle-brachial index; SDI: Systemic

Lupus International Collaborating Clinics damage index.

Table 6. Variables associated with a low ABI (multivariate analysis).

OR 95% C1 p
Age at study, yrs 1.04 1.02-1.07 < 0.001
Any vascular risk factor (DM,
HTN, hypercholesterolemia,
or current smoking) 23 0.99-5.1 0.053

ABI: ankle-brachial index; DM: diabetes mellitus; HTN: hypertension.

factors for PAD in the general population are smoking, DM,
and arterial HTN. ABI testing is recommended in patients
with intermittent claudication, in asymptomatic individuals
older than 70 or older than 50 with vascular risk factors, and
in patients with a Framingham risk score up to 10%, with
absence of pedial pulses and/or presence of femoral bruits2C.

We found a high prevalence of mostly asymptomatic
PAD in patients with SLE (21%). This prevalence is 10-fold
higher than expected according to a recent Spanish
population-based cross-sectional survey of 6262 individ-
uals, which showed a 2.1% frequency of an ABI < 0.9 in the
subgroup of women 45 to 54 years of age?!. On the other
hand, the frequency of symptomatic PAD in our cohort
(1.3%) was similar to that found in the Toronto Lupus
cohort (2%)22.

Few have studied the prevalence of subclinical PAD in
patients with SLE. One study from London of 91 patients
with SLE younger than 55 years was designed to detect
early signs of atheroma by using ABI, whose abnormal
cutoff value was set at 1. The authors identified 37% of
patients with PAD. Age was the only variable associated
with a low ABI?. The lower prevalence of abnormal ABI
found in our study could be explained in part by the lower
cutoff we used, 0.9 instead of 1, according to current
guidelines®.

In a case-control study of 32 Chinese women with SLE
who had no previous CV disease or DM, designed to study
the correlation between arterial stiffness and disease
activity, the authors did not report any cases with an
abnormal ABI?*. Another study of Chinese patients from
Taiwan found a 4% frequency of abnormal ABI. That study
was focused on the relation between homocysteine and
brachial-ankle pulse wave velocity and no specific associa-
tions with ABI were sought?®. The same group studied
arterial stiffness by pulse wave velocity in 83 patients with
SLE. An ABI was performed on the whole cohort, with 24%
of them being abnormal; however, variables potentially
related with a low ABI were not analyzed?®.

Like the London study, we found an association between
the presence of PAD and age, both at the time of the study
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and at SLE diagnosis?®. The presence of menopause was
also associated with a low ABI in the univariate analysis.
The association between arterial events and the age at SLE
diagnosis has been consistently described?*27-28:29  An
association between CV events and menopause has been
found as well2.

Our study also revealed a strong association between
PAD and traditional CV risk factors (DM, HTN, hypercho-
lesterolemia, smoking, and SCORE scale), which persisted
as a tendency in the multivariate analysis. A relation with the
presence of previous CV events (IHD/HF, stroke, and
previous arterial thrombosis) was also seen. Other authors
have found associations with some, but not all, vascular risk
factors. Petri, et al found a relation with serum cholesterol
levels and HTN, but not with smoking or DM*. Manzi, et al
described an incidence of myocardial events in women with
SLE higher than expected in a population of women of
similar age, according to the Framingham Study Cohort?.
An association with hypercholesterolemia was seen, but not
with other classic vascular risk factors2. Urowitz, ef al found
a relation between CV events (myocardial infarction,
angina, TIA, stroke, PAD, and sudden death) and hypercho-
lesterolemia, smoking, and HTN, but not with DM?30.

Other groups found associations of CV events with
longer duration of SLE2#, positivity for aPL?’, Raynaud
phenomenon, renal disease, neuropsychiatric disease, and
vasculitis3?. In contrast, we found no associations with most
SLE-related factors, such as the autoantibody profile,
disease activity, chronic organ damage, or treatment with
prednisone or antimalarials. In the univariate analysis,
higher fibrinogen levels and lower cumulative doses of
cyclophosphamide were found in the low ABI group.
Despite the loss of statistical significance of both variables
in the multivariate analysis, the effect of chronic inflam-
mation in the vascular endothelium is suggested.
Accordingly, those therapies suppressing inflammation
could have a beneficial effect.

However, studies analyzing the effects of immunosup-
pressive and antimalarial therapy on vascular disease have
obtained heterogeneous results. Urowitz, et al?Y found an
association between CV events and steroid use as a
dichotomic “ever/never” variable, but not with the cumu-
lative dose or the duration of treatment. Surprisingly,
antimalarials and immunosuppressive drugs were used more
frequently in the group of patients with CV events. Manzi,
et al? and Petri, et al* found an association of CV disease
with longer duration of corticosteroid use. Roman, et al’!
identified several variables associated with the presence of
plaque: age, disease duration, and damage increased the
risk, while positivity for anti-Sm and therapy with hydroxy-
chloroquine and cyclophosphamide had a protective effect.
A higher proportion of patients taking prednisone and a
higher 5-year mean daily dose of prednisone were seen
among patients without plaque. In a Brazilian study?32,

hydroxychloroquine was not protective, while cyclophos-
phamide, methylprednisolone pulses, and the daily dose of
prednisone were associated with a lower frequency of
plaque. Interestingly, the duration of prednisone therapy was
directly related to the presence of plaque, suggesting a
somewhat dual effect of glucocorticoids. Such effect was
also found in a study of pediatric patients with SLE in whom
a beneficial effect of prednisone doses of 0.15-0.40 mg/kg/d
on the carotid intima-media thickness was found; however,
lower and higher doses were both associated with a higher
intima-media thickness33. A direct effect of the cumulative
dose of prednisone, both unadjusted and adjusted for
Framingham risk factors, on the presence of carotid plaque
was reported by Doria, et al** and similar results were
obtained by Romero-Diaz, et al in Mexico’>.

These heterogeneous results may actually reflect the
complex relation between disease activity, drug-associated
side effects, and vascular disease. It is possible that a certain
degree of immunosuppressive therapy protects from
endothelial damage by controlling inflammation, but the
proatherosclerotic effects of immunosuppressive drugs,
particularly glucocorticoids, may prevail beyond a certain
threshold. In addition, it is almost impossible to separate the
strong association between SLE severity and more intensive
immunosuppressive therapy. Lastly, a number of different
endpoints have been used, from crude clinical vascular
events to a wide range of noninvasive tests such as carotid
ultrasound, CT scan, or arterial stiffness calculations, which
can have different clinical implications. Thus, many
questions about the effect of SLE therapy on vascular
disease are still unresolved.

On the other hand, the effect of traditional CV risk
factors on vascular disease in patients with SLE is clear. We
found a prevalence of PAD in patients with SLE 10-fold
higher than expected?!. Up to 50% of our cohort was
overweight, compared with 39% of the Spanish general
population’®. Thirty-four percent had hypercholesterolemia,
compared to 50.5% of individuals in the Spanish general
population’”. The prevalence of HTN in the Spanish general
population is 35%, similar to the 33% frequency seen in our
patients®. However, the age range in epidemiological
studies is 18 to 80 years, while the mean age of our cohort
was 36 years. This suggests that hypercholesterolemia,
HTN, and other vascular risk factors appear earlier in
patients with SLE, with the expected clinical effect on the
development of vascular disease.

This study has several limitations. First, this is a
cross-sectional study, with a wide heterogeneity in variables
such as the age, SLE duration, and degree of organ damage.
The lack of statistical significance of some SLE-related
variables identified in other studies may be partially
explained by the confounding effects of this heterogeneity.
Eighty-nine percent of our cohort was taking antimalarials,
which makes it very difficult to analyze the actual effect of
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these drugs, given the lack of a sizable comparison group
not taking the therapy. However, the duration of therapy was
neither directly nor inversely associated with PAD,
remarking that the relation of antimalarials and athero-
sclerosis is far from clear’®. The complex relationship
between glucocorticoids and arterial disease has already
been discussed. In our study, we only considered the
cumulative and maximum dose of prednisone received.
Given the variation in the time of followup of the individual
patients, these glucocorticoid-related variables may not be
optimal to analyze the influence of prednisone on PAD.
Finally, the lack of a control group without SLE precluded
the complete analysis of most SLE-related variables.
Likewise, the prevalence of PAD in the general population,
as measured by low ABI, was obtained from other studies in
the Spanish population, and not directly calculated in a
control group of our area. Regarding the effects of SLE
activity on ABI, our study is limited by the low number of
patients with a SLEDAI = 6 at the time of the study. Also,
previous SLEDAI scores were not analyzed. Therefore, we
cannot exclude an effect of persistent severe SLE activity on
the development of PAD.

