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Resumen

La introduccion del tratamiento antirretroviral (TAR) de alta eficacia ha
disminuido de manera significativa la morbimortalidad de los pacientes con infeccién
por el virus de la inmunodeficiencia adquirida (VIH) convirtiendo a la infeccion por VIH
en una patologia crénica y al paciente VIH+ en un paciente cada vez mas mayor, no
exento de otras comorbilidades médicas o eventos no SIDA. En este nuevo escenario,
se hace indispensable mejorar el conocimiento acerca de las diferentes comorbilidades
y los factores de riesgo que las condicionan con el propédsito de establecer estrategias
en el dmbito de la prevencidn, del diagndstico y del tratamiento especificas para la
poblacién con infeccion por VIH. Una de las principales comorbilidades en las personas
infectadas por VIH es la coinfeccion por el virus de la hepatitis C (VHC), que
condiciona en gran medida el desarrollo de enfermedad hepatica y también

extrahepatica.

En base a lo anteriormente expuesto, es importante conocer las caracteristicas
epidemioldgicas y clinicas de los pacientes VIH+ de nuestra darea sanitaria, sus
comorbilidades y los eventos que condicionan su vida como las hospitalizaciones y la
mortalidad. Ademas, es pertinente analizar el impacto que supone la coinfeccién en

términos de morbimortalidad de causa hepatica y no hepatica.

En la presente tesis se desarrollaron tres estudios:

- ESTUDIO 1. Analizé todas las hospitalizaciones de pacientes VIH en el CHUAC
en el periodo 1993-2013. Se incluyeron 6917 hospitalizaciones que
correspondieron a 1937 pacientes (37% coinfectados VIH/VHC). La tasa de

hospitalizacion mostré una reduccion progresiva desde 30,7/100 pacientes



(1C95%:27,7-33,8) en 1993 a 19,9/100 pacientes (17,7-22,2) en 2013, siendo
esta reduccion mas significativa después de 1996 (4,9% anual), pero este
descenso fue menos acusado en los pacientes coinfectados VIH/VHC (1,7%
anual). Las hospitalizaciones motivadas por enfermedades infecciosas vy
trastornos psiquidtricos disminuyeron significativamente en el segundo periodo
de estudio (2003-2013), mientras que aumentaron aquellas relacionadas con
neoplasias, enfermedad cardiovascular, gastrointestinal y enfermedades
respiratorias cronicas. En los pacientes coinfectados VIH/VHC, buena parte de
las hospitalizaciones y de las muertes fueron motivadas por enfermedad

hepatica.

- ESTUDIO 2. Comparé la mortalidad relacionada con enfermedad
hepatica y las hospitalizaciones motivadas por causa hepatica en pacientes con
infeccion por VIH que han sido expuestos o no al VHC. Se incluyeron resultados
de 2379 pacientes VIH (1390 VIH monoinfectados, 146 aclaradores
espontaneos de VHC y 843 con coinfeccién crénica VIH/VHC) en el periodo
1993-2014. La tasa de mortalidad relacionada con enfermedad hepatica en los
pacientes coinfectados VIH/VHC fue de 10,01 por 1000 paciente-afios frente al
3,84 por 1000 paciente-afios en el grupo de VIH monoinfectados (p<0.001). La
fraccién de mortalidad y hospitalizacion atribuible a la infeccidn crénica por
VHC fue 0.61 y 0.74, respectivamente. No se encontraron diferencias en
eventos relacionados con higado entre pacientes VIH monoinfectados frente a

los que aclararon espontananemente el VHC.



- ESTUDIO 3. Evalud la incidencia de cancer en pacientes con infeccidn
por VIH en el area sanitaria de A Coruiia en el periodo 1993-2014 y permitio su
comparacion con la poblacién coinfectada VIH/VHC y con la observada en la
poblacién general (utilizando la herramienta GLOBOCAN 2012), calculando la
razén de incidencia estandarizada (RIE). 185 pacientes (117 VIH
monoinfectados y 68 coinfectados VIH/VHC) desarrollaron cancer en una
cohorte de 26580 paciente-afios, con una tasa de incidencia cruda de 696
neoplasias por 100000 persona-afios, mayor que en la poblacion general
(RIE=3,8). La tasa de incidencia cruda de NNDS en pacientes coinfectados
VIH/VHC fue 415.0 (RIE=3,4), significativamente mayor que en VIH
monoinfectados (377,3; RIE=1,8). Tras el ajuste, los pacientes coinfectados
VIH/VHC tenia una mayor incidencia acumulada de NNDS que los pacientes VIH
monoinfectados (HR=1,80), incluso después de excluir del analisis el

hepatocarcinoma (HR=1,26).



Resumo

A introduccidon do tratamiento antirretroviral (TAR) de alta eficacia disminui de
maneira significativa a morbimortalidade dos doentes con infeccién polo virus da
inmunodeficiencia humana (VIH) convertindo a infeccién por VIH nunha patoloxia
cronica e 6 doente nun doente cada vez mais maior, non exento de outras
comorbilidades médicas ou eventos non SIDA. Neste novo escenario, faise
indispensable mellorar o cofilecemento acerca das diferentes comorbilidades e os
factores de risco que as condicionan co propdsito de establecer estratexias no ambito
da prevencién, do diagndstico e do tratamento especificas para a poboacién con
infeccion por VIH. Unha das principais comorbilidades nas persoas infectadas é a
coinfeccién polo virus da hepatite C (VHC), que condiciona en gran medida o
desenvolvemento de enfermidade hepatica e tamén extrahepatica.

En base 6 anteriormente exposto, é importante cofiecer as caracteristicas
epidemioldxicas e clinicas dos doentes VIH+ da nosa area sanitaria, as suas
comorbilidades e os eventos que condicionan a sUa vida, como as hospitalizacions e a
mortalidade. Ademais, e pertinente analizar o impacto que supdn a coinfeccién en
termos de morbimortalidade de causa hepatica e extrahepatica.

Na presente tese desenvolvéronse tres estudos:

- ESTUDO 1. Analizou todas as hospitalizacidons does doentes VIH no CHUAC
no periodo 1993-2013. Incluironse 6917 hospitalizaciéns que
corresponderon a 1937 doentes (37% coinfectados VIH/VHC). A tasa de
hospitalizacién mostrou unha reduccion progresiva dende 30,7/100 doentes
(IC 95%:27,7-33,8) en 1993 a 19,9/100 doentes (IC 95%:17,7-22,2) en 2013,

sendo esta reduccidn mais significativa despdis de 1996 (4,9% anual), pero



este descenso foi mais acusadonos doentes coinfectados VIH/VHC. As
hospitalizaciéns motivadas por enfermidades infecciosas e trastornos
psiquidtricos disminuiron significativamente no segundo periodo do estudo
(2003-2013), mentras que aumentaron aquelas relacionadas con
neoplasias, enfermidades  cardiovasculares,  gastrointestinales e
enfermidades respiratorias crénicas. Nos doentes coinfectados VIH/VHC,
boa parte das hospitalizaciéns e das mortes foron motivadas por
enfermidade hepatica.

ESTUDO 2. Comparou a mortalidade relacionada con enfermidade hepatica
e as hospitalizaciéns motivadas por causa hepatica nos doentes con
infeccidn por VIH que foron expostos ou non 6 VHC. Incluironse resultados
de 2379 doentes VIH (1390 VIH monoinfectados, 146 aclaradores
espontdneos do VHC e 843 con coinfecciéon crénica por VHC) no periodo
1993-2014. A tasa de mortalidade relacionada con enfermidade hepatica
nos doentes coinfectados VIH/VHC foi de 10,01 por 1000 doentes-anos
fronte 6 3,84 por 1000 doentes-anos propio dos VIH monoinfectados
(p<0,001). A fraccion de mortalidade e hospitalizacion atribuible & infeccién
crénica por VHC foi 0.61 e 0.74, respectivamente. Non se atoparon
diferencias nos eventos relacionados con enfermidade hepatica entre
doentes VIH monoinfectados fronte és que aclararon espontaneamente o
VHC.

ESTUDO 3. Evaluou a incidencia de cdncer en doentes con infeccidon por VIH
na area sanitaria de A Corufia no periodo 1993-2014 e permitiu a sua

comparativa coa poboaciéon coinfectada VIH/VHC e coa observada na



poboacién xeral (utilizando a ferramenta GLOBOCAN 2012), calculando a
razon de incidencia estandarizada (RIE). 185 doentes (117 VIH
monoinfectados e 68 coinfectados VIH/VHC) desenvolveron cancer nunha
cohorte de 26580 doentes-anos, cunha tasa de incidencia cruda de 696
neoplasias por 100000 persoa-anos, maior que na poboacién xeral
(RIE=3,8). A tasa de incidencia cruda de neoplasia non definitoria de SIDA
(NNDS) nos pacientes coinfectados VIH/VHC foi 415.0 (RIE=3,4),
significativamente maior que en VIH monoinfectados (377,3;RIE=1,8). Tras
ser axustado, os doentes coinfectados VIH/VHC tifian unha maior incidencia
acumulada de NNDS que os doentes monoinfectados (HR=1,80), incluso

despodis de excluir do andlise o hepatocarcinoma (HR=1,26).



Abstract

High efficacy antiretroviral treatment (ART) introduction has significantly
decreased the morbidity and mortality of HIV+ patients, making HIV infection a chronic
disease. and HIV+ patient an older patient with other medical comorbidities or non-
AIDS events. In this new scenario, it is essential to improve knowledge about the
different comorbidities and risk factors with the purpose of perfom new strategies in
the area of prevention, diagnosis and treatment specific to HIV population . One of the
main comorbidities in people infected with HIV is HCV coinfection, which could

modified liver and extrahepatic disease.

Therefore, it is important to know the epidemiological and clinical
characteristics of HIV + patients in our health area, their comorbidities and the events
such as hospitalizations and mortality. In addition, it is necessary to analyze the impact

of coinfection in terms of hepatic and non-hepatic morbidity and mortality.

In this thesis, three studies has been developed:

- STUDY 1. All the hospitalizations of HIV patients in the CHUAC in the period
1993-2013 were analysed. We included 6917 hospitalizations corresponding to
1937 patients (37% HIV/HCV coinfected). The hospitalization rate showed a
progressive reduction from 30.7/100 patients (IC95%: 27.7-33.8) in 1993 to
19.9/100 patients (17.7-22.2) in 2013; a higher reduction was seen after 1996
(4.9% per year), but this decrease was less pronounced in HIV / HCV coinfected
patients (1.7% per year). Hospitalizations motivated by infectious
diseases and psychiatric disorders decreased significantly in the second period

(2003-2013), while those related to malignancies, cardiovascular diseases,



gastrointestinal diseases and chronic respiratory diseases increased. In HIV/HCV
coinfected patients, a large proportion of hospitalizations and deaths were due

to liver disease.

- STUDY 2. Liver disease related mortality and hospitalizations due to
hepatic causes were compared in patients with HIV infection who have been
exposed to HCV or not. 2,379 HIV patients (1390 HIV monoinfected, 146
with HCV spontaneous clearence and 843 HCV / HCV coinfected) were included
between 1993-2014. Liver disease related mortality rate in coinfected
HIV/HCV patients were 10.01 per 1000 patient-years versus 3.84 per 1000
patient-years in the HIV monoinfected group (p <0.001). The fractions of liver
related mortality and liver-related hospitalizations attributable to chronic
HCV coinfection were 0.61 and 0.74, respectively. There were no differences
in liver-related events between HIVmonoinfected individuals and
those who  spontaneously cleared HCV.

- STUDY 3. Cancer incidence in HIV infected patients between 1993 and 2014 In
La Corufia was assessed and compared with the HIV/HCV coinfected population
and with the general population ( with GLOBOCAN 2012 Tool), using the
standardized incidence ratio (SIR). 185 patients (117 HIV monoinfected and 68
HIV / HCV coinfected) developed cancer in a cohort of 26,580 patient-years,
with a crude incidence rate of 696 malignancies per 100,000 person-years,
higher than in the general population (SIR = 3, 8). The crude incidence rate of
NNDS in HIV / HCV coinfected patients was 415.0 (SIR = 3.4), significantly higher
than in monoinfected HIV (377.3; SIR = 1.8). After adjustment, HIV / HCV

coinfected patients had a higher cumulative incidence of NNDS than

10



monoinfected HIV  patients (adjusted hazard ratio=1.80), even when

excluding hepatocellular carcinomas (adjusted hazard ratio=1.26).
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Introduccion

1.1 Infeccidn por el virus de la inmunodeficiencia humana (VIH). Aspectos generales.

El VIH pertenece a la familia retroviridae, del género lentivirus, y fue identificado
en 1983 como el agente etioldgico del sindrome de inmunodeficiencia adquirida (SIDA)
[Barré-Sinoussi et al. 1983; Gallo et al. 1983]. La infeccidn por VIH se caracteriza por un
deterioro progresivo del sistema inmunolégico como consecuencia de un descenso
paulatino del nivel de linfocitos T CD4+, principal diana del virus [Barré-Sinoussi et al.
1983; Popovic et al. 1983]. A medida que evoluciona la infeccidén, el progresivo
deterioro del sistema inmunolégico favorece la aparicion de infecciones por
microorganismos patdgenos u oportunistas.

Existen dos tipos de VIH, el VIH-1 y el VIH-2, originados por transmisiones
zoondticas independientes. La infeccidon por VIH-2 es mds prevalente en Africa
occidental y a nivel mundial afecta aproximadamente a un millén de personas
[Rowland-Joness et al. 2007; Luft et al. 2011]. Se caracteriza por presentar una menor
carga viral y una caida de linfocitos T CD4+ mas lenta de manera que, los sujetos
infectados por VIH-2 se mantienen asintomaticos durante periodos de tiempo muy
prolongados.

La fisiopatologia del SIDA es un proceso extraordinariamente complejo en el que se
encuentran implicados mecanismos patgénicos muy diferentes, algunos de los cuales
todavia no son completamente comprendidos. Una vez tiene lugar la entrada del virus
en el organismo, se inicia una infeccion en la que se pueden diferenciar distintas fases
o estadios evolutivos relativamente bien definidos, aunque no siempre identificados

clinicamente, con una duracién variable que depende de distintos factores
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Introduccion

relacionados tanto con el virus como con el huésped. Las distintas fases en que se
divide la historia natural de la infeccidén son: la infeccidon aguda, desde el momento de
la infeccion hasta que se produce la seroconversion; la fase cronica, de duracién
variable y mds o menos sintomatica, y una fase final a partir del diagndstico de SIDA.
Asi, el estadio avanzado de la infeccion o SIDA se caracteriza por ser una fase con
recuento de células CD4+ inferiores a 200 cél/uL, aumento en la tasa de replicacion
viral, descenso de la actividad de los linfocitos T citotoxicos anti-VIH, destruccion de la
arquitectura linfatica, sintomas constitucionales y desarrollo de infecciones
oportunistas. Afortunadamente, la aparicion del tratamiento antirretroviral de alta
eficacia (TARGA) en 1996 [Gulick RM et al,1997] ha modificado de forma espectacular
la evolucidn natural de estas fases, lo que ha producido un cambio notable en la
morbi-mortalidad de estos pacientes, de manera que actualmente buena parte de los
pacientes infectados por VIH que fallecen lo hacen por causas sin relacion directa con
la infeccion, por comorbilidades no relacionadas con SIDA, destacando entre ellas las

complicaciones hepaticas asociadas al virus de la hepatitis C (VHC).

1.2 Epidemiologia de la Infeccién por VIH.

La vigilancia epidemiolégica de la infeccion por el VIH y del SIDA tiene como
objetivo cuantificar la magnitud de la epidemia y definir las caracteristicas de la
poblacién afectada, en particular en relacidon con las formas de contagio del virus. La
epidemia ha evolucionado de forma diferente y con distinta intensidad en las diversas
areas geograficas, en funcién de los factores sociodemograficos, culturales,
econdémicos y politicos de cada zona. Por todo ello, el conocimiento y la monitorizaciéon

de la distribucion de la epidemia de VIH/SIDA en una comunidad determinada
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Introduccion

constituye una herramienta basica para establecer y evaluar las intervenciones
preventivas necesarias, que influiran en el futuro desarrollo de la epidemia.

La infeccién por VIH continda siendo un problema de salud publica a nivel
mundial, cada afio se diagnostican mas de 2 millones de nuevas infecciones, y mas de
36 millones de personas conviven con esta infeccién, de los cuales, mas de 2,5 millones
son nifios menores de 15 afios [WHO/UNAIDS 2015]. Segun la Organizacién Mundial de
la Salud (OMS), la tasa de infecciones por VIH para la Unién Europea se sitia en 5,7 por
cada 100000 habitantes. En Espafia, mds de 39000 nuevos pacientes se han
diagnosticado de infeccién por VIH desde el afio 2003 y en el 2015 se notificaron 3428
nuevos diagnodsticos, lo que supone una tasa de 7,39 por cada 100000 habitantes sin
corregir por retraso en la notificacién. Tras corregir por este retraso, se estima que la
tasa para 2015 sera de 9,44 por 100.000 habitantes cuando se haya completado la
notificacién de todos los diagndsticos realizados ese afio.[Ministerio de Sanidad-
Espana, 2016].

La via de transmision, varia en funcidn del drea geografica, lo que refleja la
diversidad en la epidemiologia del VIH en Europa. En Espafia en el afio 2015, la
transmisién entre hombres que tienes sexo con hombres (HSH) fue la via de
transmisién mas frecuente (53,9%) seguida de la heterosexual (26,0%) y los usuarios
de drogas via parenteral (UDVP) (4,4%); siendo el 32.1% de los nuevos diagndsticos de
infeccion por VIH de origen extranjero [Ministerio de Sanidad-Espafia, 2016]. A pesar
de los esfuerzos preventivos realizados en la ultima década en Europa, el nimero de
nuevos diagndsticos entre HSH se ha incrementado en un 33% desde el afio 2004,
representando los jovenes entre 15 y 24 afios el 11% de todos los diagndsticos
registrados. No obstante, las medidas preventivas si han conseguido disminuir el
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numero de nuevas infecciones entre usuarios a drogas por via parenteral en un 36%,
asi como la transmision vertical y por transfusidon sanguinea, siendo actualmente su
prevalencia inferior al 1% [HIV/AIDS Surveillance in Europe, 2013].

En Europa, se estima que hasta el 30% de las personas infectadas por VIH
desconocen su estado serolégico, con una incidencia de diagndstico tardio (recuento
de CD4 inferior a 350 cél/uL y/o la presencia de una enfermedad definitoria de SIDA al
diagnéstico) cercana al 50% de todos los nuevos casos de infeccidon por VIH [Sabin et
al. 2010]. La alta prevalencia de diagndstico tardio tiene repercusiones negativas ya
que se asocia a mayores tasas de transmisién de la infeccidn, peor respuesta al TARGA
y mayor riesgo de toxicidad al mismo, menor supervivencia, e incremento de los costes
sanitarios [Moreno et al. 2010; Sabin et al. 2010; Camoni et al. 2013]. En Espaiia, el
46,2% de las nuevas infecciones por VIH ocurrieron en el contexto de un diagndstico
tardio. Durante el periodo 2009-2014 la tasa de diagndstico tardio no ha disminuido en
ninguna categoria de transmisién, aunque entre HSH es menor que en el resto
[Ministerio de Sanidad-Espana, 2016]. Es importante, por tanto, asegurar un acceso
igualitario a todos los grupos de poblacién para la prevencion, diagndstico vy
tratamiento de la infeccién por VIH, para asi poder alcanzar los objetivos del 90% de
las personas con infeccidén por VIH diagnosticadas, 90% de las personas diagnosticadas
con acceso a los cuidados sanitarios y al tratamiento, y 90% de las personas tratadas
con supresion viroldgica [HIV/AIDS Surveillance in Europe, 2013].

Estudios recientes en nuestro medio [Pernas et al. 2015] han confirmado no
solo una incremento de nuevas infecciones en los ultimos afios sino también del
cambio de perfil del paciente diagnosticado de infeccién por VIH, predominando en
ese nuevo perfil el varén joven cuya ruta de transmisién ha sido la sexual, con un
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predominio de hombres que tiene sexo con hombres (HSH); ademas, y a pesar de que
la reduccion del diagndstico tardio se considera una prioridad de salud publica, en

dicha cohorte el porcentaje ascendié al 53%.

1.3 Comorbilidades asociadas a la infeccidn por VIH.

La alta eficacia del tratamiento antirretroviral (TAR) actual ha permitido
convertir a la infeccién por VIH en una infeccidn crénica en paises con acceso al
tratamiento [Mocroft et al. 1998; Palella et al. 1998; Cohen et al. 2011].
Consecuentemente, como resultado, se ha observado de manera progresiva una
disminucién de la mortalidad derivada de eventos definitorios de SIDA y un aumento
notorio de la esperanza de vida [Mocroft et al, 2003, Sackoff et al, 2006]. En la figura 1
se muestra graficamente el envejecimiento progresivo de la poblacion americana con
infeccion por VIH, segun los Centers for Prevention and Disease Control (CDC), con una
estimacion de hasta el 70% de pacientes VIH mayores de 50 afios prevista para el afio
2020. Es por ello que la incidencia de otras comorbilidades inicialmente no
relacionadas con SIDA han aumentado, entre ellas, las enfermedades cardiovasculares,
las neoplasias no definitorias de SIDA (NNDS), las enfermedades respiratorias crénicas,
etc., entendiendo como razones capitales no solo la mayor esperanza de vida y el
envejecimiento per se, sino también la sobrerrepresentacién de factores de riesgo
clasicos inherentes al periodo de senectud, la toxicidad relacionada con el TAR de larga
evolucién, la coinfeccién con otras enfermedades virales, la inflamacién y Ia
inmunoactivaciéon persistente relacionadas con el propio virus e incluso tras la

supresion viroldgica del mismo.
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Figura 1. Envejecimiento de la poblacion con infeccion por VIH en USA. Adaptado de

Centers for Disease and Prevention Control Surveillance Data, 2017.

