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Lista de abreviaturas

ABC: Abacavir.

ADN: Acido desoxirribonucleico

ARN: Acido ribonucleico

ARNm: ARN mensajero

Atripla: Comprimido a dosis fija de EFV/FTC/TDF
ATV: Atazanavir

AZT: Zidovudina

CoRIS: Cohorte de la Red Espafiola de Investigacion en sida
CV: Carga viral

d4T: Estavudina

DMO: Densidad mineral 6sea

DTG: Dolutegravir

DXA: Absorciometria dual

EFV: Efavirenz

EMA: Agencia Europea de Medicamentos

ETR: Etravirina

EVG: Elvitegravir

FDA: Food and Drug Administration

FMR: indice de masa grasa

FV: Fracaso virolégico

HDL: Lipoproteinas de alta densidad

ICONA: Cohorte Italiana de pacientes Naive al TAR
IMC: indice de masa corporal

INI: Inhibidor de la integrasa

IP/r: Inhibidores de la proteasa potenciados con ritonavir
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ITIAN: Inhibidor de transcriptasa inversa andlogo de nucledsido/nucleétido
ITINAN: Inhibidor de transcriptasa inversa no analogo de nucleésido
ITT: Analisis por intencién de tratar

KVX: Abacavir/lamivudina

LDL: Lipoproteinas de baja densidad

LPV/r: Lopinavir/ritonavir

MRV: Maraviroc

NVP: Nevirapina

OMS: Organizacion mundial de la salud

ONUSIDA: Programa Conjunto de las Naciones Unidas sobre el VIH/Sida
RAL: Raltegravir

RPV: Rilpivirina

SAT: Tejido adiposo subcutaneo

SIDA: Sindrome de la inmunodeficiencia adquirida

SINIVIH: Sistema de informacidn sobre nuevos diagndsticos de VIH
SNC: Sistema nervioso central

STR: Single Tablet Regimen

TAF: Tenofovir alafenamida

TAR: Tratamiento antirretroviral

TARGA: Tratamiento antirretroviral de alta eficacia

TC: Tomografia computarizada

TDF: Tenofovir disoproxil fumarato

TDF/FTC: Tenofovir/emtricitabina

VAT: Tejido adiposo visceral
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VIH: Virus de la Inmunodeficiencia Adquirida
ZOL: Acido zoledrénico

3TC: Lamivudina
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PREFACIO

La presente tesis, presentada para obtener el grado de Doctor por la Universidad de
Barcelona es el resultado de ocho estudios llevados a cabo en el Servicio de Infecciones

del Hospital Clinico de Barcelona, algunos de ellos en colaboracién con otros hospitales.

Los ocho estudios se realizaron durante el contrato por parte de Fundacio Clinic per a la

Recerca Biomedica

A continuacidn, se mencionan los articulos incluidos en dicha tesis, entre los que hay un

pdster publicado en una revista médica:

Articulo 1: “Improvement of lipoatrophy by switching from efavirenz to
lopinavir/ritonavir”. ). Rojas, M. Lonca, A. Imaz, V. Estrada, V. Asensi, C. Miralles, et al.

HIV Medicine 2016; 17: 340-9. FI: 2,932. Q:

Articulo 2: “Effectiveness and safety of an abacavir/lamivudinelrilpivirine regimen for
the treatment of HIV-1 infection in naive patients”. A. Curran, J. Rojas, A. Cabello, J.

Troya, A. Imaz, P. Domingo, et al. J Antimicrob Chemother 2016; 71: 3510-4. Fl: 5,217.

Péster: “Effectiveness and tolerability of abacavir-lamivudine-nevirapine
(ABC/3TC/NVP) in a multicentre cohort of HIV-infected, ARV-naive patients”. D.

Podzamczer, J. Rojas, |. Neves, E. Ferrer, J. Llibre, J.M. Leal, et al. Abstracts of the HIV
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Drug Therapy Glasgow Congress 2014 Podzamczer D et al. Journal of the International
AIDS Society 2014, 17(Suppl 3): 19773. FI: 5,131.
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Rojas, N. Pocock, S.J. Kerr, et al. AIDS 2018; 32: 1967-75. Fl: 4,914.

Articulo 4: “Dolutegravir monotherapy in HIV-infected patients with sustained viral
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Antimicrob Chemother 2016; 71: 1975-81. FI: FI: 5,217.

Articulo 5: “Dolutegravir-based maintenance monotherapy versus dual therapy with
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Blanco, J. Rojas, R. Paredes, E. Negredo, J. Mallolas, M. Casadella, et al. J Antimicrob

Chemother 2018; 73: 1965—71. FI: FI: 5,217.
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Chemother 2017; 72 (6): 1752-9. Fl: FI: 5,217.
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clinical toxicity” J. Rojas, J.L. Blanco, S. Sanchez-Palomino, M.A. Marcos, A.C. Guardo, A.

Gonzalez-Cordon, et al. AIDS 2018; 32: 1633-41. FI: 4,914.
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Nuevas estrategias de TAR Introduccion

1. INTRODUCCION
1.1- Epidemiologia

La infeccién por el virus de la inmunodeficiencia humana (VIH) continta siendo
un problema importante de salud publica mundial. En 2017 aproximadamente 36,9
millones de eran portadoras del VIH (incluidos 1,8 millones de nifios), con una
prevalencia global del virus del 0,8% entre los adultos.

Desde el inicio de la epidemia, se estima que 77,3 millones de personas se han
infectado de VIH y que 35,4 millones de personas han muerto de enfermedades
relacionadas con el sindrome de la inmunodeficiencia adquirida (SIDA). En 2017,
940.000 personas murieron de enfermedades relacionadas con el SIDA. Este niUmero se

ha reducido en mas del 51% (1,9 millones) desde el pico en 2004 (figura 1).

Figura 1. Numero de personas portadoras de VIH en 2017

| Number of people living with HIV in 2017 |

East and Western Asia and W.and C. Latin East Europe Caribbean Middle East
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Africa Africa N. America Asia Africa
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Nuevas estrategias de TAR Introduccion

El numero anual de nuevas infecciones entre adultos se ha mantenido estable en
los ultimos afios. En 2017, hubo aproximadamente 1,8 millones de nuevas infecciones
por VIH (la misma cifra que en 2016). El nimero de contagios a nivel mundial ha
disminuido sélo un 18% en los ultimos siete afios (de 2,2 millones en 2010 a 1,8 millones
en 2017). Aunque se trata de casi la mitad del nimero de nuevas infecciones en
comparacion con el maximo alcanzado en 1996 (3,4 millones), la disminucién no es lo
suficientemente rapida como para alcanzar el objetivo de menos de 500.000 en 2020.

A pesar de los progresos a nivel de prevencién y tratamiento del Programa
Conjunto de las Naciones Unidas sobre el VIH/Sida (ONUSIDA) (90-90-90), estamos aun
lejos de las metas y las tasas de progresidon han descendido en los ultimos afios de

manera que no se alcanzaran los objetivos antes de 2020.

1.2- Cambio en la expectativa de vida de los pacientes con infeccion VIH a lo largo
de la historia de la enfermedad
En la actualidad el VIH es un problema persistente y creciente con un nimero cada
vez mayor de personas que conviven con el VIH. Son factores contribuyentes a este

fenédmeno tanto los nuevos infectados, como la mayor supervivencia que se ha

alcanzado gracias a medidas multidisciplinares destinadas a la lucha contra la
erradicacion de la infeccidn.

Entre estas medidas destaca el desarrollo de farmacos antirretrovirales de uso

mas generalizado (para todos y desde el diagndstico). Los nuevos antirretrovirales cada
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Nuevas estrategias de TAR Introduccion

vez son mas eficaces, de mejor perfil farmacocinético y farmacodinamico, siendo posible
la reduccién en la frecuencia de las tomas. Ademads, aportan una mejor barrera genética,
mayor robustez y menos interacciones. También es muy importante su uso en
prevencion.

Por tanto, podemos afirmar que el tratamiento antirretroviral (TAR) ha
evolucionado de tal manera que permite el control eficaz de la infeccidon. Ademas, segun
se ha podido confirmar recientemente en un estudio observacional llevado a cabo en 75
hospitales de 14 paises europeos con la participacidon de 1166 parejas sero-discordantes
(estudio PARTNER) se puede prevenir su trasmisidn a otras personas que puedan tener
contactos con ellos.

Ademas, es evidente que existe un cambio radical en la forma como el paciente
ha convivido con la enfermedad en las Ultimas décadas.

En sus inicios la epidemia de la infeccidon por el VIH afecté a la poblacién mas
joven con efectos devastadores que en la mayoria de los casos tenia como comun
denominador un desenlace caracterizado por infecciones, tumores, sindrome
constitucional y la muerte. Tras la aparicion del tratamiento antirretroviral de alta
eficacia (TARGA) en la década de los noventa cambid la historia natural de la infecciéon
por el VIH de manera que la tasa de mortalidad en hombres debida a VIH/SIDA a
principios de los 90 pasd de casi 25 x 100.000 personas hasta 3.5 x 100.000 personas/afio
en 2010 [1]; (figura 2). Este descenso fue debido tanto a causas relacionadas con el SIDA

como sin relacion con el mismo (figura 3).
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Figura 2. Tasas de mortalidad por VIH/SIDA en Espaiia (1981-2010)
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Figura 3. Tasa de incidencia de muerte (D:A:D study) [2]
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Esto conlleva una reduccién absoluta en la tasa de muerte de forma remarcable
[3] con mortalidad en algunos subgrupos cercana a la poblacién no infectada por el VIH
[4]. Por lo tanto, nos encontramos con nimero elevado de personas que viven con el
VIH de forma crénica y mantienen niveles aceptables de calidad de vida siendo la

esperanza de vida cercana a la de la poblacién general (figura 4).
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Figura 4. La esperanza de vida en pacientes con VIH versus poblacién general [5].
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En cuanto a edad de los infectados, segun estimaciones aproximadamente 3,6
millones de todas las personas con infeccidn por VIH tiene mas de 50 afos y esa
tendencia aumenta progresivamente [6]. En EEUU en 2012 aproximadamente el 40%
tenian mas de 50 afios y especificamente en San Francisco en 2010 la poblaciéon que
superaba los 50 afios estaba por encima del 50% [7]. Ademas, en algunos sitios hasta
un 18% de los nuevos infectados tiene mas de 50 afios [8]. Si a esto afiadimos que incluso
en la Ultima era de la terapia antirretroviral, la supervivencia durante los primeros 3 afios
de tratamiento contindia mejorando [9], tenemos como resultado un claro aumento de
la esperanza de vida (figura 5) de los infectados, que viene asociado sin embargo a
complicaciones tales como un envejecimiento acelerado, mayor prevalencia de
comorbilidades, asi como sindromes geriatricos y de fragilidad que se presentan antes

gue la poblacién no infectada por el VIH.

|
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Figura 5. Aumento esperanza de vida en VIH
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1.2.1- Cambio de paradigma: Envejecimiento de la poblacién VIH, mas alla del control
virolégico
Segun diferentes fuentes de informacién nacional e internacional tanto de base

poblacional (Registro Nacional de casos de SIDA, y SINIVIH) como no poblacional (EH,

CoRIS, PISCIS, VACH) las personas que viven con VIH tienen una mayor esperanza de vida
como ya comentamos anteriormente. Por tanto, hemos pasado de tener una

enfermedad que afectaba principalmente a poblacién joven y podia acompanarse de

diversas infecciones oportunistas con altas tasas de mortalidad, a una enfermedad de

poblacién mayor (envejecida) acompafiada de comorbilidades y polifarmacia.

Segun SINIVIH, EH y CoRIS, en Espafia la proporcion de personas que viven con el
VIH mayores de 50 afios era del 8% en el afio 2000, del 14% en el 2008 y era del 36% en

el afio 2014 (figura 6) [10].
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Figura 6. Evolucion epidemioldgica por edad de las personas en Espafia con VIH/SIDA

Figura 1
Evolucion epidemiolégica por edad de las personas que viven con VIH / SIDA en Espaia
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a) Encuesta Hospitalaria. Proporcién de pacientes de 50 aifios o mas de todas las personas que viven con el VIH que asisten a hos-
pitales publicos generales para recibir atencion relacionada con el VIH el dia de la encuesta. Medimos el envejecimiento de la
poblacién.

b) SINVIH. Nuevos diagnésticos. Proporcién de personas recién diagnosticadas de 50 afios o mas en Espafia.

c) CoRIS. Proporcién de pacientes de 50 afios o mas a la inclusién en la cohorte de la Red Espafiola de Investigacién sobre el VIH /

SIDA.

A pesar de este claro aumento de la supervivencia, la esperanza de vida sigue
siendo menor con respecto a la poblacién general debido a la mayor incidencia de
comorbilidades que se presentan ademas a una edad mas temprana [11].

La principal causa de comorbilidades es un envejecimiento prematuro del cual

se desconoce su base fisiopatoldgica exacta pero que probablemente tiene una etiologia
multifactorial. En ella intervienen factores propios de la enfermedad como el
envejecimiento del sistema inmunolégico (“inmunosenescencia”), la situacién pro-
inflamatoria crénica que precede la aparicion de diferentes comorbilidades
(“inflamaging”), la toxicidad del tratamiento antirretroviral crénico, que ademas es

mayor en los mas veteranos, el efecto legado (“legacy”) de la infeccion no controlada,

|
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la inmunodeficiencia, asi como la mayor prevalencia en esta poblacion de factores de
riesgo clasicos como el abuso de sustancias tdxicas [12].
1.2.2- Comorbilidades asociadas al envejecimiento

1.2.2.1- Enfermedad cardiovascular. El 45% de pacientes tienen riesgo
moderado/elevado de enfermedad coronaria y el 87% presentan también riesgo
medio/alto de progresion a enfermedad renal crénica lo cual se explica en gran parte
por la mayor prevalencia de factores de riesgo [13].

1.2.2.2- Enfermedad renal. M3s del 40% de los pacientes tiene una funcidn renal
alterada y un 73% presenta un riesgo moderado o elevado de progresion a enfermedad
renal cronica [13].

1.2.2.3- Enfermedad oJsea. Aunque en la poblaciéon general existe una
disminucion media del 1% en la densidad mineral 6sea (DMO) por cada afio después de
los 40 afios, existe una mayor prevalencia de osteopenia/osteoporosis en la poblacion
VIH de la misma edad a la que contribuyen diversos factores como el tratamiento
antirretroviral en particular el tenofovir disoproxil fumarato (TDF), la hipovitaminosis D,
etcétera, que conllevan un mayor riesgo de fracturas que se percibe de forma
significativa después de los 60 afnos.

1.2.2.4- Psiquidtrica. Como mas prevalentes estan la ansiedad, depresion,
mania, psicosis, delirium, alteraciones del suefio y el suicidio.

1.2.2.5- Neoplasias. Cada vez son mas frecuentes los tumores no definitorios de
SIDA (pulmdn, ano, linfoma de Hodgkin, higado) debido a la alta prevalencia de factores

de riesgo como la infeccidn por virus oncogénicos o el tabaquismo, si bien los tumores
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definitorios siguen teniendo una incidencia importante [14]. Aunque la tasa de
mortalidad en la era post TARGA ha descendido en términos generales, la tasa de

muerte por cancer no definitorio de SIDA aumenta [15,16].

1.3- Ventajas y limitaciones del tratamiento antirretroviral actual

La eficacia del tratamiento antirretroviral se ha perfeccionado de tal manera que en
la mayoria de pacientes infectados por VIH es posible conseguir un control sostenido de
la replicacién viral. En nuestro medio, mas del 85% de los pacientes que reciben
tratamiento antirretroviral mantienen una carga viral (CV) indetectable en plasma [17].
Ademas, cuanto mas prolongada es la supresién virolégica, menor es el riesgo de fracaso
viroldgico (FV) [18].

Las recomendaciones del tratamiento de la infeccion por VIH se han basado
generalmente en estudios realizados en pacientes naive al tratamiento antirretroviral.

De esta forma, la triple terapia, que incluye dos inhibidores de la transcriptasa inversa

analogos de los nucledsidos y un tercer farmaco de otra familia es el tratamiento inicial
estandar [19,20]. Pero el seguimiento de los estudios de pacientes naive suele ser de
unos pocos anos, y una amplia proporcidon cada vez mas numerosa de pacientes en las
cohortes actuales han recibido tratamiento antirretroviral efectivo durante muchos
anos. A pesar de que el tratamiento antirretroviral es mejor tolerado y mas simple que
hace unos afios, un 70% de discontinuaciones en la actualidad se debe a motivos de
intolerancia/toxicidad o simplificacién segin un estudio reciente de la cohorte italiana

de pacientes naive al TAR (ICONA) [21]. A medida que los pacientes envejecen, pueden
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presentar comorbilidades que les hardn necesitar tratamientos crénicos con farmacos
que pueden tener interacciones significativas con algunos antirretrovirales (como
inhibidores de la proteasa potenciados con ritonavir (IP/r) o inhibidores de la
transcriptasa inversa no andlogos de los nucledsidos (ITINAN)). Ademds, a pesar de la
mejor tolerabilidad de los fdrmacos antirretrovirales actuales, algunos pacientes
experimentan toxicidades directas con ellos o pueden ejercer efectos potencialmente
negativos en la evolucién de algunas comorbilidades (por ejemplo, efectos digestivos o
metabdlicos con IP/r, toxicidad o comorbilidades renales u éseas con tenofovir (TDF),
enfermedad cardiovascular con abacavir (ABC), entre otros) y este riesgo aumenta con
la edad.

En la actualidad, una proporcién de pacientes (aproximadamente un 20%) en la
cohorte del Hospital Clinic de Barcelona lleva tratamiento eficaz con menos de tres
farmacos y los motivos son generalmente intolerancia/toxicidad y/o simplificacién. Se
han realizado numerosos estudios de modificacion del tratamiento antirretroviral por
intolerancia/toxicidad o por simplificacién, particularmente en Europa y mas
concretamente en Espafia. En consonancia con la informacidon proporcionada por los
estudios previos, las guias de tratamiento antirretroviral contemplan la posibilidad y
orientan en la modificacion del TAR por motivos de intolerancia/toxicidad o

simplificacion [19,20].
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1.4- Evidencias de simplificacion del tratamiento antirretroviral mediante la
reduccion del numero de farmacos

Hasta ahora, las pautas antirretrovirales que contenian menos de 3 farmacos debian
incluir un IP/r. Aunque la estrategia de monoterapia con IP/r tiene mas riesgo de fracaso
virolégico que el tratamiento triple, la proporcién de pacientes que consigue supresion
viroldgica sostenida con monoterapia de IP/r en estrategias de simplificacion es muy alta
y el riesgo de resistencias en caso de fracaso viroldgico es muy escaso [22].

Mads recientemente, dos ensayos clinicos espafioles han demostrado que la bi-
terapia con lopinavir (LPV) o atazanavir (ATV) potenciados con ritonavir mas lamivudina
(3TC) es no inferior a las pautas triples estandares que incluyen estos IP/r [23,24]. Otros
estudios de biterapias con IP/r y bien un inhibidor de integrasa (INI), un ITINAN, o el
inhibidor de la entrada maraviroc (MRV) han mostrado una eficacia y/o una tolerabilidad
claramente inferior respecto a la biterapia de IP/r mas 3TC [25]. Las estrategias previas
permiten evitar la toxicidad asociada a los ITIAN, pero no evitan el riesgo de toxicidad o
interacciones inherente a los IP/r. Aunque con menor calidad de evidencia que la
biterapia de IP/r mas 3TC, estudios recientes no controlados sugieren que
combinaciones dobles que incluyen un ITINAN como etravirina (ETR) o nevirapina (NVP)
mas raltegravir (RAL) en pacientes con CV plasmatica indetectable pueden mantener la
eficacia viroldgica a la vez que mejorar la tolerabilidad [26-29]. Sin embargo, ETR y NVP
pueden tener riesgo de toxicidad o interacciones. Hay estudios planeados o en

desarrollo con dolutegravir (DTG) (ClinicalTrials.gov NCT02422797 y NCT02478632) o el
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inhibidor de la integrasa (INI) GSK744 mas rilpivirina (RPV) aunque no estan aun

finalizados.

1.5- Necesidad de nuevas estrategias manteniendo la eficacia

Tras lo expuesto en los parrafos anteriores es decir el cambio de la infeccién por
VIH a una enfermedad crdénica, que ha traido consigo mayor expectativa de vida y por
tanto el envejecimiento asociado con las comorbilidades propias del paso de los afios,
todo ello gracias al adelanto en el TAR, entendemos sin embargo, que ante este nuevo
paradigma la exigencia sobre el TAR debe ser mayor sabiendo sus limitaciones y por ello
es necesaria la busqueda de nuevas estrategias de TAR sin perder claro estad la eficacia.
1.5.1- Nuevas estrategias que disminuyan o mejoren la toxicidad:

1.5.1.1- En lo relacionado con la lipodistrofia

La lipodistrofia asociada al VIH se caracteriza clinicamente por cambios en la
grasa corporal, incluida la pérdida de grasa subcutidnea (lipoatrofia) con o sin
acumulacién de grasa troncal (lipohipertrofia). La disfuncién mitocondrial y la
inflamacién en el tejido adiposo subcutaneo son factores clave en la patogenia de la
lipoatrofia asociada al VIH [30].