On the other hand, this is the first study analyzing the
incidence of PAD in patients with SLE using a validated
diagnostic technique and a working definition in accordance
with current international guidelines. In our descriptive
study, we found a high prevalence of PAD in patients with
SLE, which was asymptomatic in the vast majority of cases.
The clinical implications of our data will be further clarified
by future studies and by the longitudinal followup of our
cohort.
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Metabolic syndrome in patients with systemic lupus erythematosus: Causes and consequences
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Esta bien establecido que los pacientes con lupus eritematoso
sistémico (LES) presentan un mayor riesgo de sufrir episodios
vasculares tales como enfermedad coronaria, ictus y enfermedad
arterial periférica, con su consiguiente significado pronéstico'~. El
desarrollo de aterosclerosis subclinica es mayor y mas precoz en
pacientes con LES en comparacion con la poblacion general. Si
bien los factores de riesgo tradicionales, como la hipertension
arterial (HTA), la diabetes mellitus (DM), la dislipidemia y el
tabaquismo, son mas prevalentes en estos pacientes, ello no
explica completamente esta mayor prevalencia de vasculopatia
aterosclerética’.

El sindrome metabdlico (SM) agrupa varios factores de riesgo
vascular que se traducen en obesidad central y resistencia a la
insulina, lo que condiciona un mayor riesgo de desarrollo de DM tipo
2 y enfermedad cardiovascular’. No obstante, existen diferentes
definiciones de SM, cada una con distintos criterios: la de la
Organizacién Mundial de la Salud, la de la Federacion Internacional
de Diabetes o la del Panel de Expertos en Deteccion, Evaluacién y
Tratamiento de niveles elevados de colesterol en sangre en adultos,
del Adult Treatment Panel Il (ATP IlI)°. Dentro de los criterios
incluidos, algunos son factores muy extendidos en la practica clinica
habitualy, porlo tanto, faciles de evaluar. En cambio, en alguna de las
definiciones se incluye la medicién de la resistencia a la insulina
(HOMA), lo que dificulta su aplicabilidad. La presencia de obesidad
abdominal es obligatoria en algunas definiciones de SM, mientras
que en otras es solo un criterio de igual peso que otros factores de
riesgo vascular, lo que afiade dificultades a la hora de identificar a
estos pacientes.

A pesar de todo ello, la existencia de SM (independientemente
de la definicion que se elija) se ha asociado con un mayor riesgo de
enfermedad cardiovascular, aunque esta asociaciéon no es tan clara
como con los factores de riesgo clasicos. Se sabe que el SM es una
herramienta clinica atil en la poblacion para identificar a los
pacientes que precisan una mayor intervencion cara a prevenir la
aparicion de episodios vasculares. Parece claro que es un predictor
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del riesgo relativo de desarrollo a largo plazo de enfermedad
cardiovascular y diabetes, pero no predice el riesgo absoluto o
global a corto plazo. Por este motivo, diferentes sociedades
cientificas (Asociacion Americana de Diabetes, Asociacion Europea
para el Estudio de la Diabetes) recomiendan que se calcule el riesgo
vascular con calculadoras de riesgo global (SCORE, ecuacion de
Framingham o el algoritmo de PROCRAM), y posteriormente se
investigue la presencia de SM, para obtener el «riesgo cardiome-
tabolico»®. Este factor de correccién puede ser determinante en
personas jovenes, en las que estas calculadoras infravaloran el
riesgo, como ocurre en los pacientes con LES>.

La prevalencia de SM en la poblacion general en nuestro pais se
estima en torno al 15%. En pacientes con LES, Sabio et al. encontraron
una prevalencia del 20%, llegando a ser 4 veces mayor en aquellos
con LES menores de 40 afios’. En otros estudios de casos y controles
realizados en individuos con LES, en los que se han usado diferentes
definiciones de SM, también se ha encontrado una mayor
prevalencia de este sindrome que en la poblacién general®®.

Entre los pacientes con LES y SM, el factor de riesgo mas
frecuente es la HTA®. Por el contrario, la presencia de perimetro
abdominal aumentado es menor que en los controles sanos’®. Este
dato puede hacer que se infravalore la prevalencia de SM en los
pacientes con lupus, ya que si se eligen definiciones de SM donde la
presencia de perimetro abdominal aumentado es necesaria para el
diagnostico, podemos no detectar a un buen niimero de pacientes.
La edad se ha identificado también como un factor de riesgo para
presentar SM en los pacientes con LES®°,

Ademas de los factores clasicos, diversos estudios concluyen
que la actividad inflamatoria de la enfermedad favorece el
desarrollo de SM. Asi, los pacientes con mayores puntuaciones
en las escalas SLAM-R'' o SLEDAI-2K'®, los que presentaban
mayores niveles de proteina C reactiva (PCR) o velocidad de
sedimentacién, o niveles mas bajos de C37-*!!, o aquellos con
nefritis Itipica'®, presentan una mayor prevalencia de SM. El dafio
acumulado en los pacientes con LES también se ha asociado con
una mayor probabilidad de desarrollar SM”1%12,

En la cohorte internacional SLICC de pacientes con diagndstico
reciente de LES se ha encontrado que determinadas razas o etnias
presentan mayor prevalencia de SM, como los coreanos (OR 6,33;
IC 95% 3,68-10,86) o los hispanos (OR 6,2; IC 95% 3,78-10,12)"%. En
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una publicacién posterior, después de 2 afios de seguimiento,
el proceder de ancestros africanos (OR 3,35; IC 95% 1,59-7,01) o
ser hispano (OR 2,25; IC 95% 1,28-3,96) se asociaba con un
mayor riesgo de SM'°. En ese mismo trabajo se encontré que la
presencia previa de SM es de por si un factor de riesgo para tener
SM, siendo el factor que mas riesgo aportaba en el analisis
multivariante (OR 14,9; IC 95% 10,7-20,8).

Uno de los elementos que se cree que mas influyen en el
desarrollo de SM son los farmacos utilizados en el LES, sobre todo
los glucocorticoides. Negrén et al.'’, en una cohorte de Puerto Rico,
encontraron que haber recibido dosis de prednisona superiores a
10 mg/dia se asociaba con SM. Parker et al., en la cohorte SLICC,
encontraron asociacion entre la prevalencia de SM y el uso de
glucocorticoides en general®, o el uso de dosis medias diarias
elevadas'®. Sin embargo, otros trabajos no han encontrado
asociacion entre los glucocorticoides y el desarrollo de SM”%1912,

Es ampliamente conocido que las medidas higiénico-saluda-
bles, como la realizacion de ejercicio aerobico regular, previenen
el desarrollo de SM, tanto en la poblaciéon general como en
los pacientes con LES''. Asimismo, se ha encontrado en diversos
trabajos que el uso de antipalidicos en los pacientes con LES
tiene un efecto protector frente al desarrollo de SM”10-12-14
lo cual, unido a sus efectos protectores frente a las trombosis'®,
anade argumentos para el uso generalizado de hidroxicloroquina
en estos pacientes.

El LES se ha asociado de manera consistente con aterosclerosis
precoz'. En 2 trabajos se ha encontrado relacién entre la rigidez
arterial (medida mediante la velocidad de la onda de pulso), que es
la primera manifestacion de la aterosclerosis, y el SM. En el trabajo
de Sabio et al.'® la rigidez arterial se relacionaba con la edad, el sexo
masculino, el tiempo de evolucion del LES, los niveles de PCR y la
presencia de SM (OR 2,93; IC 95% 1,05-8,93). En el segundo estudio,
Valero-Gonzalez et al.!” encontraron que el SM aumenta la rigidez
arterial (OR 6,6; IC 95% 1,2-38), independientemente de la edad del
paciente y los valores de presion arterial. Ademas, el SDI también se
asociaba de forma independiente con una mayor rigidez arterial.