Este cambio en el espectro de enfermedades en el paciente VIH va a tener
implicaciones en el cuidado de este colectivo, entre ellas, unas mayores y nuevas
demandas en el sistema de salud, y una necesidad de garantizar estudios para poder
conocer los factores de riesgo relacionados y la carga de la enfermedad en esta
poblacidn. Asi, las enfermedades cardiovasculares ya son una de las principales causas
de morbi-mortalidad en poblacion VIH [Smith et al, 2014; Morlat et al,2014], siendo el
propio virus un factor de riesgo independiente cuando se controlan los factores de
riesgo clasicos. Aunque la comorbilidad respiratoria no SIDA ha recibido menos
atenciones, los estudios han demostrado que el propio virus puede aumentar la
susceptibilidad a los dafios del tabaco y la inflamacién derivada deteriora mas

precozmente la funcién pulmonar [Collini et al, 2016; Drummond et al, 2014].
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Especial consideracidn tiene la morbi-mortalidad relacionada con enfermedad
hepatica en este colectivo. Si bien suele ir de la mano de la coinfeccidn por otros virus
hepatotropos (VHC, VHB), puede también ocurrir en ausencia de hepatitis crdnicas
virales [Smith et al, 2010]. Otras comorbilidades asociadas a progresién de la fibrosis y
deterioro de la funcién hepatocelular son mas prevalentes en las personas infectadas
por VIH, como son el consumo de alcohol, el sindrome metabdlico o la toxicidad por
algunos farmacos. La enfermedad hepdtica por depdsito graso no alcohdlico es
especialmente prevalente entre las personas infectadas por VIH y se ha relacionado,
entre otras cosas, con la duracién de la infeccién por VIH [Handigan et al, 2007]

Desde una perspectiva de salud publica es importante conocer las tendencias y
caracteristicas de las hospitalizaciones, reingresos y tasa de mortalidad
intrahospitalaria en personas con infeccidon por VIH. La tasa de reingreso a los 30 dias
es un indicador de calidad asistencial [Berry et al, 2013]. Las razones del ingreso
hospitalario se han ido modficando en la era TAR. Asi, las enfermedades definitorias de
SIDA estdn menos representadas en la actualidad en detrimento de patologias mas
habituales en poblacion general, en relacién al cambio de perfil del paciente con VIH,
mas envejecido y con mayor numero de comorbilidades, y el mejor control de la
infeccion por VIH [Kim et al, 2013;Crowell et al, 2014].

A pesar de un mejor cuidado y manejo de estos pacientes, la tasa de
hospitalizaciones sigue siendo mayor que la de la poblacidon general [Buchaczk et al,
2008; Crum-Cianflone et al, 2010]. Un estudio trasnsversal americano llevado a cabo
en ano 2009 estimd una tasa de 26,6 por 100 persona-anos (P_A) en pacientes con
infeccidon por VIH frente a un 11,9 por 100 P_A en poblacién general. Asi mismo, la
mortalidad intrahospitalaria ha disminuido respecto a la era pre-TAR, pero continua
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siendo elevada, mayor que en poblacidon general, y a expensas (casi tres cuartas
partes) de eventos no definitorios de SIDA [Kim et al, 2013].

Un estudio de cohortes danés [Obel et al, 2011] demostrd el impacto que
suponia en la supervivencia de pacientes con infeccidon por el VIH, determinados
factores relacionados con el VIH (carga viral indetectable o situacidon inmunoldgica con
CD4> 200 cel/ul), factores no relacionados con el VIH (como el abuso de alcohol y
otras drogas), asi como la presencia de enfermedades concomitantes (entre ellas la
coinfeccién VIH/VHC). La supervivencia fue inferior respecto a la poblacion general en
el subgrupo de pacientes VIH con exposicién al abuso de sustancias todxicas, seguido
por aquellos con mayor comorbilidad y los que tan solo tenian mala situacién
inmunoldgica. Por otro lado, los pacientes VIH en tratamiento con buena situacién
inmunovirolégica se aproximaban razonablemente a términos de supervivencia a la
poblacién general, tal y como se refleja en la Figura 2.

Teniendo en cuenta el cambio de perfil de paciente VIH y la continua mejora en
términos de mejor adherencia y tolerabiliad del TAR, con el subsiguiente impacto en
una mejor situacién inmuno-viroldgica, es razonable destacar el papel que van a
desarrollar las comorbilidades en la evolucion de estos pacientes, y muy

especialmente, el papel que juegue la coinfeccidon por VHC en todo ello.
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Figura 2. Impacto de los factores de riesgo en la supervivencia de pacientes VIH.
Adaptado de Obel et al, 2011. Grupo 0: poblacién general. Grupo 1: pacientes VIH sin
factores de riesgo de VIH (carga viral detectable y/o CD4 < 200 cel/ul), sin
comorbilidad ni consumo de tdxicos. Grupo 2: pacientes VIH con FR pero sin
comorbilidad ni consumo de toxicos. Grupo 3: pacientes VIH con comorbilidad, sin

consumo de téxicos. Grupo 4: pacientes VIH con consumo de téxicos.

A pesar de estas evidencias, quedan numerosas cuestiones por resolver, como
el impacto de estos eventos no-SIDA en la era de TAR actual, cual es su éptimo manejo
clinico, las medidas de screening, cdmo hacer el seguimiento de este nuevo perfil de
paciente, su tolerancia al TAR con el condicionante de mas afioso y con mas
comorbilidad, entre otras. Se estima que para el afio 2030 los pacientes con infeccién

por VIH presentaran tres o mas comorbilidades y mas de la mitad tendra polifarmacia.
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En este contexto, se necestian estudios para dar respuesta a estas incognitas, algunas
de ellas ya en marcha, como la cohorte danesa incluida en el COCOMO study [Ronit et

al, 2016], la cohorte holandesa de Age_HIV study [Schouten et al, 2014], entre otras.

1.4 Coinfeccién VIH/VHC.

La infeccidon por VHC es frecuente entre las personas infectadas por VIH; se
estima que, aproximadamente, a nivel mundial hay unos 7 millones de personas que
estan co-infectadas por ambos virus [Kim et al, 2009]. De hecho, la infeccién por VHC
se encuentra en hasta un 10-30% de los pacientes con VIH y en casi hasta el 90% de los
pacientes VIH que son UDVP [Sherman et al, 2012; Mena et al, 2014].

El VIH y el VHC tienen efectos deletéreos sinérgicos que aceleran la
inmunopatogénesis de cada virus y por tanto modifican la historia natural de cada uno.
El VHC per se ha sido relacionado con aumento de hospitalizaciones por cualquier
causa e incremento de la morbimortalidad [Soriano et al, 2015]. Se estima que al
menos un 30% de los pacientes con VHC desarrollaran cirrosis y alrededor del 1-4% de
ellos sufrirdan un hepatocarcinoma.

La historia natural de la enfermedad hepatica por VHC estd acelerada en los
pacientes VIH. Esto condiciona una mayor progresion de fibrosis hepatica comparada
con los pacientes VHC monoinfectados, segun algunas series hasta 2-6 veces mayor en
el paciente coinfectado VIH/VHC [Brau et al, 2007, Salmon-Ceron et al, 2009, Weber et
al, 2006, Castellanos et al, 2008], lo que supone un aumento de las complicaciones
derivadas de la fibrosis, entre ellas, las descompensaciones hepaticas; ademas, una vez

ocurre una descompensacidn hepatica es sabido que los pacientes coinfectados
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VIH/VHC se moriran mas precozmente que aquellos VHC monoinfectados [Pineda et al,
2007].

El papel del VHC en la progresién del dafio hepatico es incuestionable. Sin
embargo, hay otros muchos factores que contribuyen al desarrollo de enfermedad
hepatica en pacientes con infeccion por VIH, entre otros, la propia replicacién del VIH,
la inmunoactivacién e inflamacidn, la disfuncion inmune, las infecciones oportunistas,
la exposicion a factores de riesgo (alcohol y otras drogas), las enfermedades
metabdlicas, los agentes antirretrovirales, etc... [Krooij et al, 2016; Fernandez-Montero
et al, 2014]. Estos factores suelen quedar enmascarados o pasados por alto debido al
principal papel que tiene la infeccidon por el VHC en la progresién de la enfermedad
hepatica en pacientes coinfectados VIH/VHC.

Estudios previos en poblacion VHC monoinfectada demostraron que alcanzar la
respuesta viral sostenida tras el tratamiento se asociaba a menor riesgo de fracaso
hepatico, menor riesgos de desarrollo de hepatocarcinoma y menor riesgo de
mortalidad de causa hepatica y extrahepatica [Lee et al, 2014]. En pacientes VIH/VHC
coinfectados el impacto del tratamiento del VHC a largo plazo no ha sido bien evaluado
mediante estudios prospectivos. Si hay estudios retrospectivos [Berenguer et al, 2009]
gue demuestran que los pacientes no respondedores al tratamiento tenian al menos
nueve veces mas riesgo de eventos relacionados con el higado que aquellos que
alcanzaban la RVS, asi como una reduccién de mortalidad relacionada con higado y
mortalidad por cualquier causa [Shermman et al 2012; Giordano et al 2004]. Todos
estos estudios estan realizados en la época en que se utilizaban tratamientos basados
en interferén, donde un importante nimero de pacientes no eran elegibles para el
tratamiento, suponiendo en muchos casos un sesgo de seleccidon (especialmente
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marcado en pacientes coinfectados por el VIH, con menor acceso al tratamiento
basado en interferén), lo que puede magnificar el efecto beneficioso de la RVS. No
existen de momento datos en la nueva era de los antivirales de accién directa frente al
VHC, que han supuesto un acceso masivo al tratamiento de todos los grupos de
pacientes, con altas tasas de RVS.

En un estudio multicéntrico europeo publicado recientemente [Peters et al,
2016] se compard el riesgo de muerte por cualquier causa y muerte relacionada con
higado segun respuesta al tratamiento de VHC basado en regimenes con interferén en
poblacion coinfectada VIH/VHC; aquellos pacientes con respuesta viral sostenida (RVS)
tenian una significativa mejora en términos de mortalidad comparado con los
pacientes no respondedores, aunque de una forma modesta (HR 1,53). Cuando
compararon la mortalidad no relacionada con enfermedad hepatica, no encontraron
diferencias entre respondedores y no respondedores, a diferencia de estudios previos
[Berenguer et al, 2012] en los que si observaban asociacién, lo que denota
incertidumbre y controversia a la hora de interpretar trabajos en los que se
relacionaba la infeccién crénica por VHC con enfermedades cardiovasculares,
desdérdenes linfoproliferativos, enfermedades extrahepaticas o enfermedades
autoinmunes sistémicas. De ser cierta esta aseveracion, se podria esperar que la
mortalidad no relacionada con higado también se reduciria con la RVS. En este sentido,
también podrian tener importancia los factores ambientales y de estilo de vida en los
pacientes que alcanzan la curacién respecto a los que no [Innes et al, 2015]. Es posible
gue todos estos datos de estudios pasados no apliquen al escenario actual, en el que el
acceso masivo a los nuevos antivirales de accién directa, de elevada eficacia y
tolerabilidad, podrian prevenir no sélo las complicaciones relacionadas con el higado
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sino también aquellas no relacionadas, asi como la mortalidad por cualquier causa,
pero se necesitan todavia estudios prospectivos que lo demuestren.

En una gran cohorte espafiola de pacientes con infeccion por VIH controladores
de élite y controladores con viremia detectable con un largo seguimiento, se observo
una tasa no despreciable de eventos no definitorios de SIDA, si bien en menor medida
gue en aquellos pacientes sin un control espontaneo de la infeccion [Dominguez-
Molina et al, 2016]. La coinfeccién VIH/VHC fue el pincipal factor asociado al desarrollo
de eventos no definitorios. Aunque los eventos relacionados con higado fueron los
mas prevalentes, éstos solo representaban el 30% de todos los eventos en los
controladores de la infeccion por VIH, lo que sugiere un dafio extrahepatico atribuido a
la infeccion por VHC. Estos resultados ponen de manifiesto la importancia de un
tratamiento temprano frente al VHC en pacientes VIH tanto controladores como no,

asi como apoyar el reto de la erradicacién del VHC en poblacién infectada por el VIH.

1.5 Neoplasias en pacientes con infeccion por VIH.

El cadncer ha emergido como una de las principales causas de morbi-mortalidad
en la actualidad en los pacientes con infeccidn por VIH. La incidencia de cdncer en esta
poblacidn se espera que aumente de manera notoria dado el aumento de la esperanza
de vida y el envejecimiento de la poblacidn, unido a otras cuestiones inherentes a la
propia infeccidn por VIH. Son muchas las razones postuladas, entre ellas, los avances
en el tratamiento antiviral, los cambios demograficos de la poblacién, la mayor
prevalencia de factores de riesgo oncogénicos mas clasicos, la coinfeccidn por otros
virus oncogénicos, los efectos directos del propio VIH, la inmunoactivacion de factores

gue conlleva un estado proinflamatorio, la inmunodepresién, la reconstitucién inmune
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y el hecho de un mayor tiempo de exposicidon a carcinégenos [Silverberg et al, 2009;

Worm et al, 2013; Borges et al,2013].

Histéricamente, la infeccién por VIH se ha asociado con determinadas
neoplasias caracteristicas llamadas oportunistas por su relacién con el mayor estado
de inmunodeficiencia, entre ellas, el sarcoma de Kaposi, algunos linfomas no hodgkin y
el cancer de cérvix, tal y como se refleja en la Figura 4. Sin embargo, desde la
introduccion del TAR la incidencia de estas neoplasias ha disminuido acorde con un
mejor control de la infeccidn y una mayor esperanza de vida. Como resultado, se ha
observado un aumento en la incidencia de neoplasias no definitorias de SIDA (NNDS)
[Meijide et al, 2013]. Es sabido que estas neoplasias se presentan a una edad mas
temprana, y habitualmente llevan un curso evolutivo mas agresivo [Nguyen et al,
2010]. Numerosos estudios han demostrado no solo la asociacién sino incluso la mayor
prevalencia de NNDS comparado con la poblacién general ( cancer de colon, cancer de
pulmdn, etc...). Este incremento de NNDS se ha observado en poblacién VIH y también
en poblacién coinfectada VIH/VHC [Hurtado-Cordovi et al,2016] . La relacién entre
infeccion cronica por VHC y el hepatocarcinoma estd bien establecida, pero en trabajos
previos también se ha constatado la relacion con otras neoplasias, como el cancer de
colon y el LNH, entre otros [Rustagi T et al, 2014 ], si bien se necesitan mds datos
consistentes en poblacién coinfectada VIH/VHC que relacionen el papel oncogénico del

VHC en el desarrollo de neoplasias mas alla del hepatocarcinoma.

Con el cambio en la epidemiologia del cancer durante la infeccién por VIH se ha
propuesto una nueva clasificaciéon en detrimento de la anteriormente mencionada que

dividia los tipos de cancer en NDS y NNDS. Asi, teniendo en cuenta la interrelacién
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entre el propio VIH, la inmunosupresion y las coinfecciones virales en el desarrollo de
la carcinogénesis, se puede diferenciar entre cancer relacionado con agentes

infecciosos y cancer no relacionado.
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Figura 3: Tasa de incidencia de cancer en pacientes VIH. Adaptado de Brickman C et
al, 2015. Las barras seiilalan los casos estimados de cancer y la linea de puntos la tasa
de incidencia estandarizada de la poblacion americana ajustada por edad, sexo y

raza. Se diferencian tumores definitorios (verde) y no definitorios (azul) de SIDA.

Estudios recientes han demostrado que el inicio inmediato del TAR reduce
significativamente el riesgo de desarrollo de cancer, especialmente a expensas de
aquellas neoplasias relacionadas con agentes infecciosos. Sin embargo, tras el ajuste

por la situacién inmunovirolégica, esa significacion estadistica se atenuaba en las
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neoplasias no relacionadas con agentes infecciosos, en principio, en probable relacién

con el escaso tiempo de seguimiento evolutivo de la cohorte [Borges et al, 2016].
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Objetivos

La introduccion del TAR de alta eficacia ha disminuido de manera significativa la
morbimortalidad de los pacientes VIH+ convirtiendo a la infeccién por VIH en una
patologia crénica. Uno de los mayores retos en el cuidado del paciente con infeccién
por VIH sera conocer el éptimo manejo de los eventos no SIDA, teniendo en cuenta
gue el continuo envejecimiento de esta poblacién. En este escenario, es necesaria mas
informacién acerca de las diferentes comorbilidades, los factores de riesgo que
condicionan estos eventos y establecer las estrategias preventivas, diagnésticas y
terapéuticas especificas para la poblacion con infeccion por VIH. Una de las principales
comorbilidades en esta poblacion es la coinfeccidn por el VHC, que dado el sinergismo
entre ambas infecciones en la inmunopatogénesis de cada virus, no solo condiciona un

papel a nivel hepatico sino tambien a expensas de efectos extrahepaticos.

En base a lo anteriormente expuesto, es importante conocer las caracteristicas
epidemioldgicas, clinicas y viroldgicas de los pacientes VIH+ de nuestra area sanitaria,
asi como las comorbilidades que condicionen la necesidad de hospitalizacién a lo largo
del seguimiento clinico, con el objetivo de optimizar las estrategias de diagndstico y
manejo clinico de los pacientes con infeccién por VIH en general y de los pacientes con
coinfeccién VIH/VHC en particular. Ademas, es importante analizar el impacto que
supone la coinfeccidon en términos de morbimortalidad no solo de causa hepatica sino
también extrahepdtica. En este contexto se desarrollé esta tesis con los siguientes

objetivos:
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1.

2.

3.

Evaluar las tendencias en las hospitalizaciones, reingresos y mortalidad en
pacientes con infeccidn por VIH seguidos en el drea sanitaria de A Corufia en el
periodo 1993-2014, analizando en particular el papel de la coinfeccién por el
VHC en esta poblacidn.

Comparar la mortalidad relacionada con enfermedad hepatica y las
hospitalizaciones relacionadas con enfermedad hepatica en pacientes con
infeccion por VIH con o sin exposicidén al VHC, y estimar la fraccidon atribuible a
enfermedad hepatica debido a la coinfeccion por el VHC.

Analizar la incidencia de cancer, una de las principales causas de morbi-
mortalidad de los pacientes con infeccién por VIH en la era TAR, y determinar el
riesgo de cancer afadido en poblacién VIH y VIH/VHC respecto a la poblacion

general.
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3.1 Tipo y ambito de estudio.

Estudio de cohortes observacional longitudinal retrospectivo realizado en el Complejo
Hospitalario Universitario de A Corufia (CHUAC). El CHUAC es un hospital terciario
universitario de 1422 camas. La poblacién de influencia es de aproximadamente
550.000 habitantes. La Unidad de VIH y Hepatitis del Servicio de Medicina Interna es
Unidad de referencia para el paciente con infeccién por VIH en el Area Sanitaria de A
Corufia y por tanto, ofrece atencién médica a todos los pacientes con infeccién por VIH

dado que no son atendidos en otros hospitales del area.
3.2 Periodo de estudio y fuentes de informacidn.

El estudio incluyd todos los pacientes con infeccion por VIH mayores de 18 afios en
seguimiento en consultas externas de la Unidad VIH y Hepatitis durante el periodo
1993-2014, asi como aquellos pacientes sin seguimiento activo pero que precisaron
hospitalizacién en el mismo centro durante el periodo 1993-2013. Las fuentes de
informacién que posibilitaron la recogida de datos fueron la base de datos propia de la
Unidad de VIH y Hepatitis de los pacientes en seguimiento, el sistema de codificacion
del propio centro para aquellos pacientes que fueron hospitalizados, la historia clinica
convencional y la historia clinica electrénica (ofrecida inicialmente por el programa de
Gestion Documental y posteriormente por el programa IANUS). Este ultimo programa
de gestion de la historia clinica electrénica esta implementado en toda la Comunidad
Auténoma de Galicia, con acceso al paciente independientemente de donde sea
atendido, lo que permite minimizar los sesgos de pacientes desplazados o que fallecen

en otros centros gallegos.
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3.3 . Variables analizadas. Definiciones de parametros evaluados.

Variables: Se recogieron variables demograficas, epidemioldgicas, clinicas e
inmunonoldgicas relacionadas con la hospitalizacion. Se considerd coinfeccién
VIH/VHC sélo si la carga viral de VHC era detectable. Se registratron aquellos pacientes
que fueron tratados frente al VHC, asi como si alcanzaron o no la respuesta viral
sostenida (RVS). Se evalud la estancia media, la tasa de reingreso, definido por la
necesidad de nueva hospitalizacion antes de los 30 dias después del alta previa, y la
tasa de hospitalizacion programadas (aquellos ingresos que no proceden del Servicio
de Urgencias). El seguimiento activo fue definido como aquel paciente con al menos
dos visitas a la consulta y una determinacién de recuento de CD4. La pérdida de

seguimiento como la no comparecencia a la clinica por razones distintas a la muerte.

Causa de hospitalizacion: Recogida siguiendo las directrices de la Clasificaciéon
Internancional de Enfermeades, 92 revisidon (CIE_9). Se desestimaron como causas de
ingreso los coédigos indicadores de VIH y VHC. Siguiendo las indicaciones de trabajos
previos, y tomando como referencia la Clasificacién Internacional CCS que determina
18 causas de hospitalizacidn [Elixhauser A et al, 2008], posteriormente se agruparon

esas 18 categorias en grandes sindromes con el objetivo de facilitar el andlisis final.

Causa de muerte: Diferenciamos mortalidad asociada o no a SIDA. Asi, la mortalidad
relacionada con SIDA fue definida como aquella atribuida a una de la entidades de la
categoria C de la clasificacion CDC (Tabla 1). La mortalidad no relacionada con SIDA fue
clasificada siguiendo el protocolo CoDe (“Coding of Death in HIV"),

www.cphiv.dk/CoDe.
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Tabla 1. Enfermedades definitorias de SIDA segun Centers for Disease Control and
Prevention (CDC).

Etiologia infecciosa

Candidiasis traqueal, bronquial o pulmonar. Candidiasis esofagica.

Coccidiomicosis diseminada (en una localizacion diferente o ademas de los pulmones y
los ganglios linfaticos cervicales o hiliares).

Criptococosis extrapulmonar.
Criptosporidiasis, con diarrea de mas de un mes.

Infeccion por citomegalovirus de un érgano diferente del higado, bazo o ganglios
linfaticos en un paciente de mas de un mes de edad. Retinitis por citomegalovirus.

Infeccidn por virus del herpes simple que cause una ulcera mucocutanea de mas de un
mes de evolucion, o bronquitis, neumonitis o esofagitis de cualquier duracién que
afecten a pacientes de mas de un mes de edad.

Histoplasmosis diseminada (en una localizacién diferente o ademas de los pulmones y
los ganglios linfaticos cervicales o hiliares).

Isosporidiasis cronica (mas de un mes).

Infeccion por Micobacterium avium-intracelulare o Kkansasii, diseminada o
extrapulmonar. Infeccién por otras micobacterias, diseminada o extrapulmonar.

Tuberculosis pulmonar. Tuberculosis extrapulmonar o diseminada.
Neumonia por Pneumocystis jiroveci.