Los ITIAN con timidina, estavudina (d4T) y, en menor medida, la zidovudina (AZT)

son los principales contribuyentes bien conocidos de la lipoatrofia [30].
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El potencial diferencial de la implicacién de otros farmacos antirretrovirales en
los cambios de grasa corporal no fue evidente hasta hace poco. En 2007, dos ensayos
clinicos aleatorizados independientes sugirieron por primera vez que la terapia que
contiene efavirenz (EFV) puede conducir a una mayor pérdida de grasa en las
extremidades en comparacién con la terapia que contiene LPV/r en adultos infectados
por el VIH- naive [31,32]. Estos estudios cuestionaron la opinién sostenida de que los
inhibidores de la proteasa pueden contribuir al desarrollo de la lipodistrofia. Sin
embargo, la presencia de los ITIAN con timidina en esos estudios hizo dificil determinar
en qué medida LPV/r y EFV realmente diferian en sus efectos sobre la grasa corporal.

El cambio de los ITIAN con timidina es la Unica estrategia recomendada para
restaurar la grasa subcutdnea en pacientes con lipoatrofia asociada al VIH, pero la
mejoria es lenta y limitada [33]. Se desconoce si los cambios en los medicamentos
antirretrovirales distintos de los ITIAN con timidina tendran un impacto adicional en la
grasa corporal en pacientes infectados por el VIH con lipoatrofia que ya han suspendido

los ITIAN con timidina.

1.5.2- Nuevas estrategias que tengan un mejor impacto que los tratamientos previos
sobre las comorbilidades
1.5.2.1- Tenofovir Disoproxil Fumarato (TDF): Toxicidad renal/ésea y su efecto
negativo sobre la comorbilidad renal/6sea
Como lo hemos mencionado anteriormente dentro de las comorbilidades
presentes en el paciente con infeccidon por el VIH destacan por su frecuencia y sus

implicaciones a corto y largo plazo la toxicidad renal y dsea.
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La toxicidad por TDF es bien conocida y estd documentado en diferentes estudios
su efecto sobre las células del tubulo contorneado proximal con la consiguiente pérdida
de fosfato y otros elementos que en casos severos se traduce en sindrome de Fanconi;
asi mismo provocaria un incremento en el metabolismo 6seo con aumento en los
marcadores de recambio éseo de forma mas pronunciada en los dos primeros afios de

exposicion (figura 7).

Figura 7. Efecto del tenofovir
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1.5.1.2- Abacavir/lamivudina (ABC/3TC) como tratamiento alternativo

Una alternativa es ABC/3TC pero hay poca informacion con algunas pautas en
combinacidn; entre estas son particularmente interesantes las pautas con ITINAN
distintos a EFV por su simplicidad, tolerabilidad, y escasas interacciones.
Abacavir/lamivudina  (ABC/3TC) ofrece algunas ventajas comparado con
tenofovir/emtricitabina (TDF/FTC), evitando principalmente la potencial toxicidad renal
y 6sea [34,35]. Este también tiene una combinacion de dosis fija, que permite regimenes
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diarios con poca carga de comprimidos y un costo reducido en comparacion con
TDF/FTC.

RPV es un ITINAN de segunda generacién aprobado para el tratamiento de
pacientes infectados por VIH con VIH-ARN < 100000 copias / ml en combinacién con
otros antirretrovirales [36].

La eficacia y seguridad de la RPV en pacientes sin tratamiento previo se ha
demostrado en ensayos clinicos aleatorios, combinados con dos ITIAN [37-39]. La
mayoria de estos pacientes estaban recibiendo TDF/FTC como tratamiento de base [37].
Solo 35 pacientes (10%) en el estudio THRIVE recibieron ABC/3TC [38].

Sin embargo, ABC/3TC + RPV no se considera una opcién preferida en pacientes
naive en las guias [39-42], probablemente debido a la escasez de datos en los ensayos

clinicos.

1.5.1.3- Bifosfonatos para osteopenia/osteoporosis en pacientes con VIH
+ en tratamiento con TDF.

Los adultos con infeccidon VIH tienen una prevalencia mas elevada de DMO baja
(40-83%) con respecto a los adultos no infectados [43] y los adultos con infeccion VIH en
TAR con respecto a los adultos infectados naive [44]. El inicio del TAR esta asociado con
pérdida de DMO [45]. La DMO disminuye un 3-5% en cadera y columna en el primer afio
de TAR con TDF y esta disminucién es significativamente mas alta (aproximadamente 2
veces) que con los regimenes de TAR que no incluyen TDF [46-48. En un subestudio del

ACTG A5202 en la semana 96, el andlisis ITT mostrd que el brazo de ABC/3TC tuvo una
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disminucion significativamente menor en el porcentaje de cambio medio en la DMO de
la cadera, en comparacién con el brazo de TDF/FTC (-2,6% frente a -4,0%; A, 1,4%; IC

95%, 2% —2,5%; P = ,024) (figura 8).

Figura 8. DMO en pacientes naive versus pacientes que recibieron ABC/3TC o TDF/FTC

(Subestudio ACTG A5202)
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En algunos estudios, la DMO continua con una disminucién aproximada del 1%
por afo, una tasa mas alta que en los controles sanos [49,50]. El TDF es el componente
mas popular de los ITIAN como tratamiento de base en los paises de bajos y medios
ingresos por lo cual son deseables medidas para minimizar sus efectos adversos sobre
el hueso.

Las fracturas por fragilidad son la consecuencia clinica de una baja DMO. Los
estudios de cohorte prospectivos informan de un aumento significativo de las fracturas

en los infectados por VIH en comparacion con los hombres no infectados por VIH [51-
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52]. El uso del TAR también se asocia con un aumento significativo de las fracturas [53],
mientras que el uso pasado y actual de TDF se asocié con un aumento significativo de

las fracturas en un gran estudio de cohorte europeo [54,55] (figura 9).

Figura 9. Efecto de la exposicion al TDF sobre el riesgo de cualquier fractura y de las

fracturas osteoporéticas.
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comorbilidades.

La prevalencia de fracturas aumenta con la edad en mayor medida en pacientes
con VIH [54-56], lo que tiene implicaciones para la poblacién con VIH que envejece con

éxito debido a un TAR eficaz.

Existen varias intervenciones comprobadas para la baja DMO en adultos con VIH:

ya sea un tratamiento antirresortivo con un bifosfonato o el cambio de TDF a otro
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farmaco antirretroviral activo. Los ensayos de terapia con bifosfonatos en adultos con
VIH han reportado aumentos en la DMO con alendronato oral 70 mg por semana o 5 mg

de acido zoledrdnico por via intravenosa una vez al aiio [57-60] (figura 10).

Figura 10. Aumento de DMO en columna lumbar (3,7 + 4,1% (media * DS)) en
comparacion con los pacientes que recibieron placebo (0,7 + 3,1%, p=0,04) a los 12

meses de tratamiento con zoledronato.
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La DMO también aumenta después de cambiar TDF a ABC, RAL o tenofovir
alafenamida (TAF) en adultos suprimidos virolégicamente [61 - 64]. Las comparaciones
entre estudios sugieren que los efectos de la terapia con bifosfonatos pueden ser
mayores que el cambio de TDF a los 2 afios, pero no ha habido un estudio comparativo

para determinar qué estrategia es superior.
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1.5.3- Nuevas estrategias que disminuyan la carga de tratamiento antirretroviral
1.5.3.1- Disminucion de la carga de TAR mediante reduccion del numero de
farmacos

1.5.3.1.1- Dolutegravir como anclaje para simplicaciones

Dolutegravir (DTG) ha causado una revolucion en el campo del TAR por
sus muchas caracteristicas positivas y practica ausencia de caracteristicas
negativas. Los IPs se han usado en monoterapia, pero han resultado ser inferiores
a la terapia combinada; no asi, la biterapia con IP + 3TC. DTG, a similitud de los
IP, podria utilizarse con pauta de menos de tres farmacos. Hay muchos pacientes
con dificultades para recibir distintos antirretrovirales que se podrian beneficiar
de las pautas reducidas de DTG.

El Hospital Clinic de Barcelona es un centro de referencia que hasta finales
de 2014 atendia una media de 4500 personas infectadas por el VIH. De éstas, el

10% se trataron con monoterapia con IP y el 20% con terapias duales, incluido

un IP o un INI o ambos. Las razones de estos regimenes no estandar difirieron
entre los pacientes, pero se debieron mayoritariamente a opciones terapéuticas
limitadas debido a toxicidad, interacciones o problemas de resistencia.

La mayor preocupacion de la monoterapia con IP potenciada es un riesgo

de rebote viral mas alta que con el tratamiento triple estdndar, a pesar de la

aparente ausencia de emergencia de resistencias [65, 66]. Ademads, la

monoterapia con IP puede tener problemas de efectos digestivos, metabdlicos u
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otros efectos adversos relacionados con los IP y el riesgo de interacciones
clinicamente significativas debido a la potenciacion del IP [67, 68].

DTG tiene varias caracteristicas favorables que se asemejan a aquellas de
los IPs potenciados, incluyendo alta potencia, alto cociente inhibidor y alta
barrera a la resistencia que le hacen atractivo para la monoterapia; ademas, DTG
también tiene ausencia de interferencias con comorbilidades, un bajo riesgo de
interacciones, una vida media mas prolongada y es mas fécil de tomar y mejor
tolerado que los IPs [69].

El 3TC (farmaco antirretroviral mas utilizado hasta la fecha) todavia se
considera en las principales pautas, ya que no ha mostrado toxicidades
relacionadas importantes, tiene baja probabilidad de interacciones y han surgido
datos prometedores de terapias duales basadas en IPs [70-72].

La experiencia clinica de la terapia dual con DTG / 3TC en pacientes
experimentados también ha sido prometedora.

1.5.3.1.2- Dolutegravir: tolerancia en la practica clinica diaria

Aunque los INIs han tenido una mejor tolerabilidad que los IPs y los
ITINAN, en los ensayos clinicos se ha descrito el riesgo de efectos adversos sobre
el SNC con todos los INIs comercializados y mas especificamente con DTG aunque
los datos publicados son controvertidos. Los INI disponibles en la actualidad se
han convertido en los medicamentos de compafiia preferidos para los pacientes

sin tratamiento antirretroviral en diferentes guias a nivel mundial [73-75],
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debido a que se han comparado favorablemente con EFV [76-78] y con IPs
potenciados [79-81], en ensayos clinicos aleatorizados.

La discontinuacion de RAL, EVG o DTG debido a efectos adversos en
ensayos clinicos ha sido usualmente mas baja que el del comparador oscilando
entre el 1%y el 4% de los pacientes a las 48 0 96 semanas [76-81]. En los ensayos
clinicos no se identificé ninguna toxicidad especifica en los érganos asociada con
los INI. EI RAL fue el primer INI aprobado (FDA de EUA, octubre de 2007; EMA,
enero de 2008), pero su uso inicial se destiné de forma preferencial a la terapia
antirretroviral de rescate. EVG (como una combinacién de régimen de una sola
tableta (STR) con TDF, FTC y cobicistat) se aprobd posteriormente (FDA, agosto
de 2012; EMA, mayo de 2013) y DTG fue el primero que se aprobd mas
recientemente como un solo medicamento (FDA, agosto de 2013; EMA,
noviembre de 2013) y mds tarde como un STR en combinaciéon con ABC mas 3TC
(FDA, agosto de 2014; EMA, septiembre de 2014). En contraste con el uso de RAL,
EVG y DTG se dirigieron principalmente a pacientes sin tratamiento
antirretroviral y a pacientes tratados que requerian un cambio de antirretroviral
por razones distintas al fracaso virolégico.

Las publicaciones iniciales sobre la tolerabilidad de los INI se centraron en
la toxicidad muscular asociada con RAL, que generalmente consistio en
aumentos transitorios leves o asintomdticos en las enzimas musculares y se
informé de que se trataba de un evento grave en muy pocos pacientes [82-83].

Sin embargo, en 2017, un estudio observacional de una cohorte holandesa
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reportd una tasa inesperadamente alta de discontinuacion de DTG por toxicidad,
principalmente efectos neuropsiquiatricos [84]. Otro estudio informd de tasas
variables de discontinuacion debida a efectos adversos. [85-93].

Datos preliminares a la semana 24 del estudio STRIVING (ensayo clinico
aleatorizado abierto que evalué la eficacia y seguridad del cambio de IPs a DTG
en pacientes suprimidos virolégicamente) también mostré que varios pacientes
tuvieron que suspender DTG debido a los efectos neuropsiquidtricos en los
primeros dias de la terapia [94].

En contraste el cambio de EFV a DTG en pacientes suprimidos
virolégicamente con efectos neuroldgicos asociados al EFV fue asociado con una
mejoria significativa en la toxicidad del sistema nervioso central (SNC), con una
mejoria en la funcién cognitiva y en los sintomas depresivos, los mareos y la
calidad del suefio sin afectar la eficacia antirretroviral [95,96]. Curiosamente el
potencial efecto neuropsiquiatrico se reconoce en el resumen actual de las
caracteristicas del producto de la EMA de los tres inhibidores de la integrasa
disponibles [97-99].

Si existen diferencias en las tasas de discontinuacidn debido a toxicidad
entre los inhibidores de la integrasa actuales y si los efectos adversos
neuropsiquiatricos que llevan a la discontinuacién puede ser mas comun con

DTG que con otros INI actualmente no esta claro.

Jhon Rojas Pagina 40



Nuevas estrategias de TAR Introduccion

1.5.3.2- Disminucion de la carga de TAR mediante reduccion de la dosis de
farmacos

1.5.3.2.1- ATRIPLA como anclaje para simplificacion

Debido a la eficacia subdptima y el nimero limitado, los tratamientos
antirretrovirales fueron aprobados usualmente en la dosis maxima tolerada mas
gue en la dosis minima efectiva [100]. Hay una clara relacion entre los niveles
plasmaticos de algunos antirretrovirales tales como EFV [101] o TDF [102] y su
potencial desarrollo de toxicidad relacionada con los medicamentos (figuras 11

y 12).

Figura 11. La toxicidad en el SNC (sistema nervioso central) relacionada con EFV

esta relacionda con los niveles plasmaticos de EFV en plasma
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Figura 12. La toxicidad renal relacionada con Tenofovir esta relacionada con las

concentraciones en plasma y a nivel intracelular
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Reducir la dosis diaria de EFV de 600 a 400mgs en pacientes naive
[103,104] y usar TAF en lugar de TDF [105, 106] son estrategias que disminuyen
la exposicion a EFV y tenofovir, respectivamente que han mostrado no
inferioridad en eficacia y mejor perfil de seguridad.

La terapia antirretroviral ha evolucionado con un gran numero de familias
disponibles y medicamentos con esquemas de dosificacién conveniente y mejor
tolerabilidad en general. La construccion de combinaciones a dosis fija con vidas
medias prolongadas que permitan dosis una vez al dia establece el régimen

antirretroviral basico preferido en la ultima década.
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Atripla una combinacidn a dosis fija de EFV 600mgs/FTC 200mgs/TDF 300

mgs, fue la primera combinacion a dosis fija una vez al dia, aprobada hace mas

de 10 afios.
Los medicamentos contenidos en el comprimido de Atripla se encuentran
entre los que tienen vidas medias mas largas (figura 13), lo que permita una

supresion viral sostenida a pesar de una adherencia subdptima [107-110].

Figura 13. Vida media Atripla
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Aunque los regimenes triples basados en INI estdn actualmente
recomendados como primeras opciones en la mayoria de los paises
desarrollados, la combinacién de EFV con 3TC o FTC y TDF persiste como el
régimen de primera linea preferido de acuerdo con la organizacién mundial de
la salud (OMS) [111] y se espera que un numero sustancial de pacientes lo
utilicen en los paises de ingresos bajos y medios en los préximos afios [112,113].

Ensayos clinicos previos pequefios aleatorizados controlados han
mostrado que un ciclo corto de 5 dias de toma con 2 dias de descanso como
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tratamiento intermitente, con EFV/FTC/TDF [114] o una combinacion de terapia
triple que incluye EFV con 2 ITIAN [115, 116], resultaron no inferiores en eficacia
y con mejoria en el perfil de seguridad relativo al TAR continuo estdndar. Estos
estudios sin embargo no se desarrollaron con el comprimido de Atripla,
estuvieron basados en toma de 5 dias con 2 de descanso en lugar de 3 veces por
semana y no evaluaron los beneficios potenciales a nivel subclinico o en cambios

mas profundos como parametros inmunolégicos 6 viroldgicos.

1.6- Necesidad de nuevos métodos para evaluar la eficacia de nuevas estrategias de
simplificacion del TAR

La monitorizacién de la eficacia del tratamiento antirretroviral tanto en la asistencia
médica como en la investigacidn clinica se ha realizado clasicamente con la CV estandar
en plasma y las poblaciones linfocitarias CD4 y CD8 en sangre.

En la mayoria de los pacientes estables (que tienen una cv plasmatica indetectable
de forma sostenida y un recuento de células CD4 y CD8 relativamente estable), la CV
estandar en plasma y las poblaciones linfocitarias CD4 y CD8 no permiten una mayor
discriminacion con finalidad prondstica.

Nuevas herramientas virolégicas no estandares como la determinacién de la CV
plasmatica ultrasensible y la medicion del reservorio celular de VIH-1 en células CD4
pueden proporcionar una mejor discriminacion del prondstico de los pacientes con CV
plasmdtica estandar indetectable que simplifican el TAR de la forma que se plantea en

el presente proyecto.
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De la misma manera, técnicas inmunoldgicas mas refinadas como los cambios en las
células T naive efectoras y en biomarcadores de inflamacién (PCR de alta sensibilidad,
IL-6) y de activacién mononuclear (sCD14, sCD163) pueden proporcionar una
informacién util sobre potenciales diferencias en la eficacia de las pautas de
simplificacion estudiadas.

Nuestro grupo ha evaluado algunas de estas técnicas en un proyecto de
simplificacion del tratamiento antirretroviral completado recientemente que recibié
financiacion en una Convocatoria de Ayudas de Proyectos de Investigacidon en Salud
(“Seguridad virolégica e inmunoldgica de una estrategia de reduccion de dosis con la

pauta antirretroviral efavirenz/tenofovir/emtricitabina”, expediente PI12/01217).
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2. HIPOTESIS

2.1 Es posible diseiar nuevas estrategias de TAR que disminuyan o mejoren la
toxicidad
2.1.1 Enlo relacionado con la lipodistrofia

El cambio de los ITIAN con timidina es la Unica estrategia recomendada

para restaurar la grasa subcutanea en pacientes con lipoatrofia asociada al VIH,
pero la mejoria es lenta y limitada [33].

Otros cambios de tratamiento antirretroviral diferentes de los ITIAN con
timidina podrian mejorar aun mads la distribucion de la grasa corporal en
pacientes con infeccion VIH con lipoatrofia persistente a pesar de haber

suspendido los ITIAN con timidina.

2.2 Es posible disefiar nuevas estrategias de TAR que tengan un mejor impacto sobre
las comorbilidades
2.2.1 Enlo relativo al impacto del TDF
2.2.1.1 KVX puede ser una alternativa en pacientes VIH + sin tratamiento previo.
2.2.1.2 la terapia antirresortiva con acido zoledrénico (ZOL) aumentara la DMO
de forma mas efectiva a 2 afios que el cambio de TDF a otro farmaco
antirretroviral en pacientes VIH + con osteopenia/osteoporosis vy

tratamiento con TDF.

|
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2.3 Es posible diseiilar nuevas estrategias de TAR que disminuyan la carga del TAR

2.3.1 Disminucion mediante reduccién del nimero de farmacos

El tratamiento dual con dolutegravir/lamivudina o la monoterapia con dolutegravir
tendrian una eficacia similar a la del tratamiento antirretroviral triple en pacientes con supresién
viral persistente.

2.3.2 Disminucion mediante reduccion de la dosis de farmacos

La simplificacién del comprimido a dosis fija de EFV/FTC/TDF (Atripla) de la dosis estandar
1 vez al dia a 3 dias por semana seria factible, capaz de mantener la supresién viral y menos

toxica.
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3. Objetivos

3.1 Evaluar el impacto del cambio de efavirenz por lopinavir/ritonavir sobre la grasa
corporal en adultos infectados por VIH con lipoatrofia persistente a pesar de estar

libres de ITIAN timidinicos.

3.2 Evaluar la eficacia y seguridad de abacavir/lamivudina con los ITINAN rilpivirina o

nevirapina en pacientes infectados por VIH sin tratamiento previo.