En el articulo publicado en este niimero de MepiciNa CLiNicA por
Garcia-Villegas et al.'® se estudia el valor prondstico del SM sobre
el desarrollo de trombosis en una cohorte de 238 mujeres
premenopausicas con LES. La edad media era de 31 afios, con
una duracion media de la enfermedad de 6,8 afios, un MEX-SLEDAI
de 2,3 y un SDI de 0,5. Respecto a los tratamientos recibidos, el
76,9% recibia cloroquina y el 93,3% glucocorticoides (a cualquier
dosis). Se hizo un seguimiento de la cohorte desde 2001 a 2008,
con una prevalencia de SM al inicio del 21,8%, similar a la
encontrada en un estudio de poblacion general de México
(21,4%)'°, pais en el que se llevd a cabo el estudio. Sin embargo,
cabe destacar que en este trabajo se utilizan los criterios de ATP III
con una modificacion, el indice HOMA y/o la glucosa en ayunas,
mientras que en el estudio de Aguilar-Salinas et al.!° se incluyeron
ambos sexos y, para el diagnostico de SM, se utilizd el indice de
masa corporal en vez del perimetro abdominal. Por tanto, ambas
prevalencias podrian no ser del todo comparables.

El criterio diagndstico de SM mas frecuente fue el nivel de
colesterol HDL < 50 mg/dl (55%), seguido de la glucemia en
ayunas > 110 mg/dl y/o HOMA > 2,5 (31,5%) y del perimetro
abdominal > 88 cm (27,7%). Entre los factores de riesgo identifi-
cados, las pacientes con SM habian recibido con mas frecuencia
dosis altas de prednisona (> 30 mg/dia) a lo largo de la enfermedad
(75 frente a 50,5%, p < 0,005). Por otro lado, no se encontraron
asociaciones entre el SM y la actividad o el dafio créonico, un hecho
quizas explicado por las bajas puntuaciones de MEX-SLEDAI y SDI
entre las participantes.

Uno de los objetivos de los investigadores fue establecer si el SM
se asocia con un aumento de la enfermedad cardiovascular. En este
trabajo se confirmo en el analisis multivariante que el SM aumenta

el riesgo de padecer enfermedad trombética (HR 3,8, IC 95% 1,3-
10,6), tanto a nivel arterial (infarto agudo de miocardio, ictus,
trombosis de la arteria central de la retina, trombosis renal), como
venoso (trombosis venosa profunda y tromboembolismo pulmo-
nar [TEP]). Los episodios trombdticos mas frecuentes fueron los
ictus (9 casos), seguidos de TEP (5 casos). Asimismo, se observo una
asociacion entre el dafio acumulado, medido mediante SDI, y el
aumento de riesgo de sufrir trombosis (HR 1,4; IC 95% 1,1-2,1). Es
cierto que este trabajo incluy6 en la definicion de enfermedad
cardiovascular, de forma un tanto inusual, tanto trombosis
arteriales como venosas. Sin embargo, hay que considerar que,
al fin y al cabo, cualquier episodio trombético implica un
incremento de la morbimortalidad. La incidencia acumulada de
trombosis en la cohorte fue del 9,2%, lo que representa un riesgo
200 veces superior al esperado en mujeres de 15 a 49 afos.

Tomando como base los resultados de este estudio y de otros
previos, se puede afirmar que el desarrollo de SM en pacientes con
LES es multifactorial, con una serie de variables claramente
identificadas: actividad inflamatoria, dafio acumulado, edad,
determinadas etnias y el tratamiento recibido, fundamentalmente
los antipaliidicos (con un efecto protector)y la prednisona®. En este
altimo caso, parece claro que sus efectos adversos dependen de la
dosis y el tiempo de uso, si bien es dificil establecer de forma
concreta los limites de seguridad. Sin embargo, estudios recientes
apuntan a que dosis iniciales por debajo de 30 mg/dia, con
descenso rapido hasta 5 mg/dia, acomparfiadas de bolos intrave-
nosos de metilprednisolona, inmunosupresores e hidroxicloro-
quina, son efectivas en el control de la enfermedad lGipica grave con
minimos efectos adversos (obesidad, diabetes, dislipidemia,
fracturas osteopordticas, osteonecrosis y cataratas)>’.

En definitiva, se debe realizar una biisqueda activa de SM en los
individuos con LES, ya que puede explicar parte del exceso de riesgo
vascular que presentan estos pacientes, utilizando definiciones que
permitan su deteccion precoz y eficaz. Una vez identificado,
debemos realizar un control estricto de los factores de riesgo
tradicionales y promover de forma vehemente la realizacion de dieta
cardiosaludable y ejercicio aerobico regular, ya que ello constituye
la forma mas eficaz para su control. Asimismo, se debe conseguir una
remision rapida y duradera de la actividad inflamatoria de
la enfermedad, evitando las dosis altas de glucocorticoides orales,
y administrar hidroxicloroquina como tratamiento de base en todos
los pacientes en los que no haya contraindicaciones'®.
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ABSTRACT

Objective: To analyse the differential influence of risk
factors of peripheral artery disease (PAD) according to
age in patients with SLE.

Methods: 216 patients from the Lupus-Cruces cohort
were divided in three age groups: <34 years, 35—

49 years and >50 years. A low ankle—brachial index
defined PAD. Significant variables were identified by
univariant and multivariant analysis in each age group.
Results: Different factors were identified in different
age groups: antiphospholipid antibodies/
antiphospholipid syndrome and glucocorticoids in
patients <34 years; in patients 35-49 years old,
hypertension was the only statistically significant
predictor, although a trend was observed for fibrinogen
levels; a trend was observed for hypercholesterolaemia
in those >50 years.

Conclusions: Age may modulate the influence of risk
factors for PAD in patients with SLE.

INTRODUCTION

Cardiovascular disease (CVD) is the main
cause of late mortality in patients with SLE.!
The incidence of CVD has progressively
increased within the last decades.” CVD can
present as coronary artery disease (CAD),
cerebrovascular disease and peripheral artery
disease (PAD), the first two ones being best
studied.> The underlying atherosclerotic
process can be accelerated by different
mechanisms, including inflammation, SLE
treatments and traditional cardiovascular risk
factors.”

Age is the most important unchangeable
cardiovascular risk factor, both in the general
population and in patients with lupus.* °
Indeed, in a previous study in our SLE
cohort, age was the only independent pre-
dictor of PAD.® In a nationwide population-
based cohort study in Taiwan, younger
(<34 years) patients with SLE were at a
higher risk of symptomatic PAD.” In a
Swedish population-based study, an increased
risk of myocardial infarction and stroke was
demonstrated among female patients with
SLE compared with the general population.

Of note, this extra risk was highest among
women aged 40-49 years.®

Thus, it is possible that the influence
of risk factors, either cardiovascular or
SLE-related, varies depending on the age
of patients. To test this hypothesis, we aimed
to study the influence of risk factors for PAD
in different age groups of patients with SLE.

MATERIALS AND METHODS

Study objectives

The objective of this cross-sectional study was
to analyse the differential influence, accord-
ing to age, of several variables in the pres-
ence of PAD, defined as a low ankle-brachial
index (ABI). Patients were divided in three
groups according to age at the time of the
ABI, as proposed by Chuang et al:’ <34 years
(group 1), 35-49years (group 2) and
>50 years (group 3).

Study population

Data from the 216 patients who participated in
our previous study’ were further analysed.
Detailed characteristics of this population and
the variables studied are available.® The local
institutional review board of the Hospital
Universitario Cruces approved the study proto-
col (CEIC E09/07) in compliance with the
Helsinki Declaration. All patients signed an
informed consent at the time of enrolment.