Neumonia recurrente.

Leucoencefalopatia multifocal progresiva.

Sepsis recurrente por especies de Salmonella diferente a Salmonella tiphy.
Toxoplasmosis cerebral en un paciente de mas de un mes de edad.

Etiologia neopldsica

Carcinoma de cérvix invasivo.

Sarcoma de Kaposi.

Linfoma de Burkitt o equivalente.
Linfoma Inmunoblastico o equivalente.
Linfoma cerebral primario.
Encefalopatia por VIH.

Wasting syndrome.




3.4. Analisis estadistico.

Las variables cualitativas se expresaron como nimero de casos y porcentaje, y fueron
comparadas con el test X o test exacto de Fisher, segln fuese apropiado. Las variables
continuas se expresaron como media + desviacion estdndar o mediana (rango
intercuartileo) y fueron comparadas con el test T-student o los test no paramétricos,
segln fuese apropiado, tras evaluar la distribucion normal de las distintas variables
cuantitativas mediante el test de Kolmogorov-Smirnov. Un valor de p inferior a 0.05
fue considerando estadisticamente significativo para todos los andlisis.

El estudio fue dividido en 2 periodos de tiempo (1993-2002 y 2003-2013) con el
objetivo de poder compararlos mediante un andlisis transversal.

Se llevé a cabo un analisis de regresion de tendencias (joinpoint), que proporciona el
cambio porcentual estimado anual (APC) y permite detectar puntos en el tiempo con
cambios de tendencias signifcativos. Para cada APC estimado, se calculé un intervalo
de confianza del 95%.

El analisis estadistico se llevé a cabo con el Paquete estadistico Social Sciences

Software para Windows, versién 19.0 ( SPSS 19.0, Chicago, IL, USA).

3.5 Consideraciones éticas y legales.

El presente estudio de investigacion y tesis doctoral ha sido revisado y aprobado por el
Comité ético de investigacion clinica de Galicia (cddigo de registro 2015/164). Cumple
con las directrices sefialadas por las buenas practicas clinicas en investigacién y con la
declaracion de Helsinki y revisiones sucesivas. Se respeta la confidencialidad de los
datos de los pacientes, en cumplimiento con la Ley Organica de Proteccidon de Datos
(Ley15/1999,LOPD).
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Tendencias en hospitalizaciones, reingresos y mortalidad
hospitalaria en pacientes con infeccion por VIH (1993-2013).

Impacto de la coinfeccion VIH/VHC
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Resumen:

El objetivo principal del estudio fue evaluar las tendencias en hospitalizacién,
reingreso y mortalidad en pacientes con infeccion por VIH a lo largo de 21 afios de
seguimiento, divididos en 2 periodos para ser comparados. El objetivo secundario

consistié en analizar el papel de la coinfeccién VIH/VHC en dichas tendencias.

Se identificaron retrospectivamente a través del Servicio de Codificacién del
centro todas las hospitalizaciones de pacientes VIH en el CHUAC en el periodo
establecido entre el 1 de enero 1993 y el 31 de diciembre de 2013. Se definié tasa de
hospitalizacién como el nimero de hospitalizaciones por cada 100 pacientes; para el
denominador, se utilizé el nUmero de pacientes en seguimiento cada afo en la Unidad
de VIH-Hepatitis. El estudio fue dividido en 2 periodos de tiempo (1993-2002 y 2003-
2013) para ser comparados. Se incluyeron 22901 paciente-afios, que presentaron 6917
hospitalizaciones que correspondieron a 1937 pacientes ( 75% varones, edad media
36+11 afios, 37% coinfectados VIH/VHC). La mediana de estancia hospitalaria fue de 8
dias (5-16), y la tasa de reingreso a los 30 dias del 20,1%. La tasa de hospitalizacién
mostrd una reduccion progresiva desde 30,7/100 pacientes (IC95%: 27,7-33,8) en 1993
a 19,9/100 pacientes (17,7-22,2) en 2013, siendo esta reduccién mas significativa
después de 1996 (4,9% anual), pero este descenso fue menos acusado en los pacientes
coinfectados VIH/VHC (1,7% anual). La estancia media de los pacientes coinfectados
VIH/VHC fue similar a la de los pacientes VIH monoinfectados (10,1 vs 11 dias, p=0,24);
sin embargo los pacientes coinfectados tuvieron mas hospitalizaciones por paciente (

en mediana, 3 vs 2, p<0,001) y mayor tasa de reingreso (21,5% vs 19,1%, p<0,01). En
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consecuencia, un mayor numero de dias de estancia totales y el impacto en términos

econémicos que ello implica.

Se observd un descenso significativo en el segundo periodo (2003-2013) de las
hospitalizaciones motivadas por enfermedades infecciosas y trastornos psiquiatricos, y
un incremento de aquellas relacionadas con neoplasias, enfermedad cardiovascular,
gastrointestinal y enfermedades respiratorias crénicas. La mortalidad intrahospitalaria
permanece elevada (6,8% en el primer periodo vs 6,3% en el segundo), con un
aumento progresivo de las muertes por enfermedades no definitorias de SIDA (37,9 vs
68,3%; p <0,001). En los pacientes coinfectados VIH/VHC, especialmente en el segundo
periodo del estudio, buena parte de las hospitalizaciones y de las muertes fueron

motivadas por enfermedad hepatica.

Los resultados obtenidos en este estudio han sido publicados en “Enfermedades
Infecciosas y Microbiolgia Clinica” en enero de 2017. Online ISSN: 0213-005X, Factor

de impacto JCR: 2,172 (Tercer cuartil).
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significant decrease in hospital admissions related with infectious and psychiatric diseases was observed
in the last period (2003-2013), but there was an increase in those related with malignancies, cardiovas-
cular, gastrointestinal, and chronic respiratory diseases. In-hospital mortality remained high (6.8% in the
first period vs. 6.3% in the second one), with a progressive increase of non-AIDS-defining illness deaths
(37.9% vs. 68.3%, P<.001). The admission rate significantly dropped after 1996 (4.9% yearly), but it was
less pronounced in HCV co-infected patients (1.7% yearly).
Conclusions: Hospital admissions due to infectious and psychiatric disorders have decreased, with a
significant increase in non-AIDS-defining malignancies, cardiovascular, and chronic respiratory diseases.
In-hospital mortality is currently still high, but mainly because of non-AIDS-defining illnesses. HCV co-
infection increased the hospital stay and re-admissions during the study period.
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Hospitalizacién

hospitalizaciones en esta poblacién. El objetivo del estudio fue evaluar las tendencias en hospitalizacion,
Reingreso

reingreso y mortalidad en pacientes VIH, y analizar el papel de la coinfeccién por el VHC.

Meétodos: Estudio de cohortes retrospectivo, que incluyé todas las hospitalizaciones de pacientes VIH
entre 1993-2013. El estudio fue dividido en 2 periodos (1993-2002 y 2003-2013) para ser comparados
mediante un analisis transversal.

Resultados: Se analizaron 22.901 pacientes/afios, que presentaron 6.917 hospitalizaciones que corre-
spondieron a 1.937 pacientes (75% varones, edad media 36+ 11 anos, 37% coinfectados VIH/VHC). La
mediana de estancia hospitalaria fue de 8 dias (5-16), y la tasa de reingreso a los 30 dias del 20,1%. Se
observé un descenso significativo en el segundo periodo (2003-2013) de las hospitalizaciones motivadas
por enfermedades infecciosas y trastornos psiquiatricos, y un incremento de aquellas relacionadas con
neoplasias, enfermedad cardiovascular, gastrointestinal y enfermedades respiratorias crénicas. La mor-
talidad intrahospitalaria permanece elevada (6,8% en el primer periodo vs. 6,3% en el segundo), con un
aumento progresivo de las muertes por enfermedades no definitorias de sida (37,9 vs. 68,3%; p<0,001).
La tasa de hospitalizacién disminuy6 de manera significativa después de 1996 (4,9% anual), pero este
descenso fue menos acusado en los pacientes coinfectados VIH/VHC (1,7% anual).

Conclusiones: Las hospitalizaciones motivadas por enfermedades infecciosas y trastornos psiquiatricos
han descendido; por el contrario, se observé un aumento significativo de aquellas relacionadas con neo-
plasias no definitorias de sida, enfermedad cardiovascular y enfermedades respiratorias crénicas. La
mortalidad intrahospitalaria permanece a dia de hoy elevada, pero a expensas fundamentalmente de
enfermedades no definitorias de sida. La coinfeccién VIH/VHC incrementé los dias de hospitalizacién y
los reingresos durante el periodo de estudio.

© 2016 Elsevier Espaia, S.L.U. y Sociedad Espaiiola de Enfermedades Infecciosas y Microbiologia Clinica.

Todos los derechos reservados.

Background

Since the introduction of Highly Active Antiretroviral Therapy
(HAART) in 1996, the profile of people living with HIV infection
(PLWH) has changed significantly; with an appreciable decline of
mortality related to AIDS-defining diseases and an improvement
in life expectancy. However, the incidence of other comorbidi-
ties, mainly cardiovascular diseases and non-AIDS tumors has
increased, due to the longer life expectancy, aging and persistent
inflammation related to the HIV-infection, even in a context of
long-term suppression of viremia.'~>

From a public health perspective, it is important to understand
trends and characteristics of hospitalizations, re-admissions and
mortality ratesamong PLWH. However, there are few available data
among too heterogeneous study populations in different socioeco-
nomic contexts and Health Care systems. In the general population,
30-days readmission rates are increasingly becoming a benchmark
for hospital quality of care and costs, also for PLWH.®

The causes of hospitalizations have been changing in the HAART
era. AIDS defining illnesses are less represented nowadays, but
patients are older with more comorbidities. Therefore, the rea-
sons for hospitalizations incidence, mortality and readmission rates
might be changing.®'?

Chronic hepatitis C virus (HCV) coinfection is common in PLWH
(30-50% according to different series).'" It is estimated that at least
30% of patients with HCV develop cirrhosis and around 1-4% of
these will develop hepatocellular carcinoma. The risk of progres-
sion of liver disease is 2-6 times higher in HIV/HCV coinfected
than in HCV mono-infected patients, which involves a high-related
morbidity and mortality.'?~'® However, the risk of hepatic decom-
pensation and progression of liver fibrosis is drastically reduced
with treatment and cure of HCV infection,'”-'®

Inthis context, the aim of this study was toanalyze trends in hos-
pitalization, re-admission and mortality rates in PLWH followed in
areference hospital in Northwest Spain in the last 20 years. More-
over, the impact of HCV coinfection in the dynamic of all these
parameters was also evaluated.

Methods

The Complexo Hospitalario Universitario de A Coruiia (CHUAC)
is a 1422-bed, full service, 24 h ICU availability, tertiary acute
university care hospital, serving in the Northwest of Spain. The
influence population in 2013 was 547,776 citizens, and that year
reported 40,869 admissions (21% scheduled). The HIV and Hep-
atitis Viral Unit offers outpatient and inpatient medical care to all
PLWH in this reference area, attending more than 1400 PLWH by
HIV-trained doctors. PLWH are not attended in other hospitals in
this area.

Data collection

All hospital admissions of HIV-infected patients at CHUAC
between 1993 and 2013 were obtained through the Hospital-
coding Department. Hospitalization reasons were collected fol-
lowing the International Classification of Diseases, Ninth Revision
(ICD-9). Several steps were taken in assigning each hospitalization
to a single diagnostic category. To determine the reliably ICD-9
code the first listed referring to neither HIV (042, V08, 795.71,
V01.79) nor chronic hepatitis C (070.44, 070.54, 070.70, 070.71)
nor oral candidiasis (120.0) was defined as the primary code for
hospitalization. These codes represent comorbidities that are not,
by themselves, sufficient to justify hospitalization. Recurrent bac-
terial pneumonia was defined as a bacterial pneumonia admission
occurring within >30 but <365 days of a previous such admission.
Hospitalizations whose first ICD-9 code was chemotherapeutic
treatment were assigned to the first code based on the type of can-
cer. Clinical Classification Software (CCS), developed by the Agency
for Healthcare Research and Quality'® was used to assign primary
ICD-9 code into one of 18 first-level categories. Finally, using a
method similar to one it has previously employed,” CCS classifi-
cation was modified and categories were pooled together at major
syndromes for further analysis.

Epidemiological and clinical data related to hospitalizations and
mortality were recorded. HIV/HCV coinfection was considered if
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Fig. 1. Hospitalization in PLWH between 1993 and 2013; black area indicates mortality (%). Patients on follow-up each year.

RNA-HCV viral load was detectable. Mean length of hospital stay
was evaluated by subtracting the date of discharge - the date of
admission and adding 1. For patients that were discharged the day
of admission, it was considered 1. Re-admission was defined as
hospitalization occurred before 30 days after discharge. Years of
active outpatient care were defined by having at least one HIV clin-
ician visit and one measured CD4 cell count. Scheduled admissions
were considered if the patient were not in the Emergency Depart-
ment prior to hospitalization. Death due to an AIDS-defining illness
was defined as death attributable to one of the Centers for Dis-
ease Control Prevention (CDC) category C diseases. Death due to
non AIDS-defining illness was classified according to CoDe protocol
(“Coding of Death in HIV", in www.cphiv.dk/CoDe).

The study is in accordance with the community standards
and approved by the ethics committee. The study’s protocol was
reviewed and approved by the Medical Ethics Committee of the
University Hospital of Galicia. All clinical data were anonymous
and de-identified prior to analyze, the identification numbers of
the patients were recorded blindly.

Statistical analyses

Hospitalization rate was evaluated as number of hospitaliza-
tions per 100 patients. For the denominator, the number of patients
in care each year in the HIV clinic, was used; it was collected from
medical records and electronic database of patients in follow up.
The study was divided in two periods of time (1993-2002 and
2003-2013) to be compared with a comparative cross-sectional
analysis.

Quantitative data were reported using means + standard devia-
tions (SD) or median (range), as indicated. For qualitative variables,
absolute numbers and percentages were computed. The compar-
ison of quantitative parameters was carried out using Student's
t test. The association of qualitative variables was carried out using
Chi-squared statistic; the relative risk (RR) was calculated. A two-
sided type I error of 5% was considered statistically significant.

Atime-trend joinpoint regression analysis was performed. This
technique provides the estimated annual percent change (APC) and
allows detecting points in time at which significant changes in the
trends occur. For each APC estimate, 95% confidence interval was
also calculated. Statistical analysis was performed using SPSS for
Windows (version 19.0, SPSS Inc., Chicago, IL).

Results
Demographic characteristics and hospitalization parameters

A total of 2498 PLWH were followed during the period study,
contributing to 22,901 patient-years (PY). In the study period 6917
hospital admissions were recorded, corresponding to 1937 sub-
jects. Of them, 75.0% were male, mean age (at first hospitalization)
was 36.4 +10.6 years, and 37.2% were HIV/HCV coinfected. Among
those PLWH hospitalized, 789 (40.7%) have one admission; the
median number of admission was 2 (IQR: 1-4). The hospitalization
rate showed a reduction from 30.7/100 patients (CI95%: 27.7-33.8)
in 1993 to 19.9/100 patients (17.7-22.2) in 2013 (P<.001); Fig. 1
shows the hospitalization and mortality each year and the number
of patients on follow-up.

In the comparative analysis between both periods (1993-2002
vs. 2003-2013), differences in hospitalization reasons were rec-
ognized among periods (Table 1). The main 5 reasons for
hospitalization were: pneumonia (10.5%), chronic pulmonary
disease/respiratory failure (8.3%), tuberculosis (7.4%), hepatic
decompensation (6.3%) and psychiatric disorder/drug-abuse (5.3%).
Overall, 23.1% of the total of 6917 hospitalizations was AIDS-
defining illnesses, with differences between first (28.0%) and
second period (16.2%), P<.001.

Re-admissions and mortality rates by clinical units

Overall, 5759 (83.3%) were considered primary hospitalizations,
998 (14.4%) were first re-admissions and 160 (2.3%) were subse-
quent re-admissions in a chain. The median length of hospital stay
was 8.0 days (5.0-16.0).

The re-admission rate was 20.1% (CI95%: 19.1-21.2) without
differences by gender (20.3% in men vs. 19.7% in women, P=.21).
Mean age of patients in hospitalizations without a re-admission
(37.4+104) was similar than those re-admitted (37.9+10.9
years). A higher rate of re-admissions was observed for some ser-
vices such as Onco-Hematology (68.5%), Gynecology-Obstetrics
(24.2%), Internal Medicine-Infectious Diseases (20.0%) or Pedi-
atric Unit (16.3%). Those with lower rate were: surgery units
(13.2%) or Psychiatry Unit (8.2%). Main reasons for hospital admis-
sion have different re-admission rates: tumoral diseases 33.8%,
hepatic decompensations 23.5%, chronic pulmonary diseases 20.8%,
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Table 1

Baseline characteristics of 6917 hospital admissions between periods (1993-2002 and 2003-2013).

1993-2002 (N=3463)

2003-2013 (N=3454) Relative change (%) (C1 95%)

Scheduled admissions (%) 421
Length of stay (median, IQR) 9.0(5.0-16.0)
Re-admission (%) 19.8
Mortality (%) 6.8
Hospitalization reasons (%)
Infectious diseases 49.1
Aids-defining infections 523
Psyquiatric illness 9.1
Malignancies 3.6
Aids-defining tumors 65.2
Cardiac diseases 12
Digestive system diseases 92
Hepatic decompensations 42
Chronic respiratory diseases 5.6

Hospitalization units (%)

Internal medicine/infectious diseases 85.0
Surgical units 5.0
Onco-hematology 2.0
Gynecology/obstetrics 27
Pediatrics 1.5
Intensive care unit 20
Cause of in-hospital death (%) 235/453
AIDS related illness: 62.1
Aids related encephalopaty® 17.0
MAI-MTB infection” 153
Pneumocistis jirovecci pneumonia 115
Aids related malignancy 85
Disseminated candidiasis 3.8
Recurrent bacterial pneumoniae 3.4
Wasting syndrome 2.6
Non-AIDS related illness: 37.9
(02.1) Bacterial infection® 10.2
(02.1.1) Bacterial infection with sepsis 6.8
(03.1.1) HCV with cirrhosis 5.1
(04) Malignancy? 26
(16)Violent death/(19)substance abuse 34
(9) Stroke and (23) other CNS disease 34
(13) Chronic obstructive lung disease® 26
(08) MI and other heart disease 0.4
(90) Other causes 34

26.8 —36.3(-40.5; -31.9)
8.0(4.0-15.0) -9.9(-187;2.8)
204 3.0(-9.2;13.2)
6.3 -7.0(-22.1; 18.1)
353 —28.1(-32.0; -23.9)
36.5 —-30.2 (-36.0; -23.9)
52 —42.7 (-52.0; -31.6)
7.8 115.8(75.4; 165.3)
42.6 —34.8(-46.0; -21.2)
37 205.6 (116.3; 331.6)
16.1 74.8(53.6; 98.9)
8.5 103.3 (67.6; 146.6)
11.0 96.4(66.3; 131.9)
708 -16.7 (-18.9; -14.5)
104 108.0(74.6; 147.9)
43 116.5 (63.4; 186.9)
43 58.9(23.3; 104.9)
0.3 —80.7 (-90.2; -62.1)
6.0 200.8 (130.0; 293.4)
218/453

317 —49.0(-59.1; -36.6)
5.0 —70.4(-84.4; -43.7)
6.0 —61.1(-78.8; -28.6)
6.0 —48.1(-72.5; -2.0)
11.0 29.4(-26.4;127.4)
0.5 —88.0(-98.5; -6.2)
18 —46.1(-83.5;76.5)
14 46.1(-86.3;112.9)
68.3 80.5(49.7; 117.6)
17.0 66.2(2.9; 168.4)
12.8 88.6(5.0: 238.9)
11.0 115.6 (10.5; 320.5)
9.6 277.3(55.2; 817.3)
14 —59.6(—89.1; 50.4)
5.5 61.7 (-32.6; 288.0)
7.8 205.4(22.7; 660.5)
14 223.4(—66.1; 2985.6)
1.8 —46.1(-83.5;76.5)

Main causes of in-hospital mortality.
Statistically significant results (P<.05) are shown in bold.

2 Including progressive multifocal leukoencephalopathy, cryptococcal meningitis and cerebral toxoplasmosis.

b Micobacterium Avium Intracellulare and Micobacterium Tuberculosis.
€ Only due to pneumonia.

4 Including hepatocarcinoma.

¢ Including other chronic respiratory diseases.

infectious diseases 18.9%, cardiovascular diseases 14.9%, and psy-
chiatric disorders 12.8%.

Between 1993-2013, 453 in-hospital deaths were identified,
with an overall inpatient mortality rate of 6.5% (CI95%: 6.0-7.1).
Globally, the mortality of hospitalizations for males was higher than
for women (7.4% vs. 4.4%, RR: 1.7 [1.3-2.1], P<.001). Mean age of
patients whodied during the hospitalizations was 40.1 & 11.3 years,
significantly higher (P<.001) than that of those who did not die
(37.3 £10.4 years). Mortality of primary hospitalizations was 5.7%
vs. 11.0% among re-admissions (RR 1.93[1.59-2.35], P<.001). AIDS-
defining illnesses hospitalizations presented a mortality of 13.4%,
while in non AIDS-defining diseases was 4.5% (RR: 3.0 [2.5-3.6],
P<.001).

There were differences in mortality rate by Units (P=.005):
Onco-Hematology (12.4%), Internal Medicine-Infectious Diseases
(6.7%), Surgery (3.6%) and Pediatric (3.5%). No patient's death in
Gynecology-Obstetrics or Psychiatry Unit. There were 24 hospital-
izations admitted in ICU directly from the Emergency Department,
21 of them (87.5%), died during the ICU stay. Hospitalizations that
were admitted in ICU (whenever during the hospitalization) had

higher mortality rate (35.5%) than those without ICU care (5.3%)
(RR 6.6 [5.5-8.0], P<.001). The main causes of in-patient death and
the change between both periods are detailed in Table 1.

HIV/HCV coinfection

A total of 716 HIV/HCV coinfected patients were hospitalized at
least once during the study period, giving a total of 3525 hospital-
izations (1408 between 1993-2002 and 2117 between 2003-2013).
Fig. 2 depicts the changes in incidence during the follow up. In the
joinpoint regression analysis, two different trends were observed.
Hospitalizations rate increased between 1993 and 1996 in all
cohort (APC=11.8%). Between 1997 and 2013, hospitalizations rate
decreased much more in HIV mono-infected (APC=—4.9%) than in
HIV/HCV coinfected (APC=—1.7%), P<.001.