3.3 Evaluar el impacto del uso de bifosfonatos (acido zolendrdnico) vs el cambio del
tratamiento con tenofovir a otros regimenes en la densidad mineral 6sea de adultos
infectados por el VIH suprimidos viroldgicamente, con DMO baja y que llevan TDF

en su TAR.

3.4 Describir la eficacia y la seguridad de la monoterapia con dolutegravir en pacientes
con opciones muy limitadas de TAR por efectos adversos, comorbilidades, riesgo de
interacciones, o resistencia archivada en la cohorte de pacientes adultos infectados

por VIH del Hospital Clinic de Barcelona

3.5 Evaluar la viabilidad de pautas de TAR basadas en dolutegravir con menos de tres
farmacos y mas especificamente comparar la eficacia y la seguridad de la
monoterapia con dolutegravir frente a la biterapia con dolutegravir mas lamivudina

en adultos infectados por VIH con supresidn viroldgica sostenida.
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3.6 Comparar la incidencia de discontinuaciéon en general y mas especificamente por
toxicidad, evaluar los factores de riesgo de discontinuacion y conocer el perfil de
toxicidad en la vida real de los tres inhibidores de integrasa disponibles en la cohorte

de adultos infectados por VIH en el Hospital Clinic de Barcelona.

3.7 Evaluar la viabilidad, seguridad vy eficacia de una pauta con
efavirenz/emtricitabina/tenofovir disoproxil fumarato tomada tres dias por semana

en adultos infectados por VIH con supresidn virolégica sostenida.

|
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4. Metodologia

Se describird la metodologia secuencialmente segin el mismo orden de los objetivos.

4.1 Estudio LIPOKAL (ClinicalTrials.gov NCT00978237)

Objetivo 3.1 Evaluar el impacto del cambio de efavirenz por lopinavir/ritonavir sobre la grasa corporal
en adultos infectados por VIH con lipoatrofia persistente a pesar de estar libres de ITIAN timidinicos

4.1.1 Tipo de estudio

Se trata de un estudio piloto, aleatorizado, abierto, multicéntrico, fase IV a 96 semanas.

4.1.2 Criterios de valoracion

- Criterio de valoracion primario: La diferencia entre las ramas en el cambio absoluto

de la masa de grasa en las extremidades, medido por absorciometria dual (DXA)

desde el inicio hasta la semana 96.

- Criterios de valoracion secundarios:

>

>

El cambio porcentual en la masa grasa de las extremidades

Los cambios en la masa grasa del tronco y la masa grasa corporal total
Los cambios en la evaluacion subjetiva de la lipoatrofia

Los cambios en el tejido adiposo visceral y subcutaneo (medido por
tomografia computarizada (TC) abdominal de un solo corte en la
escala L4)

Los cambios en el indice de masa corporal (IMC)

Jhon Rojas
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» Los cambios en el colesterol en ayunas (lipoproteinas de alta
densidad (HDL) y baja densidad (LDL)) y triglicéridos.

- Lasvariables de evaluacion adicionales incluyeron la discontinuacidn del tratamiento

debido a eventos adversos y el fracaso viroldgico definido por dos mediciones

consecutivas del ARN VIH-1 en plasma > 50 copias/mL.
- Se obtuvieron biopsias de tejido adiposo abdominal subcutdneo en un subgrupo de

pacientes al inicio y a la semana 96.

4.1.3 Participantes y disefio del estudio (figura 13)

Los sujetos con lipoatrofia moderada a severa de acuerdo con los criterios de HOPS
[117] o Fontdevila [118, 119] en uno o mas sitios del cuerpo fueron asignados
aleatoriamente a continuar su régimen antirretroviral basado en EFV 0 a cambiar a LPV/r
mientras mantenian la combinacién de ITIAN a dosis fija sin cambios.

Al inicio del estudio, a las 48 y 96 semanas, se evalud clinicamente la pérdida de
grasa corporal de cada participante segun criterios estandarizados. Se utilizaron criterios
derivados de HOPS [117] para las extremidades y los gluteos.

Figura 13. Participantes y disefio del estudio

Clasif grasa, IMC, DXA, TC 0S5 485 968
Adultos VIH + con TVD/KVX + EFV ﬁ [ 2ANRT! + EFV ]
> 6 meses y LIPOATROFIA modisev
ARN VIH-1 <37, sin NRTIs timidina > 2 afios;
sin FV o R a IP; no infecc oportunista <4 sem [ 2ANRTI +LPV ]
CD4, VIH RNA. lipidos ... 0S 45 165 325 485 645 B80S 96S

Jhon Rojas Pagina 58



Nuevas estrategias de TAR Metodologia

Brevemente, tanto el paciente como el médico calificaron de forma
independiente el grado de lipoatrofia en cada lugar: ausente (puntuacion de 0), leve
(perceptible en una inspeccién minuciosa, puntuacién de (1)), moderada (perceptible
facilmente por el paciente o el médico, puntuacion de (2)) o grave (perceptible
facilmente por un observador ocasional, puntuacion de (3)).

La clasificacion de Fontdevila se utilizé para la evaluacidn facial [118, 119]. El médico
calificé el grado de lipoatrofia en la cara como ausente (puntuacidn de 0), leve (malary
mejilla aplanadas, puntuaciéon de (1), moderada (hueco de mejilla sin evidencia de
estructuras éseas y musculares subyacentes, puntuacion de (2), o severa (hueco de
mejilla con evidencia de estructuras éseas y musculares subyacentes), puntuacion de
(3). La peor puntuacidon en cualquiera de los tres sitios del cuerpo evaluados
(extremidades, gluteos o cara) se utilizd para el célculo.

También al inicio, a las 48 y a las 96 semanas, se midid el peso y la estatura y se
realizaron DXA de todo el cuerpo y TC abdominal para evaluar la grasa corporal y los
tejidos adiposos viscerales (VAT) y subcutaneos (SAT), respectivamente. El IMC se
calculé dividiendo el peso (en kg) por la altura cuadrado (en metros). Las imagenes DXA
y TC se realizaron localmente siguiendo protocolos de exploracion previamente
estandarizados, para cada paciente en la misma de rayos x y con parametros idénticos
cada vez. Al final del estudio, todas las exploraciones fueron leidas de forma centralizada
por un radiélogo que desconocia la terapia asignada a cada paciente. No se dieron

recomendaciones fisicas o dietéticas.
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Para las exploraciones DXA, los pacientes fueron colocados directamente sobre la
mesa, con todas las partes del cuerpo en el campo de exploracidn, los brazos separados
del tronco y las piernas giradas 25° hacia adentro. Se obtuvieron directamente las
mediciones absolutas y porcentuales de la grasa de brazos, piernas y tronco. La grasa de
las extremidades se calculé sumando la grasa de brazos y piernas, y el indice de masa
grasa (FMR) se calculé como la relacién entre el porcentaje de grasa del tronco vy el
porcentaje de grasa de las extremidades [120]. Para las TC, los pacientes estaban en
decubito supino con los brazos levantados por encima de la cabeza. Todo el tejido
blando fue incluido en el campo de visién de la TC. Con un explorador vertebral de
mediana longitud como guia, se obtuvo un solo corte axial del abdomen de 5 mm de
grosor. Las dreas de VAT y SAT se trazaron manualmente.

En un subgrupo de pacientes de un centro participante (Hospital Clinic, Barcelona),
se recogieron muestras de tejido adiposo abdominal subcutaneo al inicio y a la semana
96 y se conservaron utilizando 1 mL de RNAlater (Ambion, Huntingdon, Reino Unido) a
80°C hasta que se realizé la extraccion de ARN. Para la extraccidon total del ARN, cada
muestra se pulverizé en un mortero solo y un mortero usando nitréogeno liquido, y
posteriormente se homogeneizé en 1 ml de reactivo TRIZOL (Invitrogen/ Life
Techonologies, Carlsbad, CA, USA) y se precipitd utilizando cloroformo. La concentracion
de ARN se calculé utilizando la tecnologia NanoDrop ND-1000 (Thermo Scientific,
Waltham, MA, USA).

La integridad del ARN se evalué utilizando ARN 6000 Nano LabChips en un

bioanalizador Agilent 2100 (Agilent Technologies, Santa Clara, CA, USA). Todos los chips
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fueron preparados segln las instrucciones del fabricante en la plataforma
transcriptomica del Parque Cientifico de Barcelona (Barcelona, Espaia). La degradacién
se evalud revisando los electroferogramas y el nimero de integridad del ARN de cada
muestra. Sélo se seleccionaron muestras con picos conservados de 18 y 28S y valores de
RIN > 7 para los analisis de expresién génica. En el estudio se evaluaron los ARN
mensajeros (ARNm) de los genes implicados en la adipogénesis, el metabolismo de la
glucosa y los lipidos, el metabolismo mitocondrial y la inflamacién. Nosotros y otros
trabajadores hemos evaluado previamente estos ARNm, in vitro e in vivo, en estudios
de grasa corporal asociados con TAR [121-123].

El ARN total (200 ng) se transcribié en forma inversa en 200 ulL de acuerdo con las
recomendaciones del fabricante utilizando reactivos de transcripcién inversa TagMan
(Applied Biosystems, Foster City, CA, EUA). Se realizaron ensayos de expresidén génica
utilizando cebadores y sondas TagMan (Applied Biosystems) para genes de control
enddégeno (18S, Hs99999901 sl1) y genes diana (CEBP/A, Hs00269972 si1; PPARc,
Hs00234592_m1; ADI POQ, Hs4331182; LEP, Hs00174877_m1; GLUT4, Hs0016
8966_m1; LPL, Hs00173425_m1; COXIl, Mm032948 38 gl1; COXVI, Hs00266371_m1;
TNFa, Hs00174128 m1 y MCP-1, Mm00656886 g1). Cuantificaciones relativas (RQ) se
realizaron mediante PCR cuantitativa en el sistema de PCR rapida en tiempo real Applied
Biosystems 7900HT. Volumenes de reaccién contenidos: 5 ulL de agua, 1 uL de mezcla
de cebador/sonda TagMan (209) para el gen de control diana o enddgeno, 10 ul de
mezcla maestra de expresion génica (29) y 4 uL de ADNc en una concentracién de 4 ng.

Las condiciones del termociclador fueron las siguientes: 95°C arranque en caliente
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durante 10 min, seguido de 40 ciclos de 95°C durante 15 s y 60°C durante 1 min. Cada
muestra se realizd por triplicado y los controles que carecian de ARN o ADNc se
incluyeron en cada conjunto de experimentos. Los analisis de las biopsias de grasa

fueron realizados por un bidlogo que desconocia la terapia asignada a cada paciente.

4.1.4 Analisis estadistico

Los analisis se realizaron por intencidn de tratar (intention-to-treat analysis). El
analisis estadistico se realizd con el uso de Stata 9.2 (StataCorp, College Station, TX,
EUA).

%2 o las pruebas exactas de Fisher se utilizaron para comparar las proporciones
entre las ramas de tratamiento. Las pruebas de U de Mann-Whitney se utilizaron para
comparar las variables continuas entre las ramas de tratamiento.

El intervalo de confianza del 95% para las diferencias en el tratamiento en el
criterio de valoracion primario; se utilizd la regresion lineal para ajustar las variables
basales. Los cambios de lipidos entre las ramas de tratamiento se compararon mediante
medidas repetidas ANOVA.

Para el analisis de la expresion génica, se obtuvieron los valores de Ct en bruto
(umbral de ciclo: el nimero de ciclos necesarios para que la sefial fluorescente cruce el
umbral) de la expresién de cada ARNm individual utilizando la versién 2.3 del software
SDS. Los valores de Ct fueron luego exportados al software RQ Manager versién 1.2
(Applied Biosystems) para ACt (ACt = Cttarget gene - Ctendogenous control gene) para

la determinacién de valores con el fin de cuantificar el nivel de ARNm del gen objetivo
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en relacion con el del control endégeno (18S). Suponiendo un aumento medio de grasa
en las extremidades de 100 y 500 mg en los brazos de control y de tratamiento
experimental (respectivamente) a las 96 semanas, se necesitaron dieciséis sujetos por
brazo para asegurar un 80% de poder para detectar una diferencia de 400 mg en la masa
grasa media de las extremidades entre las dos ramas con una desviacién estandar de
400 mg en el nivel del 5% de significacion estadistica. Suponiendo un 10% de pérdidas

al afio, la inscripcidn se planificé en veinte pacientes por rama.

4.2 Estudio KiRilNa

Objetivo 3.2 Evaluar la eficacia y seguridad de abacavir/lamivudina con los ITINAN rilpivirina o
nevirapina en pacientes infectados por VIH sin tratamiento previo.

4.2.1 Tipo de estudio

Se trata de un estudio observacional, retrospectivo y multicéntrico realizado en ocho

hospitales universitarios espanoles.

4.2.2 Criterios de valoracion

Criterio de valoracion primario: Analizar la eficacia en vida real del esquema con

abacavir/lamivudina+rilpivirina en pacientes sin tratamiento previo usando un analisis

por ITT (fracaso = pérdida, discontinuacién, FV) y uno por on-treatment (censurando

cualquier causa de fracaso del tratamiento diferente a FV) alos 6 y 12 meses (+/- 1 mes).
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4.2.3 Pacientes y diseiio del estudio

Se incluyeron todos los pacientes adultos consecutivos infectados con VIH-1 que
iniciaron una combinacién de abacavir/lamivudina (600/300 mg combinacion de dosis
una vez al dia) mas rilpivirina (25 mg una vez al dia), asi como que el TAR hubiese iniciado
antes del 30 de junio de 2015, independientemente de si estaban o no en este régimen
actualmente.

Todos los pacientes debian ser negativos para HLA_B*5701 y el antigeno de
superficie de la hepatitis B y tuvieron un test de resistencia a nivel basal sin mutaciones
antes de iniciar el tratamiento antirretroviral [124].

Los pacientes candidatos fueron seleccionados de la base de datos de VIH
especifica de cada hospital. Los datos que se definieron se obtuvieron de las historias
clinicas de los pacientes y de las historias clinicas electrdnicas. El seguimiento fue
sometido para analisis el 31 de diciembre de 2015.

Se registraron datos demograficos, datos relacionados con el VIH,
comorbilidades y otras condiciones médicas relevantes. También se registro la principal
razon para inicio de esquema con abacavir/lamivudina + rilpivirina.

Si se recogidé durante el seguimiento por el médico a cargo del paciente
informacién acerca de CD4+, ARN VIH, parametros de laboratorio (hemograma, renal,
higado y lipidos en ayunas), eventos adversos y razones para discontinuar el
abacavir/lamivudina + rilpivirina también se registraron. Si se interrumpié el tratamiento
antirretroviral debido a un fracaso virolégico (FV), también se analizaron el test de

resistencia, el tratamiento prescrito posteriormente y los resultados.
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El FV se definié como no alcanzar la CV ARN-VIH < 50 copias/ml, ARN-VIH > 50
copias/ml confirmado tras alcanzar la CV indetectable o una ultima determinacion de
ARN—VIH > 50 copias/ml si se cambid el tratamiento o se perdié el seguimiento del
paciente. El fracaso del tratamiento incluyo cambio en TAR debido a cualquier razén,

muerte o pérdida de seguimiento sin importar la causa.

4.2.4 Analisis estadistico

Para las variables cualitativas, se dio el nimero de pacientes y los porcentajes.
Para las variables cuantitativas se utilizaron la mediana y la IQR.

Las comparaciones entre las variables a nivel basal y de seguimiento se realizaron
con el test de Wilcoxon signed-rank. Todas las pruebas estadisticas se realizaron con un

nivel de significacién estadistica de 0,05 (SPSS 20.0; IBM Corp., Armonk, NY, USA).

4.2.5 Aspectos éticos
El protocolo fue aprobado por los Comités Eticos de Investigacion Clinica de los centros

participantes de acuerdo con la Declaracién de Helsinki de 2008.
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4.3 Estudio KIVI (ABC/3TC/NVP)

Objetivo 3.2 Evaluar la eficacia y seguridad de abacavir/lamivudina con los ITINN rilpivirina o
nevirapina en pacientes infectados por VIH sin tratamiento previo.

4.3.1 Tipo de estudio

Se trata de un estudio de cohorte observacional, retrospectivo y multicéntrico.

4.3.2 Criterios de valoracion

El criterio de valoraciéon primario fue la CV del ARN- VIH-1 < 40 ¢/mL a las 48 semanas.

4.3.3 Participantes y disefio del estudio

Se incluyeron pacientes adultos consecutivos infectados por el VIH, sin tratamiento
previo, HLA-B*5701-negativos, que iniciaron ABC/3TC/NVP entre 2005-2013, con al
menos una visita de seguimiento. Las variables demograficas, clinicas y de laboratorio

se evaluaron al inicio, al mes 1 y cada tres - cuatro meses a partir de entonces.

4.3.4 Analisis estadistico
Los datos se analizaron por intencién de tratar (ITT) (cambio y pérdida = fracaso)

y por andlisis de tratamiento (OT).
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4.4 Estudio ZEST

Objetivo 3.3 Evaluar el impacto del uso de bifosfonatos (acido zolendrénico) vs el cambio del
tratamiento con tenofovir a otros regimenes en la densidad mineral ésea de adultos infectados por el

VIH suprimidos virolégicamente, con DMO baja y que llevan TDF en su TAR.

4.4.1 Tipo de estudio

Se trata de un estudio aleatorizado, abierto, multicéntrico, fase IV a 24 meses.

4.4.2 Criterios de valoracion

- Como criterio de valoracidn primario se compard los efectos de la administracion
de 5mg de acido zoledrdnico intravenoso anual con el cambio de TDF a otro farmaco
antirretroviral en la DMO de la columna lumbar durante 24 meses.

- Como criterio de valoracion secundario se comparé los efectos de la administracion
de 5mg de acido zoledrdnico intravenoso anual con el cambio de TDF a otro farmaco
antirretroviral en la DMO de la cadera durante 24 meses. Se eligié el cambio
porcentual medio en la DMO de la columna lumbar desde el valor inicial como la
medida de resultado primaria en lugar de la DMO total de la cadera, debido a que la
DMO de la columna lumbar responde mas rapidamente a las intervenciones, ya que
contiene una mayor proporcién de hueso trabecular metabdlicamente activo [125].

- Otros criterios de valoracion fueron: comparar los grupos aleatorizados en cuanto a
incidencia de osteoporosis (definido por un T-score <2.5), evaluacion del riesgo de
fractura utilizando la versiéon australiana o espafiola apropiada de la Evaluacion del
Riesgo de Fractura (FRAX), la aparicion de fracturas y la seguridad (eventos adversos

clinicos y de laboratorio de todos los grados, todos los eventos adversos graves,
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muerte, progresion al SIDA, fracaso viroldgico definido como un ARN VIH en plasma
con mas de 200 copias/ml en dos determinaciones con un intervalo de al menos 4
semanas entre cada una y cualquier modificacion en el esquema antirretroviral

desde la basal).

4.4.3 Participantes y disefio del estudio (figura 14)

- Criterios de inclusién: adultos con infeccién por VIH, con CV indetectable (ARN VIH

<50 copias/ml) durante un minimo de 3 meses con terapia antirretroviral con TDF
durante al menos 6 meses y con una puntuacién T-score de menos de 1,0 en la
columna vertebral (L1-L4) o en el cuello del fémur izquierdo en la densitometria ésea
mediante una absorciometria de rayos X de doble energia (DXA).

- Criterios de exclusién: Haber recibido tratamiento previo con bifosfonatos u otro

tratamiento antiosteoporético para la DMO baja, tener evidencia de osteoporosis
secundaria, necesidad de tratamiento para la DMO baja (p.ej. fractura de fragilidad
previa) o contraindicaciones para la administracion de acido zoledrdénico (p.ej.
hipocalcemia, cirugia dental mayor reciente o planificada, vitamina D no corregida
(deficiente), necesidad de tratamiento con tenofovir para la hepatitis B crénica, que
haya tenido fracaso viroldgico previo, resistencia, intolerancia o contraindicaciones
al esquema TAR propuesto para el cambio (incluyendo positividad HLA-B5701 o
enfermedad cardiovascular previa para regimenes que contienen abacavir) o que

haya tenido una tasa de filtrado glomerular estimado (eGFR) inferior a 60 ml/min
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por cada 1,73 m2. El(los) tratamiento(s) antirretrovirales propuestos para el cambio

se seleccionaron antes de la aleatorizacion.

Figura 14. Participantes y diseiio del estudio
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osteoporosis secundaria
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El estudio fue un ensayo aleatorizado, abierto de 24 meses de duracion, con
participantes elegibles asignados aleatoriamente ya sea a comenzar con acido
zoledrdnico de 5 mg por via intravenosa, anual (dos dosis; y continuar con el tratamiento
antirretroviral que contiene TDF) o a cambiar el TDF a otro farmaco antirretroviral
seleccionado por el investigador (sin afadir un bifosfonato). El estudio se llevd a cabo
antes de la disponibilidad de tenofovir alafenamida. La aleatorizacion fue estratificada
por centro de radiologia (uno en Sydney, otro en Melbourne y otro en Barcelona) y
segln la puntuacién en la DMO (T-score > 2.0 o < = 2.0).