Statistical analysis and variables

In order to identify associations with PAD,
the following independent variables were
tested in each age group against the depend-
ent variable, ‘ABI lower than 0.9’, using XQ
with Yate’s correction or Student’s t-test, as
appropriate: age at SLE diagnosis, disease
duration, gender, abdominal obesity (>102
and >88 in men and women, respectively),
metabolic syndrome according to Adult
Treatment Panel I11 deﬁnition,9 diabetes mel-
litus (DM), arterial hypertension (HTN), dys-
lipidaemia, smoking (current or past), any
vascular risk factor (DM or HTN or

BM)
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dyslipidaemia or current/past smoking), exercise,
alcohol consumption, family history of premature CVD,
body mass index, menopause, previous subclinical organ
damage (left ventricular hypertrophy and microalbumi-
nuria), previous CVD (ischaemic heart disease and/or
heart failure (IHD/HF), stroke, PAD), chronic renal
failure, previous arterial thrombosis (stroke or IHD or
PAD), uric acid, vitamin D levels, previous lupus neph-
ritis or antiphospholipid syndrome (APS), anti-DNA,
anti-Ro, anti-La, anti-UIRNP, anti-Sm, and antiphospho-
lipid antibodies (aPL) that include lupus anticoagulant
and/or anticardiolipin antibodies at medium-high levels
on at least two different determinations 12 weeks apart,
Systemic Lupus Erythematosus Disease Activity Index
(SLEDAI) at the time of diagnosis, SLEDAI at the time
of ABI, SLICC/ACR Damage Index (SDI) at the time of
ABI, prednisone (cumulative dose, maximum dose ever
received, average daily dose <7.5 or >7.5), hydroxichlor-
oquine (yes/no and cumulative dose), cyclophospha-
mide (cumulative dose), mycophenolate (cumulative
dose), azathioprine (cumulative dose), low-dose aspirin
(number of months on treatment), anticoagulants
(number of months on treatment), statins (number of
months on treatment) and fibrinogen levels at the time
of the ABIL

Those variables with a value of p <0.1 in the univariate
analysis were subsequently included in a backward step-
wise logistic regression model to identify independent
associations with PAD for each age subgroup.

All statistical analyses were done using the
software SPSS V.20.0 statistical package for MAC OS X
(SPSS).

RESULTS

Demographic and SLE-related variables

Two hundred patients (92%) were women. Two
hundred and nine patients (96%) were Caucasians of
European origin, with the remaining consisting of three
Afro-Caribbeans, two Hispanics and two Arabs. The
mean (SD) age at SLE diagnosis was 36 years (15). The
mean (SD) age at the time of the ABI study was 49 (15)
years, with a mean (SD) follow-up after SLE diagnosis of
12 (9) years.

A total of 37 patients were included in group 1, 84
patients in group 2 and 95 patients in group 3. The dis-
tribution of traditional cardiovascular risk factors and
SLE-related factors in the three age groups is detailed in
table 1.

Frequency and associations of low ABI
The prevalence of PAD increased with age: 3/37 (8.1%)
in group 1, 12/84 (14.2%) in group 2 and 31/95
(32.6%) in group 3. The variables associated with PAD
in each age group are shown in table 2: APS, aPL and
cumulative prednisone dose in group 1; DM, hyperten-
sion, average daily dose of prednisone <7.5 mg/day,
abdominal obesity and fibrinogen levels in group 2; and
vitamin D levels, hypercholesterolaemia, any vascular
risk factor (DM or hypertension or hypercholesterol-
aemia or current/past smoking), ischaemic heart
disease, aPL, previous arterial thrombosis, cumulative
mycophenolote mofetil dose and average daily dose of
prednisone <7.5 in group 3.

The final independent predictors of low ABI are
shown in table 3. In group 1, the logistic regression

Table 1 Traditional and SLE-related cardiovascular risk factors in different age groups

Group 1 (<34 years) Group 2 (35-49 years) Group 3 (=50 years)
HTN, n/N (%) 4/37 (10.8) 20/84 (23.8) 47/95 (49.4)
DM, n/N (%) 0/37 (0) 3/84 (3.5) 4/95 (4.2)
DLP, n/N (%) 3/37 (8.1) 20/84 (23.8) 51/95 (53.6)
Current smoker, n/N (%) 15/37 (40.5) 28/84 (33.3) 22/95 (23.1)

Smoker (ever), n/N (%) 18/37 (48.6)

Family history, n/N (%) 2/37 (5.4)
Abdominal obesity, n/N (%) 10/37 (27)
BMI, n/N (%) overweight—obesity 13/37 (35.1)
Sedentary lifestyle, n/N (%) 20/37 (54)
Any vascular risk factor, n/N (%) 22/37 (59.4)
MS, n/N (%) 3/37 (8.1)
APS, n/N (%) 2/37 (5.4)

aPL, n/N (%)
Lupus nephritis, n/N (%)

14/37 (29.7)
12/37 (32.4)

SLEDAI at dx, mean (SD) 9.83 (7.8)
SLEDAI at ABI, mean (SD) 3.08 (3.7)
SDI at ABI, mean (SD) 0.4 (0.8)
Age at SLE dx, years, mean (SD) 21.4 (6.1)
Disease duration, years, mean (SD) 6.2 (5.3)

49/84 (58.3)
10/84 (11.9)

41/95 (43.1)
13/95 (13.6)

25/84 (29.7) 38/95 (40)
44/84 (52.3) 52/95 (54.7)
35/84 (41.6) 42/95 (44.2)
59/84 (70.2) 80/95 (84.2)
6/84 (7.1) 12/95 (12.6)
10/84 (11.9) 9/95 (9.4)

27/84 (32.1)
30/84 (35.7)

33/95 (34.7)
18/95 (18.9)

8.15 (5.3) 6.1 (3.9)
2.05 (2.9) 1.5 (2.2)
0.98 (1.2) 1.5 (1.5)
30.2 (9.2) 47.4 (15.6)
11.7 (8.5) 15 (10.5)

Any vascular risk factor: DLP, hypercholesterolaemia; HTN, DM, dyslipidaemia or smoking exposed. ABI, ankle-brachial index;
aPL, antiphospholipid antibodies (anticardiolipin and/or lupus anticoagulant); APS, antiphospholipid syndrome; BMI, body mass index;
DM, diabetes mellitus; dx, diagnosis; HTN, arterial hypertension; MS, metabolic syndrome according to ATPIII.
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Table 2 Univariate analysis showing variables with p<0.1

Low ABI Normal ABI p Value
Group 1 (<34 years) N=3 N=34
APS, n/N (%) 2/3 (66) 0/34 (0) 0.005
aPL, n/N (%) 3/3 (100) 11/34 (32.3) 0.047
Cumulative prednisone, g, mean (SD) 21.25 (1.89) 7.70 (1.08) 0.058
Group 2 (35-49 years) N=12 N=72
DM, n/N (%) 2/12 (16.6) 1/72 (1.3) 0.052
HTN, n/N (%) 6/12 (50) 14/72 (19.4) 0.021
Average prednisone <7.5 mg/day, n/N (%) 11/11 (100) 50/68 (73.5) 0.046
Abdominal obesity, cm, mean (SD) 90.46 (14.9) 82.50 (12.2) 0.047
Fibrinogen levels, mg/dL, mean (SD) 454 (100) 388 (83.2) 0.021
Group 3 (>50 years) N=31 N=64
Vitamin D levels, ng/mL, mean (SD) 22.2 (8.7) 35.9 (41.4) 0.018
Hypercholesterolaemia, n/N (%) 21/31 (67.7) 30/64 (46.8) 0.056
Any vascular risk factor (ever smoking), n/N (%) 30/31 (96.7) 50/64 (78.1) 0.015
Any vascular risk factor (current smoking), n/N (%) 28/31 (90.3) 44/64 (68.7) 0.023
Ischaemic heart disease, n/N (%) 4/31 (12.9) 2/64 (3.1) 0.086
aCL, n/N (%) 4/31 (12.9) 24/64 (37.5) 0.011
aPL, n/N (%) 6/31 (19.3) 27/64 (42.1) 0.028
Arterial thrombosis, n/N (%) 11/31 (35.4) 11/64 (17.1) 0.047
Cumulative MMF, g, mean (SD) 0 (0) 111 (442.8) 0.049
Average prednisone <7.5 mg/day, n/N (%) 28/30 (93.3) 48/63 (76.1) 0.038

ABI, ankle-brachial index; aCL, anticardiolipin antibodies; aPL, antiphospholipid antibodies (anticardiolipin and/or lupus anticoagulant); APS,
antiphospholipid syndrome; DM, diabetes mellitus; HTN, arterial hypertension; MMF, mycophenolote mofetil.