Overall, the mean length of stay in HCV coinfected patients
was similar than in mono-infected (median: 10.1 days [6.3-15.9]
vs. 11.0 [6.0-19.5], P=.24); but coinfected had more hospitaliza-
tions per patient (median: 3.0 [1.0-6.0] vs. 2.0 [1.0-3.0], P<.001)
and higher readmission rates (21.5% vs. 19.1%, RR: 1.1 [1.0-1.2],
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Period APC Period APC
Total 1993-1996 11.8 (0.9; 23.9) 1996-2013 3.4 (-4.0;-2.7)
HIV/HCV coinfected 1993-1996 12.3 (-3.0;29.9) 1996-2013 1.7 (-2.5; —0.8)
HIV monoinfected 1993-1996 10.8 (-2.9;26.4) 1996-2013 4.9 (-5.8; -4.0
APC=Annual percent change

iOF,

Fig. 2. Hospitalization rate in HIV/HCV coinfected and HIV i

ted patients. Joinp

regression analysis: trends in hospitalizations in HIV/HCV coinfected and

HIV monoinfected patients. Estimated Annual percent change (bold if statistically significant, P<.001 in all cases). In comparison between HIV/HCV coinfected and HIV
monoinfected patients, P=.65 in the first period (1993-1996) and P<.001 in the second (1996-2013).

P<.001). The sum of total days of hospitalization per patient dur-
ing the follow-up was higher among HIV/HCV coinfected than in
HIV mono-infected (median: 36.0 days [14.0-77.5] vs. 23.0 days
[9.0-51.0], respectively; P<.001).

The main causes of hospitalization in coinfected patients,
comparatively with HIV-monoinfected, are illustrated in Fig. 3.

A decrease of infectious diseases and psychiatric disorders was
evidenced. On the other hand, an important increase in hospital-
izations due to hepatic decompensations was found (from 5.8% to
11.5%, RR: 2.0 [CI195%: 1.5-2.6], P<.001).

Mortality rate of hospitalizations in HIV/HCV coinfected
increases from 4.0% (1993-2002) to 6.2% (2003-2013), RR=1.5

a Main causes of hospitalizations, %.
60%
1993-2002
50%
40% 2003-2013 P<.001 P<.001
—d—y et
30% P<.001 P=20
2003-2013 —— ——
20% 1993-2002
. 1993-2002
10% P<.001 L 2003-2013
o 1 N =
Infectious deseases Digestive disorders Psychiatric disorders
b Main causes of hospital mortality, %.
60%
1993-2002
50%
40% 4 20032013 P=.030 P=.012
30% < P=.036 P=24
2003-2013 ey 4t
20% 1 1993-2002 1993-2002
2003-2013
o | I a W =
Infectious deseases Tumors Psychiatric disorders
’ [l HIV-monoinfected HIV-HCV coinfected |

Fig. 3. Main reasons of hospital admission (a) and in-hospital mortality (b) in HIV-mono and HIV/HCV-coinfected patients during 1993-2002 and 2003-2013.
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(1.1-2.1, P<.001). There were also differences in mortality rea-
sons: infectious diseases mortality decreased significantly (RR=.6
[.4-.9], P<.001), tumors increased (RR=2.1 [.5-8.8], P=.01) and
hepatic decompensations also increased from 15.6% to 21.2% (RR:
1.4[.6-3.3], P=.005) (Fig. 3).

Discussion

This study evaluates trends in hospitalizationsamong PLWH ina
medical reference area of Northwest Spain. Overall, the hospitaliza-
tions rate showed a decline from 31/100 patients in 1993 to 20/100
patients in 2013, but remains higher than in the general population.
These results are concordant with other previously published in
different countries and different Health Care Systems.®' The join-
point analysis established a point of change in 1996. This behavior
is related with the introduction of HAART and its rapid impact in
AIDS-defining illnesses. In this year, the trend of hospitalization
incidence changed from a yearly growing of 11.8% toward a yearly
decreasing of 3.4%.

Changes in the reasons of hospital admission were also observed
between the two periods evaluated. Thus, a significant decrease
in hospitalizations due to infectious (mainly AIDS-defining dis-
eases) and psychiatric disease or drugs abuse was recognized in
contrast to a progressive increase of malignancies specially those
non AIDS-defining, chronic respiratory, cardiovascular and liver
related diseases. Overall, hospitalizations due to AIDS-defining
diseases dropped (from 28.0% to 16.2%) in our cohort, but their
mortality did not change significantly (15.0% in 1993-2003 and
12.3% in 2004-2013). AIDS-defining diseases and their high mor-
tality remain a current problem worldwide; this problem must be
addressed from the universalization of HAART and improving the
diagnostic strategies.”

Accordingly, changes in hospitalization units were also
observed.Thus, inthe second period there was an increase in hospi-
talizations in surgical areas and onco-haematologic units, likely due
to an increase in the life expectancy among HIV-infected patients
in the second period because the access to specific treatments as
for the general population. The rates of ICU admissions increased
up to 3-times, probably caused by the same reasons.

However, the average length of stay and re-admission rates
remain high, similar to those reflected in other studies,'?*° prob-
ably due to an increase in the comorbidities associated with HIV
infection, that involve greater complexity of clinical management
in this group of patients.

Despite the improvement in the care of PLWH, the in-hospital
mortality remains high; in this cohort the mortality in men is
1.7 times higher than in women, according to data published
previously.?!?2 Non-AIDS deaths increased significantly during the
ART era and nowadays are the main cause of in-hospital mortal-
ity in PLWH. Non-AIDS infections, cirrhosis and its complications,
and malignancies were major contributors to mortality. Non-AIDS
mortality increased by 80.5% between first and second period;
consequently, AIDS mortality decreased by 49.0%. Cowell et al.,
reported similar trends recently, in a huge American cohort.?*

The 30 days re-admission rate in our cohort was 20.1%, similar
to data recently reported by Berry et al. (19.3%).° The re-admission
rate has an important impact on long-term health and mortality
rate of PLWH. Indeed, some mathematical models are developed
to predict re-admission, but they need to be validated in other
populations.?*

Within this cohort, nearly 40% were HIV/HCV coinfected
patients. They had more hospitalizations, re-admissions and the
sum of the total stays were significantly greater than for HIV mono-
infected, similarly to that previously published.'® Interestingly, the
incidence of hospitalizations in 2013 was double in coinfected

compared to HIV mono-infected. Indeed, although the hospital-
ization rate decreases since 1996, the APC is near to three times
higher in mono-infected than in coinfected. Therefore, in terms of
hospitalizations and in-hospital mortality, HCV coinfection seems
to mask the beneficial effect of HAART and improvements in HIV
care, although other factors such IDU or alcohol could also play
a significant role. Hospitalizations due to hepatic decompensa-
tion are double in the last ten years (2003-2013) compared with
the first period (1993-2002). Moreover, Meyers et al. described
recently that HCV mortality appears to be relatively stable while
total HIV/AIDS deaths are on a decline across the state of Mas-
sachusetts in a trend analysis of HIV and HCV using multiple cause
of death.?® All these data suggest that hospitalizations, decompen-
sations and mortality will increase in the next years if HCV infection
is not eradicated. The impact of a wide access to new anti-HCV
therapies in HIV-infected patients must be evaluated in the near
future.25-28

There are some limitations in our study that merit discussion.
This is a retrospective observational study, using data recorded
from a single hospital that it could affect the generalizability of
our finding. However, this is a reference hospital with more than
1000-beds and a large cohort of HIV- and HCV-infected patients in
follow-up in this institution since the beginning of both epidemics.
Although there are not other HIV outpatient clinics in our area,
some patients had an admission without any follow up inour clinic;
it could overestimate hospitalization rates. Moreover, there are
some variables that might be also associated with mortality that
were not collected (i.e. smoking, or years under HAART exposure)
and therefore its specific impact in hospitalizations and rates of
mortality could notbe analyzed. Data of CD4 count, HAART and viral
suppression were not available, the effect of this important factors
in PLWH was not analyzed. Patients admitted in Onco-Hematology
Units to receive scheduled chemotherapy (12%) could overestimate
the hospitalization rate in these Units and underestimate the in-
hospital mortality in them. The study did not include HCV-infected
patients treated with new DAAs based therapies, neither a control
group of hospitalized HIV-negative patients. Finally, it is possible
that the use of the ICD-9 coding system might introduce coding
errors, although minority.

In summary, in this large cohort of PLWH, followed during
20 years, a decrease in the hospitalizations rate and a progres-
sive decline of AIDS defining illnesses have been recognized.
Consequently, chronic comorbidities and malignancies have been
increasing within the last ten years. However, the length of stay,
re-admission and the mortality rate remains high. HCV coinfec-
tion has a negative impact in these parameters and is associated
with increases in the morbidity and mortality and therefore in the
resource consumption among PLWH. These findings are essential
to improve and optimize the clinical management of PLWH and to
pay special attention in those comorbidities that favor the hospi-
talization and mortality rates nowadays.
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ESTUDIO 2

Mortalidad relacionada con enfermedad hepatica atribuible al

virus de la hepatitis C en pacientes con infeccion por VIH.
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Resumen:

El objetivo del estudio fue comparar la mortalidad relacionada con enfermedad
hepatica y las hospitalizaciones motivadas por causa hepdtica en pacientes con
infeccidn por VIH que han sido expuestos o no al VHC, para estimar con ello la fraccién

atribuible de enfermedad hepatica a la coinfeccién por el VHC.

Para alcanzar un mayor tamafio muestral el periodo de estudio se prolongd 1
afio (1993-2014). Tanto los motivos de hospitalizacion como las causas de muerte
fueron recogidas con la ayuda del Servicio de Codificacién del centro, siguiendo los
criterios llevados a cabo en el primer estudio. La mortalidad relacionada con higado
incluyd la codificacion de hepatitis viral, enfermedad hepdtica alcohélica, enfermedad
hepatica no alcohdlica, hepatocarcinoma vy cirrosis descompensada. Los pacientes con
infeccion por VIH fueron clasificados en 3 grupos: sin coinfeccién por VHC, aquellos
con aclaramiento espontaneo del VHC y los pacientes coinfectados crdnicamente
VIH/VHC. Los pacientes sometidos a tratamiento antiviral para el VHC que alcanzaron

RVS fueron excluidos.

Se calculd la mortalidad relacionada con enfermedad hepatica en los 3 grupos,
tomando como referencia el grupo VIH monoinfectado. Se calculé la razén
estandarizada de mortalidad (con su intervalo de confianza al 95%), ajustado por edad
al diagnéstico, sexo y via de transmisién) y la razén estandarizada de hospitalizacién

usando la aproximacion de Byar del modelo de Poisson.
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Se incluyeron resultados de 2379 pacientes VIH (1390 VIH monoinfectados, 146
aclaradores espontaneos de VHC y 843 con coinfeccién crénica VIH/VHC). La
mortalidad global alcanzé el 33,8% (21,4% relacionada con enfermedad hepatica). La
mayor parte de los pacientes que sufrieron muerte relacionada con enfermedad
hepatica estaban bajo tratamiento antirretroviral y tenian un carga viral indetectable.
El ratio de mortalidad relacionada con enfermedad hepatica en los pacientes
coinfectados VIH/VHC fue de 10,01 por 1000 paciente-afios frente al 3,84 por 1000
paciente-afios en el grupo de VIH monoinfectados (p<0,001). La tasa de mortalidad
estandarizada en los pacientes coinfectados fue 4,52 (IC 95% 2,98-5,86). La fraccion de
mortalidad y hospitalizacién atribuible a la infeccion crénica por VHC fue 0,61 y 0,74,
respectivamente. No se encontraron diferencias en eventos relacionados con higado

entre pacientes VIH monoinfectados y los que aclararon espontandnemente el VHC.

Los resultados obtenidos en este estudio han sido publicados en “HIV Medicine” en

febrero 2017. Online ISSN: 1568-1293. Factor de Impacto JCR: 3,988 (Primer cuartil).
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Liver-related mortality and hospitalizations attributable
to chronic hepatitis C virus coinfection in persons
living with HIV

A Mena,' (2} H Meijide,"? | Rodriguez-Osorio,' A Castro' and E Poveda'

*Clinical Virology group, Institute of Biomedical Research of A Corua (INIBIC)-University Hospital of A Coruiia
(CHUAC), Sergas, University of A Coruna (UDC), A Coruna, Spain and *Internal Medicine Service, Quiron Hospital,
A Coruna, Spain

Objectives

The aim of this study was to compare liver-related mortality and liver-related hospitalizations for
persons living with HIV (PLWH) with and without hepatitis C virus (HCV) exposure, and to
estimate the fraction of liver disease attributable to chronic HCV coinfection.

Methods

An ambispective cohort study followed PLWH between 1993 and 2014. PLWH were classified into
three groups: those who were HIV-monoinfected, those who cleared HCV spontaneously and those
with chronic HCV coinfection. Liver-related mortality was estimated for the three groups and
compared with the adjusted standardized mortality ratio.

Results

Data for 2379 PLWH were included in the study (1390 monoinfected individuals, 146 spontaneous
HCV resolvers and 843 with chronic HCV coinfection). Global mortality was 33.8%, 21.4% of
which was liver-related. Patients who died from liver-related causes were mostly on antiretroviral
therapy and had an undetectable HIV viral load when they died. The liver-related mortality rate in
those with chronic HCV coinfection was 10.01 per 1000 patient-years vs. 3.84 per 1000 patient-
years in the HIV-monoinfected group (P < 0.001). The adjusted standardized mortality ratio in the
chronically HCV-coinfected group was 4.52 (95% confidence interval 2.98-5.86). The fractions of
liver-related mortality and liver-related hospitalizations attributable to chronic HCV coinfection
were 0.61 and 0.74, respectively. There were no differences in liver-related events between HIV-
monoinfected individuals and those who spontaneously cleared HCV.

Conclusions

Chronic HCV infection increases the risk of liver-related mortality and liver-related hospitalizations
in PLWH, despite good control of HIV infection. Sixty per cent of liver-related mortality in
chronically HCV-coinfected PLWH could be attributable to chronic HCV infection. The effect of
mass HCV eradication with new therapies should be evaluated.

Keywords: hepatitis C virus coinfection, liver-related hospitalization, liver-related mortality, people
living with HIV
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Introduction

Liver disease is an important contributor to morbidity
and mortality among persons living with HIV (PLWH).
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Liver-related mortality is common in PLWH with chronic
hepatitis C virus (HCV) coinfection, accounting for
20-40% of all deaths, and is the main cause of
liver-related hospitalizations [1,2].

In chronically HCV-infected persons without HIV infec-
tion, approximately 55-65% of liver-related mortality can
be attributed to chronic HCV infection, when compared
with persons who spontaneously clear HCV. In many cases,
HCV infection is associated with a particular lifestyle
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profile and, in the general population, spontaneous HCV
resolvers are a good benchmark group comparator for
evaluation of the independent contribution of chronic HCV
infection, because they have the same risk factors and life-
style as those with chronic HCV infection [3]. In PLWH, the
differences between HIV-monoinfected individuals and
spontaneous HCV resolvers in terms of liver-related mor-
tality and liver-related hospitalizations are unknown.

The role of hepatitis viruses in the progression of liver
damage is unquestionable. However, there are many other
factors that contribute to the development of liver injury in
PLWH, such as HIV replication, immune dysfunction,
opportunistic infections, lifestyle exposures (alcohol or
other drugs), metabolic disorders and some antiretroviral
agents [4-7]. Sometimes these other factors can be over-
looked because of the major role of HCV infection in the
progression of liver disease in chronically HCV-coinfected
PLWH. The aim of this study was to compare liver-related
mortality and liver-related hospitalizations in PLWH with
and without HCV exposure and to estimate the fraction of
liver disease attributable to chronic HCV coinfection in this
population.

Methods

This study included data for all PLWH followed in an ambis-
pective cohort in a reference HIV clinic (University Hospital
of A Coruna, Spain) between 1993 and 2014. All hospital
admissions and the causes of death were obtained from the
hospital records encoded according to the International
Classification of Diseases (ICD-9). Liver-related disease was
considered to include the following codes: viral hepatitis
(070, 573.3), alcoholic liver disease (571.0—571.3), nonal-
coholic liver disease (570, 571.4 57 1.9, 572-573), primary
liver cancer (155), and decompensated cirrhosis (789.5,
567.23, 456.0). Cholelithiasis and cholecystitis (574-575)
were not included as liver-related conditions. Fatal infec-
tions occurring in PLWH with cirrhosis were classified as
liver-related deaths/hospitalizations when the episode
included a code for cirrhotic decompensation.

Clinical and epidemiological variables were collected
and a descriptive analysis was performed for all the vari-
ables recorded. PLWH were classified into three groups:
those without viral hepatitis [negative for hepattis B
virus (HBV) surface antigen and HCV antibodies], those
who spontaneously cleared HCV (HCV antibody-positive
and undetectable HCV RNA without anti-HCV therapy)
and chronically HCV-coinfected patients. PLWH who
received anti-HCV therapy and achieved a sustained viral
response (SVR) were excluded; those without an SVR
were included in the chronically HCV-coinfected group.

© 2017 British HIV Association

Quantitative variables were reported as mean + stan-
dard deviation (SD) and qualitative variables as frequency
and percentage. The three groups were compared using
chi-square for qualitative variables and one-way analysis
of variance (anova) for quantitative variables.

The liver-related mortality rate was estimated in the
three groups (monoinfected individuals, HCV spontaneous
resolvers and chronically HCV-coinfected individuals).
Liver-related mortality rates were compared using the
monoinfected group as the reference, and computing the
standardized mortality ratios with their 95% confidence
intervals (Cls), adjusted for sex, age at HIV diagnosis and
transmission route, using Byar's approximation of the
Poisson model. Liver-related hospitalization rates were
calculated and compared between groups using the
adjusted standardized hospitalization ratios.

The fraction of liver-related mortality attributable to
chronic HCV infection was calculated relative to that in
monoinfected PLWH using the equation (liver-related
mortality rate in chronically HCV-coinfected group -
liver-related mortality rate in monoinfected group)/liver-
related mortality rate in chronically HCV-coinfected
group, and relative to that in spontaneous resolvers as
(liver-related mortality rate in chronically HCV-coinfected
group - liver-related mortality rate in spontaneous resol-
vers)/liver-related mortality rate in chronically HCV-coin-
fected group [3]. The fraction of liver-related
hospitalizations attributable to chronic HCV infection was
calculated in a similar fashion. Results are expressed with
the 95% CL.

Statistical analysis was performed using sess for Win-
dows (v19.0; IBM Corp., Armonk, NY, USA). The research
protocol was approved by the Regional Ethics Committee
(register code 2015/164).

Results

A total of 2379 PLWH followed between 1993 and 2014
were included in the study, contributing 26 778 patient-
years. The cohort included 75.2% men and had a mean
(+SD) of 11.9 + 4.2 years of follow-up. The main char-
acteristics of the three study groups are shown in Table 1.
The prevalence of HBV coinfection in chronically HCV-
coinfected PLWH was 10.1%. Sixty-four (7.69%) of the
843 chronically HCV-coinfected PLWH had been treated
with anti-HCV agents, all of which were interferon (IFN)-
based regiments, without achieving SVR. Seventy chroni-
cally HCV-coinfected PLWH who were successfully trea-
ted with anti-HCV therapy were excluded. The mean
(+SD) duration of HCV infection in the chronically HCV-
coinfected group was 13.4 + 4.2 years.
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Table 1 Demographic char. ictics hospitalizati

and mortality rates among monoinfected people living with HIV (PLWH), PLWH with

spontaneous hepatits C virus (HCV) cleara;nce and PLWH with chronic HCV coinfection

PLWH who were Chronically HCV-coinfected
Monoinfected ALWH spontaneous resolvers PLWH P-value

Number of patients 1390 146 843
Male ) 7799 69.86 71.65 0065
Age at HIV diagnasis lyears) [mean + SD) 348 £ 96 298 + 102 284 £74 @002
HN transmission route (%) < Q001

10U 2396 81.51 83199

MSM 420 890 1032
CD4 count nadir (cells/pl) [mean + SD] 204 £ 102 184 £ 126 163 £ 108 < Q001
CDC-C (%) 519 54.8 594 002
Tatal follow-up (patient-years) 13 920 1766 1092 < Q001
Liver-related mortality events [n (%] 54(3.88) 7(4.7) m a7 < Qo0
Nor-liver-related mortality events [n (o)) 388 (2791) 40 (27.40) 203 (2408) Q134
Liver-related mortality rate (95% CII 388 (2.99-5.03) 3.96 (1.92-8186) 10.01 (8.31-1204) < Qo0
Non-liver-related mortality rate (95% CIF 2787 (2527-30.74) 22.65 (16.68-3059) 1830 (15.97-2097) Q140
Liver-related hospitalzations (n) 105 15 2% -
Non-liver-related hospitalizations (n) 3329 376 25718 -
Liver-related hospitalization rate (95% CIP 754 (6.23-9.12) 8.49 (5.15-13.97) 2939 (26.41-32.70) < 0001
Non-liver-related hospitalization rate (95% CIJ 239.15 (232.14-246.31) 21291 (194.45-232.62) 232.42 (224.65-240.37) @070

CDC-C, Centers for Discase Control and Prevention category C; Cl, confidence interval; IDU, injecting drug use; MSM, men who have sex with men;

SD, standard deviation.
“Per 1000 patient-years

In the whole cohort of PLWH, all-cause mortality
involved 803 individuals (33.8%), including 442 (31.8%)
monoinfected individuals, 47 (32.2%) spontaneous HCV
resolvers and 314 (37.29) chronically HCV-coinfected
patients. Of these, 78.6% of deaths were secondary to
non-liver-related causes; the most common cause of
death was AIDS-related (47.7% in the monoinfected
group, 48,99 in spontaneous HCV resolvers and 48.1% in
the chronically HCV-coinfected group; P = 0.106), fol-
lowed by non-AIDS-related infections (22.8% in the
monoinfected group, 19.1% in the spontaneous HCV
resolvers and 22.6% in the chronically HCV-coinfected
group; P = 0.060). The main causes of liver-related mor-
tality in the chronically HCV-coinfected group were liver
cancer (34.29%), cirrhotic decompensation (28.8%), nonal-
coholic liver disease (18.990) and alcoholic liver disease
(10.8%), whereas in the monoinfected group, they were
nonalcoholic liver disease (53.79%), alcoholic liver disease
(27.79%), cirrhotic decompensation (11.1%) and liver can-
cer (5.5%).