Todos los participantes recibieron suplementos de calcio de 1500mg diarios, y

todos aquellos con vitamina D insuficiente o deficiente recibieron suplementos de
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vitamina D al inicio del estudio y en el mes 11 (para el grupo de acido zoledrdnico) o en
el mes 12 para el grupo con cambio de TDF.

En caso de insuficiencia en la vitamina D (25-50nmol/l) los participantes de los
grupos recibieron una sola dosis de 50000 Ul de vitamina D y para aquellos con
deficiencia moderada (<25nmol/l) se administré una dosis Unica de 100000 IU de
vitamina D. Los niveles de vitamina D se volvieron a medir en el mes 3 y si persistia la
insuficiencia o deficiencia continuaban recibiendo 50000lU de vitamina D
mensualmente durante el estudio.

La DMO de la columna lumbar (L1-L4) y de la cadera se midié por DXA
anualmente durante 2 afos. Todas las imagenes de los DXA fueron obtenidas usando un
protocolo estandarizado, con ajuste central de los valores de la DMO para la consistencia
transversal y longitudinal basado en los escaneres fantasma adquiridos localmente. Los
resultados de la exploracion DXA no fue devuelta a los sitios hasta el mes 24, a menos
gue ocurriera una fractura por trauma leve, una disminucién de la DMO de mas del 5%
o se desarrollara una puntuacion T-score de menos de 2.5. Por convencién, las
puntuaciones T-scores se calcularon en relacion con la masa ésea maxima en mujeres
blancas jovenes [126]. Las puntuaciones z-scores se calcularon en relacién con las
poblaciones de referencia emparejadas por edad, sexo y raza/etnia. La DMO baja para
la edad (por debajo del rango esperado) fue definida con una puntuacién z (columna
vertebral, cadera, cuello femoral) de 2,0 o menos, consistente con las recomendaciones
para poblaciones jovenes de la US National Osteoporosis Foundation y la International

Society for Clinical Densitometry [127, 128]. Se considerd que los participantes con
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puntuaciones de DMO de T-score < 2,5 en cualquier sitio (columna vertebral L1-L4,
cadera total o cuello femoral) tenian osteoporosis [129]. La Herramienta de Evaluacion
del Riesgo de Fractura (FRAX) se utilizé para generar las puntuaciones de la probabilidad
a 10 anos de una fractura de cadera o una fractura osteoporética mayor, utilizando la

herramienta para cada participacién segun su pais de origen [130].

4.4.4 Analisis estadistico

El tamafio de la muestra se calculd a partir de datos de estudios publicados sobre
el tratamiento en relacion con la DMO en VIH [57 - 60, 131, 132], en los que la respuesta
media en la columna lumbar en relacion con el control a los 2 afios fue del 6,1%
[desviacién estandar (DE) <4%] con un bifosfonato y del 1% (DE 2%) con cambio de TDF
[61 - 64]. Asumiendo una diferencia del 4% (DE 6%), el estudio propuesto requeriria 36
participantes en cada grupo para poder rechazar la hipdtesis nula de que la poblacién
media de los grupos experimental y de control son iguales con un 80% de potencia, y
una probabilidad de error de tipo 1 de 0,05. Para permitir una pérdida del 15% durante
el seguimiento o la estrategia, se planificé reclutar 42 sujetos para cada grupo.

Todos los andlisis se realizaron después de que todos los participantes
completaron dos afios de seguimiento o se retiraron permanentemente o se perdieron
durante el seguimiento. Los andlisis por intenciéon de tratar modificado (ITTm)
incluyeron a todos los pacientes que fueron asignados al azar, excluyendo a dos
participantes que retiraron el consentimiento inmediatamente después de la asignacién

al azar y no cesaron el TDF; los analisis por protocolo censuraron a los participantes una
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vez que reiniciaron el TDF (en el brazo de cambio del TDF) o pararon el TDF (en el brazo
del 4cido zoledrdnico). Aquellos que no tuvieron seguimiento después de la visita basal
y aquellos que reiniciaron o suspendieron el TDF como violaciones del protocolo antes
del mes 12 (o en la visita siguiente a la basal por toxicidad) fueron excluidos de los
analisis por protocolo.

El criterio de valoracién primario fue el cambio porcentual en la DMO de la
columna vertebral lumbar desde el valor inicial hasta los 24 meses mediante un analisis
por ITT. Para los datos continuos, el cambio medio desde la basal hasta los meses 12 y
24 se calculd para los participantes con una visita basal y al menos una visita de
seguimiento (ITTm). Tanto los analisis ITT (Ultima observacion llevada a cabo) como los
analisis por protocolo se realizaron para las variables de DMO vy fractura; las variables
de evaluacion de toxicidad se usaron Unicamente para los datos por protocolo. EI T test
se usO para comparar grupos, a menos que los datos no se distribuyeran normalmente,
en cuyo caso se utilizd la prueba de Wilcoxon. La prueba exacta de Fisher se utilizé para
evaluar las diferencias en las proporciones. Se realizaron comparaciones formales del
numero de fracturas entre los brazos con un modelo de Poisson longitudinal de efectos
aleatorios. Todos los analisis utilizaron un valor a de 0,05 en ambos lados. No se hizo
ningun ajuste por comparaciones multiples. Los analisis se realizaron con la version 15.0

de Stata (Statacorp, College Station, Texas, USA).
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4.4.5 Aspectos éticos

El estudio fue aprobado por el grupo de revisidn institucional de cada centro
clinico participante y se llevé a cabo de conformidad con los principios de la Declaracién
de Helsinki y los requisitos reglamentarios locales. Todos los participantes dieron su
consentimiento informado por escrito antes de participar. El estudio fue registrado en

el Registro de Ensayos Clinicos de Australia y Nueva Zelanda (ACTRN 12612000776808).

4.5 Estudio Doultegravir en monoterapia

Objetivo 3.4 Describir la eficacia y la seguridad de la monoterapia con dolutegravir en pacientes con
opciones muy limitadas de TAR por efectos adversos, comorbilidades, riesgo de interacciones, o
resistencia archivada en la cohorte de pacientes adultos infectados por VIH del Hospital Clinic de
Barcelona

4.5.1 Tipo de estudio

Estudio retrospectivo, no intervencional, unicéntrico, por medio de la bisqueda en
la base de datos del Hospital Clinic Barcelona de pacientes infectados por el VIH en los
qgue el médico tratante cambiaba el esquema de tratamiento a Dolutegravir 50 mgs 1
vez al dia debido a 1 o0 mads de las siguientes razones: efectos adversos relacionados con
el tratamiento antirretroviral; comorbilidades; riesgo de interacciones; o resistencias

archivadas que comprometan la eficacia antirretroviral.

4.5.2 Criterios de valoracion
- Criterio de valoracion primario: proporcién de pacientes con VIH-1 <37 copias/mL a

las 24 semanas (ITT discontinuacién=fracaso).
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- Criterios de valoraciéon secundarios: Cambios desde la basal a 24 semanas de
poblaciones CD4 y CD8, ratio CD4/CDS, lipidos en ayunas, creatinina, FG (estimado
segln CKD-EPI) y PCR ultras; incidencia de eventos adversos, impacto en las razones
que llevaron al cambio, y en caso de FV (mutaciones de R en plasma y PBMC).

o En caso de fracaso viroldgico, las mutaciones de resistencia en la
transcriptasa inversa, proteasa y la integrasa del VIH se testaron en
plasma y PBMCs por medio de secuenciacidn poblacional (Trugene,
Siemens) y secuenciacién ultraprofunda (plataforma 454 GS-Junior,
Roche), respectivamente siguiendo los protocolos de rutina.

4.5.3 Participantes y disefio del estudio (figura 15)

Figura 15. Participantes y diseiio estudio DTG en monoterapia
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4.5.4 Analisis estadistico
La carga viral plasmatica > 37copias/mL, la interrupcion de la monoterapia con

dolutegravir o la pérdida durante el seguimiento se consideraron fracasos terapéuticos.
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Se utilizaron la prueba exacta de Fisher o la prueba de Wilcoxon para comparar

proporciones y las variables continuas, respectivamente, entre la basal y la semana 24.

4.5.5 Aspectos éticos

Segun la normativa del Ministerio de Sanidad, este estudio no requeria la aprobacion

de un comité de ética de la investigacion.

4.6 Estudio DOLAM

Objetivo 3.5 Evaluar la viabilidad de pautas de TAR basadas en dolutegravir con menos de tres
farmacos y mas especificamente comparar la eficacia y la seguridad de la monoterapia con
dolutegravir frente a la biterapia con dolutegravir mas lamivudina en adultos infectados por VIH con
supresion viroldgica sostenida.

4.6.1 Tipo de estudio
Ensayo clinico multicéntrico, paralelo, abierto, aleatorizado y controlado con

tratamiento activo, que comprende 2 fases (A y B):

- Lafase A tiene como objetivo incluir a 30 pacientes por rama y seguirlos durante al
menos 24 semanas; esta se realizd con el fin de determinar si las ramas
experimentales estaban sujetas a una tasa inaceptable (definido como 5%) de
fracaso viroldgico.

- La fase B tiene como objetivo incluir el nimero completo de pacientes y seguirlos

durante 48 semanas.
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Se consideré la discontinuacién prematura si habia fracaso virolégico (definido como
dos CV ARN-VIH > 50 copias/ml consecutivos o una Unica con CV ARN-VIH > 1000
copias/mL) o la interrupcion de la terapia debido a eventos adversos, enfermedad
concurrente, desviacién del protocolo o deseo del paciente. Los blips fueron registrados.
La Junta de Monitoreo de Seguridad de Datos (DSMB) revisa los datos si la proporcion

de fracasos viroldgicos en las ramas experimentales es >= 5%.

4.6.2 Criterios de valoracion
- Criterio de valoraciéon primario: evaluar la eficacia terapéutica y viroldgica (FDA
snapshot algoritmo) con la deteccién de RNA HIV-1 en plasma a las 48 semanas.
Dado el propésito de la fase A se reportaron las tasas de fracaso virologico, blips y
eventos adversos en la semana 24.
- Criterios de valoracion secundarios:
o Cambios en pardmetros metabdlicos
o Cambio en los niveles de vitamina D
o Cambios en densidad mineral 6sea (DEXA)
o Cambios en la distribucion de la grasa corporal (DEXA)
o Deteccion de RNA VIH-1 ultrasensitive (limite de deteccidn 1 copia/mL)

o Cambios en el reservorio VIH-1 en PBMCs
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4.6.3 Participantes y disefio del estudio (figura 16)

- Criterios de inclusién: adultos (>18 afios), con carga viroldgica <50 copias/ml y

tratamiento triple durante al menos 12 meses.

- Criterios de exclusién: mutaciones de resistencia o fracaso viroldgico a 3TC/FTC o

inhibidores de la integrasa. Embarazo, lactancia o previsiéon de embarazo, CD4 nadir
< 200 células/ml y hepatitis B cronica.

Figura 16. Algoritmo diagndstico

VIH RNA BL 84 8§12 S2M4 §36 S48
DTG 50 mgs + 3TC 300 mgs QD
Adultos VIH + estables \®
RN VIH-1 <37 cop/Mi + TAR triple x 12 S 4.4 DTG 50 mgs QD
meses; sin FV 0o R a 3TC/FTC 6 INSTI;
BsAg neg ), t::"%
Triple terapia
CH, lipidos, Creat, FG (CKD-EPI), Vit D, CD4, CD8, R insulina,
proteina/creatinina orina, marcadores de activacion, PSQI, SERAD, DEXA ﬂ ﬂ ﬁ ﬂ ﬂ

4.6.4 Aspectos éticos

Las juntas de revisidn institucional de los centros participantes aprobaron el
estudio y se obtuvo el consentimiento informado por escrito de todos los pacientes
elegibles antes de la aleatorizacion. El estudio esta registrado en EudraCT, niumero:

201500027435.
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4.7 Estudio de tolerabilidad de los inhibidores de la integrasa en la vida real

Objetivo 3.6 Comparar la incidencia de discontinuacion en general y mas especificamente por
toxicidad, evaluar los factores de riesgo de discontinuacién y conocer el perfil de toxicidad en la vida
real de los tres inhibidores de integrasa disponibles en la cohorte de adultos infectados por VIH en el
Hospital Clinic de Barcelona.

4.7.1 Tipo de estudio
Estudio retrospectivo seleccionando a los pacientes desde la base de datos de pacientes

con infeccion VIH del Hospital Clinic de Barcelona.

4.7.2 Criterios de valoracion

- Criterio de valoracion primario: detectar discontinuacion temprana de los
inhibidores de la integrasa en general y debido a toxicidad (se definid
discontinuacién temprana como la interrupcion del INSTI durante el primer afio de
inicio)

- Criterios de valoracion secundarios: eventos adversos especificos que han llevado a

la discontinuacion.

4.7.3 Participantes y disefio del estudio
Se recogieron los datos de todos aquellos con prescripcién de raltegravir,
elvitegravir o dolutegravir durante el periodo de 2007 a 2015 (tanto naive como cambios

desde otras pautas con CV ARN-VIH indetectable).
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Se excluyeron los pacientes desde finales de febrero de 2016 (cuando se publicé el

informe holandés en la CROI 2016) [54] para evitar cualquier posible interrupcién del

dolutegravir (por influencia), o cuando cambiaron su inhibidor de la integrasa (el

primero), se perdieron en el seguimiento o murieron, lo que ocurriera primero.

Decidimos delimitar los resultados principales dentro de un afio de seguimiento

por las siguientes razones:

o Lastoxicidades mas relevantes asociadas con los inhibidores de la integrasa

en los ensayos clinicos y los estudios de cohorte han sido generalmente
agudas.

Debido a que cuanto mas larga sea la duracion de la terapia antirretroviral,
menos clara serad la relacion entre cualquier efecto adverso agudo potencial
y un farmaco dado.

Para evitar sesgos que favorezcan a los farmacos que se pautaron hace
tiempo, ya que los pacientes que hayan comenzado bien su tratamiento con
el inhibidor de la integrasa antes contribuirian con mas afos de vida que los
gue lo iniciaron mds recientemente. Las toxicidades especificas se
agruparon por érganos/sistemas segun la descripcidn en la base de datos

de la historia clinica.

También se realizaron analisis de sensibilidad limitados al periodo 2014-15, cuando

los tres inhibidores de la integrasa estaban disponibles, y los resultados no cambiaron

(ver Tablas de datos suplementarios S1-S5, disponibles en JAC Online).
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Se recogieron las caracteristicas basales tanto al momento del diagndstico como al
momento del inicio del INSTI.

En nuestro centro, los datos de los pacientes se registran rutinariamente en una
base de datos de historia clinica aprobada por la Junta de Revisidn Institucional Local,
gue incluye informacion detallada sobre la prescripcidon de antirretrovirales y las razones
para su interrupcién. Las posibles razones preespecificadas en la base de datos para la
interrupcion de medicamentos antirretrovirales incluyen el fracaso virolégico, los
efectos adversos, la simplificacion, el riesgo de interacciones, la decision médica debido
a otras razones, la pérdida de seguimiento y la muerte. Cuando el motivo de la
interrupcion incluye la posible toxicidad de un medicamento antirretroviral se suele
recoger en el curso clinico correspondiente de la visita de seguimiento una descripcién
de los sintomas clinicos relevantes y/o de los parametros del laboratorio asociados con
el posible efecto adverso.

Si habia mds de una razén para la discontinuacién del tratamiento, se considerd
que la discontinuacion del farmaco seria debida a la toxicidad siempre que se informaran

efectos adversos, independientemente de otras razones concomitantes.

4.7.4 Andlisis estadistico

Los datos cuantitativos se compararon con las pruebas de ANOVA o Kruskal-
Wallis; los datos cualitativos con las pruebas de chi-cuadrado o la prueba exacta de
Fisher. La incidencia se calculé como el nimero de episodios por 1000 personas-afio.

Los indices de tasa de incidencia (IRRs) de cada inhibidor de la integrasa se estimaron
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considerando de forma arbitraria la referencia de 1 para el raltegravir. Para las
comparaciones de IRRs se usaron modelos de regresiéon binomial negativa utilizando el
cociente de probabilidad o pruebas Wald. Se evaluaron los factores de riesgo para la

discontinuacion mediante modelos Cox multivariados.

4.7.5 Aspectos éticos

De acuerdo con la normativa espafiola vigente, el estudio fue clasificado como
estudio de post-autorizacién con un disefio no prospectivo por parte de la Agencia
Espanola de Medicamentos y Productos Sanitarios; fue aprobado por la Junta de
Revisidn Institucional Local y no se requirié de un consentimiento informado, por lo que
los autores declaran que han sido totalmente independientes en el disefio, analisis y

redaccion de este estudio.

4.8 Estudio A-TRI-WEEK (clinicaltrials.gov: NCT01778413)

Objetivo 3.7 Evaluar la viabilidad, seguridad y eficacia de una pauta con
efavirenz/emtricitabina/tenofovir disoproxil fumarato tomada tres dias por semana en adultos
infectados por VIH con supresidn viroldgica sostenida.

4.8.1 Tipo de estudio

Estudio piloto, aleatorizado, abierto, prospectivo, unicéntrico, fase IV.
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4.8.2 Criterios de valoracion

- Criterio de valoracion primario: fracaso terapéutico (VIH RNA >37, progresion a
SIDA, muerte, o discontinuacién) a las 24s de seguimiento.

- Criterios de valoracién secundarios: evaluar otros pardmetros (PSQl, IMC, DMO,
CD4, CD8, CV (1cop/ml), niveles plasmaticos 250HVitD, y EFV en plasma, FG (CKD-
EPI), perfil lipidico; P y proteinas en orina, reservo VIH y pardmetros inmunoldgicos

extensivos (marcadores de inmunoactivacién e inflamacién) a las 0 y 24s.

4.8.3 Participantes y diseno del estudio

Figura 17. Algoritmo estudio
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4.8.4 Analisis estadistico
Los pacientes fueron seguidos todo el tiempo del estudio independiente de si

discontinuaron la medicacién asignada de forma temprana. Todos los pacientes
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aleatorizados se incluyeron en el analisis. El analisis estadistico se desarrollé con el
uso del Software Stata (reléase 14) (StataCorp., College Station, Texas, USA). La
comparacion de proporciones entre los grupos de tratamiento se realizé mediante el
test de Fisher o la Chi-cuadrado. La comparacién de variables continuas entre grupos se
realizé con las pruebas de Mann-Whitney o ANOVA. Para comparar la eficacia de larama
experimental con la estandar se calculd el intervalo de confianza del 95% por el método

de Newcombe.
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5. Resultados

Se adjuntan los pdf de los diferentes articulos siguiendo el orden de los objetivos mencionados.

5.1 Estudio LIPOKAL (ClinicalTrials.gov NCT00978237)

Objetivo 3.1 Evaluar el impacto del cambio de efavirenz por lopinavir/ritonavir sobre la grasa corporal
en adultos infectados por VIH con lipoatrofia persistente a pesar de estar libres de ITIAN timidinicos

PDF del articulo 1:

“Improvement of lipoatrophy by switching from efavirenz to lopinavir/ritonavir”. )

Rojas, M. Lonca, A. Imaz, V. Estrada, V. Asensi, C. Miralles, et al. HIV Medicine 2016; 17:

340-9. Fl: 2,932.
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ORIGINAL RESEARCH

Improvement of lipoatrophy by switching from efavirenz to
lopinavir/ritonavir

] quas,' M Lonca,' A Tmaz,? V Estrada,” V Asensi,* C Miralles,” P Dnmingn,': M Montero,” L del Rio,® J Fontdevila,'

1 Perez," A Cruceta,' JM Gatell,” M Armedo’ and E Martinez'

’Hos;;iml' Clinic-IDIBAPS, Universitat de Barcelona, Barcelona, Spain, an:;p:‘mJ' Universitari de Bellvitge, Universitar de
Barcelona, L'Hospitalet de Llobregat, Spain, JHE.‘rS_pimI Clinico San Carlos, Universidad Complutense de Madrid, Madrid,
Spain, *Hospital Universitario Central de Asturias, Oviedo, Spain, "Complexo Hospitalario Universifario de Vigo, Vigo,
Spain, 5H9—3pimr de Sant Pau, Universitat Autdnoma de Barcelona, Barcelona, Spain, ’Hg—s;;iml' Universitari i Politéenic
La Fe, Valencia, Spain and "CETIR Grup Médic, Barcelona, Spain

Objective

To assess whether changes in antirefroviral drugs other than thymidine nucleoside reverse
transcriptase inhibitors (NRTI) may have a body fat impact in HIV-infected patients with
lipoatrophy.