Table 3 Variables associated with a low ABI in different
age groups (multivariate analysis)

Variables OR

Group 1

N/A
Group 2

Hypertension 461 1.15t018.44 0.031
Group 3

Hypercholesterolaemia 2.49 0.97 to 6.4 0.057

ABI, ankle—brachial index; N/A, not applicable.

95% ClI p Value

model could not be built due to the absolute absence of
any patients with APS in the subgroup with normal ABI
and the 100% frequency of aPL positivity among those
with abnormal ABI; thus, the results of the univariate
analysis could not be adjusted. In group 2, hypertension
was the only statistically significant predictor, although a
trend was observed for fibrinogen levels. In group 3, a
trend was observed for hypercholesterolaemia.

DISCUSSION

Age is among the most important cardiovascular risk
factors; indeed, many of the cardiovascular risk estimation
models are actually based on age.4 5 In a cohort of more
than 3.6 million individuals undergoing selfreferred
screening for CVD (ABI, carotid duplex ultrasound and
abdominal ultrasound), the prevalence of any vascular
disease increased progressively after 40 years of age: from
2% in those aged 40-50 years to 13% among those aged

71-80 years. After adjusting for traditional risk factors,
each additional decade of life doubled the risk for vascular
disease (OR 2.14 for PAD)."’

Moreover, the differential influence of cardiovascular
risk factors changes throughout life. In the general popu-
lation, the Framingham study found that the relative
effect of systolic, diastolic and pulse pressure changed
with age. In patients younger than 50 years, diastolic
blood pressure was the strongest predictor of coronary
heart disease (CHD) risk; in those aged 50-59 years old,
all three variables contributed equally to CHD risk;
among those older than 60 years, pulse pressure was the
strongest predictor.1 !

Our results suggest that age may modulate the effect
of risk factors for CVD also in patients with SLE. aPL/
APS and higher glucocorticoid load seem to increase
the risk of PAD in younger patients, although a multivar-
iant analysis could not be performed. In group 2, an
average daily dose of prednisone <7.5 mg was associated
with PAD in the univariate but not in the multivariate
analysis. Moreover, since more than 75% of patients in
this age group were taking low-dose prednisone, this
result is likely to be misleading. As age increased, more
traditional risk factors such as hypertension and hyper-
cholesterolaemia played a significant role. We identified
factors associated with PAD (and, probably, by extension
with CVD) hidden by the large influence of age. This
could be particularly important among younger patients,
in whom the prevalence of arterial disease was low,
however very much unrelated to classical cardiovascular
risk factors.
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This study has a number of limitations, which have
been already acknowledged.6 This is a cross-sectional
study, with different disease duration among patients.
This makes it difficult to fully address the effects of
some time-varying variables such as glucocorticoid
exposure, lupus activity and cardiovascular risk factors.
In addition, almost 90% of our cohort was on hydroxy-
chloroquine, which precludes analysis of the actual
effect of this drug. On the other hand, the sizeable
number of patients has allowed a differential analysis
per different age groups using a large variety of demo-
graphic, cardiovascular, lupusrelated and therapeutic
variables. This is, to our knowledge, the first study of this
kind.

Based on our results, a number of practical considera-
tions can be made. First, it is important to regularly
check patients with lupus for the presence of aPL, espe-
cially in the early phases of the disease, given the pos-
sible association with PAD in young patients with SLE.
We have previously shown that aPL increase the risk of
damage in SLE,'? particularly by the occurrence of
thrombotic events.'” Since the addition of low-dose
aspirin seems to be protective in aPL-positive patients
with SLE according to a recent systematic review,'* the
detection of persistently positive aPL should call for
early antiplatelet therapy. Second, the doses of prednis-
one should be reduced as much as possible, especially
in young patients, given the possible association with
PAD in this group and, in general, with damage in
patients with SLE." Third, especial attention should be
paid to controlling traditional cardiovascular risk factors,
especially in older patients.
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Ankle-brachial index and arterial vascular events
in systemic lupus erythematosus patients:
a 5-year prospective cohort

J.-G. Erdozain', J.-I. Pijoan?, I. Villar®, J. Nieto?, I. Ruiz-Arruza',
G. Ruiz-Irastorza', A. Martinez-Berriotxoa®

'Autoimmune Diseases Research Unit, Department of Internal Medicine, Biocruces Health
Research Institute, Hospital Universitario Cruces, University of The Basque Country, Bizkaia, Spain;
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Abstract
Objective
To determine the potential predictive value in patients with systemic lupus erythematous of the ankle-brachial index (ABI)
for the occurrence of arterial vascular events.

Methods
216 lupus patients from a prospective clinical cohort were evaluated using the ABI at the start of the study and then
followed up for 5 years. Abnormal ABI was defined as an index <0.9 or >1.4. Several potential vascular risk factors
were also evaluated. Arterial vascular events (AVE): coronary events, cerebrovascular events, peripheral arterial disease
and death related to vascular disease. Survival analysis was performed using a competitive risk regression approach,
considering non-vascular death as a competitive event.

Results
18 arterial events and 14 deaths were identified. In the competitive risk regression analysis, independent predictors of
higher risk were identified: family history of early AVE [subdistribution hazard ratio (SHR) 5.44, 95% confidence interval
(CI) 1.69-17.50, p=0.004)], cumulative prednisone (grams) (SHR 1.01, 95% CI 1.01-1.03, p=0.007) and a personal
history of arterial thrombosis (SHR 5.44, 95% CI 1.45-14.59, p=0.004). Female gender was a protective factor (SHR 0.22,
95% CI10.07-0.77, p=0.017). A statistical trend was detected with abnormal ABI (SHR 2.65, 95% CI 0.86-8.14, p=0.089).

Conclusion
Male gender, exposure to high cumulative doses of prednisone, family history of early arterial vascular disease and
occurrence of previous arterial thrombosis are independent risk predictors of arterial vascular events in patients with
systemic lupus erythematosus. Abnormal ABI may be related to high risk for arterial vascular events.

Key words
systemic lupus erythematosus, cardiovascular disease, peripheral arterial disease, atherosclerosis, ankle brachial index
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Introduction

Patients with systemic lupus erythe-
matous (SLE) are known to be at in-
creased risk for arterial vascular events
(AVE), mainly ischaemic heart disease
(IHD) and cerebrovascular disease
(CVD) (1), but also peripheral arterial
disease (PAD), either symptomatic or
asymptomatic (2, 3). Such an increased
risk is greatest among young patients
(3-5). Early atherosclerosis has been
demonstrated in lupus patients (6),
with a prevalence of 41% in a recent
Danish study that included the coro-
nary, carotid, and lower-extremity ter-
ritories (7). The premature atheroscle-
rosis observed in SLE patients has been
related to traditional cardiovascular
risk factors, like arterial hypertension,
diabetes, hypercholesterolaemia, to-
bacco use and obesity, however, some
lupus-related factors, such as lupus ac-
tivity itself, treatments (steroids, aza-
thioprine) and inflammatory molecules
may play an additional role (6).

AVE are one of the leading causes of
increased morbidity and mortality in
SLE patients (8) and detection of pa-
tients at high risk for cardiovascular
disease is one of the priorities during
follow-up, although these identifica-
tion in clinical practice is sometimes
not very adequate (9). In the general
population, some specific actions could
reduce the rate of AVE among high-risk
patients (10). Likewise, preventing the
occurrence of cardiovascular disease is
one of the main objectives in SLE pa-
tients. A range of procedures have been
developed for the early identification
of subjects at increased vascular risk:
duplex sonography of carotid arteries
for the detection of plaques or to cal-
culate intima/media thickening; coro-
nary computed tomography to quantify
coronary calcium burden; and ankle-
brachial index (ABI) test.