The liver mortality rate in each group is shown in
Table 1. Compared with the monoinfected group, sponta-
neous resolvers had similar all-cause mortality (standard-
ized mortality ratio 1.02; 95% Cl: 0.71-1.47), but
mortality was higher in the chronically HCV-coinfected
group (standardized mortality ratio 1.27; 95% CI: 1.06-
1.52). The standardized liver-related mortality ratios are
presented in Figure 1.

The mean (+SD) time from HIV diagnosis to non-liver-
related death was 8.1 + 6.4 years in the monoinfected
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group, 7.6 + 6.0 in the spontaneous HCV resolvers and
79 £ 6.6 in the chronically HCV-coinfected group
(P = 0.062). In contrast, the mean (£SD) time from HIV
diagnosis to liver-related death was 7.6 + 6.8 years in
the monoinfected group, 7.9 £ 6.1 in the spontaneous
HCV resolvers and 13.3 £ 7.1 in the chronically HCV-
coinfected group (P = 0.003). Those PLWH who died of
liver-related causes were mostly undergoing antiretroviral
treatment when they died (87.0% of the monoinfected
group, 85.7% of the spontaneous HCV resolvers and
90.0% of the chronically HCV-coinfected group;
P=0.810), and most had conwolled HIV replication
(< 400 HIV-1 RNA copies/mL) (74.0% of the monoin-
fected group, 71.09% of the spontaneous HCV resolvers
and 76.6% of the chronically HCV-coinfected PLWH).

During the study period, 6729 hospitalizations were
recorded (6.6% liver-related) in 1844 patients (77.5% of
the whole cohort); the median number of admissions
was 2 (range 1-4). The main reasons for hospitalization
of monoinfected PLWH were AIDS-related diseases
(26.290), other infections (28.5%) and cardiovascular
disease (14.3%) whereas in the chronically HCV-
coinfected group they were AIDS-related diseases
(24.8%), other infections (27.79%) and liver-related
diseases (11.29%). Figure 1 shows the standardized
liver-related hospitalization ratios.

There were no differences in liver-related hospitaliza-
tions and liver-related mortality between monoinfected
PLWH and PLWH who spontaneously cleared HCV. After
adjusting for age at HIV diagnosis, sex and transmission
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Standardized mortality ratio
Monoinfected *
1.20
Spontaneous resolvers —&——
452
Chronically HCV-coinfected ——
Standardized hospitalization ratio
Monoinfected *
1.35
Spontaneous resolvers —&—
6.92
Chronically HCV-coinfected —_————
Fig. 1 Standardized liver-related mortality ratics and standardized |iver-related hospitali ratios with infected people living wih HIV

(PLWH) as the reference. The ratios have been adjusted by gender, age at HIV diagnoss and transmission route, and are shown with their 95%

confidence intervaks. HCV, hepatitis C virus.

route, chronically HCV-coinfected individuals showed a
more than fourfold higher rate of liver-related mortality
and close to a sevenfold higher rate of liver-related hos-
pitalizations than monoinfected PLWH (P < 0.001), as
shown in Figure 1.

The fraction of liver-related mortality attributable to
chronic HCV infection in PLWH relative to monoin-
fected PLWH was 0.61 (95% CI: 0.51-0.70) and that
relative to spontaneous resolvers was 0.60 (95% CI:
0.51-0.69). The fraction of liver-related hospitalizations
in chronically HCV-coinfected PLWH ws. monoinfected
PLWH was 0.74 (95% CI: 0.69-0.79) and that vs. spon-
taneous resolvers was 0.71 (95% Cl: 0.66-0.76); these
were not significantly different (P = 0.102).

Discussion

In this study, more than one-third of deaths and 11%
of hospitalizations in chronically HCV-coinfected PLWH
were liver-related, as previously documented [8]. After
adjustment, chronically HCV-coinfected PLWH had a
higher mortality than monoinfected PLWH, mainly
bacause of liver-related causes (standardized mortality
ratio 6.92). There were no differences in terms of liver
events between monoinfected PLWH and those who
spontaneously resolved HCV infection. This similarity
may be partly explained by their similar lifestyle expo-
sures, despite the lower proportion of injecting drug
users in monoinfected PLWH than in spontaneous

© 2017 British HIV Association

resolvers and the higher prevalence of other liver and
metabolic disorders (such as steatosis) in PLWH, com-
pared with the general population [4]. Therefore, in this
population, patients without viral hepatitis could be
used as a benchmark group comparator to explore the
relative contribution of chronic HCV infection.

To our knowledge, this is the first study estimating the
fraction of liver disease in PLWH attributable to chronic
HCV infection. These data agree with the opinion that the
majority of liver deaths in chronically HCV-coinfected
patients are attributable to chronic HCV exposure.
The attributable-fraction analysis provides further
information: it shows that a significant proportion of
liver-related mortality can occur independently of HCV
infection, which should be considered when the future
impact of treatment for HCV infection is estimated [1,2].
There are several studies evaluating the role of SVR to
HCV treatment in liver disease progression and liver-
related mortality in PLWH, most of which were included
in a recent meta-analysis [9]. However, these studies were
performed during the IFN era when less than one-third of
patients elected to have anti-HCV therapy, so the favour-
able impact of HCV eradication could be maximized, due
to selection bias [10]. Survival of PLWH achieving SVR
in these classical studies was usually better than that of
HCV-uninfected PLWH because of a selection bias. Con-
sequently, more data on treatment and survival with the
newer anti-HCV treatments and a more diverse sample
population are needed [1].
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In case—control studies comparing chronically HCV-
infected patients with and without HIV infection, effec-
tive HIV control reduced, but did not eliminate, the
higher risk of liver disease progression in coinfected
patients in terms of hepatic decompensation, fibrosis
progression and hepatocellular carcinoma, and was
inversely related to the CD4 count [11,12]. Our study
did not include data on the CD4 count at the time of
the liver events, but chronically HCV-coinfected PLWH
had a lower CD4 nadir than did monoinfected PLWH,
despite similar antiretroviral treatment exposure and
efficacy in terms of HIV viral load suppression.

This study has some limitations. First, some deaths
(such as those atwibutable to infections in cirrhotic
patients, or cancers other than hepatocellular carci-
noma in which chronic HCV infection was involved)
were coded as non-liver-related disease despite the
important contribution of chronic HCV infection. Sec-
ondly, some important variables such as alcohol intake
and active drug use were not available. Thirdly, PLWH
with hepatitis B or D were excluded unless they were
chronically HCV-coinfected, and the effect of these
hepatitis coinfections on liver-related events was not
considered. The impact of anti-HCV treatment and
achievement of an SVR were not evaluated. Finally,
the immunological status of PLWH was not appropri-
ately recorded.

In conclusion, similar to the general population, close
to two-thirds of liver-related mortality in chronically
HCV-coinfected PLWH could be attributed to chronic
HCV infection, but the liver-related mortality rate in
PLWH was double that found in the general population
(10.01 us. 5.35 per 1000 patient-years, respectively) [3].
Chronic HCV infection is a relevant problem in PLWH,
significantly increasing the rates of morbidity and mor-
tality. Eradication of chronic HCV coinfection is crucial
in PLWH, but is probably not a defmitive solution to
the problem of liver disease, and preventive, educa-
tional and social interventions are particularly impor-
tant in PLWH.

Acknowledgements

This work was supported in part by grants from Fondo de
Investigacion Sanitaria (CPI114/00014, P110/02166, PI13/
02266 and CM13/00328) and Fundacion Profesor Novoa
Santos, A Coruria. We would like to thank Biobank of A
Coruna (SERGAS) for providing us with the technical,
ethical and legal advice necessary for the development of
our research.

© 2017 British HIV Association

61

References

Kovari H, Ledergerber B, Cavassini M, et al. High hepatic and
extrahepatic mortality and low treatment uptake in HCV-
coinfected persons in the Swiss HIV cohort study between
2001 and 2013. J Hepatol 2015; 63: 573-580.

Grint D, Peters L, Rockstroh JK, et al. Liver-related death
among HIV fhepatitis C virus-co-infected individuals:
implications for the era of directly acting antivirals. AIDS
2015; 29: 1205-1215.

Innes H, Hutchinson SJ, Obel N, et al. Liver mortality
attributable to chronic hepatitis C virus infection in Denmark
and Scotland-Using spontaneous resolvers as the benchmark
comparator. Hepatology 2016; 63: 1506-1516.

Kooij KW, Wit FW, Van Zoest RA, et al. Liver fibrosis in
HIV-infected individuals on long-term antiretroviral therapy:
associated with i activation, i deficiency and
prior use of didanosine. AIDS 2016; 30: 1771-1780.
Sherman KE, Rockstroh J, Thomas D. Human
immunodeficiency virus and liver disease: an update.
Hepatology 2015; 62: 1871-1882.

Kim HN, Nance R, Van Rompaey S, et al. Poorly controlled
HIV infection: an independent risk factor for liver fibrosis.

J Acquir Immune Defic Syndr 2016; 72: 437-443.
Ferndndez-Montero JV, Vispo E Barreiro P, et al. Hepatitis
delta is a major determinant of liver decompensation events
and death in HIV-infected patients. Clin Infect Dis 2014; 58:
1549-1553.

Smith CJ, Ryom L, Weber R, et al. Trends in underlying
causes of death in people with HIV from1999 to 2011 (D:A:
D): a multicohort collaboration. Lancet 2014; 384: 241-248.
Simmons B, Saleem J, Heath K, Cooke GS, Hill A. Long-term
treatment outcomes of patients infected with hepatitis C
virus: a systematic review and meta-analysis of the survival
benefit of achieving a ined virological resp Clin
Infect Dis 2015; 61: 730-740.

10 Berenguer J, Alvarez-Pellicer J, Martin PM, ¢ al. Sustained
virological response to interferon plus ribavirin reduces liver-
related complications and mortality in patients coinfected

~

w

-

w

o

=

@®

o

with human immunodefidency virus and hepatitis C virus.
Hepatology 2009; 50: 407-413.

11 Lo Re V, Kallan MJ, Tate JP, et al. Hepatic decompensation
in antiretroviral-treated patients co-infected with HIV and
hepatitis C virus compared with hepatitis C virus-
monoinfected patients: a cohort study. Ann Intern Med 2014;
160: 369-379.

12 Kramer JR, Kowalkowski MA, Duan Z, Chiao EY. The effect
of HIV viral control on the incidence of hepatocellular
cardnoma in veterans with hepatitis C and HIV coinfection.
J Acquir Immune Defic Syndr 2015; 68: 456-462.

HIV Medicine (2017)



62



ESTUDIO 3:

Aumento de la incidencia de cancer en pacientes coinfectados

VIH/VHC vs VIH monoinfectados, 1993-2014.
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Resumen:

En el seno de las comorbilidades no SIDA asociadas a la infeccidn por VIH, el
cancer es un problema emergente. Parece que el VHC podria tener un paper adicional
en el desarrollo de carcinogénesis. El objetivo del estudio fue evaluar todas las
neoplasias presentes en pacientes con infeccion por VIH y comparar las diferencias que

puedan existir con la poblacién coinfectada VIH/VHC.

Se identificaron retrospectivamente todos los casos de cancer en poblacién VIH
en el periodo 1993-2014, que a su vez se diferenciaron en neoplasias definitorias de
SIDA (NDS) y no definitorias de SIDA (NNDS). La incidencia de cdncer cruda fue
expresada como numero de casos por 100000 persona-afios de seguimiento, que vino
determinado desde la fecha de diagndstico de VIH hasta el final del periodo analizado.
Se calculd la incidencia de cdncer y se compard con la observada en la poblacion
general (utilizando la herramienta GLOBOCAN, 2012), calculando el ratio de incidencia
estandarizada (RIE) con la aproximacién de Byar del modelo de Poisson. Para estimar la
probabilidad de cdncer tras el diagndstico de VIH se realizd un analisis de riesgos
competitivos. En este caso, la muerte antes del desarrollo de un cancer fue
considerada como un evento que compite. La incidencia acumulada de cancer (NDS y
NNDS) en VIH monoinfectados y VIH/VHC coinfectados fue también comparada

mediante un analsis multivariante usando el modelo de regresién de Cox.

Un total de 185 pacientes (117 VIH monoinfectados y 68 coinfectados VIH/VHC)
desarrollaron cancer en una cohorte de 26580 paciente-afios, con una tasa de

incidencia cruda de 696 neoplasias por 100000 persona-afios, mayor que en la
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poblaciéon general (RIE=3,8). La tasa de incidencia cruda de NNDS en pacientes
coinfectados VIH/VHC fue 415,0 (RIE=3,4), significativamente mayor que en VIH
monoinfectados (377,3; RIE=1,8). Tras el ajuste, los pacientes coinfectados VIH/VHC
tenia una mayor incidencia acumulada de NNDS que los pacientes VIH monoinfectados

(HR=1,80), incluso después de excluir del analisis el hepatocarcinoma (HR=1,26).

Los resultados obtenidos de este estudio han sido publicados en “AIDS” en marzo de 2017.
Online ISSN: 0269-9370. Factor de Impacto JCR: 5,554 (Primer decil).
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Increased incidence of cancer observed in
HIV/hepatitis C virus-coinfected patients versus
HIV-monoinfected
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Background: Cancer is a growing problem in persons living with HIV infection (PLWH)
and hepatitis C virus (HCV) coinfection could play an additional role in carcinogenesis.
Herein, all cancers in an HIV-mono and HIV/HCV-coinfected cohort were evaluated
and compared to identify any differences between these two populations.

Methods: A retrospective cohort study was conducted including all cancers in PLWH
between 1993 and 2014. Cancers were classified in two groups: AIDS-defining cancer
(ADC) and non-AIDS-defining cancer (NADC). Cancer incidence rates were calculated
and compared with that observed in the Spanish general population (GLOBOCAN,
2012), computing the standardized incidence ratios (SIRs). A competing risk approach
was used to estimate the probability of cancer after HIV diagnosis. Cumulative
incidence in HIV-monoinfected and HIV/HCV-coinfected patients was also compared
using multivariable analysis.

Results: A total of 185 patients (117 HIV-monoinfected and 68 HIV/HCV) developed
cancer in the 26 580 patient-years cohort, with an incidence rate of 696 cancers per
100000 person-years, higher than in the general population (SIR = 3.8). The incidence
rate of NADC in HIV/HCV-coinfected patients was 415.0 (SIR=3.4), significantly
higher than in monoinfected (377.3; SIR = 1.8). After adjustments, HIV/HCV-coinfected
patients had a higher cumulative incidence of NADC than HIV-monoinfected
(adjusted hazard ratio=1.80), even when excluding hepatocellular carcinomas
(adjusted hazard ratio = 1.26).

Conclusion: PLWH have a higher incidence of NADC than the general population and
HCV-coinfection is associated with a higher incidence of NADC. These data justify the
need for prevention strategies in these two populations and the importance of eradicat-
ing HCV. Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.
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Introduction

Antiretroviral therapy (ART) has improved the survival of
people living with HIV (PLWH), leading to a growing
interest in the epidemiology of chronic illnesses, such as
cardiovascular diseases or malignancies [1-7]. Cancer
incidence in PLWH is expected to increase because of
advances in treatment, demographic changes, immune
dysfunction/reconstitution, —aging, and continuous
exposure to carcinogens [8—11]. Despite a decline of
AIDS-defining cancers (ADCs), the risk of the most
frequent non-AIDS-defining cancers (NADCs) remains
higher than in the general population [12—14].

Globally, hepatitis C virus (HCV) coinfection is common
among PLWH; in high-income countries, about 30% of
PLWH are coinfected with HCV [15]. Liver disease
progression is faster in HIV/HCV-coinfected patients
than in HCV-monoinfected [16], and HCV is an
increasingly frequent cause of death among PLWH. At
the diagnosis of hepatocellular carcinoma (HCC), PLWH
are younger and more frequently symptomatic with
advanced tumors than HIV-negative patients [17]. With
the improvement and the globalization of ART, the
incidence of HCC has increased steadily in PLWH,
driven primarily by HCV infection.

Regardless of the HIV infection, around 15% of cancer
cases worldwide are attributable to infectious agents [18].
In addition to HCC, HCV infection has also been
associated with an increased risk of developing many
other nonliver cancers, with a higher incidence, mortality
and a younger age at diagnosis and death than the general
population [19,20]. Non-HIV-infected patients with
chronic HCV infection have two- to three-fold increased
risk of non-Hodgkin lymphoma (NHL) compared with
the HCV-negative population [21,22].

There are few studies analyzing the impact of chronic
HCV infection in PLWH, in terms of malignancy
development and mortality [23,24]. The aim of this study
is to analyze the incidence of cancer in PLWH infected
and noninfected with HCV and determine the additional
cancer risk in comparison to the general population.

Methods

Data collection

All PLWH older than 18 years and above at Complexo
Hospitalario Universitario de A Coruna (CHUAC)
between 1993 and 2014 were included in the cohort.
Chronic HCV coinfection was defined by the presence of
a measurable viral load by PCR, without acute hepatitis.
Epidemiological, demographic, clinical, immunovirolo-
gical data were recorded. Chronic hepatitis B virus (HBV)
infection was defined by the presence of positive hepatitis
B surface antigen for more than 6 months. Patients in care

were defined asatleast two visits to the outpatient clinic and
ameasure of CD47 cell count. Loss of care was defined by
the nonappearance for reasons other than death.

All cancers in PLWH were obtained through the hospital-
coding department. The method ofselection was based on
the review of the medical records of patients recognized by
the encoding unit with a previous diagnosis of HIV
infection and cancer. Malignancies registered during the
follow-up in the clinical record were ako included.
Cancers were classified into two groups: ADC and NADC.
Second malignancy was defined as the appearance,
simultaneously or not, of a different tumor with malignant
histology and the possibility of metastasis due to the first
cancer was excluded. The end of the observation period
was determined by date of cancer diagnosis, death or last
follow-up visit for patients lost to follow-up, whichever
occurred first. Patients with cancer were followed until
their last regular clinical visit, death orlost to follow-up, to
analyze the development of second malignancies.

Patients who are diagnosed of HCV infection during the
follow-up contributed in person-years to the HIV-
monoinfected group from HIV diagnosis to HCV
diagnosis and to the HIV/HCV-coinfected group after.
In coinfected patients who received anti-HCV treatment,
the follow-up was censored when achieved sustained viral
response (if applicable).

Ethical considerations

The research protocol was reviewed and approved by the
regional ethics committee (register code 2015/164). All
clinical data were anonymized and de-identified prior to
analysis and the identification numbers of the patients
were blinded.

Statistical analyses

A descriptive analysis was performed for all the variables
recorded. Quantitative variables are reported as
mean & SD or median (interquartile range). Qualitative
variables are expressed as frequencies and percentages.

A comparison of HIV-monoinfected and HIV/HCV-
coinfected patients was performed and the percentages
were compared using the X test. Quantitative parameters
were compared by means of Student’s ¢ test.

Cancer incidence rates were estimated for both ADC and
NADC. Crude incidence rates were expressed as the
number of cases per 100 000 person-years of follow-up, and
the follow-up was determined from the date of HIV
diagnosis to the end of the observation period. Cancer
incidence rates in this cohort were then compared with that
observed in the Spanish general population, computing the
standardized incidence ratios (SIRs) for coinfection groups
and their 95% confidence intervals, with the Byar’s
approximation of Poisson model. Age-SIRs were also
determined for each group using the age strata of the

Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.
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reference population. For this purpose, cancer incidence
data published for Spain in the GLOBOCAN 2012
statistics were used [25]. A comparison of mortality
outcomes between the coinfection groups was evaluated
using the x* test. Logistic regression analyses were also
performed to predict the death rate after 1 year.

A competing risk approach was used to estimate the pro-
bability of cancer at different time points in the follow-up
after HIV diagnosis. Death before cancer was considered a
competing risk event. The death-adjusted cumulative
incidence for the marginal probability of cancer was
obtained and the cumulative incidences in the competing
risk data were compared using the modified log-rank test
[26].

To compare the subdistribution hazard ratios (SHRs) for
cancer occurrence between HIV-monoinfected and
HIV/HCV-coinfected patients, multivariable analyses
were conducted using modified Cox regression hazard
models [27]. This analysis has been carried out for both
ADC and NADC (all cancers and excluding HCC).

Data management and analyses were performed using
SPSS, version 19.0 for Windows (IBM Corp., Armonk,

New York, USA). The cumulative incidence in competing
risk analyses was calculated using the cmprsk package of R
(Gray B. cmprsk: subdistribution analysis of competing
risks.  Available from  http://cran.r-project.org/web/
packages/cmprsk/index.html. Accessed 2 February 2016).
P<0.05 (two-sided) was considered statistically significant.

Results

A total of 2318 patients were included in the cohort, of
which, 1461 (63.0%) were HIV-monoinfected patientsand
857 (37.0%) were HIV/HCV-coinfected. The prevalence
of chronic HBV infection was 2.6% in the first group and
6.4% in the second. One hundred and forty-nine (17.4%)
coinfected patients received anti-HCV therapy (all with
interferon based regimens); of these, 71 (47.6%) achieved
sustained viral response. The main characteristics of the
cohort population are shown in Table 1.

Cancer incidence rate and comparison with
general population

In the study, the number of person-years at risk was
27086, with an average of 11.7 7.4 years per patient.