Methods

Ninety-six-week phase IV, open-label, mulficentre, pilot randomized trial. HIV-infected patients
with moderate/severe lipoatrophy at one or more body sites despite long-term thymidine NRTI-free
therapy were randomized to continue their efavirenz (EFV)-based antiretroviral regimen or to
switch from EFV to lopinavir/ritonavir (LFV/r). The primary endpoint was the absolute change in
limb fat mass measured by dual X-ray absorptiometry from baseline to 96 weeks. Changes in other
body fat measurements, subjective perception of lipoatrophy, subcutaneous fat gene expression
and plasma lipids were also assessed.

Results

Thirty-three patients (73% men, median age 52 years) were recruited. At 96 weeks, absolute limb
fat mass increased in the LPV/r arm vs. the EFV arm (estimated difference +1082.1 g; 95% CI
+63.7 to +2103.5; P = 0.04); this difference remained significant after adjustment by gender, age,
fat mass, body mass index and CD4 cell count at baseline. Subjective lipoatrophy perception scores
also improved in the LPV/r arm relative to the EFV arm. Adipogenesis, glucose and lipid
metabolism, and mitochondrial gene expression increased in the IPV/r arm compared with the EFV
arm at 96 weeks. HDL cholesterol decreased in the LPV/r arm relative to the EFV arm.

Conclusions

Switching from EFV to LPV/r in HIV-infected patients with lipoatrophy may offer further limb fat
gain beyond thymidine NRTI discontinuation, although this strategy decreased plasma HDL
cholesterol and caused changes in subcutaneous fat gene expression that may be associated with
increased insulin resistance.

Keywords: efavirenz, lipoatrophy, lopinavir/ritonavir, pilot study, switch
Accepted 30 July 2015

Introduction (lipohypertrophy). Mitochondrial dysfunction and inflam-
mation in subcutaneous adipose tissue are key factors in

HIV-associated lipodystrophy is clinically characterized  the pathogenesis of HIV-associated lipoatrophy [1].

by body fat changes including subcutaneous fat loss The thymidine nucleoside reverse transcriptase inhibi-

(lipoatrophy) with or without truncal fat accumulation  gors (NRTIs) stavudine and, to a lesser extent, zidovudine
are well-known major contributors for lipoatrophy [1].

Correspondence: Estehan Martinez, Consultant B Associate Frofessor of The potential differential involvement of other antiretro-

Medicing, Infectious Diseases Unit, Hospital Clinic; University of Barce- iral d bodv h i

lona, 08036 Barcelona, Spain. Tel: +34 93 227 55 74; fax =34 93 451 44 viral drugs on body fat changes was not apparent unt

38; e-mail: esteban@fundsoriano.es recently. In 2007, two independent randomized clinical
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trials first suggested that efavirenz (EFV])-containing ther-
apy may lead to greater limb fat loss relative to lopina-
vir[ritonavir (LPV/r}-containing therapy in antiretroviral-
naive HIV-infected adulis [2,3]. These studies challenged
the long-held view that protease inhibitors may con-
tribute to the development of lipodystrophy. However,
the presence of thymidine NRTIs in those studies made it
difficult to ascertain by how much LPV/r and EFV really
differed in their body fart effects.

Switching away from thymidine NRTIs is the only rec-
ommended strategy to restore subcutaneous fat in
patients with HIV-associated lipoatrophy, but improve-
ment is slow and limited [4]. Whether or not changes in
antiretroviral drugs other than thymidine NRTIs will have
an additional body fat impact in HIV-infected patients
with lipoatrophy who already had thymidine NRTls dis-
continued is unknown.

Methods
Design

This 96-week phase IV, open-label, multicentre, pilot
randomized trial aimed to assess the effects of switching
from LPV/r to EFV in HIV-infected patients with persis-
tent lipoatrophy despite long-term antiretroviral therapy
(ART) free of thymidine NRTIs (LIPOKAL, ClinicalTrials.-
gov number NCT00978237). The protocol was approved
by a central Ethics Committee, later by the correspond-
ing local Ethics Committees and finally by the Spanish
Medicines Evaluation Agency. Written informed consent
was obtained from patients prior to screening for eligi-
bility.

The primary endpoint was the between-arms differ-
ence in absolute limb fat mass change measured by dual
X-ray absorptiometry (DXA) scan from baseline to
96 weeks. Secondary endpoints were percentage change
in limb fat mass; changes in trunk and rtotal body fat
mass; changes in the subjective ewvaluation of lipoatro-
phy; changes in visceral and subcutaneous adipose tis-
sue [measured by single-slice abdominal computed
tomographic (CT) scan at L4]; changes in body mass
index (BMI); and changes in fasting cholesterol [total,
high (HDL) and low (LDL) density lipoprotein choles-
terol] and triglycerides. Additional endpoints included
discontinuation of study drugs due to adverse events,
and vwvirological failure defined by ftwo consecutive
plasma HIV-1 RNA measurements = 50 copies/mL.
Abdominal subcutaneous adipose tissue biopsies were
obtained in a subgroup of patients at baseline and at
96 weeks.

©@ 2015 British HIV Association

Patients

Eligible HIV-1-infected subjects were aged 18 years or
over, had been virologically suppressed on current ther-
apy with EFV plus either tenofovirflamivudine (TDF/3TC)
or abacavirfllamivudine (ABC/3TC) for = 6 months, had
previously developed lipoatrophy while exposed to ther-
apy containing thymidine NRTIs, and lipoatrophy siill
remained clinically apparent in their limbs, buttocks or
face despite having had thymidine NRTIs discontinued
for more than 2 years. Exclusion criteria were: previous
failure to protease inhibitor (PI)-containing therapy or
with evidence of genotypic mutations of resistance to Pls;
any contraindication to receiving LPV(r; mild lipoatro-
phy; illicit drugs or alcohol abuse; pregnancy or lacta-
tion; opportunistic disease in the previous 4 weeks;
current therapy with investigational or immunosuppres-
sive or antineoplastic or nephrotoxic agents; acute hep-
atitis; or estimated glomerular filiration rate < 60 mlf
min/1.73 m?.

Eligible subjects with moderate to severe lipoatrophy
according to HOPS [5] or Fontdevila [6,7] criterda at one
or more body sites were randomized to continue their
EFV-based antiretroviral regimen or to switch from EFV
to LPV/r while maintaining the fixed-dose NRTI combi-
nation unchanged. Women of childbearing potential were
requested to use an effective method of contraception.
Lipid-lowering therapy was permitted if at a stable
dosage and if commenced > 4 weeks before randomiza-
tion. After recruitment, each patient’s anonymized details
were faxed to the Clinical Trals Unit at Hospital Clinic
[Barcelona), who notified the recruiting clinician of the
corresponding random treatment allocation generated by
a computer.

Procedures

Participants were assessed at baseline, 4, 16, 32, 48, 64,
80 and 96 weeks. At each visit, clinical data were
obtained and blood samples were collected after at least
8-h overnight fast. Complete blood and CD4 cell counts,
plasma HIV-1 RNA, triglycerides, and total and HDL
cholesterol were measured at each site throughout fol-
low-up. LDL cholesterol was measured indirectly, when-
ever friglycerides were lower than 400 mg/dL [8];
otherwise, it was measured directly.

At baseline, 48 and 96 weeks, each participant had his
or her body fat loss clinically evaluated following stan-
dardized criteria. HOPS-derived criteria [5] were used for
limbs and buttocks. Briefly, both patient and physician
independently rated the degree of lipoatrophy in each site

HIV Medicine (2016), 17, 340-349
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as absent (score of 0), mild (noticeable on close inspec-
tion, score of (1), moderate (readily noticeable by patient
or physician, score of (2), or severe [readily noticeable to
a casual observer, score of (3). The Fontdevila classifica-
tion was used for facial evaluation [6,7] (Fig. 51). Briefly,
the physician rated the degree of lipoatrophy in the face
as absent (score of 0), mild (malar and cheek flattening,
score of (1), moderate (cheek hollowness without evi-
dence of underlying bone and muscular structures, score
of (2), or severe (cheek hollowness with evidence of
underlying bone and muscular structures, score of (3).
The worst score in any of the three body sites evaluated
(limbs, buttocks, or face) was used for computing.

Also at baseline, 48 and 96 weeks, weight and height
were measured and whole body dual X-ray absorptiome-
try (DXA) and abdominal computed tomography (CT)
scans were performed to assess body fat and visceral
(VAT) and subcutaneous [SAT) adipose tissues, respec-
tively. BMI was calculated by dividing weight (in kg) by
the square of height (in metres). DXA and CT imaging
were performed locally following previously standardized
scanning protocols, for each patient on the same radio-
graphic machine and with identical parameters each time.
At the end of the study, all the scans were read centrally
by a radiologist unaware of any patient’s assigned ther-
apy (Dr Luis del Rio, CETIR Grup Medic, Barcelona). No
specific physical or dietary recommendations were given.

For DXA scans, patients were placed straight on the
table, with all their body parts in the scan field, arms
separated from the trunk and legs rotated inward 25°
Absolute and percentage arm, leg and trunk fat measure-
ments were directly obtained. Limb fat was calculated by
summing arm and leg fat, and the Fat Mass Ratio (FMR)
was calculated as the ratio between percentage trunk fat
and percentage limb fat [9]. For CT scans, patients were
supine with arms raised above the head. All soft tissue
was included in the CT field of view. With a mid-L4 ver-
tebral scout film as a guide, a single 5-mm-thick axial
slice of the abdomen was obtained. VAT and SAT areas
were traced manually.

In a subgroup of patients from one participating centre
(Hospital Clinic, Barcelona), abdominal subcutaneous adi-
pose tissue samples were harvested at baseline and at
96 weeks and preserved using 1 mL RNAlater (Ambion,
Huntingdon, UK) at —80°C until RNA extraction was per-
formed. For total RNA extraction, each sample was pow-
dered in a pestle and a mortar using liquid nitrogen, and
later homogenized in 1 ml TRIZOL reagent (Invitrogen/
Life Techonologies, Carlsbad, CA, USA) and precipitated
using chlorophorm. RNA concentration was calculated
using NanoDrop technology ND-1000 (Thermo Scientific,
Waltham, MA, USA). RNA integrity was then evaluated

2 2015 British HIV Association
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using RNA 6000 Nano LabChips on an Agilent 2100 Bio-
analyzer [Agilent Technologies, Santa (lara, CA, USA).
All chips were prepared according to the manufacturer’s
instructions at the transcriptomic platform of Barcelona
Science Park (Barcelona, Spain). Degradation was evalu-
ated by reviewing the electropherograms and the RNA
integrity number of each sample. Only samples with pre-
served 18 and 285 peaks and RIN values > 7 were
selected for gene expression analyses. Messenger RNAs
[mRNAs) of genes involved in adipogenesis, glucose and
lipid metabolism, mitochondrial metabolism and inflam-
mation were assessed in the study. We and other workers
have previously assessed these mRNAs, in wvitro and
in wvive, in ART-associated body fat studies [10-12].
Selected genes and a brief functional description of each
one are shown in Table S1. Total RNA (200 ng] was
reverse-transcribed in 200 placcording to manufacturer’s
recommendations using TagMan Reverse Transcription
Reagents (Applied Biosystems, Foster City, CA, USA).
Gene expression assays were performed using TagMan
primers and probes (Applied Biosystems) for endogenous
control gene (18£S, Hs99999901_s1) and rtarget genes
[CEBP/A, HsD0269972_s1; PPARy, Hs0D0234592_m1; ADI
POQ, Hs4331182; LEP, Hs00174877_m1: GLUT4, HsD016
8966_ml; LPL, HsD0173425_mi; COXH, MmO032948
38 _g1; COXVI, Hs00266371_m1; TNFx, Hs00174128_m1
and MCP-1, Mm00656886_g1). Relative guantifications
(RQ) were performed through quantitative PCR in the
Applied Biosystems 7900HT Fast Real-time PCR system.
Reaction volumes contained: 5 pL of water, 1 pl of
TagMan primer|probe mix (20x) for target or endogenous
control gene, 10 pl of gene expression master mix (2x)
and 4 pl of cDNA at a final concentration of 4 ng. Ther-
macycler conditions were as follows: 95°C hot-start for
10 min, followed by 40 cycles of 95°C for 15 s and 60°C
for 1 min. Each sample was run in triplicate and controls
lacking RNA or cDNA were included in each set of exper-
iments. Analyses of fat biopsies were performed by a
biologist unaware of each patient’s assigned therapy (Mir-
eia Arnedo, Hospital Clinic, Barcelona).

Statistical analyses

Analyses were performed on an intention-to-treat basis.
Statistical analysis was performed with the use of Stata
9.2 (StataCorp, College Station, TX, USA). y* or Fisher's
exact tests were used to compare proportions between
treatment arms. Mann-Witney U-tests were used for com-
parisons of continuous variables between treatment arms.
Ninety-five percent confidence intervals were calculated
for treatment differences in the primary end-point, and
linear regression was used to adjust for baseline variables.
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Lipid changes between treatment arms were compared by
repeated measures anova. For the gene expression analy-
sis, raw G [cycle threshold: the number of cycles required
for the fluorescent signal to cross the threshold) values of
the expression of each individual mRNA were obtained
using SDS software version 2.3. ¢ wvalues were then
exported into RQ Manager version 1.2 software (Applied
Biosystems) for AG (AC, = Charger gene — Ciendogenous control
gene) Value determination in order to quantitate the mRNA
level of the target gene relative to that of the endogenous
control (18S5). Assuming mean limb fat gains of 100 and
500 mg in control and experimental treatment arms (re-
spectively] at 96 weeks, sixteen subjects per arm were
required to ensure 80% power to detect a 400 mg differ-
ence in mean limb fat mass between the two arms with a
standard deviation of 400 mg at the 5% level of signifi-
cance. Assuming 10% losses per year, enrollment was
planned at twenty patients per arm.

Results
Patient characteristics

Between 17 March 2010 and 29 April 2011, 33 patients
underwent randomization and received at least one dose
of study drugs (Fig. 1). A number of candidates declined
to participate because they did not accept having their
regimen switched into a more complex one. Patients
entering the study more frequently had ABC/3TC (73%)
than those who did not (229%), but there were no other
significant epidemiological or HIV history differences.

Datesof incluion

Asvessed for eligibility
n=12%

Sixteen patients were assigned to continue on EFV and 17
patients were assigned to switch to LPV/r. Baseline char-
acteristics are shown in Table 1. One patient in the LPV/r
arm discontinued study medication due to gastrointestinal
effects at week 4, and one patient assigned to EFV was
lost at week 48. One patient in each arm started lipid-low-
ering therapy during the study; there were no dose or for-
mulation changes in lipid-lowering therapies already
taken at baseline. While no patient in the LPV/r arm had
virological failure, one patient in the EFV amm exper-
enced virological failure at week 96. Five patients in the
LPV/r arm and four patients in the EFV arm had paired
fat biopsies at baseline and at 96 weeks available.

Changes in Body Mass Index and body fat

Table 2 shows changes in BMI and body fat at 48 and
96 weeks. At 96 weeks, absolute limb fat mass increased
in the LPV/r arm relative to the EFV arm (estimated
difference +1082.1 g; 95% Cl +63.7 to +2103.5; P = 0.04).
This difference remained significant after adjustment by
gender, age, fat mass, BMI and CD4 cell count at base-
line. Although trunk fat progressively tended to decrease
in the LPV/r arm, it showed an opposite direction in the
EFV arm (estimated difference at 96 weeks -1558.1 g;
9580 Cl —3341.3 1o +225.1; P = 0.09). Owing to the dif-
ferential behaviour of limb and trunk fat in both arms,
FMR increased in the EFV arm while it decreased in the
LPV/r arm (estimated difference at 96 weeks —1.32; 95%
Cl —191 to —0.73; P=0004). SAT significantly
increased in the LPV[r arm relative to the EFV arm, but

Excluded: 92
* Refusal to participate: 81

1st patient:  17/Mar/2010 T

* Mot meeting all inclusion oriteria: 4

Last patient: 29 Ap/2011

+ Meating any exclusion criteria: 7

Allocated to EFV: 16

Discontinued study medication:

1(6%)
Adverse eflects [1]
Lost to follow-up 1
Content wit hdr awal [+]

Continued on study medication:
15 * (94%)

Alloczted to LPV/r: 17

Discontinued study medication:
1(6%)

Adverse effects 1
Lodt to llow-up 1]
Consent withdrawal [+]

Continued on study medication:
16 (940%)

#1 patient amigned toLPV)ir arm discion tinued study medicition at 4 weeks because of nausea/diarrhoea
*1 patient assigned to EFY arm had confinmed HIV-1 RNA =50 copies/miLat 96 weeks

Fig. 1 Trial profile. EFV, efavirenz; LPV[r, lopinavir/ritonavir.

© 2015 British HIV Association

HIV Medicine (2016), 17, 340349

Jhon Rojas

Pagina 91



Nuevas estrategias de TAR Resultados

344 1 Rojas et al

Table 1 Baseline characteristics there were no significant changes between arms in BMI,

total body fat or VAT.

EFV (n = 16 PV [m=17
(n=18) frin=11) Table 3 shows the scores in the clinical evaluation of
Age [years) 53 (46-60) 51 [45-60) lipoatrophy at baseline, 48 and 96 weeks. Out of 96 eval-
Ealrr[%L|V' e 12 (7.5%) 12 (P0.6%) uations performed, patients scored worse than physicians
Bk Tor infection
MSM & [37.504] § (3535 in 67, physicians scored worse than patients in 12, and
Heterosexual 6 (37.5%) 6 (35.3%] patients and physicians scored similarly in 17. Scores
1"_""3'” . l; F:E:Ta]] 12 F}I_B-::“ remained mostly unchanged in the EFV arm but tended
Nmr::[o:mw - - to decrease in the LPV/r arm after 96 weeks.
ABC[3TC 12 (75%) 12 [T0.6%)
TOF(FTC 4 (25%) 5 (28.4%] . )
Off thymidine NRTIs [years) 4 (3-5) 4 [3-6) Changes in subcutaneous fat gene expression
Lipid-lowering thempy 2 (1259 2 [11.8%)

Body mass index [ka/m?)
CD4 cell count [eelkfmicrol)
Plasma lipids

223 (19.7-25.0)
467 (312-636)

23.1 (19.5-26.6]
455 (27E-6ET)

Figure 2 shows changes between arms in subcutaneous
fat gene transcript expression at 96 weeks. Messenger

Total cholesterol [mgldl) 729 (202-339) 231 (189485
LDL cholesteral [mgfdL) 130 (122-142) 128 [102-156) Table 3 Clinical evaluation of lipoatrophy. Both patient and physi-
HOL cholesterol [mg/dL] 43 [42-59] 51 [42-62) cian independently rated the degree of lipoatrophy according to
Triglyeerides (ma/dL) 159 (112-134] 168 (87-217) HOPS-derived criteria [5] for limbs and buttocks, and Fontdevila
m::a;t ) 083 (770-1342) 290 (7461467 tlas_siﬁcatiun [6..?_] fu-_r facial evaluation. The worst score from cither
Arm fat (3] 13 (B-19] 14 (10-20) patient or physician in any of the three hud\,f sites cvalgatcd [limbs,
Leg fat [g) 1473 [1231-2398) 1672 (1243-2720) buttocks or face) was used for the analysis of scoring changes.
Leg fat (%] 10 (8-14) 1 (914 Patients scored worse than physicians in 67 evaluations, physicians
Limb fat (g] 2436 (2001-3740) 2662 (1989—4187) scored worse than patients in 12 evaluations, and patients and
Limb fat (%) 11 (8-15) 12 (3-16] physicians scored similarly in 17 evaluations
Trunk fat [g) 5992 (40868354 6074 (5233-90132)
Trunk fat (%] 25 [21-29] 24 (2128 No Mild Moderate  Sewere
Tatal fat [g) B420 [F1BB-12 257)  BSG5 (7339-13 233 (score  [score  [score (score
Tatal fat (%) 21 (18-24) 2 (1e-25) of 0) of 1) of 2) of 3) Pevalue
Fat mass ratio 25 [2.1-249] 27 [18-27)
CTscan Baseline
SAT em’] 17 [B0-163) 119 (78-175) ERV [m = 16 L] o B o
VAT [em’) 145 (B8-207) 139 (80-200) LPvr [ = 17) 0 i} 12 5
Week 48
EFV, efavirenz; LPVr, lopinavir/ritonavir; MSM, Male homosexual; VDU, ERY (m = 16) 0 1 7 ] 025
Intravenous drug user; ABC/3TC, abacavir/lemivudine; TOF/FTC, teno- PV (n = 18] 1 7 7 1
fovirfemtricitabine; NRT, nucleoside revers transcriptase inhibitors; Week 95
] dual ¥-ray absorptiometry; CT, computed tomography; SAT, subcu-
t:r%:us ahdn:;nal fal:l;J VAT, visterall ahchninaI fat. e I ERf{m = 15] o o . 9 0.08
Data are median values (interquartile range) unless otherwise expressed. LPrin =18 2 a ;i 0
Table 2 Change from baseline in body composition parameters at 48 and 96 weeks
48 weeks 96 weeks
EFV [n= 186) LPVr (n = 18) Pevalue  EFV [n=15) LPVr (n= 18) Povalue
BMI (kg/m?) +01 [—1.6 +20) —07 [-2.1, #1.7) 0.88 +09 [-0.3, +23) —0.5 [—2.0, +18) [ivE]
Arms (g —B4 [—740, +135.3) +131.7 [—31.5 +359.4] 079 +13.6 [-80.2, +1655) +314.4 (+12.2, +6053) Qa4
Arm (%] —64 [—18, <60 +11.0 (+3.0, +20.2) 073 +25 (—4.9, +12.8] +173 (+9.8, <258) 037
Legs (gl +165 [—154.0, +790.9] +2946 (—222 8, +465.9) 0.15 — 1772 [—350.4, +487.6] +T73 (+3489, +1180.2) 006
Legs [ +1.5 [-6.3, =120 +129 (+1.5, +23.7) 0.23 —4.4 [—1001, <136 +218 (+163, <29.8] o5
Limb= fg) <073 [-1753, <888 3) 4126 [—137.6, +702.3) 0.10 —BB5 [—410.2, +5074) 10432 (+402.6, +1687.5) 004
Limkbs (%) +1.1 (5.7, +10.9) +123 [+1.5, +27.4) 025 +0.4 [—4.6, +13.1) +7315 [+157, +329) o5
Trunk [g) +T066 [—496.7, <1350.8) —475 [—1049.7, <954 8) 017 +1028.8 [—6B.5, +2394.6) —637.2 [—1544.6, +414.5) k]
Trunk (%) <152 [-11.7, =<2&8) —36 (—9.1, <13.8) 0.14 +21 8 [-1.0, +37.9 —106 (—156, —6.39) 008
Total fat [g) +8B93 (—B20.1, +31223]  +3589 (—1228.7, +14251] 087 +1275.1 [-567.3, +3308.1) +463.9 (11123, <2388.7) 067
Total fat [ +17.8 [—1439, +365) +87 [+21, +12.5) 0.72 +26.9 [—6.9, +43.5] +13.9 (+68, +19.7) Q57
Fat mazs ratio +0.34 [+0.21, =049 —0.15 (—0.02, —0.25) 0.02 +0.68 [+0.51, +0.86) —0.66 (—0.45, —0.86) oo4
SAT [em?) +21 (886 +13.3) +143 (131, =11 .4) 0.08 +33 [-61, +101] +19.7 (+11.4, =27.1) o3
VAT [em®) +72 [+0.2, +14.5) —26(-9.1, +55) 024 +3.4 [+12, +156) —23 (-10.2, +59) ol4

BMI, body mass index; SAT, subcutaneous adipose tissue; VAT, visceral adipose tissue.