Abnormal ABI, defined as <0.9 or >1 4,
has been related with an increased
morbidity and mortality in the general
population, and ABI has been proposed
to be a useful tool to identify a high car-
diovascular risk population (11, 12).
SLE patients have been studied in many
cross-sectional studies, even with con-
trol groups, with duplex sonography
of carotid artery, detection of coronary

calcium and the ABI test. A number of
studies have shown an increased pres-
ence of carotid plaques, low ABI and
increased coronary-calcium index in
SLE patients (2, 13, 14). To date, there
is only one published prospective fol-
low-up study in patients with SLE us-
ing the carotid duplex sonography to
identify patients at increased risk for
AVE; in this study, the presence of
carotid plaque was associated with an
increased risk for coronary and cer-
ebrovascular events (HR 4.67, 95% CI
1.41-15.53, p=0.001) (15).

Thus, we designed a prospective fol-
low-up study of a SLE cohort with a
baseline ABI previously reported (2)
to determine its utility as a predictor of
AVE. The secondary objective of our
study was to analyse the relationship
between other risk factors and the oc-
currence of AVE.

Material and methods

Study population

Follow-up data from 216 patients at
the Autoimmune Diseases Unit, De-
partment of Internal Medicine, Cruces
University Hospital, a tertiary teaching
centre in Baracaldo (Basque Country,
Spain) associated with the University
of the Basque Country. All patients ful-
filled the 1997 classification criteria of
the American College of Rheumatol-
ogy and had participated in a previous
cross-sectional study between January
2010 and June 2011 (2, 16).

Variables

The following variables were recorded

at the time of enrolment for each patient:

1) Demographic characteristics: age,
sex, race.

2) Clinical and immunological SLE
variables: disease duration (years),
SLE manifestations (lupus nephritis,
antiphospholipid syndrome, neuro-
psychiatric ~ lupus), autoantibody
profile (anti-DNA, anti-Ro, anti-La,
anti-RNP, anti-Sm, antiphospholipid),
treatments received (corticosteroids,
immunosuppressives, anti-malarials),
the Systemic Lupus International Col-
laborating Clinics (SLICC) damage
index (SDI) (17) and the SLE Disease
Activity Index (SLEDAI) (18).

3) Cardiovascular (CV) risk factors:
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age (defined as more than 55 and 65
years in men and women, respec-
tively), arterial hypertension (HTN,
defined as 2 consecutive measure-
ments of at least 140/90 mmHg or
antihypertensive therapy), diabetes
mellitus (DM, defined as 2 consecu-
tive fasting blood glucose deter-
minations =126 mg/dl or treatment
with antidiabetic drugs), hypercho-
lesterolaemia (defined as total blood
cholesterol fasting levels >200 mg/dl
on 2 consecutive determinations or
treatment with cholesterol-lowering
drugs), metabolic syndrome accord-
ing to the Adult Treatment Panel III
definition (19), current or past smok-
ing, degree of physical exercise (aer-
obic exercise 1 h/day, at least 3 days
a week), and menopause in females.
The size, weight, and waist and hip
circumference were determined in
each patient at the time of perform-
ing the ABI, along with calculation
of the body mass index (BMI). We
included in the study the levels of
uric acid, vitamin D and fibrinogen
at the time of the ABI.

4) Previous subclinical organ damage
or CV events: left ventricular hy-
pertrophy (LVH), microalbuminuria
(presence in urine of albumin excre-
tion between 30 and 300 mg/day,
determined in spot urine sample),
coronary disease, heart failure, cer-
ebrovascular disease, chronic kid-
ney disease, PAD, advanced retin-
opathy. CV events were defined as
the presence of compatible clinical
signs and symptoms and eventually
confirmed by complementary tests:
myocardial infarction was defined as
typical chest pain with characteristic
electrocardiographic features and el-
evated levels of creatine kinase (MB
fraction) and/or T troponine; stroke
by computed tomography (CT) scan-
ning or magnetic resonance imaging;
cerebral transient ischaemic attacks
(TTA) were diagnosed in the setting
of acute focal neurologic symptoms/
signs lasting <24 h; chronic kidney
disease is defined based on the pres-
ence of either kidney damage or de-
creased kidney function for three or
more months, irrespective of cause;
PAD, specifically atherosclerotic
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disease leading to peripheral artery
obstruction, may be silent or present
with a variety of symptoms and signs
indicative of extremity ischaemia;
advanced retinopathy is character-
ised by retinal haemorrhages, exu-
dates, and papilloedema.

5) CV disease-related treatments re-
ceived for at least 6 months: antiag-
gregants, statins, anticoagulants.

6) CV risk stratification was performed
using the European Vascular Risk
Systematic Coronary Risk Evalua-
tion (SCORE) scale for the Mediter-
ranean population (20).

Ankle-brachial index

ABI was performed in both legs of each
patient in ad hoc scheduled visits, from
January 2010 to June 2011. The MD2/
SD2 Dopplex High Sensitivity Pocket
Doppler was used for our study and
all ABI were performed by the same
2 trained physicians working together
with each patient. In every patient, 1
ABI was calculated for each leg. For
the purposes of this study, the ABI vari-
able was coded as abnormal ABI: <0.9
or >1.4, according to the previously
mentioned evidences (11, 12).

Follow-up

A 5-year follow-up was planned for all
study participants. Patients were rou-
tinely assessed every 3 to 6 months,
unless clinical status demanded more
frequent visits. Lupus flares (defined as
any clinical manifestation of lupus that
involves the use of high doses of cor-
ticosteroids, use of a new immunosup-
pressant or increasing the dose of some
immunosuppressant previously used)
were recorded. Arterial vascular events
(AVE) were systematically investi-
gated at each visit through a standard-
ised interview. The AVE were defined
as coronary events (angina pectoris,
acute myocardial infarction, coronary
revascularisation by angioplasty or sur-
gery), cerebrovascular events (transient
ischaemic attack, ischaemic or haem-
orrhagic stroke), PAD (symptomatic
intermittent claudication, distal ischae-
mia, revascularisation by angioplasty or
surgery), and vascular death. Follow-up
ended when the patient attended the
5-year follow-up visit or due to death.

The cause of death was established for
all patients who deceased during the
follow-up period.

Statistical analysis

Continuous data were described using
mean and standard deviation (SD) or
median and range, if it does not present
a normal distribution; categorical vari-
ables with relative frequencies and per-
centages. The normality of the continu-
ous variables analysed was confirmed
with the appropriate statistical studies.
To identify associations with AVE, the
following independent variables were
tested against the dependent variable
“incidence of AVE”, using chi-square
with Yates’ correction or Student #-test:
age at SLE diagnosis, age at the time
of ABI, disease duration, sex, age as a
vascular risk factor, abdominal obesity,
metabolic syndrome, DM, HTN, hyper-
cholesterolaemia, smoking (current or
past), any vascular risk factor (DM or
HTN or hypercholesterolaemia or cur-
rent/past smoking), exercise, alcohol
consumption, family history of prema-
ture CV disease, BMI, menopause, pre-
vious subclinical organ damage (LVH
and microalbuminuria), previous CV
events [ischaemic heart disease and/or
heart failure (IHD/HF), stroke, PAD],
chronic kidney disease, previous arterial
thrombosis (stroke or IHD/HF or PAD),
uric acid levels, vitamin D levels, previ-
ous lupus nephritis, previous antiphos-
pholipid syndrome (APS), previous
neuropsychiatric lupus (NPSLE), lu-
pus flares during follow-up, anti-DNA,
anti-Ro, anti-La, anti-U1RNP, anti-Sm,
and antiphospholipid antibodies (aPL;
lupus anticoagulant and/or anticardi-
olipin antibodies at medium-high levels
on at least 2 different determinations 12
weeks apart), SLEDAI, SDI value (cat-
egorised: 0 vs.=1), prednisone (cumula-
tive dose in grams and maximum dose
ever received), hydroxychloroquine
(yes/mo and total dose), cyclophospha-
mide (cumulative dose), low-dose as-
pirin (number of months on treatment),
anticoagulants (number of months tak-
ing treatment), or statins (number of
months taking treatment) and fibrinogen
levels (continuous variable).