Table 1. Baseline characteristics and comparison bety HIV- infected pati and HIV/ hepatitis C virus-coinfected patients.
Total (n=2318 HIV (n=1461) HIVHVC (n=857) P
Age at HIV diagnosis (years), mean=+ SD 32.3+10.1 341+£108 29.14+7.4 <0.001
Age at end of follow-up (years), mean+ SD 44.049.7 441499 43.94+7.9 0.580
Sex, n (%) 0.260
Male 1756 (75.8%) 1118 (76.5%) 638 (74.4%)
Female 562 (24.2%) 343 (23.5%) 219 (25.6%)
Transmission route, n (%) <0.001
IDU 1266 (54.6%) 702 (48.0%) 564 (65.8%)
Heterosexual 605 (26.1%) 437 (29.9%) 168 (19.6%)
MSM 410 (17.7%) 290 (19.8%) 120 (14.0%)
Other 37 (1.6%) 32(2.2%) 5 (0.6%)
Year of HIV diagnosis, n (%) <0.001
Prev 1994 883 (38.1%) 431 (29.5%) 452 (52.7%)
1995-2004 901 (38.9%) 589 (40.3%) 312 (36.4%)
2005-2014 534 (23.0%) 441 (30.2%) 93 (10.9%)
Follow-up (patient-years), sum 27,086 14,448 12,638 -
Dead during the follow-up, n (%) 778 (33.6%) 461 (31.6%) 317 (37.0%) 0.007
Crude mortality rate (deaths per 2.9 3.2 2.5
100 patient-years of follow)
Lost to follow-up, n (%) 397 (17.1%) 247 (16.9%) 150 (17.5%) 0.010
Patients with cancer
Patients, n (%) 185 (8.0%) 117 (8.0%) 68 (7.9%)
Age at cancer diagnosis (years), mean +SD 44.4+10.1 44.8+12.6 43.7+7.8 0.516
Male sex, n (%) 150 (81.1%) 102 (87.2%) 48 (70.6%) 0.005
CD4™ cells nadir (cells/ul), median (range) 132 (58-266) 128 (52-286) 146 (63-210) 0.198
CDC C category”, n (%) 139 (75.1) 89 (76.1%) 50 (73.5%) 0.726
CD4" cells (cells/pl)?, median (range) 236 (136-384) 234 (110-446) 243 (160-367) 0.672
Patients on ART?, n (%) 110 (59.5%) 64 (54.7%) 46 (67.6%) 0.070
Time on ART (years)‘, median (range) 4.0 (1.0-10.0) 1.0 (0-6.0) 8.0 (4.0-11.5) <0.001
HIV viral load <400 copies/ml®, n (%) 95 (51.4%) 64 (54.7%) 31 (45.6%) 0.090
ADC, n (%) 79 (42.7) 63 (53.8%) 16 (23.5%) <0.001
NADC, n (%) 106 (57.3) 54 (46.2%) 52 (76.5%) <0.001
One-year mortality, n (%) 88 (47.6) 52 (44.4%) 36 (52.9%) 0.288
Cancer-related mortality, n (%) 87 (47.0) 56 (47.9%) 31 (45.6%) 0.879

ADC, AlDS-defining cancer; ART, antiretroviral therapy; NADC, non-AlDS-defining cancer.

“Data at cancer diagnosis.
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Table 2. Observed cancers among the HIV-infected patients as compared to the general population (GLOBOCAN 2012).

Number of Number of Crude
patients cancers Person-years incidence rate® SIR (95% Cl)

Total cancers
Total cohort 2318 185 26580 696.0 3.8 (3.3-4.4)
HIV 1461 17 14112 829.1 3.8 (3.1-4.6)
HIV/HCV 857 68 12468 545.4 3.9 (3.0-4.9)
1993-2003 1704 53 11332 467.7 -
2004-2014 1906 132 15248 865.7 -

ADC
Total cohort 2318 79 26824 294.5 27.2 (21.7-33.8)
HIV 1461 63 14248 442.2 37.4 (28.8-48.0)
HIV/HCV 857 16 12576 127.2 13.2 (7.5-21.3)
1993-2003 1704 43 11440 375.9 -
2004-2014 1906 36 15310 235.1 -

NADC
Total cohort 2318 106 26844 394.9 23(1.9-2.8)
HIV 1461 54 14313 377.3 1.8 (1.3-2.3)
HIV/HCV 857 52 12531 415.0 3.4 (25-4.4)
1993-2003 1704 38 11412 333.0 -
2004-2014 1906 68 15216 446.9 -

Differences between HIV-monoinfected and HIV/HCV-coinfected patients. ADC, AIDS-defining cancer; Cl, confidence interval; HCV, hepatitis C
virus; NADC, non-AlDS-defining cancer; SIR, standardized incidence rate.

“Per 100.000 person-years.

A total of 185 patients (117 HIV-monoinfected and
68 HIV/HCV-coinfected) had at least one malignancy
during follow-up, with an overall incidence rate of 696.0
cases per 100000 person-years of follow-up (829.1 in
HIV-monoinfected patients and 545.4 in HIV/HCV-
coinfected patients). Crude incidence rates for ADC and
NADC in HIV-monoinfected patients and HIV-HCV-
coinfected patients are presented in Table 2.

After computing age-standardized rates, a statistically
significant increased incidence rate was observed for all
types of cancer when compared with the incidence in
general population (SIR =3.8; 95% CI: 3.3—-4.4). HIV/
HCV-coinfected patients, in comparison to HIV-mono-
infected, showed a higher SIR for NADC and a lower
SIR for ADC (Table 2). For all age groups, a higher
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g

g

N
N
N

o

15-39  40-44  45-49 50-54  55-59 60-64 65-69 70-74 75+
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Fig. 1. Age-specific incidence rates of cancer in HIV-mono-
infected and HIV/hepatitis C virus (HCV)-coinfected
patients, comparatively with that in the general population
(GLOBOCAN 2012).

cancer incidence was observed in comparison to the
general population, reaching statistically significance for
groups between 18 and 64 years (Fig. 1). Monoinfected
HIV patients showed higher incidence rates for groups
between 18 and 44 years, whereas HIV/HVC-coinfected
patients showed higher incidence for ages between 45 and
64 years. The 5.13% of HIV-monoinfected and 0.58% of
HIV/HCV-coinfected patients of the cohort was older
than 64 years (at the end of follow-up or cancer
diagnosis); eight cancers were found in this age group (all
in monoinfected) (Fig. 1).

The study period has been divided into two (1993-2003
and 2004-2014) and the crude incidence of ADC and
NADC is shown in Table 2. The crude incidence of ADC
in HIV-monoinfected patients was much higher during
the first period (682.6 cases per 100000 person-years)
than in the second (282.3 cases per 100 000 person-years).
Conversely, the incidence in coinfected patients was
lower during the first period than in the second (61.2
versus 196.1 cases per 100000 person-years).

At HIV diagnosis, patients with NADC were older
(36.6 & 11.7 years) than those with ADC (35.34+13.1
years) and those without cancer (31.9£9.7), P<0.001.
At cancer diagnosis, patients with NADC were also older
(47.84+10.4 years) than those with ADC (40.0+£11.9
years), P<0.001.

Cancer location

The description of the location of all cancers is included in
Table S1, http://links.lww.com/QAD/B57. The NHL
was the most common cancer (26.5%), the majority of
them (90.2%) were B-cell high-grade lymphomas.
Comparatively with the general population the SIR of

Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.
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NHL in HIV-monoinfected patients was SIR = 19.1 (95%
CI: 12.1-40.7) and in HIV/HCV-coinfected patients was
SIR=12.2 (6.1-20.7). The 82.9% of NHL in HIV-
monoinfected were diagnosed between 1993 and 2003,
whereas in the coinfected group most of the NHL was
diagnosed between 2004 and 2014 (78.6%). The NHL was
diagnosed 0.5 years (0-2.6) after HIV diagnosis in
monoinfected patients and 7.8 years (2.1-10.4) in
coinfected patients, P < 0.001. The time of ART exposure
was also much shorter in monoinfected than in coinfected
patients [1.0 years (0—2.4) versus 6.2 (2.4—8.2), P< 0.001].
The incidence of Hodgkin lymphoma (HL) was higher
than for the general population in monoinfected patients
(SIR =16.1;95% CI: 5.0-51.3) and in coinfected patients
(SIR =21.7; 6.7-67.9).

Lung cancer (LC) is the most incident NADC. The main
histological type of LC was adenocarcinoma (60.0% of
the cases) and most LC was diagnosed in advanced stages
(78.0% in stage III or IV). The incidence was higher than
in the general population for both groups: HIV-
monoinfected patients (SIR =4.2; 2.8—-6.5) and HIV/
HCV-coinfected patients (SIR =4.1; 2.7-6.3). Al HCC
(18 cases) appeared in HIV/HCV-coinfected patients,
with the majority of being cirrhotic (94.4%). The SIR in
coinfected was SIR = 24.0 (10.6—54.3).

Cumulative incidence of cancer in the follow-up
Figure 2 shows the cumulative incidence of ADCs and
NADC:s at different time points in the follow-up after
HIV diagnosis. Globally, the cumulative incidence of
cancer reached 3.5% (95% CI: 2.7—4.2%) at 5 years after
HIV diagnosis and 6.4% (5.4—7.4%) at 10 years. The
probability for a PLWH of being alive and cancer-free at
the same time points was 88.8% and 79.3%, respectively.

The 10 and 20 years cumulative incidence of ADC was
3.8% and 4.3% in monoinfected patients and 1.1% and
1.7% in coinfected patients. On the contrary, the
cumulative incidence of NADC was 2.3% (10 years)
and 3.6% (20 years) in monoinfected, in coinfected
patients was 1.9% and 4.8%, respectively.

During the follow-up, ADCs were less frequent in HIV/
HCV-coinfected patients than in HIV-monoinfected
patients. On the contrary, no differences were observed
in the incidence rate of NADC between coinfected
and monoinfected patients. However, after adjusting
for age at HIV diagnosis, sex and transmission route, a
higher cumulative incidence of NADC was observed for
HIV/HCV-coinfected patients when compared with
HIV-monoinfected patients (adjusted SHR = 1.80; 95%
CI: 1.15-2.81). After excluding the HCC, the
cumulative incidence of NADC remains higher in
coinfected patients (adjusted SHR =1.26; 1.02—1.94)
(Table 3).

Cancer prognosis

Seven (3.8%) patients developed a second neoplasia; five
of them had ADCs as their first cancer [four Kaposi’s
sarcoma (KS) and one NHL] and two NADCs (HL and
prostate). Regarding the second tumor, six of seven were
NADCs and the median time from the first to the second
malignancy was 6.0 years (3.2—12.5).

In the mortality analysis, 124 patients (64.6% of patients
with ADC and 68.9% with NADC) died after cancer
diagnosis, with a median survival of 6 months (0—14).
One-year mortality was 39.2% in ADCs (95% CI: 28.8—
50.1) and 53.8% in NADCs (44.3—63.0), with an odds
ratio=1.8 (1.0-3.3) and P=0.055. The comparison of
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Fig. 2. Competing risk analysis of AIDS-defining and non AIDS-defining cancer incidence in the follow-up after diagnosis of HIV

patients.
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Table 3. Cumulative incidence of cancer in HIV-monoinfected and
HIV/hepatitis C virus-coinfected patients.

SHR Adjusted SHR
(95% CI) (95% CI)°

Total cancers

Age at HIV diagnosis 1.05 (1.04, 1.06) 1.05 (1.03, 1.06)
Sex

Female 1 1

Male 0.96 (0.69, 1.33) 0.95 (0.67, 1.34)
Transmission route

IDU 1 1

MSM 1.06 (0.72, 1.56) 1.09 (0.72, 1.64)

Heterosexual 1.13 (0.82, 1.56) 1.11 (0.78, 1.56)

HIV 1 1

HIV/HCV 0.74 (0.55, 0.98) 1.01 (0.73, 1.38)
ADC

Age at HIV diagnosis 1.04 (1.01, 1.06) 1.03 (1.00, 1.05)
Sex

Female 1 1

Male 1.16 (0.68, 1.98) 1.09 (0.62, 1.91)
Transmission route

IDU 1 1

MSM 1.4(0.82, 2.38) 1.36 (0.77, 2.41)

Heterosexual 1.19 (0.74, 1.94) 1.19 (0.71, 2.01)

HIV 1 1

HIV/HCV 0.36 (0.21, 0.62) 0.44 (0.25, 0.74)
NADC

Age at HIV diagnosis 1.06 (1.04, 1.07) 1.06 (1.05, 1.08)
Gender:

Female 1 1

Male 0.84 (0.55, 1.28) 0.87 (0.55, 1.35)
Transmission route

IDU 1 1

MSM 0.81 (0.45, 1.43) 0.87 (0.47, 1.60)

Heterosexual 1.07 (0.70, 1.65) 1.09 (0.68, 1.72)

HIV 1 1

HIV/HCV 1.15 (0.79, 1.66) 1.80 (1.15, 2.81)
NADC excluding HCC*

HIV 1 1

HIV/HCV 0.98 (0.58, 1.46) 1.26 (1.02, 1.94)

Cl, confidence interval; HCC, hepatocellular carcinoma; hepatitis C
virus, hepatitis C virus; SHR, subhazard ratio.

“Hepatocellular carcinomas.

bAdjusted by age at HIV diagnosis, sex and transmission route.

mortality between HIV-mono and HIV/HCV-coin-
fected patients is shown in Table 1.

Discussion

In 2318 PLWH followed for 26 580 person-years, 8.0% of
patients developed at least one cancer. This is in
accordance with other previously published data, such
as a large French study of 99,817 PLWH followed for
18 years in which 7.7% presented with at least one tumor
[13], or the recently published data from the Veterans
Aging Cohort Study (VACS) from North America, in
which the 7.8% of the PLWH developed at least one
cancer [28]. In our cohort, PLWH has double risk of
developing a NADC than the general population, after
adjustment for sex and age.

The analysis revealed a higher incidence of ADC in HIV-
monoinfected than in coinfected patients. KS accounted

for approximately 50% of ADC in HIV-monoinfected
patients (41.3%), but only 12.5% of the ADC in
coinfected patients. KS affects mainly to MSM, and
the proportion of MSM in the coinfected group was
lower in our cohort. KS is frequently an -early
manifestation of HIV infection, sometimes the first
one; in this study, some coinfected patients were
diagnosed with HCV infection months or years after
HIV infection, and they were considered monoinfected
up to the HCV-coinfection diagnosis. Active drugs users
had less access to the health system during the 1990s; this
could also contribute to the lower incidence of ADC in
coinfected versus monoinfected patients during the first
period (1993-2003).

The timing of cancer incidence after HIV diagnosis
differed between ADC and NADC, being much shorter
in ADC as shown previously [12]. However, in this study,
we found that HIV/HCV-coinfected patients developed
both ADC and NADC significantly later than HIV-
monoinfected patients. Coinfected patients were mostly
IDUs, with a higher mortality due to other reasons
(violence, substance abuse, etc.), which could compete
with the risk of early cancer development.

The competing risk analysis showed that, after adjusting
for age at HIV diagnosis, sex transmission route and
considering death without cancer a competitive risk;
coinfected patients had a higher cumulative incidence of
NADC than HIV-monoinfected. The weight of HCC in
the incidence of NADC in the coinfected group is
unquestionable but, when the HCC is excluded from the
analysis, the cumulative incidence of NADC remains
significantly higher in coinfected than in monoinfected
patients (adjusted SHR =1.26). HCV infection appears
to have a role in cancer incidence and mortality and a
higher incidence of lung, digestive tract and kidney
cancers in HCV-infected patients has been reported
previously. The molecular mechanism is unknown, but
extrahepatic manifestation of hepatitis C with a chronic
inflammatory condition, such as glomerulonephritis,
cryoglobulinemia or lichen planus, can play a role
[29-31]. HCV eradication reduces liver-related and
nonliver-related mortality in patients with chronic HCV
infection [32]. Nevertheless, the specific role of HCV
eradication in cancer development is unknown.

The HCC represents the 34.6% of the NADC in HIV/
HCV-coinfected patients. In our study, the HCC
incidence in coinfected patients was 1.42/1000 person-
years, close to that reported in other recent study with a
mainly European population (1.59/1000 person-years)
[33] but below the 4.44/1000 person-years published in a
huge US Veterans cohort [17]. The older age, ethnic
variability and earlier HIV-infection acquisition in the US
cohort may explain this difference. Gjerde et al. [34]
reported an alarming increase in HCC incidence between
2001 and 2014 (up to 2.3/1000 person-years); in our
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cohort, all HCCs were diagnosed after 2003 and the
incidence will presumably continue to grow over the
following years. The development of new drugs against
HCVand the eradication of HCV co-infection in PLWH
may improve the prognosis of coinfected patients.
Nonetheless, the impact on HCC incidence is not well
established. Recent data suggest the increased risk of
HCC early recurrence in patients treated with direct-
acting antivirals for HCV infection, but more studies are
needed to confirm these preliminary data [35,36].

A recent study by the Collaboration of Observational
HIV Epidemiological Research Europe (COHERE)
has demonstrated a reduction of NHL incidence in
monoinfected PLWH, but this favorable impact is
minimized in hepatitis-coinfected patients [24]. In our
study, the incidence of ADC in HIV-monoinfected
patients decreases with the time, probably related with
ART exposure and immune restoration, but the
incidence in coinfected (most of cases NHL) is
increasing, despite the ART exposure, in accordance
with the COHERE Study, where HIV/HCV-coinfected
patients receiving ART had higher risk of NHL than
HIV-monoinfected patients (HR = 1.73). Several stu-
dies in HIV-uninfected persons have investigated the
association between chronic HCV and lymphoma
development, with odds ratios between 2.0 and 2.5
[37]. All these data suggest that HCV-coinfection has a
role in the development of NHL, which becomes more
evident when controlling the immunosuppression
caused by the HIV-infection. Diverse mechanisms have
been proposed, such as a direct oncogenic role of HCV,
an immune dysregulation or a more prevalent coinfec-
tion by other viruses involved in lymphoma development
(mainly herpes viruses). Without the eradication of viral
hepatitis, it is expected that the incidence of NHL in
coinfected will increase.

The immune status is closely related to the development
of ADC. With the introduction of ART, many studies
have observed a progressive decline in the incidence of
ADC [28,38,39]. The inverse relation between CDh4*
cell count and NADC incidence is controversial. Some
studies have documented the impact of a higher CD4 and
ART exposure on lower NADC incidence (mainly in
virus related-NADC), whereas others have not
[28,40,41]. We found differences in CD4" cell count
and ART exposure between HIV-monoinfected and
HIV/HCV-coinfected patients at cancer diagnosis, but
these differences were related to the higher incidence of
ADC in the monoinfected group. No differences
between mono- and coinfected patients were found
when patients with NADC were compared. A recent
analysis from the START study, published by Borges et al.
[42], demonstrated that immediate ART initiation in
patients with more than 500 CD4" cells/pl significantly
reduces risk of cancer, mainly at the expense of infection-
related cancer.

This study has several limitations. First, the retrospective
design cannot ensure that all patients with cancer were
included, mainly those with ambulatory treatment (skin
tumors or high-grade cervix lesions). However, the
regular monitoring in the HIV unit and the low mobility
of the patients minimized this bias. Data regarding
tobacco and alcohol consumption were not available, and
we were unable to control for them in the multivariate
analysis, and presumably their prevalence was higher in
the coinfected group, which would be an important
confounder. The cancers in this study were classified as
ADC and NADC; currently, some studies use the
infection-related and unrelated cancers classification for
grouping cancers as infections and immunosuppression
could play a role, but this classification also has some
inaccuracies. In addition, the treatment data and anatomic
stage from the registries, particularly in the first years of
the study period, may have been incomplete. GLOBO-
CAN provides estimates of cancer incidence, mortality,
and prevalence for countries and world regions.
Incidence data are derived from population-based cancer
registries that vary in coverage and may capture the
population of an entire country, but more often cover
smaller areas, such as mayor cities, plus it is a point in time
record and, in this study, it is used comparatively with a
cohort followed for 22 years; despite these limitations,
GLOBOCAN 2012 is a key source of information on the
profile of cancer and represents the best estimates
available. Finally, comparison with GLOBOCAN in
persons older than 64 years must be interpreted with
caution as this age group is under-represented in our
cohort (3.45% globally). Nevertheless, it is expected than
the incidence increases with the progressive aging
of PLWH.

In conclusion, malignancies are an important comorbid-
ity in PLWH, with a higher incidence than in the general
population. After adjusting for epidemiological factors
and mortality without cancer, HIV/HCV-coinfected
patients presented more NADC than HIV-monoinfected
patients, even excluding the HCC. Treatment of HCV
infection and HIV replication control are fundamental
strategies, but the valuable role of cancer-screening
programs and early treatment must be assessed.
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7.1 Discusion Estudio 1: Tendencias en hospitalizaciones, reingresos y mortalidad
hospitalaria en pacientes con infeccidon por VIH entre 1993-2013. Impacto de la

coinfeccién VIH/VHC.

Este estudio evalta las tendencias en hospitalizacion en pacientes con infeccién por
VIH en el area sanitaria de A Coruiia. En general, la ratio de hospitalizacidon disminuyd
de 31/100 pacientes en 1993 a 20/100 pacientes en 2013, aunque permanece todavia
mas alta que la poblacion general, datos en concordancia con estudios previos
publicados en otros paises [Berry SA et al, 2013, Crowell TA et al, 2015]. El anélisis de
tendencias joinpoint establecié un punto de cambio en el afno 1996, afio que coincide
con la introduccién del TARGA y su rapido impacto en el descenso de las enfermedades
definitorias de SIDA. En dicha fecha, la tendencia en hospitalizacion se modificé desde

un crecimiento porcentual anual del 11,8% a un descenso porcentual del 3,4%.

Se observaron cambios significativos en las causas de hospitalizaciéon cuando se
comparan los dos periodos ( 1993-2002 vs 2003-2013). Asi, se aprecié un descenso de
aquellas motivadas por procesos infecciosos (principalmente definitorias de SIDA) y
eventos psiquiatricos (trastornos mentales, abuso de toéxicos, etc), en contra de un
incremento significativo y progresivo de ingresos motivados por enfermedades
neoplasicas (preferentemente no definitorias de SIDA), enfermedades respiratorias
cronicas, enfermedades cardiovasculares y relacionadas con enfermedad hepatica. De
hecho, en global, las hospitalizaciones por enfermedades definitorias de SIDA
disminuyeron en nuestra cohorte desde un 28% a un 16,2%, aunque su mortalidad

persistié muy elevada (15% primer periodo vs 12,3% en el segundo); este ultimo dato
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refleja que las enfermedades definitorias de SIDA son todavia a dia de hoy un
problema de salud publica, que requiere la universalizacion del TARGA y la
implantacion de medidas diagnésticas y preventivas adecuadas [Berry SA et al, 2012].
La alta tasa de diagndsticos tardios motiva, en buena parte, el estancamiento en el

descenso en la incidencia de eventos SIDA en los ultimos afios.

Los ingresos en la Unidad de Cuidados Intensivos se triplicaron en el segundo
periodo, probablemente en relacién con un incremento en la esperanza de vida de
este colectivo, una mejora en el cuidado del mismo, asi como un mayor acceso a las
distintas modalidades de tratamiento de una manera similar a la poblacién general. A
pesar de esta destacada mejoria, tanto la estancia media como la tasa de reingreso a
los 30 dias, en torno al 20%, obtuvieron unos resultados similiares en ambos periodos
a los ya publicados previamente [Berry SA et al, 2013, Lopez C et al, 2016, Wier LM et
al, 2012]. Es bien conocido que la tasa de reingresos tiene un impacto sobre la
mortalidad. De hecho, la mortalidad intrahospitalaria en nuestra cohorte se mantiene
elevada, también acorde con trabajos previos [Crowell TA et al, 2015; Ingle SM et al,
2014]. En el analisis mas detallado de las causas de muerte, observamos de nuevo, una
significativa contribucién de eventos NO SIDA en el segundo periodo en detrimento de

un descenso notable de eventos SIDA.