Data are median values (interquartile range).
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Fig. 2 Transcript expression changes from baseline until 96 weeks in E = b b I " 'g
the subcutaneous fat genes assessed in efavirenz (EFV) and lopina 2
virfritonavir [LPVr) study arms. Data are expressed relative to the £
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taining antiretroviral drugs other than thymidine NRTIs
may show differential effects on body fat. The ALTAIR
study [13] and ACTG A52245 substudy [14] in which
HIV-infected patients started TDF/3TC-based ART, have
shown that atazanavir/ritonavir may lead to significantly
higher limb fat increase than EFV after 96 weeks. In
ACTG 5142 [2], patients treated with the NRTI backbone
TDF plus emtricitabine (FTC) showed twice as many sub-
jects with limb fat loss = 20% in the EFV arm (120g)
compared with the LPV/r arm (6%) after 96 weeks,
although this difference was not statistically significant.
Body composition data from older studies in antiretrovi-
ral-naive patients such as BMSO089 and COL100758
showed higher limb fat increase when atazanavir was
ritonavir-boosted than when it was not [15], and when
fosamprenavir was boosted with ritonavir 200 mg instead
of 100 mg [16], respectively. Taken together, all of these
data suggest that at least some protease inhibitors (rela-
tive to EFV), when administered ritonavir-boosted [rela-
tive to ritonavir-unboosted) and with a higher dose of
ritonavir boosting (relative to a lower dose), will lead to
higher limb fat gains in antiretroviral-naive HIV-infected
patients starting ART. Switching from non-NRTIs to LPV/
r while preserving NRTIs (mostly thymidine NRTIs, stavu-
dine 48% and zidovudine 34%) in patients failing first-
line non-NRTIl-based therapy also led to significant limb
fat increase at 48 weeks [17], in accordance with our
results. Whether the effect of LPV/r switch on promoting
limb fat gain may be shared by switching to protease
inhibitors other than IPV/r is plausible but currently
unknown.

Dur study also suggested a differential trend berween
EFV and LPV/r regarding trunk fat by DXA and VAT by
CT scan. Subcutaneous and intra-abdominal fat depots
show biological and genetic differences both in the gen-
eral population [18] and in HIV-infected patients with
lipodystrophy [19]. In HIV-infected patients, lipoatrophy
and lipohypertrophy do not necessarily present concur-
rently [20,21]. The old protease inhibitor indinavir was
reported to promote visceral fat gain (the so-called ‘crix-
belly’) [22]. An increase in VAT following the initiation
of ART has been commonly described; increase in VAT
usually correlates with increase in limb fat and both
changes may reflect the ‘return-to-health’” phenomenon
instead of direct drug effects [23]. However, in the
MITOX study in which HlV-infected patients with lipoat-
rophy had their antiretroviral regimens switched with the
aim of increasing limb far, it & remarkable that VAT
also tended to decrease in the experimental arm over a
96-week period [24] in agreement with our results.

Recent in wvitro data have shed more light into the
potential toxic effects of EFV on human adipose and
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hepatic cells. When compared with LPVr [11], nevirapine
[25] or rilpivirine [26], EFV showed greater effects on
impairing human adipogenesis, and increasing the
expression and release of inflammatory cytokines. EFV
(but nor nevirapine) has also been shown to induce mito-
chondrial toxicity by acutely inhibiting complex I of the
respiratory chain, which in tum leads to a rapid accumu-
lation of lipids in the hepatocyte cytoplasm mediated by
activation of 5" adenosine monophosphate-activated pro-
tein kinase [27,28]; hepatic steatosis has been associated
with insulin resistance, dyslipidaemia and visceral
abdominal obesity [29]. Although these in witro toxic
effects of EFV might be compensated in vivo by upregu-
latory mechanisms, they might have a role in maintain-
ing body fat abnormalities in patients with lipoatrophy
by both preventing limb fat gain and promoting visceral
fat accumulation. In a recent nonrandomized study
assessing 48-week changes in molecular markers of adi-
pocyte biology and function in subcutaneous adipose tis-
sue  biopsies from antiretroviral-naive HIV-infected
patients starting either EFV or LPV/r with TDF/FTC [30],
EFV was associated with increased expression of genes
encoding for inflammatory cytokines relative to [PV/r In
our study, CEBP/A, ADIPOQ, GLUT4, LPL and COXIV
expression in subcutaneous adipose tissue was signifi-
cantly higher with LPV/r than with EFV after 96 weeks,
although there were no differences between arms in
inflammatory gene expression. These trends were similar
to those observed in a 48-week randomized clinical trial
performed by our group in antiretroviral-naive HIV-in-
fected patients starting either EFV or LPV/r [12], although
in the latter study body fat changes between arms were
not significant. Because the mRNAs for CEBP/A, ADIPO(,
GLUT4, LPL and COXIV genes and their corresponding
protein levels are decreased in HIV-infected patients with
lipodystrophy [31], our results might suggest a potential
beneficial impact of the switch strategy on lipoatrophic
adipose tissue. Nevertheless, the increased transcription of
GLUT4 in patients switching to LPV/r may alternatively
reflect a compensatory mechanism for the known Pl-me-
diated inhibition of GLUT4, a mechanism leading to insu-
lin resistance [32]. Unfortunately, plasma markers of
insulin sensitivity were not measured in this study.
Switching from EFV to LPV/r decreased HDL choles-
terol. No effects were seen in other lipids than HDL
cholesterol, although this may be due at least in part to
the low sample size. Our group reported yearss ago that
clinically evident lipodystrophy was an independent risk
factor for developing early dyslipidaemia on stanting
LPV/r-based therapy in antiretroviral-experienced HIV-
infected patients [33]. Although the limb fat increase and
trunk fat decrease seen after LPV/r switching in this study
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might reflect a more healthy body fat distribution and
therefore contribute to a more favourable lipid profile,
the use of LPV/r has been consistently associated with
dyslipidaemia [34] and myocardial infarction [35,36].

Our study had important limitations. Participants were
unintentionally selected with only 33 out of 125
screened patients agreeing to be randomized, although
we could not find major epidemiological or HIV history
differences between patients declining or accepting entry
to the study. Due to a lower than expected attrition rate,
we were able to maintain the sample size estimated to
detect differences in the primary end-point. The open
label administration of antiretroviral drugs might have
induced some bias in making patients who had their
therapy switched to adopt diet or lifestyle measures dif-
ferent from those who had their therapy continued. Nev-
ertheless, these factors usually exert impact through
weight change and we found significant differences in
body fat changes between arms despite no difference in
body mass index. We did not assess plasma insulin resis-
tance markers and therefore we do not know whether
body fat changes on switching to LPV/r ultimately led
to a better or a worse insulin sensitivity status. We have
previously observed that body fatr changes, even in the
subcutaneous fat compartment, in antiretroviral-naive
patients treated with some ritonavirfboosted protease
inhibitors may be associated with insulin resistance [22].
Due to the small sample size, we were unable to assess
more detailed information about factors influencing
body fat changes. Findings were restricted to lipoat-
rophic patients with clearly defined inclusion and exclu-
sion criteria who had EFV replaced by LPV/r and may
not be extrapolated to other types of patients or
antiretroviral therapies. Most participants were men and
our findings cannot be generalized to women. We found
it extremely difficult to enroll patients because they
simply did not accept switching to a more complex
regimen despite fulfilling all inclusion and exclusion
criteria; the advent of new once-daily Pl/r-based single
tablet combinations could improve this limitation.
Although the results of our study suggest an improve-
ment in lipoatrophy and body fat distribution by switch-
ing from EFV to LPV/r, this strategy should be balanced
against the well-established inconveniences of a more
complex regimen and also the potential risks for LPV/
r-associated adverse effects [34-36].

Lipoatrophy still remains as a prevalent problem in
developing countries and other HIV seitings despite the
decreasing use of thymidine NRTIs. Our study suggesis
that switching from EFV to LPV/r in HIV-infected
patients with clinically apparent lipoatrophy may offer
further improvement in limb fat gain beyond thymidine

@ 2015 British HIV Association

NRTI discontinuation, although it may be also accompa-
nied by well-known LPVr-related adverse effects such as
insulin resistance, dyslipidaemia and cardiovascular dis-
ease. Further studies that consider switching to other
more convenient and better tolerated Plfr-based regimens
will be needed to confirm this strategy and to determine
their clinical relevance.
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5.2 Estudio KiRilNa

Objetivo 3.2 Evaluar la eficacia y seguridad de abacavir/lamivudina con los ITINN rilpivirina o
nevirapina en pacientes infectados por VIH sin tratamiento previo.

PDF del articulo 2:
“Effectiveness and safety of an abacavir/lamivudinelrilpivirine regimen for the
treatment of HIV-1 infection in naive patients”. A. Curran, J. Rojas, A. Cabello, J. Troya,

A. Imaz, P. Domingo, et al. J Antimicrob Chemother 2016; 71: 3510-4. Fl: 5,217.
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Effectiveness and safety of an abacavir/lamivudine + rilpivirine regimen
for the treatment of HIV-1 infection in naive patients
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Objectives: To describe the effectiveness and safety of an abacavirflamivudine +rilpivirine regimen in naive
HIV-1-infected patients, as there is a lack of data with this combination.

Methods: This was an observational, retrospective, multicentre study in eight Spanish hospitals. All antiretroviral-
naive patients =18 years old and starting abacavir/lamivudine + rilpivirine were included. Effectiveness (ITT and
on-treatment) and safety (adverse events and laboratory parameters) were assessed during follow-up. Values
are expressed as n (%) or median (IQR). The Wilcoxon signed-rank test was used to compare baseline and 6 and
12 month values.

Results: Eighty-four patients were included [93% males, age=36 (30-45) years]. Time since HIV diagnosis was
12 (&~ 35) months. Fifty-one per cent of patients hod comorbidities. Baseline CD4+ was 425 (340-519) cells/mm
and baseline HIV-RNA was 19000 (9500-42 000) copies/mL. Median follow-up was 18 (9-22) months; 100% and
68% patients with at least & and 12 months, respectively. At 6 and 12 months effectiveness was 94% and 86% by
ITT analysis and 96% and 97% by on-treatrment analysis. At 12 months, there were significant increases in D4+
(+262 cell/mm?) and HOL cholesteral (+& mg/dL) and a significant decrease in the total cholesterol/HDL choles-
terol ratio (—0.2). There were two (2.4%) virological failures (HIV-RNA 50-100 copies/ml); one patient later
achieving virological suppression without changing the treatment. Six patients (7.1%) changed treatment due
to reasons other than virological failure or side effects. One patient discontinued treatment due to gastrointes-
tinal complaints attributed to abacavirflamivudine.

Conclusions Abacavir/lamivudine+ rilpivirine was an effective and safe option in a selected group of HIV-1-
infected treatment-naive patients.

two NRTIs.~® Most of these patients were receiving tenofovir/

Introduction S i . .
emtricitabine as the backbone.®* Only 35 patients (10%) in the

Current ART against HIV is highly effective and physicians have to
take into consideration other characteristics when selecting the
ART regimen, such as convenience, toxicity or cost.

Abacavirlamivudine offers some advantages compared with
tenofovirfemtricitabine, mainly avoiding potential renal and
bone taxicity. ™ It is also a fixed-dose combination, allowing ance-
daily regimens with low pill burden, and a reduced cost compared
with tenofovirfemtricitabine.

Rilpivirine is a second-generation MMRT Lapproved for the treat-
ment of HIV-infected patients with HIV-RMNA =100000 copies/mL
in combination with other ART?

Efficacy and safety of rilpivirine in naive patients has been
demonstrated in randomized clinical trials, combined with

THRIVE study received abacavirflamivudine.®

However, abacavirflamivudine +rilpivirine is not considered a
preferred aption in naive patients in guidelines,*™® probably due
to scarce data from clinical trials.

The aim of this study is to describe in the clinical practice the
effectiveness and safety of abacavir/lamivudine + rilpivirine in
naive HIV-infected patients.

Methods

This was an observational, retrospective, multicentre study carried out in
eight Spanish university hospitals (KiRilNa study).

i The Author 2016. Published by Oxford University Press on behalf of the British Society for Antimicrobial Chemnotherapy. All rights reserved.

For Permissions, please e-mail: journals permissions@oup.com
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Subjects and design

All consecutive HIV-1-infected adult patients having started a combin-
ation of abacavirfamivudine (500/300 mg fixed-dose combination once
daily) plus rilpivirine (25 mg once daily) as their first ART before the 30
June 2015 were included, irmespective of being currently on this regimen
or not. All patients tested negative for HLA_B*5701 and hepatitis B surface
antigen and had baseline resistance testing without mutations before
initiating ART.®

Eligible patients were selected from each hospital-specific HIV data-
base. Study-defined data were obtained from patient clinical charts and
electronic medical records. The follow-up was censored for analyses on
the 31 December 2015,

Demaographic data, HIV-related data, comorbidities and other relevant
medical conditions were recorded. The main reason for initiating the aba-
cavirlamivudine +rilpivirine regimen was also recorded. During follow-up,
decided by the physician in charge of the patient as routine dlinical care,
information regarding CD4+, HIV-RNA, laboratory parameters (blood
count, renal, liver and fasting lipids), adverse events and reasons for
discontinuing abacavirflamivudine + rilpivirine if any were recorded. If
ART was stopped due to virological failure (VF), the results of resistance
testing when performed, the subsequent prescribed therapy and out-
comes werne analysed.

VF was defined as not achieving HIV-RNA <50 copies/mL, confirmed
HIV-RNA =50 copies/mL after achieving undetectable viral load or last
determination =50 copies/mL if treatment was changed or patient was
lost to follow-up. Treatment failure included VF, ART change due to any
reason, death or loss imespective of follow-up.

The primary cbjective was to analyse in real life the effectiveness of
abacaviramivudine +rilpivirine in naive patients, using ITT (missing/dis-
continuation/VF equals failure) and on-treatment (censoring any cause
of treatment failure other than VF) analyses at 6 and 12 months
(+1 month).

Ethics
The protocal was approved by the Clinical Research Ethics Committees of

the participating centres in accordance with the 2008 Declaration of
Helsinki.

Statistical analysis

For qualitative variables, number of patients and percentages were given,
For guantitative varables, median and I0R were used.

Comparisons between baseline and follow-up variables were
performed with the Wilcoxon signed-rank test.

All statistical tests were two-tailed and performed at a level of statis-
tical significance of Q05 (SPSS 20.0; IBM Corp., Armonk, NY, LISA).

Results

Eighty-four patients were included. Baseline characteristics are
described in Table 1. Median follow-up with the study regimen
was 18 (9-22) months, with 100% and 68% patients reaching
6 and 12 months, respectively.

Forty-three patients (51%) had comorbidities [five (6%)
patients had more than one comarbidity]. Fourteen patients
had bone disease (osteopeniafosteoporosis), seven chronic liver
disease, seven depression, five diabetes, five hypertension, four
dyslipidaemia, two cardiovascular disease and four other
diseases.

The main reasons for starting the abacavir/lamivudine +
rilpivirine regimen were due to pre-existing comarbidities or to

Table 1. Baseline charactenistics; N= 84

Male 78 (93)
Age (years) 36 (30-45)
HIV infection diagnosis (months) 12 (4-35)
HIV transmission route
DU 3 (4)
MSM 64 (76)
heterosexual 15 (18)
others 2@
Baseline CD&+ (cellsfmm’) 425 (340-51%5)
<200 34
200-350 21 (25)
=350-500 36 (43)
=500 24 (28)
Baseline HIV-RNA (copies/mL) 19000 (500-42000)
<10000 21 (25)
10000-50000 47 (36)
=50000 16 (19)
AIDS-defining illness 0
Positive for hepatitis Cvirus 5 (6
Comarbidities 43 (51)
Creatinine (mg/dL) 0.90 (0.79-0.98)
Total cholesterol (mg/dL) 158 (138-150)
HOL cholesterol (mg/dL) 40 (35-47)
LDL cholesterol (mg/dL) 95 (77-122)
Triglycerides (mafdL) 89 (66-126)
Total cholesterol/HDL cholesterol ratio 402 (3.36-4.82)

Results anre expressed as n (%) or median (IQR).

prevent toxidties in 50 (60%) patients and other reasons (cost,
trust in the regimen) in 34 (40%) patients.

Effectiveness by ITT analysis was 94% (95% C1==87%-98%)
at 6months and 86% (95% CI=76%-92%) at 12 months
{Figure 1a). By on-treatment analysis the effectiveness was 96%
(95% CI=50%-99%) and 97% (95% CI=91%-99%) at & and
12 months, respectively (Figure 1b). There was a significant increase
in D4+ cell count at 12 months 262 cells/mm?’, P<0.005).

At 12 months there were two VF. One patient had HIV-RNA
of 96 and 94 copies/mL and ART was switched to abacavir/
lamivudine + raltegravir, achieving undetectable HIV-RNA. The
ather patient had HIV-RNA 90 and 66 copies/mL and viralogical
suppression was achieved later without changing the treatment.
Resistance testing could not be performed in these patients due to
low HIV-RMA.

At 12 months seven patients had stopped abacavir/lamivudine +
rilpivirine due to reasons other than VF: two patients were lost to
follow-up, three switched to abacavirlamivudine/dolutegravir (two
due to omeprazole use and one for simplification), one switched
to zidovudineflamivudine+ nevirapine due to pregnancy and one
switched to tenofovirfemtricitabine/rilpivirine due to adverse events
attributed to abacavir (gastrointestinal complaints). Five patients
reported mild gastrointestinal disturbances without discontinuing
ART. One patient started atorvastatin.

After 12 months there were significant increases in serum
creatinine [0.07 (-0.03 to 0.14) mg/dL, P=0.015] and HDL chal-
esterol [+4 (=1 to 10) mg/dL, P< 0.001] and significant decreases
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Figure 1. (0) Effectiveness by ITT (missing/discontinuation equals failure) analysis. (b) Effectiveness by on-treatment (missing or discontinuation

censored) analysis. M, missing; DC, discontinuation.

in the total cholesterol/HOL cholesterol ratio [<0.20 (=074 to
0.10), P=0.006]. One patient presented a grade 3 increase in
liver enzymes at month 6 with spontaneous recovery without
madifying ART.

Discussion

We have observed that, in clinical practice, an abacavirflamivudine +
rilpivirine regimen is effective and safe in this selected group of
naive HIV-1-infected patients.