Given the fact that the probability of
occurrence of the outcomes of interest
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(AVE) was influenced by other alterna-
tive events (non-vascular death) a com-
peting risk regression (CRR) approach
was adopted to obtain more accurate
estimates of the 5-year cumulative risk
of AVE (21). The model proposed by
Fine et al. (22) was implemented, as it
does not depend upon the independence
between both the competing event and
the event of interest. Accordingly, sub-
distribution hazard ratios (SHR) were
obtained as estimates of the relative
effect of a putative risk factor on the
occurrence of the AVE, and subdistri-
bution cumulative hazard functions as
estimates of the adjusted 5-year risks.
Ninety five percent confidence intervals
were also provided.

Those variables with a p-value <0.1
in the univariate analysis were subse-
quently included as potential predictors
of AVE: sex, age at the time of ABI,
disease duration in years, family his-
tory of premature CV disease, HTN,
hypercholesterolemia, SDI value, APS,
fibrinogen levels at the time of the ABI,
previous arterial thrombosis, pred-
nisone cumulative dose at baseline and
abnormal ABI.

Regarding the model selection, we fol-
lowed a manual backward procedure,
starting with the full model and re-
moving variables based on the lack of
statistically significant association us-
ing likelihood ratio tests, until all the
remaining variables were statistically
significant. The proportionality of risks
assumption was assessed through the
introduction of time-dependent covari-
ates and the use of graphical tools. As
abnormal ABI was the factor of main
interest, it was kept in all the models.
Departures from linearity in the log-
odds for continuous variables were as-
sessed creating and statistically testing
squared and cubic terms.

Stata 14.2 for Windows was used for all
analyses (StataCorp. 2015. Stata Statis-
tical Software: Release 14. College Sta-
tion, TX: StataCorp LP).

Ethics

The Ethics Committee for Clinical
Research at Cruces University Hospi-
tal approved the study protocol in ac-
cordance with the Helsinki Declaration
(CEIC E09/07). All patients signed an
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Table 1. Baseline variables.

Female

Race
Afro-Caribbeans:
Hispanic:
Arabic:

Age at ABI

SLE duration at ABI
APS

Lupus nephritis
NPSLE

Lupus flares
SLEDALI at ABI

SDI at ABI

Use of prednisone

Maximum dose of prednisone

Average daily dose of prednisone
Cumulative dose of prednisone: mean (SD)
Cumulative dose of prednisone: median (IQR)
Hydroxychloroquine

Cyclophosphamide

Mycophenolate

Azathioprine

Family history of early vascular disease
Current smoking at ABI

Smoking (ever)

Diabetes mellitus

Hypertension

Hypercholesterolaemia

Statins

Antiaggregants

Anticoagulants

Body mass index

SCORE

Previous vascular disease

200 (92%)
Caucasian: 209 (96%)
3 (1.3%)
2 (0.9%)
2 (0.9%)

49 (15) years.

11 (0-37) years.
21 (9.7%)
60 (27.6%)
5 (2.3%)
39 (18.3%)
0: 104 (48.1%)
1-5:91 (42.2%)
26:21 (9.7%)

0:98 (452%)
1:53 (24.4%)
>1: 65 (30.4%)

191 (88.4%)
30.8 (25.9) mg
5.6 (8.2) mg
187 (57)¢g
732 (0-177.6) g
193 (89.3%)
52 (24%)
34 (15.7%)
64 (29.7%)
25 (11.5%)
65 (30%)
109 (50.2%)
7 (32%)
71 (32.7%)
74 (34.1%)
72 (33.3%)
103 (47.7%)
26 (12%)
Low-normal weight: 106 (49.1%)
Overweight-obesity: 110 (50.9%)
0-4:205 (95%)
>5: 11 (5%)
IHD: 6 (2.8%)

CVD: 19 (8.8%)
PAD: 3 (1.4%)

ABI: ankle-brachial index; SLE: systemic lupus erythematosus; APS: antiphospholipid syndrome;
NPSLE: neuropsychiatric lupus; SDI: SLICC Damage Index; IHD: ischaemic heart disease; CVD:
cerebrovascular disease; PAD: peripheral arterial disease.

informed consent at the time of enrol-
ment.

Results

Baseline demographic variables

Two hundred sixteen patients started
the follow-up. One hundred ninety-
nine (92%) were women. Two hundred
nine patients (96%) were white, with
the remaining consisting of 3 Afro-
Caribbeans, 2 Hispanics, and 2 Arabic.
The age at baseline was 49 (15) years,
and the follow-up after SLE diagnosis
was 11 (0-37) years (Table I).

Cardiovascular risk factors
Traditional CV risk factors were fre-

quent in our cohort, with 162 (74.7%)
patients presenting at least one CVRF:
HTN 32.7%, hypercholesterolaemia
34.1%, tobacco use 50.2%, overweight-
obesity 50.9%, family history of prema-
ture CV disease 11.5%, DM 3.2%. 205
patients (95%) had a SCORE between 0
and 4 and 11 patients (5%) had a SCORE
=5. Previous CV events were present in
26 (12%) patients: CVD in 19 (8.8%),
IHD in 6 (2.8%) and PAD in 3 (1.4%).
Two patients suffered two or more CV
events: one with PAD and CVD and an-
other with THD and CVD; 72 (33.3%)
patients had been treated with statins,
103 (47.7%) with antiaggregants and 26
(12%) with anticoagulants (Table I).
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Baseline SLE-related variables

and lupus flares

At baseline, 21 (9.7%) patients had an
SLEDAI =6 and 104 (48.1%) were in-
active with a SLEDALI score of 0. APS
was diagnosed in 21 (9.7%) patients. 60
(27.6%) patients had been diagnosed
of lupus nephritis (in 6 patients, lupus
nephritis was active at the time of inclu-
sion in the study). 5 (2.3%) patients had
been previously diagnosed of NPSLE.
The baseline SDI was 0 in 98 (45.2%)
patients, 53 (24.4%) patients had a SDI
index of 1 and 65 (30.4%) patients had
a SDI >1. Thirty-nine patients suffered
at least one lupus flare during follow-up
(range 1 to 4 lupus flares).

Regarding SLE treatments, 191 (88.4%)
patients had received prednisone with
a mean maximum dose ever received
30.8 (25.9) mg/d, mean daily dose
at baseline 5.6 (8.2) mg/d and me-
dian cumulative prednisone dose 7.32
(0-177.6) g. Hydroxychloroquine was
used in 193 (89.3%), cyclophospha-
mide in 52 (24%), mycophenolate in 34
(15.7%) and azathioprine in 64 (29.7%)
(Table I).

Cardiovascular events and mortality
Follow-up data were available for 212
(98.1%) patients, with 1016 patient/
year observation; 4 patients discon-
tinued follow-up. Among them, 186
(88%) patients survived during the
whole follow-up period without suf-
fering any AVE. 18 AVE were identi-
fied in 17 patients: 11 cerebrovascular
events, 4 coronary events, 2 peripheral
arterial disease events and 1 sudden
death, with one patient presenting two
angina pectoris episodes requiring per-
cutaneous coronary interventions dur-
ing follow-up. Fourteen patients died
during the follow-up: 6 because of AVE
or their sequelae, 4 due to cancer and 4
due to cardio-respiratory failure (Table
II). The age at the time of death was 74
(14) years, and the age at the time of the
AVE was 66 (16) years (Table II).

Ankle-brachial index

The baseline prevalence of abnormal
ABI was 24.1%, being more prevalent
in males (6/17, 35.3%) than females
(46/199, 23.1%). In patients who suf-
fered AVE during follow-up, 41.2% had
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Table II. Mortality causes.

Death causes n (%) Types
Arterial vascular events 6 4 cerebrovascular events
1 acute myocardial infarction
1 sudden death
Malignant neoplasm 4 2 lung cancer
1 gastrointestinal cancer
1 lymphoma
Other causes 4 1 interstitial lung disease

1 pulmonary hypertension

1 disseminated infection
1 multiple organ failure (at 90 years of age)

Table III. Arterial vascular events and ABI.