La coinfeccion crénica VIH/VHC parece tener un papel afiadido en las
hospitalizaciones. En nuestra cohorte casi el 40% de los pacientes estaban
coinfectados de manera cronica. Este subgrupo de pacientes tuvo mas
hospitalizaciones, mds tasa de reingreso y mayor numero de estancias totales en

comparacion con el grupo de VIH-monoinfecados, acorde con lo descrito previamente
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en otros trabajos [Castellares C et al, 2008]. De forma llamativa, la incidencia
hospitalaria en el afio 2013 fue el doble respecto al grupo de VIH-monoinfectado. El
impacto positivo del TARGA, a partir de 1996, en el descenso en la tasa de
hospitalizaciones, es tres veces menor en los pacientes VIH/VHC coinfectados que en
los monoinfectados, al verse amortiguado por las hospitalizaciones motivadas por
descompensaciones hepaticas, que aumentan con el tiempo de seguimiento en los
coinfectados. La tasa de ingresos por descompensaciones hepaticas en coinfectados
fue el doble en el segundo periodo respecto del primero. En base a lo expuesto, parece
que la coinfeccién VIH/VHC podria enmascarar el beneficio del TARGA y las mejoras en
el cuidado del paciente VIH en términos de mayor hospitalizacion y mortalidad
intrahospitalaria, aunque también es posible que otros factores tengan un impacto en
estas observaciones (alcohol, UDVP, tabaco, etc). Estudios previos han demostrado
gue la mortalidad relacionada con la infeccion por VIH ha descendido mientras que la
mortalidad relacionada con la infeccion por VHC se mantiene estable. Por todo ello, es
esperable que en los préximos afios se observe un aumento la morbi-mortalidad en
este colectivo en caso de que la infeccidn por VHC no sea erradicada [Meyers DJ et al,
2014]. El impacto que pueden tener en esta situacion los nuevos antivirales de accion

directa estd por evaluar.

El presente estudio tiene algunas limitaciones que merecen ser mencionadas.
Se trata de un estudio retrospectivo con datos de un solo centro lo que podria afectar
a la generalizacidon de resultados. Se utilizé la herramienta CIE-9 para codificar las
causas de hospitalizacién, lo que podria generar errores, aunque estos han sido

minimizados al ser realizado por un Unico observador. Aunque en nuestro area no hay
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otras clinicas con atencién a pacientes VIH, hay pacientes con alguna hospitalizacién
sin tener un seguimiento activo en la Unidad, lo que podria sobreestimar la tasa de
hospitalizacién, debido a que se trata de un centro de referencia y los pacientes
pueden ser enviados para realizar determinados estudios o tratamientos. Ademads, hay
variables que non han podido ser recogidas y podrian tener también un impacto en los
resultados (tabaco, alcohol, situacidon inmunoldgica, tiempo exposicion a TARGA, etc).
Por ultimo, el estudio no incluyd pacientes tratados con los nuevos antivirales de
accidén directa para el tratamiento de la infeccién por VHC ni tampoco un grupo control
de pacientes sin infeccion por VIH. Las pérdidas de seguimiento, aunque pocas,

tampoco fueron codificadas.

En resumen, presentamos resultados de cohorte extensa de pacientes con
infeccion por VIH durante mas de 20 afios con un descenso significativo en la tasa de
hospitalizaciones, especialmente, a expensas de una disminucidon progresiva de
enfermedades definitorias de SIDA. Consecuentemente, en los ultimos 10 afios se ha
observado un ascenso significativo de comorbilidades crénicas NO SIDA vy
enfermedades neoplasicas no definitorias de SIDA. Sin embargo, la estancia media, la
tasa de reingreso y la mortalidad intrahospitalaria continlda siendo elevada. Por ultimo
sefialar que la coinfeccion VIH/VHC tiene un impacto negativo en la morbi-mortalidad
y en el consumo de recursos en la poblacién VIH. Estos resultados son determinantes
para implementar estrategias en el manejo de estos pacientes, prestando especial
atencién a las comorbilidades que justifican la mayor parte de las hospitalizaciones y

muertes a dia de hoy.
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7.2 Discusion Estudio 2: Mortalidad relacionada con enfermedad hepatica atribuible

al virus de la hepatitis C en pacientes con infeccién por VIH.

En este estudio mas de la tercera parte de las muertes y el 11% de las
hospitalizaciones en pacientes coinfectados VIH/VHC estuvieron en relacién con
enfermedad hepatica, cifras similares a estudios previos [Smith CJ et al, 2014].
Ademas, en estos pacientes se observa una mayor mortalidad que en los pacientes VIH
monoinfectados (ratio de mortalidad estandarizada 6,92), sin encontrar diferencias
entre el grupo de VIH monoinfectados y aquellos que aclararon espontaneamente el
VHC. Esta similitud podria explicarse en parte porque ambas poblaciones comparten
factores de riesgo exposicionales. De esta forma, los pacientes sin hepatitis virica
podrian utilizarse como grupo comparador (benchmark) con el objetivo de explorar la

contribucidn relativa de la coinfeccién por VHC.

El analisis de la fraccion atribuible demostrd que la mayor parte de los eventos
relacionados con enfermedad hepdtica en pacientes coinfectados son atribuibles a la
exposicién al VHC. Pero, por otro lado, hay una proporcidon importante de muertes por
enfermedad hepatica en pacientes VIH/VHC coinfectados (39%) que podria ocurrir de
manera independiente de la infeccidon crénica por VHC, dato que se debe tener en
cuenta cuando se intenta estimar el efecto beneficioso del acceso masivo al
tratamiento del VHC con alta eficacia con antivirales de accion directa [Grint D et al,
2015]. Hasta el momento, solo disponemos de trabajos realizados en la era del
interferén [Kovary H et al, 2015; Simmons B et al, 2015], en los que Unicamente un

tercio de los pacientes coinfectados eran elegibles para el tratamiento antiviral, con
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todos los sesgos que eso conlleva al intentar extrapolar estos datos a un escenario de

acceso universal al tratamiento frente al VHC.

El estudio no esta exento de limitaciones. De nuevo, algunos factores de riesgo
implicados en mortalidad no estan recogidos, como las coinfecciones por VHB y VHD
que fueron excluidas. Tampoco se evalud la respuesta viral sostenida pues los
pacientes tratados y curados VHC fueron excluidos. Ademas, es posible que puedan
existir errores en la codificacién de las muertes, asi como tampoco se evaluaron ni se
codificaron las pérdidas de seguimiento. A pesar de todo ello, nuestro estudio
demostré que cerca de dos terceras partes de la mortalidad por causa hepatica en los
pacientes coinfectados VIH/VHC podria ser atribuida al VHC, dato similar a la poblacion
general, si bien es necesario destacar que esta mortalidad es el doble en los pacientes
coinfectados VIH/VHC con respecto a la esperada en poblacion general (10.01 vs. 5.35
por 1000 paciente-afios, respectivamente) [Innes H et al, 2016].

En conclusién, la infeccion crénica por VHC es un problema relevante en
pacientes con infeccion por VIH que aumenta de manera significativa la tasa de
morbilidad y mortalidad. La erradicacién del VHC es crucial en este grupo de pacientes,
aungue probablemente no sea la solucidn definitiva al problema de la enfermedad
hepatica, de ahi que sea especialmente importante en estos pacientes implementar

intervenciones con caracter preventivo, educacional y social.
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7.3 Discusion Estudio 3: Incidencia aumentada de cancer en pacientes coinfectados
VIH/VHC vs VIH monoinfectados, 1993-2014.

En un estudio con un seguimiento de 26580 paciente-ainos encontramos que un
8% de los pacientes con infeccidn por VIH desarrollaron al menos una neoplasia, datos
gue se asemejan a los datos de otras cohortes internacionales como la cohorte
francesa [Hleyhel M et al, 2015] u otra americana [Brickman C et al,2015]. El andlisis
reveld que los pacientes VIH tienen un riesgo duplicado de desarrollar una NNDS
respecto a la poblacién general ajustado por sexo y edad. Asimismo, se observd una
mayor incidencia de NDS en pacientes VIH monoinfectados respecto a coinfectados
VIH/VHC, a expensas fundamentalmente de sarcoma de Kaposi. Probablemente estos
resultados puedan estar relacionados con una mayor proporcién de HSH en el grupo
de VIH monoinfectados y una mayor proporcion de UDVP en el de coinfectados, hecho
gue podria haber contribuido a un menor acceso de este ultimo colectivo al sistema

sanitario, especialmente durante el primer periodo del estudio (1993-2002).

El analisis de riesgos competitivos mostré que, tras ajustar por edad al
diagnéstico de VIH y ruta de transmision y considerando la muerte sin cancer como un
riesgo competitivo, los pacientes coinfectados tuvieron una incidencia acumulada de
NNDS mayor que los pacientes VIH monoinfectados. Es incuestionable la contribucidn
del hepatocarcinoma en estos datos, no obstante, excluyéndolo del analisis, la
incidencia acumulada de NNDS continla siendo mayor en coinfectados vs
monoinfectados ( SHR ajustado=1,26). La infeccidon por VHC parece tener un papel en
la incidencia de cancer. De hecho, se ha mostrado previamente una mayor incidencia

de linfomas, neoplasias del tracto gastrointestinal, genitourinario, entre otras, en
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pacientes con infeccion crénica por VHC. El mecanismo etiopatogénico es
desconocido, pero parece que las manifestaciones extrahepaticas del VHC podrian
generar una condicidon de inflamacién crénica persistente y jugar un papel en la
carcinogénesis [Kamar N et al, 2008; Nagao Y et al, 2000; Ryerson AB et al, 2016]. Sin
embargo, el papel de la erradicacién del VHC, sobre el desarrollo de cdncer, mas alla

del hepatocarcinoma, esta todavia por determinar.

En el presente estudio la incidencia de NDS en pacientes VIH monoinfectados
disminuye con el tiempo, en relacién con el mejor control inmunovirolégico y la
reconstitucion inmune; sin embargo, la incidencia en pacientes VIH/VHC aumenta, y lo
hace a expensas de los linfomas no hodgkin (LNH). Se observaron resultados similares
en un estudio de la cohorte COHERE [Innes H et al, 2016], que demostré una reduccion
significativa de LNH en pacientes VIH monoinfectados con el inicio y uso continuado
del TAR, pero este impacto positivo se vio minimizado en pacientes coinfectados, de
tal forma que el riesgo de desarrollar LNH era 1,73 veces mayor en coinfectados vs
monoinfectados con adecuado TAR. Mientras que estudios previos ya habian
relacionado VHC y LNH en pacientes VIH, se han propuesto numerosas hipdtesis han
para esta relacion: el papel oncogenico del VHC, una disrregulacién inmune o la
presencia de otros virus oncogénicos, entre otros. Con el tratamiento frente al VHC

cabria esperar una reduccion en la incidencia de LNH.

El hepatocarcinoma representa el 34% de todas las NNDS en nuestra serie en
pacientes coinfectados, con una incidencia de 1,42/1000 paciente-afios, cercana a
otros datos publicados en poblacion europea [Glerde LI et al, 2016]. Ademas, todos los

hepacarcinomas han sido diagnosticados en el segundo periodo, concretamente
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después de 2003, por lo que es esperable que la incidencia continle aumentando en
los préximos anos. Se desconoce el papel que pueden jugar los nuevos antivirales de
accion directa en la evolucidn de la enfermedad y el desarrollo de hepatocarcima, una
vez erradicada la infeccién por VHC [ANRS Collaborative Study Group on

Hepatocellular Carcinoma, 2016; Reig M et al, 2016].

Este estudio presenta limitaciones que deben ser mencionadas. En primer
lugar, el disefio retrospectivo no puede asegurar que todos los enfermos de cancer
hayan sido incluidos (tumores de piel, lesiones cervicales de alto riesgo quedaron
excluidas). Sin embargo, el seguimiento clinico continuado en la unidad y la escasa
movilidad de estos pacientes minimizarian este sesgo. En segundo lugar, datos sobre
factores de riesgo como tabaco y alcohol no fueron recogidos y probablemente sean
mas prevalentes en el grupo de coinfectados, lo que supone un importante sesgo. Por
ultimo, GLOBOCAN es una herramienta para estimar incidencia, prevalencia vy
mortalidad por cancer por paises, una valiosa fuente de informacién del perfil de
cancer segun el pais. Sin embargo, tenemos que tener en cuenta que GLOBOCAN esta
basada en registros poblacionales con una cobertura variable en cada pais y que
ademas aporta un punto exacto en el tiempo. Por el contrario, en nuestro estudio la

usamos como comparativa para una cohorte seguida en un perido de mas de 20 afos.

En conclusion, las neoplasias son una comorbilidad importante en pacientes
con infeccién por VIH, con una incidencia incluso mayor que en poblacién general. Tras
ajustar por factores epidemioldgicos, los pacientes coinfectados VIH/VHC presentan
mas NNDS que VIH monoinfectados, incluso tras excluir el hepatocarcinoma. El

tratamiento del VHC y el control de la replicacion del VIH son estrategias
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fundamentales. El papel en la disminucién de la morbi-mortalidad inherente a estas

estrategias todavia necesita ser evaluado.
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1. Se ha observado un descenso significativo en la tasa de hospitalizaciones (3,4%
anual a partir de 1996) en los pacientes con infeccién por VIH en el drea
sanitaria de A Coruiia entre 1993 y 2013. Este descenso, se debe
fundamentalmente a la progresiva disminucién de las enfermedades
definitorias de SIDA. Sin embargo, en este mismo periodo se ha observado un
aumento importante de las comorbilidades crénicas no SIDA, especialmente las

enfermedades neoplasicas no definitorias de SIDA.

2. La coinfeccion VIH/VHC tiene un impacto negativo en la morbimortalidad y el
consumo de recursos de los pacientes con infeccion por VIH. Se observé que los
los pacientes coinfectados VIH/VHC tuvieron un 50% mas hospitalizaciones por
paciente, un 10% mayor tasa de reingreso, lo que conlleva a mayor numero de
estancias totales y mayor mortalidad global que los pacientes VIH

monoinfectados.

3. La enfermedad hepatica representd mas de la tercera parte de las muertes y el
11% de las hospitalizaciones en pacientes coinfectados VIH/VHC. La mayor
parte de los eventos relacionados con el higado en pacientes coinfectados (61%
de las muertes y 74% de las hospitalizaciones) son atribuibles a la exposicién

cronica al VHC.
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4. La tasa de mortalidad por causa hepatica fue mayor en pacientes coinfectados
VIH/VHC que en monoinfectados (razén de mortalidad estandarizada = 4,52).
No se observaron diferencias significativas entre el grupo de VIH
monoinfectados y aquellos que aclararon espontaneamente el VHC (razén de

mortalidad estandarizada = 1,20).

5. En general, se observd que los pacientes VIH tienen un riesgo duplicado de
desarrollar una neoplasia no definitoria de SIDA respecto a la poblacién general

(razén de incidencia estandarizada = 2,3).

6. Los pacientes coinfectados VIH/VHC presentan mas neoplasias no definitorias

de SIDA que los pacientes VIH monoinfectados (subhazard ratio ajustado =

1,80), incluso tras excluir el hepatocarcinoma (subhazard ratio ajustado = 1,26).
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APC
CDC
CHUAC
HSH
LNH

LH

NDS
NNDS
OMS

RVS
SIDA
TARGA
UDVP
VIH
VHB
VHC

Cambio porcentual anual
Centers for Prevention and Disease Control

Complejo Hospitalario Universitario de A Coruiia

Hsombres que tienen sexo con hombre
Linfoma no Hodgkin

Linfoma Hodgkin

Neoplasias definitorias de SIDA
Neoplasias no definitorias de SIDA
Organizacion Mundial de la Salud
Personas —afio

Respuesta viral sostenida

Sindrome de inmunodeficiencia adquirida
Tratamiento antirretroviral de alta eficacia
Usuario a drogas por via parenteral

Virus de inmunodeficiencia humana

Virus de la hepatitis B

Virus de la hepatitis C
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Lung cancer in patients living with HIV infection

We read with interest the article by Hessol et al. [1]
regarding the characteristics of lung cancers in a large HIV
population cohort. Incidence rates of several common
malignancies, including lung cancer, are rising in HIV-
infected patients. Although cigarette smoking is probably
the main known risk factor [2,3], ageing, existing
pulmonary disease, HIV-related immunosuppression
and inflammation due to HIV could lead to immune
system dysfunction and promote the development of lung
cancer in this population as described recently [4].

We would like to share our experience regarding this
issue. We conducted an observational retrospective study
in a single centre in the Northwest of Spain. Between
1993 and 2013, we detected 28 lung cancers, with a
24330 person-years follow-up. Similar to the data
reported by Hessol et al. [1], we observed a trend to a
higher diagnosis of lung cancer in the last decade than the
first (1993—2003: eight cases vs. 2003—2013: 20 cases)
The profile patient is a young man (mean age 49 £ 9 years
old), heavy smoker (more than 85% of our cohort were
active smokers), with an intravenous drug use back-
ground, Centers for Disease Control and Prevention-C
AIDS category, mainly with undetectable viral load and a
reasonable immunological status. The mean time from
the HIV infection to the diagnosis of lung cancer was
9.8 & 6.6 years. As reported by Hessol et al. [1], we found
that adenocarcinoma was the most common histological
type (50% of the cases). This differs from studies of non-
HIV Spanish population, wherein squamous cell
carcinoma is the most prevalent in men [5]. Similar to
non-HIV observed data, most of the lung cancer was
diagnosed in advanced stages, as 22 patients (78%) were in
stages III or IV, with a mean survival time of 9.6 £ 4.3
months [95% confidence interval (95% CI) 1.1-18.2];
the Kaplan—Meier analysis is shown in Fig. 1. Our results
are quite similar to those described by Okuma et al. [6],
who conducted a study in Japanese population,
with important environmental and ethnic differences,
suggesting that, therefore, genetic and the role of HIV
infection may be contributing to lung cancer develop-
ment.

In summary, as the survival of HIV-infected patients is
improving, it is expected that the incidence and mortality
from lung cancer will increase. From a preventive point of
view, smoking cessation seems mandatory and, although
controversial [7,8], further research regarding the impact
of low-dose computed tomography screening in this
high-risk population will be welcomed [7,8].

0.8

Stage /Il (97.8+28m)
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survival
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Fig. 1. Kaplan—-Meier survival analysis (mean survival +SD

in months) comparing lung cancer stages at the moment of
diagnosis.
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Curing HIV/AIDS beyond hematopoietic stem cell transplant

The case of Timothy Ray Brown, who received
hematopoietic stem cell transplant (HSCT) from a
CCR5-A32 donor to treat AIDS-related lymphoma,
remains the only example of a patient cured from HIV
infection [1]. HSCT from CCR5 wild-type donors failed
to cure HIV in two other AIDS-related lymphoma
patients, but delayed viral rebound after combined
antiretroviral therapy (cART) interruption [2,3]. At least
one of two conditions must be fulfilled to achieve HIV
cure: elimination of all latent HIV reservoirs or
protection of CD4™ T cells from de-novo infection.

Purging viral reservoirs requires that all cells bearing
functional HIV provirus are accessible for activation and
susceptible to wviral cytopathicity and/or immune-
mediated clearance. For the latter, it is essential that
HIV-specific cytotoxic T-lymphocyte (CTL) responses
be restored [4].

Preventing infection of new targets may be more
challenging. Transplants of rare heterologous human
leukocyte antigen (HLA)-matched CCR5-A32 or auto-
logous genetically modified CCR5-KO hematopoietic
stem cell [5] may require immunoablation to ensure total
resistance to infection.

There is general consensus on the hypothesis that some
degree of graft-vs-host (GVH) reactivity may have
reduced the viral reservoir in the HSCT patients who
showed delayed viremia rebound [5]. Thus, similar to the
extensively studied graft-vs-leukemia phenomenon [6], a
graft-vs-viral reservoir effect (GVVR) could target host
cells that survived immunoablation, thus shrinking the
HIV reservoir. Could GVVR be independently exploited
of immunoablation? Would it be advantageous, and how
could it be delivered and tested?

Several independent reports spanning 40 years suggest
a strategy for addressing these issues. Exposing non-
ablated, cART-treated HIV patients to HLA-allogeneic
leukocytes could simultaneously induce GVVR; reacti-
vate latent HIV reservoirs; enhance or restore host

HIV-specific immunity; and activate restriction factors
that prevent CD4" T-cell infection (Fig. 1).

Approximately 1:1000 T lymphocytes recognize allo-
geneic major histocompatibility complex (MHC) mole-
cules, 1000-fold more frequent than peptide-specific
T lymphocytes [7]. MHC-allospecific T-helper cell
responses are retained in most asymtpomatic HIV-
infected patients [8], but these responses would be
eliminated by immunoablation. Immunization with
allogeneic leukocytes in immunocompetent women
experiencing recurrent spontaneous abortion caused no
major side-effects [9], and resulted in enhanced resistance
of CD4" T cells to in-vitro HIV infection [10].

The combined reactions of donor T cells against patient
MHC (GVH) and of patient leukocytes against donor’s
MHC (host-vs-graft) could lead to HIV reactivation and
enhanced presentation of retroviral peptides in deep
anatomical sites (Fig. 1). Thus, activation of host latent
murine leukemia retrovirus was reported in a murine
GVH model, including latent provirus in bystander T
cells that do not recognize allogeneic MHC [11]. Similar
experiments in rats showed increased MHC expression in
host epidermal cells, gut epithelium [12], and MHC-
negative nervous tissue [13].

Treatment with allogeneic donor cells could also promote
host HIV-specific CTL-mediated immunity (host-vs-
viral reservoir) (Fig. 1). Thus, stimulation with allogeneic
leukocytes restored T-cell-mediated help to autologous
influenza virus-specific [14] and HIV-specific CTLs
(M.C. and G.M.S., unpublished observations).

Finally, stimulation with allogeneic MHC can activate
a broad range of restriction factors (APOBEC3G,
RANTES, MIP-1a/B, and CD8-derived suppressor
factor) [10,15] that could synergize with cART to protect
CD47 cells from HIV during reservoir reactivation.

Infusion of allogeneic cells into nonablated HIV-
positive patients is less likely to cause GVH disease

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.
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Abstract

The widespread use of HAART for persons living with HIV since 1996 has resulted in a dramatic decline in
AIDS-related mortality. However, other comorbidities are increasing, such as metabolic disturbances or
cancers, including solid organ malignancies. Among the latest, lung cancer, especially the adenocarcinoma
subtype, is on the rise. HIV infection, even controlling for smoking, is an independent risk factor for developing
lung cancer. HIV could promote lung cancers through immunosuppression, chronic inflammation, and a
direct oncogenic effect.