There are scarce data in the literature using this combination.
In naive patients, in the THRIVE study only 10% (n=235) of the
included patients received abacavir/lamivudine +rilpivirine. The
overall efficacy was B6%, without apparent differences depending
on the NRTI backbone.” Recently, a study evaluating this combin-
ation has been presented following 33 patients for 12 months.

Only one VF was seen in a patient with intermittent adherence
{with NRTI and NNRTI resistance) and seven patients discontinued
treatment (for toxicity/intolerance in four).™

In patients with undetectable HIV-RMA, this regimen has been
used as a switch strategy. Imaz et al.'* presented a series of 80
patients with effectiveness at 6 months of 85% (ITT) and 92%
{on-treatment), improvernent in lipid profile and two discontinua-
tions due to adverse events. In the SIMKE study, 85 patients were
switched to abacavirflamivudine +rilpivirine. After 12 months the
effectiveness was 96%; there was one VF and four discontinua-
tions due to adverse events.'? In the SIMRIKI study, the effective-
ness after 12 months in 205 patients was 91% (ITT) and 97%
(on-treatrment), with five VF and four discontinuations due to
toxicity. ™

There are several arguments in favour of using this combin-
ation in selected patients. One is avoiding the potential renal
and bone side effects of tenofovir. Even when tenofovir
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alafenamide (a pro-drug with less renal and bone toxicity than
tenofovir disoproxil fumarate)™ becomes available, it will be
more expensive than abacavir. Another reason for using abaca-
virflamivudine +rilpivirine is the good tolembility of the regimen,
as previously described.’® Furthermaore, we observed a good
metabolic profile, significantly increasing HOL cholesterol without
changes in total cholesterol or LDL cholesterol, resulting ina small
but significant decrease of the total cholesteral/HOL cholesterol
ratio. These HDL cholesterol increases have also been seen with
abacavir/larmivudine in larger randomized trials, but without sig-
nificant decreases in total cholesterol/HDL cholesterdl ratios."'”
Rilpivirine is a weak inhibitor of OCT2 transporters in the proximal
tubular cell and can slightly increase serum creatinine due to
inhibition of the renal active tubular secretion, as seen in our
patients, without affecting the actual glomerular filtration rate.*®

It is also a convenient regimen, containing only two pills
(rilpivirine being the smallest ART tablet available) taken once
daily. The potential for drug-drug interactions with rilpivirine is
low."® Last but not least, it is a relatively cheap regimen.

Of course, some precautions have to be taken, all inherent to
the drugs that form the combination. Rilpivirine is only approved
for patients with HIV-RNA 100000 copiesimL® and probably nat
recommended in patients with CD4+ cell counts <200 cells/mm?.
It has to be taken with food and the patient cannot take proton
pump inhibitors,® but these precautions are applicable irespective
of the drugs that accompany rilpivirine. Regarding abacavir use in
patients with high cardiovascular risk, evidence in the literature is
inconsistent, with an association found in some cohorts'® but
not in others nor in a meta-analysis performed by the FDA"
Howewver, some guidelines recornmend caution when using abaca-
virinthese patients.>® Furthermore, patients must have o negative
HLA B*5701 before starting abacavir.

The retrospective, observational nature of this study is o dear
lirnitation that can entail a selection bias and does not allow
controlling for factors such as adherence or adverse events that
might have not been reported. Furthermore, not all patients
have the same follow-up. Longer evaluation of these patients
will be very useful to determine the real effectiveness and safety
of this regimen in the clinical setting.

In conclusion, abacavirflamivudine + rilpivirine was an effect-
ive and sofe option in a selected group of HIV-1-infected
treatment-naive patients.
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5.3 Estudio KIVI (ABC/3TC/NVP)

Objetivo 3.2 Evaluar la eficacia y seguridad de abacavir/lamivudina con los ITINN rilpivirina o
nevirapina en pacientes infectados por VIH sin tratamiento previo.

PDF poster:

“Effectiveness and tolerability of abacavir-lamivudine-nevirapine (ABC/3TC/NVP) in a
multicentre cohort of HIV-infected, ARV-naive patients”. D. Podzamczer, J. Rojas, |.
Neves, E. Ferrer, J. Llibre, J.M. Leal, et al. Abstracts of the HIV Drug Therapy Glasgow
Congress 2014 Podzamczer D et al. Journal of the International AIDS Society 2014,

17(Suppl 3): 19773. FI: 5,131.
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Podeamecer D et al. Joumal of the international AIDS Sodety 2014, 17Euwppl 3):19773
International AIDS Society

Poster Sessions — Abstract P241

Effectiveness and tolerability of abacavir-lamivudine-nevirapine
(ABC/3TC/NVP) in a multicentre cohort of HIV-infected, ARV-naive
patients

Podzamczer, Daniel’; Fredy Rojas, Jhon?; Meves, lsabel®; Ferrer, Elena®; Llibre, losep M*; Leal, Manuel®;
Gorgolas, Miguel®; Jose, Crusells M™; Gatell, Josep M™; Correia Abreu, Ricardo”; Curto, Jordi'; Domingo, Pere®;
Pilar, Barrufet M*® and Rozas, Nerea®

“infectiows Diseases, Hospital Universitar] de Belivitge, Barcelona, Spain. Minfectioes Diseases, Hospital Clinic, Banelona, Spain. “Infectiows Diseases, Hospital Pedro
Hispana — ULS Mamsinhas, EPE, Porto, Portugal. A infectious Diseases, Hospital Germans Trias | Pujol, Banmelona, Spain F Infectiows Dise ase s, Hospital Unbversitario
Virgen del Rocia, Sevilla, Snain.‘lri'ectiu-l.s Disease s, Fundacio limener Diaz, hh‘:i'id,Snain.?lri'ecticm: Diseases, Hospital Jinico Universitario Lazano Blesa, Zaragara,
% pain. Mrfectious Diseases, Hospital de la Santa Creu | Sant Pay, Barceloma, Spain. infection Diseases, Hompital de Mataro, Matano, Spain.

Purpose: Very scarce information has been published to date with the combination of ABC/3TC/NVP but it is currently being
used in clinical practice in Spain and Portugal. Our aim was to present the clinical experience with this regimen in a amhort of
adult HIV-infected antiretroviral [(ARV)-naive patients.

Methods: Retrospective, multicentre, cohort study. Consecutive adult HIV-infected ARV-naive HLA-B*5701-negative patients,
who started ABC/3TC/NVP between 2005-2013, with at least one follow-up visit, were induded. Demographic, dinical and
laboratory variables were assessed at baseline, month 1, and every three—four months thereafter The primary end point was
HIV-1 viral load (VL) <40 ¢/mL at 48 weeks. Data were analyzed by intent-to-treat ([TT) [switch = failure, and missing = failure)
and on treatment (OT) analyses.

Results: 78 patients were included. Median follow up was 26 (0.1-84) months. B6% were male, median age 41 [23-69) years, 9%
had AIDS, B% were HCV 4, baseline CD4 was 275 (10-724) cells/ L and median VL 4.58 (3.02-6.92) log. After 48 weeks, VL
was < 40 ¢/mL in 89.8% (OT), 79.7% (M =F) and 65.4% (S =F) and at 96 weeks in 88.5%, 78.9% and 61.6%, respectively. CD4
increased + 246 (p < 0.001) and + 292 (p <0.001) cells/ul after 48 and 96 weeks, respectively. One or more drugs of the
regimen were discontinued in 33 (42.3%) patients. In 15 {19.2%) patients (13 NVP, 2 ABC/3TC) therapy was stopped due to
toxicity after a median of one month (in only two cses after six months of follow up): 80% of them had rash/liver toxicity. Six
(7.7%) patients discontinued ART due to virologic failure, five [6.4%) because of other reasons and seven (9%) were lost to
follow-up. ALT but not AST significantly increased [ 40.07 ukat/L at 96 weeks, p = 0.033). A significant increase of 25%, 26% and
42% in total cholesterodl, LDLc and HDLe, respectively, and a signifiant decrease in TC/HDL matio (6%, p = 0.008) was observed
after 96 weeks.

Conclusions: Despite a considerable propotion of patients had to stop therapy due to toxicity [ most associated with NVP), those
initially telerating this regimen presented a high virologic and immunologic response after 96 weeks, as well as a favourable lipid
profile. ABC/3TC/NVP may be a suitable alternative first regimen, mainly in countries with economic constraints.

Published  November 2014

Copyright: (£ 2014 Podramczer D et al; licensee Intemnational AIDS Society. This i an Open Acces article distributed under the terms of the Creative fommons
Attribution 3.0 Unported §CC BY 3.0) Uoense fhitp:/fonea thvecommions ol eenses/by/ 3.0/, which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work & propery dted.
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5.4 Estudio ZEST

Objetivo 3.3 Evaluar el impacto del uso de bifosfonatos (acido zolendrdnico) vs el cambio del
tratamiento con tenofovir a otros regimenes en la densidad mineral ésea de adultos infectados por el

VIH suprimidos virolégicamente, con DMO baja y que llevan TDF en su TAR.

PDF del articulo 3:
“Zoledronic acid is superior to tenofovir disoproxil fumarate-switching for low bone
mineral density in adults with HIV”. ).F. Hoy, R. Richardson, P.R. Ebeling, J. Rojas, N.

Pocock, S.J. Kerr, et al. AIDS 2018; 32: 1967-75. Fl: 4,914.
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Zoledronic acid is superior to tenofovir disoproxil
fumarate-switching for low bone mineral density in
adults with HIV

Jennifer F. Hoy?, Robyn Richardson”, Peter R. Ebeling®,
Jhon Rojasd, Nicholas Pocock®, Stephen ). Kert™®, Esteban Martinez?,
Andrew Carr”, for the ZEST Study Investigators

Objective: To compare the effects of switching tenofovir disoproxil fumarate (TDF) or
treatment with an intravenous bisphosphonate on bone mineral density (BMD) in HIV

positive adults with low bone mass.

Design: Two-year, randomized, open-label study at 10 sites in Australia and Spain.

Participants: Of 112 adults on TDF-based antiretroviral therapy (ART) screened, 87
with low BMD (T-score < —1.0 at hip or spine by dual-energy X-ray absorptiometry) and
undetectable plasma HIV viral load were randomized to either switch TDF to another
active antiretroviral drug or to continue TDF-based ART and receive intravenous
zoledronic acid (ZOL) 5 mg annually for 2 years.
Primary outcome measure: Change in lumbar spine BMD at 24 months by intention
to-treat analysis. Secondary outcomes included changes in femoral neck and total hip
BMD, fractures, safety, and virological failure.
Results: Forty-four participants were randomized to TDF switch and 43 to ZOL, mean
age 50 years (SD 11), 96% men, mean TDF duration 5.9 years (SD 3.1), and mean spine
and hip T-scores —1.6 and —13, respectively. At 24 months, mean spine BMD
increased by 7.4% (SD 4.3%) with ZOL vs. 2.9% (SD 4.5%) with TDF-switch (mean
difference 4.4%, 95% Cl 2.6-6.3; P < 0.001). Mean total hip BMD increased by 4.6 (5D
2.6%) and 2.6% (5D 4%), respectively (mean difference 1.9%, 95% CI 0.5-3.4;
P=0.009). There was one fracture in the ZOL group vs. seven fractures in four
TDF-switch participants. Virological failure occurred in one TDF-switch participant.
Other safety endpoints were similar.
Conclusion: ZOL is more effective than switching TDF at increasing BMD in HIV
positive adults with low bone mass.

Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.

AIDS 2018, 32:1967-1975

Keywords: bone mineral density, HIV, osteoporosis, tenofovir, zoledronic acid

Backgruund antiretroviral thempy (ART) have lower BMD than
ART-naive, HIV-infected adults [2]. Initation of ART is
Aduls with HIV infection have a higher prevalence of associated with loss of BMD [3]. BMD declines by 3—5%
low bone mineral densicy (BMD) (40-83%) than HIV- at the hip and spine in the first year of tenofovir disoprosil
uninfected adults [1], and HIV-positive aduls on fumarate (TDF)-based ART, and these declines are
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significantly greater (approximately rwo-fold) than for
ART regimens not including TDF [4-6]. In some
studies, BMD continues to decline by approximarely 1%
per year, a rate higher than in healthy controls [7,8]. TDF
is the most popular component of the nuclecside reverse
transcriptase backbone in ART regimens in low-income
and middle-income countries, so measures to minimize
its adverse effects on bone are desirable.

Fragility fractures are the clinical consequence of low
BMD. Prospective cohort studies report a significant
increase in fractures in HIV-infected relative o HIV-
uninfected men [9,10]. Use of ART is also associated with
asignificant increase in fracrures [11], whereas cumulative
and current use of TDF was associated with a significant
increase in fracmures in a large European cohort study
[12,13]. Fracrure prevalence incresses with age to a
greater extent in HIV-positive patients [12,14], which has
implications for the HIV population that is successfully
aging because of effective ART.

There are several proven interventions for low BMD in
HIV-positive adults: either antiresorptive therapy with a
bisphosphonate or switching TDF to another active
antrerroviral drug. Trials of bisphosphonate therapy in
HIV-positive adults have reported increases in BMD with
oral alendronare 70 mg per week or zoledronic acid 5mg
intravenously once a year [15-18]. BMD also increases
after switching TDF to abacavir, raltegravir or tenofovir
alafenamide (TAF) in virologically suppressed adules [19-
22|. Cross-study comparisons suggest that the effects of
bisphosphonate therapy may be greater than for TDF
switching ar 2 years, bur there has been no head-to-head
study to determine which strategy is superior. The aim of
the ZolEdronic acid versus Switching Tenofovir for low
BMD (ZEST) study was to compare the effecs of
zoledronic acid 5 mg intravenously yeary for 24 months
to switching from tenofovir to another antiretroviral drug
on lumbar spine and hip BMD in HIV-infecred adults
with low BMD. We hypothesised that zoledronic acid
would increase BMD more effectively over 24 months

than switching from TDE

Methods

Study outcomes

The primary objective of the smdy was to compare the
effects of an annual intravenous infusion of 5 mg zoledronic
acid to switching from TDF to another antire roviral drug
on lumbar spine BMD (primary endpoint) and hip BMID
(secondary endpoint) over 24 months. Mean percentage
change in lumbar spine BMD from baseline was chosen as
the primary outcome measure in preference to total hip
BMD, because of lambar spine BMD responding more
rapidly tointerventions asit contains a higher proportion of
metabolically active trabecular bone [23]. The secondary

objectives of the study were to compare the mndomized
groups for mean percentage change in hip BMD, incidence
of osteoporosis (defined bya Tscore << — 2.5), fracture risk
assessment using the appropriate Australian or Spanish
version of the Fracmre Risk Assessment equation (FRAX),
occurrence of fracmres, and safety (chinical and laboratory
adverse events of all grades, all serious adverse events, death,
progression to AIDS, and virological faillure defined by a
plasma HIV RNA greater than 200 copies/ml on two
occasions at least 4 weeks apart, and any antiretroviral
regimen modification after baseline).

Study design and participants

The study was a mndomized, open-label, 24-month trial,
with eligible participans randomly assigned to either
commence zoledronic acid Smg intmvenously, yeardy
(rwo doses; and continue TDF-contining ART) or
switch from TDF to another potent antiretroviral drug
selected by the investigator (without commencing a
bisphosphonate). The stdy was conducted prior to the
availability of tenofovir alafenamide. Randomization was
stratified by radiology facility {one each in Sydney,
Melbourne, and Barcelona), and by screening BMD (T
score greater than —2.0 or less than or equal to —2.0).
The study was approved by the insdmtional review board
at each participating clinical site, and was performed in
compliance with the principles of the Declaration of
Helsinki and local regulatory requirements. All partici-
pants provided written, informed consent prior t
enrolment. The smdy was registered on the Australian
New Zealand Clinical Trials Registry (ACTRN
126120007 T6B08).

Eligible patients were aduls with confirmed HIV
infection, virologically suppressed (HIV RINA <50 cop-
copies/ml) for a minimum of 3 months on TDF-
containing ART for at least 6 months, and had a Fscore
of less than —1.0 at the spine (L1-L4) or the left neck of
fermur on bone densitometry using dual-energy X-ray
absorptiomerry (DXA). Participants were not eligible if
they had received prior bisphosphonate therapy, had
received other anti-osteoporotic therapy for low BMDD,
had evidence of secondary osteoporosis, required
treatment for low BMD (e.g prior fragility fracture) or
contraindications to administration of zoledronic acid
(e.g- hypocalcaemia, recent or plinned major dental
surgery, uncorrected vitamin I deficiency), required
tenofovir for mearment of chronic hepartics B, had prior
virological failure, resistance, intolerance or contra-
indications to the proposed ART-switch regimen
(including HLA-B#5701 positivity or prior cardiovascu-
lar disease for abacavir—containing regimens) or had an
estimated glomerular filtration mate (eGFR) less than
60ml/min per 1.73 m”. The switch antiretrovirl drug(s)
was/ were selected prior to randomization.

All participants received calcium supplementation of

1500mg daily, and all participants with vitamin D
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insufficiency or deficiency received vitamin D) supple-
mentation at baseline and either month 11 (for the
zoledronic acid group) or month 12 for the TDF-switch
group. For vitamin D insufficiency (25-50 nmol/l)
participants in either group received a single tablet of
S0000IU wvitamin D, and for those with moderate
deficiency (<25nmol/l) a single dose of 1000001U
Vitamin D (two tables) was administered. Vitamin D
levels were rechecked ar month 3 and, if persistent
insufficiency or deficiency was identified, participants
continued to receive vitamin D 50000 [J monthly for
the duration of the smdy.

BMD at the lumbar spine (L1-L4) and hip were
measured annually by DXA for 2 years. All DXA images
were obtained using a standardized protocol, with central
adjustment of BMD wvalues for cross-sectional and
longitudinal consistency based on locally acquired
phantom scans. DXA scan results were not returned to
sites until month 24, unless a minimal trauma fracture
occurred, a BMD decline of greater than 5% occurred
or a Tscore less than —2.5 developed. By convention,
Tscores were calculated relative to peak bone mass in
young white women |[24]. z-scores were calculared
relative to reference populations matched by age, sex and
race /ethnicity. Low BMD for age (below the expecred
range) was defined by a z-score (spine, hip, femoral neck)
—2.0or less, consistent with recommendations for young
populations by the US National Osteoporosis Foundation
and the International Society for Clinical Densitometry
[25.,26]. Participants with BMD Tscores of —2.5 or less at
any site (L1-L4 spine, total hip or femoral neck) were
considered to have osteoporosis [27]. The Fracture Risk
Assessment Tool was used to generate FRAX scores for
the 10-year probability of a hip fracture or a major
osteopomiic fracture, using the relevant country of
participation tool for each participant [28].

Statistical analysis

The sample size was calculated using data from published
HIV BMD treatment studies [15—18,29,30], in which the
mean response at the lumbar spine relarive to control at 2
vears was 6.1% [standard deviadon (SD) <4%] with a
bisphosphonate and 1% (SD 2%) with TDF switching
[19.22]. Assuming a 4% (SD 6%) difference, the proposed
study would require 36 participants in each group to be
able to reject the null hypothesis that the population
means of the experimental and control groups are equal
with B0 power, and a type-1 error probability of (1.05.
To allow tor 15% loss to follow-up orstrate gy, we planned
to recruit 42 subjects to each group.

All analyses were performed after all participants
completed 2 years of follow-up or had permanently
withdrawn or been lost to follow-up. The modified
intention-to-treat (mITT) analyses include all patients
who were randomized excluding owo participants who
withdrew consent immediately after mndomization and

did not cese TDE and the per-protocol analyses
censored participants once they restarted TDF (in the
TDF-switch arm) or ceased TDF (zoledronic acid arm).
Those with no follow-up after baseline and those who
restarted or stopped TDF as protocol violatdons before
month 12 (or the first postbaseline study visit for toxicicy
endpoints) were excluded from the per-protocol analyses.

The primary outcome was percentage change from
baseline in BMD at the lnmbar spine at 24 months by ITT
analysis. For continuous data, mean change from baseline
to months 12 and 24 was calculared for participants
with baseline and at least one follow-up visit (mITT).
Both ITT (last observation carried forward) and per-
protocol analyses were performed for the BMD and
fracure endpoints; roxicity endpoints used per-protocol
datasetsonly. Trests were used to compare groups, unless
data was not normally distributed, in which case
Wilcoxon's test was used. Fishers exact test was used
toassess differences in proportions. Formal comparisons
of fracture numbers between arms were made with a
random effects longirudinal Poisson model. All analyses
used a two-sided & of 0,05 No adjustment was made for
multiple comparisons. Analyses were performed with
Stara version 15.0 (Statacorp, College Station, Texas,
USA).