Patients

Normal ABI

Abnormal ABI

All vascular events

Cerebrovascular event:

- Cerebrovascular accident (10)

- Transient ischaemic attack (1)
Coronary events (3 patients)

- Acute myocardial infarction (2)

- Angina pectoris with angioplasty (2)

17/212 (8.01%)

11/212 (5.18%)

4/212 (1.88%)

Peripheral arterial disease
Sudden death
No vascular event during follow-up

2/212 (0.94%)
1212 (0.47%)
195/212 (91.98%)

717 (41.2%)

6/11 (54.5%)

10/17 (58.8%)

S/ (45.5%)

0/3 (0%) 3/3 (100%)
172 (50%) 172 (50%)
0/1 (0%) 1/1 (100%)

154/195 (79%)

41/195 (21%)

Table IV. Competing risk regression: abnormal ABI.

Variable SHR p-value 95% CI
Female 0.22 0.017 0.07-0.77
Family history of early thrombosis 544 0.004 1.69-17.51
Previous thrombosis 501 0.007 1.55-16.19
Cumulative dose of prednisone 1.01 0.007 1.005-1.031
Abnormal ABI 2.65 0.089 0.86-8.14

SHR: subdistribution hazard ratio; ABI: ankle-brachial index.

a normal ABI while 58.8% had an ab-
normal ABI. In patients who remained
free of AVE during follow-up, 79% had
a normal ABI while 21% had an abnor-
mal ABI. In the analysis structured by
the type of AVE we observe the follow-
ing findings: in patients with IHD and
sudden death 100% had an abnormal
ABI; in patients with CVD 54.5% had
a normal ABI and 45.5% had an abnor-
mal ABI; and in patients with PAD 50%
had a normal ABI and 50% had an ab-
normal ABI (Table IIT).

Multivariate analysis

In the final model, the risk factors as-
sociated to cardiovascular events were
family history of early thrombosis
(SHR 5.44 [1.69-17.51]; p=0.004), per-
sonal history of previous arterial throm-
bosis (SHR 5.01 [1.55-16.19]; p=0.007)
and cumulative dose of corticosteroids

(in prednisone gram equivalents) (SHR
1.01 [1.005-1.031]; p=0.007). An ab-
normal baseline ABI showed a SHR
2.65 [95% confidence interval 0.86-
8.14]; p=0.089. As a protective factor
we identify the female sex (SHR 0.22
[0.07-0.77]; p=0.017) (Table IV).

Discussion

In the main objective of the study, we
have found a clear statistical trend but
not an association between abnormal
ABI and risk of AVE. As secondary
objectives of the study, we identified a
set of risk factors to suffer AVE in SLE
patients: family history of premature
AVE, previous cardiovascular disease,
male gender and higher cumulative
glucocorticoids dose.

Although the results do not conclu-
sively confirm the utility of the ABI as
a predictor of AVE, we think that this
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clear statistical trend observed should
be taken into consideration, bearing
in mind the relatively low power of
the study, due to the small number of
patients included in the study and the
small number of events occurring dur-
ing the 5-year follow-up time. In the
studies that found association in the
general population between the abnor-
mal ABI and the risk of AVE, the num-
ber of participants was much higher,
including thousands of patients, and
with a longer follow-up, as can be seen
in different cohorts or systematic re-
views (23-26). For all these reasons we
can neither confirm nor rule out a pos-
sible association between an abnormal
ABI and a higher risk of AVE in SLE
patients.

In the lupus population, only one study
had, to our knowledge, a similar design.
In a prospective cohort study, Kao et
al. (15) investigated the association be-
tween the presence of carotid plaque,
detected by using B-model ultrasound,
and incident cardiovascular events: my-
ocardial infarction, coronary angioplas-
ty, coronary artery bypass graft, fatal
cardiac arrest and cerebrovascular acci-
dent. All patients were women without
previous cardiovascular disease, unlike
our study cohort. The presence of carot-
id plaque (HR 4.67,95% CI11.41-15.53,
p=0.01) and the duration of corticoster-
oid use (HR 1.08, 95% CI 1.03-1.13,
p<0.01) were both associated with an
increased risk for vascular events. The
family history of AVE was analysed but
was found non-significant.

In Schoenfeld’s systematic review,
only 9/20 of the studies took into ac-
count family history of premature AVE
(1), and only in one of them a statis-
tically significant association with
IHD was shown in the multivariable
analysis (26). In our cohort, family his-
tory of premature AVE was actually
the predictor with the highest SHR.
This is in keeping with large cohorts
studies in the general population, in
which this variable has been related to
an increased risk of arterial events; in-
deed, family history of premature car-
diovascular disease has been used for
the stratification of total cardiovascular
risk in the 2013 European Society of
Hypertension (ESH) and the European
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Society of Cardiology (ESC) guide-
lines for the management of arterial
hypertension (27).

In many studies designed to identify
risk factors for AVE in SLE patients,
patients with previous vascular dis-
ease have been excluded, whilst in the
general population a history of arterial
thrombosis conferred a very high cardi-
ovascular risk (27). Patients with previ-
ous thrombosis had a 5-fold higher risk
of AVE in the final model of our study.

Also, male gender was independently
associated with an increased risk of
arterial events. This finding is not re-
ported in many of the studies of vascu-
lar disease in SLE because have been
conducted in exclusively female popu-
lations (1), but is consistent with the re-
sults obtained in some SLE cohort and
population-based studies (28-30), in
the general population (31) and in other
inflammatory rheumatic diseases (32).
The effect of glucocorticoids on the
cardiovascular risk of SLE patients is
complex. On the one hand, glucocorti-
coids can control lupus activity, which
is a cause of premature atherosclerosis.
On the other hand, the metabolic side
effects of glucocorticoid can them-
selves increase cardiovascular risk
(33), taking into account that the dose/
toxicity gradient is not linear: damage
risk increases with doses of prednisone
over 7.5 mg/d, reaching maximum lev-
els with doses over 30 mg/d (34). Thus,
it is not surprising that studies analys-
ing the relation of glucocorticoid ther-
apy with cardiovascular disease have
yielded heterogeneous results (1). In
this study we built three different vari-
ables to model the effect of glucocorti-
coids on AVE: the maximum dose re-
ceived during the follow-up, the aver-
age daily dose and the total cumulative
dose. Only the cumulative total dose
was identified as a risk factor, with
each increase of 10 g over the mean of
the whole cohort, 18.7g, resulting in an
increased risk for AVE of around 2%.
This is in keeping with a recent study
from our cohort, in which a reduced
dose glucocorticoid regime resulted
in a significant decrease in cardiovas-
cular damage after 5 years of follow-
up (35). More recently, a longitudinal
cohort study in Chinese SLE patients

from Hong-Kong has shown that those
receiving doses of prednisone =0.6 mg/
kg/day for 4 weeks or longer were 14-
fold more likely to die during the fol-
low-up (36).

Our study has some limitations. When
interpreting our results it must be taken
into account the fact that our population
was mainly constituted by Caucasians
living in a country with a low general
cardiovascular risk. Almost 90% of
our patients received treatment with
hydroxychloroquine, and the doses of
prednisone were low compared with
other cohorts (33). In probable rela-
tion with all this, the absolute number
of AVE was low, a fact that could have
reduced the study power to identify risk
factors for arterial events. Another limi-
tation is the number of patients includ-
ed and the time of follow-up. Probably
these two factors also limit the study
power.

Among the strengths of our study, it
should be emphasised the use of de-
tailed information on clinical and im-
munological SLE variables, treatments
administered and internationally agreed
upon cardiovascular risk factors. Fol-
low-up data were available for more
than 98% of the 216 patients included
in the original study. The statistical
analysis was performed using the CRR
approach, which substantially reduces
bias associated with unreliable assump-
tions about the censoring profiles com-
mon in classical survival studies.

Of course, the findings obtained should
be confirmed by other cohorts. A longer
follow-up of this cohort can give us
a future answer to the question of the
prognostic utility of ABI for AVE in pa-
tients with SLE.

In summary, we have found that male
gender, higher cumulative prednisone
dose, family history of early vascular
disease and personal history of arterial
vascular disease are related to a higher
risk for AVE in SLE patients. Regard-
ing the ABI, we can consider carrying
out this test, because could be useful to
identify patients with SLE with a pos-
sible higher risk of AVE. In patients
who present the previous factors, a
more aggressive control of modifiable
cardiovascular risk factors should be
accomplished.
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