Smoking, lung infections, and chronic pulmonary diseases are risk factors for lung cancer. All may
contribute to the cumulative incidence of lung cancer in persons living with HIV. It is double that in the
general population. The role of HAART in lung cancer development in persons living with HIV is not well
established. Although data supporting it could be too preliminary, persons living with HIV should be
considered within high-risk groups that could benefit from screening strategies with low-dose computed
tomography, especially those with airway obstruction and emphysema. Current evidence suggests that
quitting smoking strategies in persons living with HIV achieve abstinence rates comparable to those in
healthy HIV-negative smokers. (AIDS Rev. 2016;18:138-44)
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diseases with longer latency period such as solid organ
malignancies. Cancer is increasingly common in this
population?, with a higher burden than in the general
population, largely as result of impaired immune function,
chronic inflammation, and higher prevalence of risk
factors34,

The spectrum of malignancies in PLWH has changed
with the use of ART, especially following the introduction

Introduction

Antiretroviral therapy (ART) has prolonged the lifes-
pan of persons living with HIV (PLWH)'. However, this
longer life expectancy has led to a relative increase in
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of HAART. The incidence of AIDS-defining cancers
(ADC), such as Kaposi's sarcoma, non-Hodgkin’s lym-
phoma, and cervical cancer has declined markedly. In
contrast, there has been a relative increase in non-AlDS-
defining cancers (NADC) that surpasses rates seen in
the general population®.

Calendar trends in cancer incidence in PLWH have
been recently evaluated®. After examination of cumulative
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Table 1. Main studies of lung cancer in persons living with HIV

Median OS
(months)

Stage NV

CD4 > 200 cells/pl

Median age Male Smoking IDUs AdenoCa
(%) (%)

Patients
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(%)

(%)

(%)

(%)
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(n)

6.3

87
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67

92
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12.3
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67
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49

1993-2013

Meijide, et al. 20152
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1DU: intravenous drug user, AdenoCa: adenocarcinoma; OS: overall survival.

cancer incidences by 75 years of age, it was found
that the cumulative incidence of anal, colorectal, and
liver cancer has increased significantly in PLWH. The
highest cumulative incidence is seen for Kaposi's
sarcoma, non-Hodgkin's lymphoma, and lung cancer.
Furthermore, malignancies in PLWH are often charac-
terized by earlier age at onset, atypical pathology
(higher tumor grade), more aggressive clinical behavior,
and more advanced stage at presentation’s. These
features have implications for treatment and contribute
to poorer outcomes than in HIV-negative persons.

Magnitude of the problem

The incidence of lung cancer is increased approxi-
mately 2-4-fold in PLWH compared with age and gender
matched HIV-negative populations. The incidence of
lung cancer is also more than 50% higher in PLWH
than expected®. Of note, there is a higher prevalence
of cigarette smoking in this population, up to 2-3 times
more than in the general population'®!. Tobacco
smoking is probably the best-known risk factor for lung
cancer. Nicotine and other components of tobacco
smoke induce complex pathophysiological changes
in HIV infection that seem to be different than in the
general population. Thus, tobacco-related harm in
the setting of HIV infection is underestimated?2. Never-
theless, the risk of lung cancer in HIV persons remains
elevated even after adjusting for smoking status. Thus,
there is a need for more research to understand the
mechanisms driving lung cancer risk in this population.

The main features of PLWH that develop lung cancer
have been reported elsewhere'2°, They include impor-
tant environmental and ethnic differences, suggesting
that both genetics and HIV infection may contribute to
lung cancer development in this population. Table 1
summarizes the main features of studies that have
examined lung cancer in PLWH.

The PLWH who develop lung cancer are typically
young men with a mean age of 45-50 years (compared
to 62 years old in the general population) and heavy
smokers. More often they are staged as CDC class C
(AIDS) although they currently exhibit undetectable
viral load and CD4 counts > 200 cells/ml. Resembling
the general population in recent years, adenocarcinoma
is the most common histological type in PLWH. Diagnosis
in advanced tumor stages is more frequent in PLWH,
and death is common within the first year after diagnosis.

Cancer-specific mortality is significantly higher in
PLWH compared with HIV-uninfected persons for many
cancers, even after adjustment for tumor treatment.
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Coghill, et al.2! reported a mortality adjusted hazard
ratio of 1.28 (95% CI: 1.17-1.39) for lung cancer.
Several classic factors are associated with poor median
survival of lung cancer in PLWH, including disease
stage, performance status, and histological subtype.
In addition, ART use and low absolute CD4 counts
contribute as well. Thus, the higher mortality rate for
lung cancer seen in PLWH is further influenced by
immunosuppression?23,

Lung tumorigenesis in HIV infection

Factors other than smoking play a role in the increased
risk of lung cancer in PLWH. These include HIV-related
factors and a potentially increased susceptibility to
carcinogens.

Role of lung infections

Pulmonary infections, throughout producing lung
inflammation and tissue damage, may be involved in
the development of lung cancer. Several studies have
examined the association between tuberculosis and
lung cancer, with odds ratios in the range of 2-4324,
The chronicity and prolonged treatment required for
Mycobacterium tuberculosis infection induces sub-
stantial pulmonary inflammation, tumor necrosis factor
(TNF) production, and pulmonary fibrosis?.

Although pulmonary inflammation in bacterial pneu-
monia is shorter than in lung tuberculosis, a number of
case-control studies have reported an association
between bacterial or Pneumocystis jirovecii pneumonia
and increased risk for lung cancer®. These epide-
miological associations have several limitations as not
all these studies strictly controlled for tobacco consump-
tion. Smoking-induced lung disease may predispose
to pulmonary infections, and tobacco is ultimately the
maijor risk factor for lung cancer. On the other hand,
the higher frequency or clinical and radiological controls
in patients with lung infections may overestimate the
incidence of cancer compared to uncontrolled popula-
tions and give rise to spurious associations. Nonetheless,
some studies have reported associations with lung
cancer for latencies over 10 years following pulmonary
infections?’.

Role of HIV reservoirs
Despite the clearance of HIV in the peripheral blood-

stream with suppressive HAART, low-level HIV repli-
cation persists in all infected persons. Interestingly,
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bronchoalveolar cells of PLWH may host at least
7.6-fold more HIV proviral DNA than cells in the pe-
ripheral blood®. Indeed, the lung and the intestinal
tract harbor the highest levels of viremia after the
lymph nodes?. This is largely due to its rich content
in macrophages. HIV in the lung activates alveolar
macrophages, leading to a marked cellular activation
and accumulation of inflammatory mediators in the
alveolar space®.

Alveolar macrophages are fairly resilient to HIV in
the lungs. Compared to HIV-uninfected persons, HIV-
infected individuals depict a lower secretion of TNF-a
and interferon-gamma (IFN-y) in the lung®.

Role of immunosuppression
and chronic inflammation

HIV infection promotes a massive early depletion of
CD4* T-cells. In contrast to other locations such as the
gastrointestinal tract, the lung appears relatively resistant
to the early depletion of CD4* T-cells. This has been
attributed to several mechanisms, including a lesser
mass of HIV-susceptible secondary lymphoid tissue,
elevated presence of mucosal HIV-specific polyfunction-
al CD4* T-cells in the lungs, and the apparent efficacy
of pulmonary HIV-specific cytotoxic T-cell responses,
as reflected by intense alveolitis®!32,

Nonetheless, human body defenses progressively
deteriorate, leading to CD4* T-cell depletion and immune
activation. Chronic immune activation during HIV infec-
tion results in increased production of immunosuppres-
sive cytokines, i.e., transforming growth factor-beta 1
(TGF-B1), contributing to HIV-related immunosuppres-
sion throughout induction of FoxP3 and promotion of
collagen deposition and fibrosis in secondary lymphoid
tissues. TGF-p1 has also been implicated in the
pathogenesis of several malignancies, including lung
cancer®®*._ Even in the context of HAART-mediated
viral suppression, circulating levels of TGF-p1 remain
elevated, which is consistent with the presence of
ongoing chronic immune activation®.

Chronic lung diseases such as asthma or chronic
obstructive pulmonary disease (COPD) are associated
with lung inflammation and may favor lung cancer
independently of smoking. These lung conditions are
more common in PLWH than in uninfected persons.
Smoking has an immunosuppressive and proinflamma-
tory effect similar to HIV infection. In addition, tobacco
contains several carcinogenic agents. To date, the
contribution of HIV infection and smoking on lung
cancer development is still unclear™.
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Figure 1. Proposed mechanism by which HIV infection, tobacco, lung infections, and chronic lung diseases cause immunosuppression,

chronic immune activations, and different oncogenic activities. All of thel

m lead to the development of lung cancer in persons living with HIV.

TNF: tumor necrosis factor; TGF-B: transforming growth factor beta; IFN-y: interferon gamma; IL-10: interleukin 10; ROS: reactive oxygen

species.

In the oncology field, epidermal growth factor recep-
tor (EGFR) mutations predispose to lung cancer devel-
opment and worse prognosis. These mutations are
more prevalent in Asia, but recent data have shown
that the rate of these mutations in PLWH is similar to
the general population, at least in Japan™. The role of
HIV infection, tobacco, chronic lung diseases, and
pulmonary infections on lung cancer development is
summarized in figure 1.

Impact of antiretroviral therapy exposure

HAART has dramatically improved the morbidity/
mortality of PLWH, but it does not completely restore
their health. The rate of ADCs has significantly dropped
in the HAART era and short and medium-term survival
has extended in PLWH with cancers®*, This is why
first-line treatment of some ADCs, such as Kaposi's
sarcoma, should include HAART, which often leads to
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complete resolution of the neoplasm. In contrast, NADCs
have been steadily increasing in recent years.

The role of ART exposure in NADC development is
not well known. On the one hand, the restoration of
immunity could have a protective role, but on the other
hand some studies have linked ART with some cancers,
such as nonnucleoside reverse transcriptase inhibitors
(NNRTI) with Hodgkin's lymphoma, or protease inhibi-
tors (Pl) with anal cancer. However, these epidemio-
logical links come from observational retrospective
studies with known limitations®”-%,

Antiretroviral therapy decreases the HIV viral load
in the bronchoalveolar lavage to undetectable levels in
more than 80% patients, also decreasing IFN-y, IL-6, and
CD8* T lymphocytes while increasing CD4* T-cells®.
Glutathione and cysteine levels in the bronchoalveolar
lavage are surrogate markers of oxidative stress in the
lung. The PLWH without HAART show significantly de-
creased levels of both molecules than patients on HAART
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and HIV-uninfected persons, suggesting that increased
oxidative stress in the lungs is an important feature of
uncontrolled HIV infection®.

The inhibition of cytochrome p450, namely CYP3A4,
induced by ritonavir-boosted Pl might have deleterious
effects on tobacco carcinogenesis. CYP450 plays a
role in the activation and metabolism of polyaromatic
hydrocarbons and nitrosamines*'. The effect of CYP450
inhibitors on the risk of lung cancer is unproven and,
accordingly, recent data suggest that Pl exposure is
not linked to an increased risk of lung cancer in
PLWH42,

Data on HAART choice in PLWH with lung cancer
are scarce. Toxicity, tolerability, and potential drug in-
teractions between chemotherapy and HAART should
be considered. Integrase inhibitors, such as raltegravir
or dolutegravir, exhibit low toxicity and drug interac-
tions and have been widely used in these patients®.
Retrospective cohort studies have found that integrase
inhibitor-based regimens are safer and more effective
in maintaining viral suppression than ritonavir-boosted
Pl or NNRTI-based combinations in PLWH receiving
chemotherapy, although those data must be assessed
with caution®.

Screening and preventive strategies

Lung cancer screening
in persons living with HIV

The National Lung Screening Trial (NLST) published
in 2011 was the first well-designed study able to
demonstrate that lung cancer screening with low-dose
computed tomography (LDCT) could allow reduction
of lung cancer mortality by roughly 20% as well as all-
cause mortality around 7%*. Lung cancer screening
using LDCT is currently recommended by several
guidelines**? and mainly relies on the NLST inclusion
criteria (age, 55-74; > 30 pack-years; tobacco cessa-
tion within the previous 15 years for former smokers).
However, concerns exist about the lack of sensitivity of
LDCT in detecting lung cancer and therefore some
authors have suggested implementing individualized
risk assessment considering further considerations®
such as the presence of airway obstruction and em-
physema®'%2, Since HIV infection could be an inde-
pendent factor for lung cancer after controlling for
smoking, and that the prevalence of COPD and em-
physema in PLWH is higher than in the general popu-
lation, PLWH could benefit from specific lung cancer
screening programs.
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When data from lung cancer screening trials are
analyzed, information regarding HIV status is not dis-
played as being HIV-infected is not contraindicated for
entering into the study®3. However, age for eligibility in
the trial was between 55 and 74, a range over most
younger PLWH. Moreover, some questions regarding
sensitivity could arise in PLWH, such as a higher fre-
quency of nonspecific lymphadenopathy and a greater
risk for bacterial infections, which could potentially
interfere with likelihood of false positive computed
tomography (CT) scans®. To date, only one trial has
evaluated these questions®. Hulbert, et al. followed
224 PLWH and current/former smokers to assess CT
detection rates of lung cancer. The study concluded
that despite high rates of active smoking among HIV-
infected participants, only one lung cancer was detected
in 678 patient-years of examinations. The inclusion of
younger patients (threshold at 25 years old) could
explain these results.

Another prospective multicenter study (NCT01207986),
which is still ongoing, aims to evaluate the prevalence
of lung cancer detected by LDCT in HIV-infected pa-
tients. It will analyze 450 individuals with HIV infection,
a nadir level of CD4* T-cells < 350/ul, > 40 years old,
and smoking history > 20 packs a year (either active
or with < 3 years of weaning). Once completed, the
study will provide very valuable information on the role
of LDCT screening in PLWH.

Smoking cessation
in persons living with HIV

As in non-HIV-infected persons, smoking is the most
important modifiable risk factor for disease and mortality
in PLWH. Accordingly, smoking cessation will be the
cornerstone of any preventive strategy for lung cancer
(and many more diseases) in PLWH.

Smoking cessation interventions in PLWH have shown
discordant results®*¢, Most smoking cessation trials
used motivational interviewing with or without nicotine
replacement therapy. A recent meta-analysis®” showed
that individualized smoking cessation interventions that
tailor interventions to psychosocial comorbidities and
polysubstance abuse are effective in PLWH. A combi-
nation of several approaches, including counseling/
education, pharmacotherapy, and self-monitoring, may
lead to the greatest benefits.

Although more clinical trials testing pharmacological
therapies for quitting smoking in PLWH are needed, to
date those using varenicline have concluded that the
percentage of adverse events (even in patients on
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HAART) and abstinence rates are roughly comparable
to those seen in randomized trials conducted in healthy
HIV-negative smokers®®5%. Compared to nicotine, va-
renicline seems to have better outcomes, with bio-
chemically confirmed abstinence rates at three months
of 26 vs. 12% in the nicotine intervention arm®®.

Conclusions

The cumulative incidence of lung cancer in PLWH
increases with age, and is overall twofold that of
the general population.

As in HIV-negative persons, smoking, lung infec-
tions, and chronic pulmonary diseases are risk
factors for developing lung cancer in PLWH.
HIV-infection, even controlling for smoking, is an
independent risk factor for developing lung cancer.
HIV could be carcinogenetic through immuno-
suppression, chronic inflammation, and direct
oncogenic effects.

The role of HAART in preventing lung cancer
development in PLWH is not well established.
Although data are scarce, PLWH would benefit from
inclusion within high-risk groups to develop lung
cancer and take advantage of screening strate-
gies with low-dose CT scan, especially PLWH with
airway obstruction and emphysema.

Quitting smoking strategies in PLWH achieve
abstinence rates comparable to those obtained in
healthy HIV-negative smokers.
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Cancer Incidence in Persons
Living With HIV

To THE EDITOR—We read with interest
the report by Borges et al [1] assessing
the cancer incidence in person living
with human immunodeficiency virus
(HIV) who start antiretroviral treat-
ment (ART) immediately or who defer
until CD4 counts drop to <350 cells/uL.
The Strategic Timing of Antiretroviral
Treatment (START) study is a multi-
center, randomized trial including 4685
naive people living with HIV from 35
countries worldwide [2].

Perhaps the design of the START trial is
not the most appropriate to analyze cancer
incidence (especially infection-unrelated
cancers), due to the short HIV exposure,
short follow-up, and participants with young
age and few comorbidities. Nevertheless, the
study has shown a lower incidence of infec-
tion-related cancers, and a trend of fewer
infection-unrelated cancers, in patients with
immediate ART start vs those starting at a
CD4 count <350 cells/uL.

We collected all cancers in our institu-
tion between 1993 and 2014, with a total of
185 cancers in 2318 people living with HIV,
contributing to 27086 person-years. We
conducted a comparative analysis between
HIV-monoinfected patients and those
chronically coinfected with hepatitis C virus
(HCV). Cancers were classified as AIDS-
defining cancer (ADC) or non-AIDS-defin-
ing cancer (NADC). The overall incidence
rate was 6.96 cases per 1000 person-years
(545 in HIV-monoinfected patients and
829 in HIV/HCV-coinfected patients).
After adjusting for age at HIV diagnosis,
sex, and transmission route, a higher cumu-
lative incidence of NADC was observed for
HIV/HCV-coinfected patients compared
with HIV-monoinfected patients (adjusted
hazard ratio [HR], 1.70; ; 95% confidence
interval [95% CIJ, 1.15-2.81), and signifi-
cantly lower cumulative incidence of ADC
(adjusted HR, 0.44; ; 95% CI, 0.25-0.74).

% of cancers

IR IR N

3

:

1 3 5 7 9 "
Time from HIV diagnosis to cancer diagnosis (years)

== ADC HIV (N=63)
~=NADC HIV (N=54)

== ADC HIV/HCV (N=16)
=—NADC HIV/HCV (N=52)
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Figure 1.  Time from HIV diagnosis to cancer in HIV-

and HIV/hepatitis C virus—coinfected patients.

Abbreviations: ADC, AlDS-defining cancer; HCV, hepatitis C virus; HIV, human immunodeficiency virus; NADC,

non-AlDS-defining cancer.
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In our data, the median time from
HIV diagnosis to cancer was 11.0 years
(IQR, 4.0-18.0) for NADC and 1.5 years
(0.0-8.2) for ADC. Coinfected patients
developed NADC 6.0 years (3.0-8.3)
later than monoinfected patients and
ADC 7.1 years (3.5-10.4) later (Figure 1).
The median time from HIV diagnosis to
randomization in START was 1 year and,
after that, the time to infection-related
cancer was 0.7 (0.3-3.4) years and to
infection-unrelated cancer was 2.3 (0.6-
4.9) years; the maximum follow-up was 5
years. After 5 years, in our cohort, close to
40% of NADCs were diagnosed in HIV-
monoinfected patients, but only just over
10% in HCV-coinfected patients. With
a longer follow-up in the START trial,
an increase of cancer events is expected,
mainly infection unrelated; it could help
to explore better the differences between
both strategies, as the authors acknowl-
edge properly in the limitations.

Our data suggest a role of HCV coin-
fection in cancer development, beyond
hepatocellular carcinoma, as data in HIV-
uninfected patients have suggested [3]. In
START, the independent predictors of
infection-unrelated cancer were older age
and baseline CD8 count. Less than 5% of
patients in START were HCV coinfected,
but the prevalence was >3 times higher in
patients with infection-unrelated cancer
than those without cancer. Based on our
data, with a longer follow-up and a prev-
alence of HCV coinfection close to real
life, it is expected that HCV coinfection
could be a predictor of infection-unre-
lated cancer.

The data published by Borges et al are
novel and important; despite the limita-
tions exposed, when these data are ana-
lyzed in real-life cohorts, it is likely that the
gap between early and deferred ART can
be even higher. More studies to understand
some aspects, such as the role of CD8, are
needed.
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Reply to Meijide et al

To THE EDITOR—We thank Meijide and
colleagues [1] for their interest in our ar-
ticle [2]. They rightly point out that the
short follow-up in the Strategic Timing of
Antiretroviral Treatment (START) study
[3] and an inherent low cancer risk at study
entry hampered our ability to identify fac-
tors independently associated with infec-
tion-unrelated malignancies. Efforts are
under way to extend follow-up beyond 2017
among START participants. This will allow
us to determine with more accuracy the pre-
dictors for infection-unrelated cancer and
better understand the effects of immediate
vs deferred combination antiretroviral ther-
apy initiation on cancer risk. In the mean-
time, data from large prospective cohort
studies with long follow-up remain an in-
valuable source to determine risk factors for
cancer among Human Immunodeficiency
Virus (HIV)-infected persons.

Meijide and colleagues report the
findings from an investigation involving
HIV-infected persons carried out at their
hospital in Spain [1]. They retrospec-
tively classified malignancies into AIDS-
defining and non-AIDS-defining cancer.
An association was found between hep-
atitis C virus (HCV) coinfection and risk
for non-AIDS-defining cancer in analyses
adjusted for age, sex,and HIV transmission
route. On the basis of this, they hypothe-
size that HCV coinfection may facilitate
the development of malignancies other
than hepatocellular carcinoma (HCC).

A direct comparison between Meijide
et al’s results and our report is difficult
owing to differences in recruitment period,
study design, and categorization of malig-
nancies. As mentioned in our report [2],
we opted for classifying incident malig-
nancies in START into infection-related
and infection-unrelated cancer. Although
not perfect, this classification takes into
account emerging data from epidemiologi-
cal surveillance [4] and establishes a frame-
work to study the interactions between
HIV, coinfection by pro-oncogenic viruses,
and cancer development.

Hepatocellular carcinoma is a non-
AIDS-defining cancer that may be
classified as an infection-related or infec-
tion-unrelated malignancy depending on
whether the patient is coinfected or not
with HCV or hepatitis B virus (HBV). In
START, the only HCC event was classified
as an infection-unrelated cancer because
it occurred in a participant without HCV
or HBV coinfection. We wonder whether
the increased risk of non-AIDS-defining
cancer among HCV-coinfected partici-
pants in Meijide et al’s report was driven
by an association with HCC. Shepherd
and colleagues have recently published
a report informative to this debate [5].
They investigated factors associated with
infection-related and infection-unrelated
cancers in EuroSIDA, a large HIV cohort
with participants from across Europe,
Israel, and Argentina. In analyses adjusted
for demographics, HIV-specific variables,
comorbidities, and smoking, there was
no association between HCV coinfection
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