Results

Participants and interventions

The study was performed at 10 clinical sites (9 in Australia
and one in Spain). Of the 112 volunteers screened, 87
participants were randomized between July 2012 and
January 2015, Two of the 44 participants randomized
the TDF switch arm revoked consent prior to ceasing
TDE and were excluded from analysis (Fig. 1, CON-
SORT diagram). Table 1 shows the baseline characrer-
istics of the 85 participants analysed (43 in the zoledronic
acid group and 42 in the TDF-switch group). The study
population was predominantly Cancasian, with median
age of 50 years; only 4% were women; the median CD4™
Tcell count was 618 cells/pl. The median duratdon of
prior TDF exposure was 6.2 (IQR 34-8.1) wyears.
Twenty-three participants (27%) had osteoporosis (T
score = —2.5) whereas 32 (38%) had low BMD forage (z-
score <—2.0) at the spine, total hip or femoral neck.
There was no difference in major osteoporotic or hip
fracture probability between study arms at baseline.

In the TDF switch arm, the predominant switch occurred
from TDF to abacavir (62%) or to raltegravir (19%). Of
those randomized to the zoledronic acid arm, one
participant died by month 3 and one moved overseas
before month 6, one was lost to follow-up at the month
24 visit. One participant in the TDF-switch arm was
incarcerated prior to month 12, but returned for
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Assessed for eligibility
(m=112)

Randomized
{m=8T)

Excluded (n = 25)

» Incligible (n = 22)
o T-score=-1.5{n=1T)
o Abnormal pathology (r = 3)
No ART-switch regimen (n= 1)
Incomplete screening procedures (n = 1)
clined to participate (n = 3}

9[" o

l —

l

TDF Switch arm (n = 44)

& Switched TDF (n = 42)

» Did not switch TDF (withdrew
consent before any regimen
change; n = 2)

Follow-Up

Zoledronic acid arm (r = 43)

* Received zoledronic acid
{n=43)

* All doses of zoledronic acid
given

Lost to follow-up (r = 0)

Discontinued intervention {re-

started TDF, n = 4)

& Adverse events (n = 3)

= TDF given through NG tube
after injury (n=1)

Analysis

Laost to follow-up (7 = 3)

o Diedin=1)

* Moved overseas (n = 1)

« LTFU(n=1)

Ceased TDF (n = 3)

* VL not fully suppressed (n = 1)
* Decliming renal function (n = 2)

Analysed (m=42)
#  Excluded from analysis (r = 0)

Amnalysed (n = 43)
s Excluded from analysis (n = 0)

Fig. 1. CONSORT diagram.

continued follow-up by month 24, All planned
zoledronic acid infusions were given (one was delayed
because of dental work). Strategy was maintained in 40
(93%) of those allocared to zoledronic acid (three
participants ceassed TDF) and in 38 (90%) of those
allocated to cease TDF (four participants restarted TDE,
none received zoledronic acid).

Primary study endpoint: change in lumbar spine
bone mineral density at 24 months

The mean percentage changes in BMD in the zoledronic
acid and TDF-switch groups and the estimated overall
mean treatment differences at month 24 were 7.4 vs. 2.9%
[difference 4.4% (95% CI 2.6-6.3), P<0.001] at the
lumbar spine; 4.6 vs. 2.9% |difference 1.9% (95% CI0.5—
3.4), P =0.009] by ITT analysis (Table 2). The increase in
BMD was the greatest in the first 12 months for both
strategies. The rate of increase slowed in the second year

tor the zoledronic acid group whereas the BMD change
plateaned from 12 to 24 months in the TDF-switch group
(Fig. 2). The per protocol analyses yielded similar
treatment differences (Table S1, hep://links lww.com/
QAD/B312).

Secondary outcomes

The mean percentage changes in BMD in the zoledronic
acid and TDF-swirch groups and the estimared overall
mean treatment differences at month 24 were 4.6 vs. 2.9%
|difference 1.9% (95% CL0.5-34), P= 0.009] at the total
hip; and 4.0 ws. 2.1% [difference 1.9% (0.04-3.7),
P=10.045] ar the femoral neck by [TT analysis (Table 2).
Per protocol analyses are shown in Table S1, heep://
links. lwwcom/ QAD/B312.

The prevalence of osteoporesis ar the hip or spine
decreased from 30} and 24% at baseline to 12% in both
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Table 1. Baseline characteristics.

Zoledronic acid (N=43) TOF switch group (N = 42) Total (N=85)

Demographics

Age (years) 49 [11] 51[12) 50[11]

Male 40 (93 42 (100 B2 (96)
Race

Aslan 419 4 (100 B (9

Caucasian 3274 34 (81) bb (7B)

Hispanic 6 (14) 37 9 {9

Other 142} 142 24
Clinical factors

CD4* T-cell count (cellswl) 626 (293) G609 (285) b18 (287)

TDF duration (median, IQR, years) 5.8 (2.7-B.9) 6.7 (3.9-7.9) 6.2

Protease inhibitor-based regimen 10(23) 15 (36)

BMI (kg/m®) 246 (3.9) 24.8 (3.1)

Current smoker 16 (37) 22 (52) 38 (45)

Alcohol at least three standard units/day 112) 5112) B(7)
Vitamin O status

Mormal (=50 nmaold) 28 (65) 28 (67) 56 (b6}

Insufficient (25-50 nmaol/) 14(33) 11 (26) 25 (29)

Deficient (<25 nmald) 11(2) 37 4 (5)

2500

Total hip
BMD (g/em?)
Tscore®
Z-sror

Femomal neck
BMD (gfem?)
Tscore *
Z-soore

Tscore —2.5 or less at spine, hip or femoral neck
FRAX probability (%) of major osteoporotic fracture
FRAX 10-year probability (%) of hip fracture

0.97 [0.85-1.10]
—1.7 [-2.7 to —1.1]
—1.3[-2.4 to —0.6]

0.88 [0.80-0.95]
—1.4[-19 to —1.0]
—1.1 [-15 to —0.4]

0.83 [0.73-0.89]
—1.6 [-2.0 to —1.4]
—09[-1.3 to —0.2]

13 (30
22(1.1)
0.6 0.5)

—1.6 |
1.2 [-2.1 10 —0.7)

1.01 [0.88-1.11)
2310 —0.9)

0.97 [0.81-0.98]

—1.1 [-1.7 to —0.7]
—0.7 [-1.3 to —0.3]

0.86 [0.77-0.92)]

—1.4[-1.9,-1.1]
—0.7 [-1.1 to —0.4]

10 (24)
21111}
0.6 (0.5)

0.98 [0.87-1.09]
—1.6 [-2.5 to —1.1]
—13 [-2.1 to —0.7]

0.90 [0.81-0.97)
—1.3 [~ 1.9 to —D.9]
—0.9 [-1.4to —D.3]

0.84 [0.75-0.9]
—1.6 [-2.0 to —1.4]
—09 [-1.3 to —0.2]

23 (27)

Data are presented as mean [SD] or N (%) unless otherwise indicated. BMD, bone mineral density; FRAX, fracture risk assessment tool; TDF,

tenofovir disoproxl fumarate.

*BMD T-scares were standardized relative to young adult Caucasian women.
PBMD z-scomes were standardized relative to age, sex and race/athnicity (black/white/hispani c-matched reference populations. White reference
populations are used for all other mcesethnicities.

groups at month 12, and was similar ar 24 months
(Table 3). The odds ratio for having osteoporosis at any
visit after baseline in the zoledronic acid vs. TDF-switch
groups was (.96 (95% CI 0.0003-10.8), P=1.29.

Five participants experienced eight fractures over the
24 months of follow-up. In the zoledronic acid group,
one participant had a vertebral compression fracrure
{deemed a fragility fracture). In the TDF-switch group,

Tahle 2. Percentage change in bone mineral density at the spine (L1-L4), hip and femoral neck, compared bebween the tenofovir disoproxil
fumarate switch and zoledronic acid groups by modified intention-to-treat analysis.

Zoledronic acid group

TODF Switch group

Zoledronic acid TDF switch group

W Mean (5D W Mean (SD) Estimated dif ference (95% Cl) P

Spine (L1-L4)

Baseline to month 12 43 &1 (3.2) 42 2.9(3.9 321.7-4.7) = 0.001

Basaline to month 24 4% 7.4(4.3) 42 2.9104.5) 4.4 (2.6-63) = 0,001
Total hip

Baseline to month 12 42 3429 42 1.814.1) 1.6 0.1, 3.1) 004

Baseline to month 24 42 4.6 (2.6 42 26400 1.9 105, 3.4) 0,009
Femoral neck

Basaline to month 12 42 3.2 (4.8 42 1.414.7) 1.8 (-0.3, 3.49) 0.0

Baseline to month 24 42 4.0 (3.8) 42 2.1 14.6) 1.9 (0,04, 3.7) 0045

Mean changes in BMD from baseline to month 12 and month 24 were calculated without adjustments, differences at each year were compared
using a f-test. Month 12 data caried forward for one participant in each group because of intervening left hip replacement. One participant was

incarcerated at month 12 visit but had a month 24 visit. BMD, bone mineral density; TDF, tenofovir disoproxil fumarate,

*One patient in the zoledronic acid arm had silicone implants in his buttocks precluding measurement of femoral neck and hip BMD.
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Modified intention-to-treat analysis
: P<0.001
=] ] £ <0001 = TDF Swilch
5 4 Zoledronale:
= B
-
E
T L
[ 48 o6
Study week
N al risk
TDF Switch 42 42 42
Zolodronata 43 43 43

Percent change in BMD

48 %
Study week
N on randomised tharapy
TDF Switchs 42 38
Zoledronate 43 40 EL

Fig. 2. Mean percentage change (95% confidence intervals)
in lumbar spine (L1-L4) bone mineral density by treatment
group over 48 weeks, by intention-to treat analysis and per-
protocol analysis.

four participants experienced seven fractures [hands/foot
(three participants), multiple rib (two participants), wrist,
and spine| of which only one was categorized as a fragility
fracure. Although there were fewer fractures in the

Table 3. Secondary outcomes,

zoledronic acid group, the difference in the number of
participants with fractures berween strategies was not
significant. Fracture numbers did not differ between the
ITT and per protocol analyses.

There was no significant difference in the number of
serious adverse events between arms during smdy
tollow-up, and none were considered related to the
study arm. The rate of clinical or laboratory adverse
events (grades 1 —3) was not different berween arms, and
neither was the rate of events related to study strategy or
study procedure (Table 3). There was some recovery in
eGFR [mean (SD) increase of 3.3 (12.6) ml/min per
1.73 mz] in those allocated to the TDF-switch arm, and a
continued mean decline of 5.4 (13.4) ml/min per
1.73m? in those allocated to zoledronic acid (and to
continue TDF). In a random effects model adjusting for
baseline eGGFR_, the mean (95% CI) change in e GFR over
24 months follow-up between the zoledronic acid arm
vs. TDF switch was —3.1 {(—6.4 to 0.13) ml/min per
1.73m% P=0.06.

One participant in the zoledronic acid arm with low-
level viraemia (which did not meet the definition
of vimlogical failure) had their ART regimen changed
by their physician (ceasing TDF). Another participant
in the TDF-switch arm experienced confirmed
virological failure. This participant switched cofor-
mulated tenofovir—emtricitabine to abacavir—lamivu-
dine at baseline. However, the participant continued
his presmdy raltegravir but, for reasons that could
not be clarified, did not take the abacavir—lamivadine.
The patient’s viral load was less than 5(lcopies/ml
at month 3, but 17400 copies/ml at month 6. The
patient resuppressed on abacavir—lamivadine with
ritonavir-boosted darunavir for the duration of the
study.

Zoledronic acid group TOF switch group Total (W =85,
(N =43), mean or % (N=42), mean or % mean [SD] or N (%) P value

Prevalence of m‘teupmrwisa {Tscore <—2.5)

Baseline 13 (30%%) 10 (24%) 23 (27%)

Maonth 12 5(12%) 5 (12%) T0(12%)

Month 24 4 (9% B (14%) T0(12%)
Fractures (n, %)

Participants 112%) 4 (10%%) 5 (7 0.20

Fracture events 112%) T (17 B () 017
Adverse events

Serious adverse events 9 10 149

Pan'icipanw with an SAE BAT9%) B (14%) 14 (16%) 057

Adverse events 114 163 277

Participants with any AE 37 (BH%Y) A3 (79%) FO(B2%) 0.41

AEs related to study arm T4 112%) 22 (13%) A6 (13%) 1.0

Grade 3 laboratory events 4 (99%) 3 (7% 7 (BY%) 1.0

HIV RNA =200 copiesiml 1] 1 (2%} T (1% 0449

AE, adverse event; SAE, serious adverse event; TDF, tenofovir disoproxl fumarate.
“After adjustment for baseline osteoporosis, the odds ratio for having asteoporosis at any visit after baseline in the zoledronic acid arm vs, TDF-
switch am was 0,06 [95% confidence interval (Cl) 0.0003-10.8]), P=0.29,
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Discussion zoledronic acid would not increase pill burden or hinder

ART adherence.
In this randomized, controlled, strategy trial, annual
infusions of zoledronic acid resulted in significantly Only one individual experienced virological faillure in the
greater increases in BMD over 24 months vs. TDF switch arm, and required a new treatment regimen.
switching in virologically suppressed, HIV-infected Switching ART in virologically suppressed individuals is
aduls on TDF-conmining ART with osteopenia. always associared with a risk of new adverse events or loss
Treatment with intravenous zoledronic acid was also of virological control and future trearment options [39].
associated with a significant reduction in the proportion In this study, one participant in the TDF-switch arm
of people with osteoporosis. The majority of the BMD experienced virological failure because of poor adherence
increases occurred in the first 12 months in the to their new ART regimen, and four participants
zoledronic acid arm, with a slowing of the increase experienced new adverse effects and restarted TDF while
thereafter. Inthe TDF-switch arm, all the BMD increase maintaining virological suppression. One participant in
occurred in the first 12 months, with BMD plareaning the zoledronic acid arm experienced low-level vimemia
in the second 12 months. Both strategies were well only, with an ART-regimen switch (cemsing TDF)
tolerated. inidated by his physician. Another two participants in

the zoledronic acid arm ceased TDF because of declining
The results of our study are in keeping with the increase renal function. Continued decline in eGFR. was seen in
in BMD over 1—2 years seen in the six randomized trials the zoledronic acid arm, compared with an increase in
of bisphosphonate trearment in HIV-positive patients. eGFR in the TDF-switch arm, most likely because of
Four of these studies used alendronate 70 mg weekly, and continued use of TDF in those allocated to zoledronic
rwo trials used intravenous zoledronic acid Smg vearly, acid.
with all partcipants receiving calcium and vitamin D
supplementation (usually 1000 mg/day and 400 TU/ day, Ouwr study has limitations. There were very few women
respectively). In these trials, BMD was higher ar 2 years recruited with the smdy popularion being predominantly
than at 1 year, and BMD increases were similar or greater Caucasian, adult men. The current follow-up is shorr ac
atthe lumbar spine than at the femoral neck and appeared 24 months; follow-up & ongeing to 36 months. Although
similar or greater with zoledronic acid (3.7-8.9% art the significantly more fractures occurred in the TDF-switch
spine, and 3.2—3.8% ar the hip) than with alendronate group, there was no difference in the number of
(3.4-5.2% at the spine, and 1.8—4% ar the hip) [15- participants experiencing a fracture between the two
18,29,30]. The 7.4% increase in spine BMD in our study arms. The stdy was not powered for fracture events
study was similar to the approximate 6% BMD and much larger and longer studies will be required to
increase with zoledronic acid relative to controls ar 2 determine the impact on fracture outcomes. Finally, the
years in HIV-positive patients, and to that observed in study was initated prior to the avallability of TAE which
large phase 3 trials in postmenopausal women with has been shown to be associated with less bone loss than
osteoporosis [31-33]. There was a suggestion that the with TDE and reduced remal toxicity However, the
BMD increase was greater in those receiving TDF wvs. BMD increase seen after switching from TDF to TAF is
non-TDF ART in one alendronate trial, but this was not similar to that seen after TDF switching to abacavir or an
significant [16]. The mean increase of 2.9% in BMD at integrase inhibitor [19-22] so, although both strategies
the spine and the hip in our smdy is slightly greater than are likely to be effective in increasing BMD, ir is also likely
that seen in other TDF-switch studiesin which change in that treatment with intravenous zoledronic acid will be
BMD was evaluated where improvement in BMD was superior to switching from TDF to TAF in adults with
generally 1-2.5% [21,22 34]. The greater magnimde of HIV and low bone mass.
change in BMD in our study may be because of the
vitamin D supplementadon for vitamin D insufficient Although TDF switching is a reasonable approach in
and deficient individuals and calcium supplementation. improving low BMD in HIV-infected adults on TDE we
Vitamin D with or without calcium has been shown in have demonstrated that treatment with zoledronic acid is
several sudies to improve BMD in those on TDF- a superior strategy over 24 months. Continued follow-up
containing ART [35-37]. to month 36 will be important to establish whether the

eftect of zoledronic acid is durable (participants received a
Although both alendronare and zoledronic acid were Smg infusion ar baseline and month 12 only), and
well tolerated in the above trials, zoledronic acid may whether there & a contnued increase in BMD beyond
be preferable to weekly alendronate for several month 24 in either group. Although the use of zoledronic
reasons: the main side effect of alendronate is nausea, acid is likely to be preferred for those with osteoporosis,
which is a common reason for poor adherence to this the clinical significance of this strategy will also depend on
regimen. Nausea is also a common ART side effect, the underlying absolute risk for fracmure, which for
and the ART side effect most likely to cause ART the HIV pnpula:inn and the general Pnpulatinn alike,
nonadherence and cessation [38]. Also, the addition of increases with age.

Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.
Jhon Rojas Pagina 113



Nuevas estrategias de TAR

Resultados

1974 AIDS 2018, Vol 32 No 14
Acknuwledgements Source of funding: National Health and Medical R esearch
Council of Australia, Project Grant APP1022660; Balnaves
JH. and A.C. produced the concept and designed the Foundation, Sydney, NSW, Australia.
study. R.R. and A.C. were responsible for the overall
conduct of the study. NI reviewed and calibrared all Novartis provided zoledronic acid for the smdy
DXA scans as the Centwal Reading centre. S.E participants in Australia and Spain.
performed the stadstical analysis. | H. wrote the first
draft of the manuscript, and all authors contributed o the References
manuscript and reviewed and approved the final version.
1. Brown TT, Qaqi:il:l EE. Anlirelrcwir.al therapy and Ilhe preva-
We would like to thank all study participants and :‘Bﬁ ?{H‘::Frn_”‘::{ﬂ ;'mwmmaml}wiﬂw review.
. N 2006 21652 .
members of the ZEST study team. Investigators: Mark 2. Grund B, Peng G, Gibert CL, Hoy IF, lsaksson RL, Shlay|C, etal.,
Bloch (Holdsworth House Medical Practice), David INSIGHT SMART Body Compaosition Substudy Group. Contin-
: : - tiretroviral ther. de by i | density.
Baker, ?\«‘!arll}'n McMurcl:uc (Easl:_ By'dne'_s,_' _I)ru:l:r:rs), Y ;{'H;.': T g by decreases hone minera ity
Robert Finlayson (Taylor Square Private Clinic), James 3. Hoy IF, Grund B, Roediger M, Schwarlz AV, Shepherd |,
McMahon, Margaret Hellard (Alfred Hospital), Norman ?V:hi"ﬁ:agm A, o al., INSIGHT ST"\RTIB""['-‘ Mi"'f“"ﬁ ﬁ"ﬁif‘.\‘
- - B ubrstudy Group. Immediate initiation of antiretrovira rapy
Roth, P:*H:ng Fu (th'm“ M“kﬂt ‘?"_“'EL R_'Eh”d Moore, for HIV inl'ec:bF:m accelerates bone loss relative to deferring
Cate Sheppard (Northside Clinic), Timothy Read, therapy: findings from the START Bone Mineral Density
Stephen Kent, Tina Schmide (Melbourne Sexual Health Substudy, a randomized trial. | Bone Miner Res 2017
Cent Ban Kiem Tee, MNanette Presswell (Centre 2159351955,
-en _”f)’ . . 4. Gallant |E, Staszewski S, Pozniak AL Delesus E Suleiman |M,
Clinic). Miller MD, et al, 903 Study Group. Eficacy and safely of
tenofovir DF vs stavudine in combination therapy in antire-
: - . troviral-nai tents:a 3- andomi zed trial. [AMA 2004;
Site coordinators: Shikha Agrawal (Holdsworth House), pyemiipvinl et A teed trial | ’
Katherine Ognenowska, Lesley Williams (East Sydney 5. McComsey GA, Kitch D, Daar ES, Tierney C, Jahed NC, Tebas P,
: 3 - i . 3 etal. Bone mineral density and fractures in antiretr oviral-naive
Df_mtnls)’_ f‘.‘_hrl.ll.'l _Gupta., 1)21-“:[_ Nmmm (T“: lor E'sq_uan: rsans randomized to receive abacavir-lamivudine or teno-
Private clinic), Nicola McKenzie (St Vincent’s Hospital), ovir disoproxi fumarate-emiricitabine along with efavirenz or
Cath Downs, Janine Roney (Alfred Hospital), Susan atazanavirritonavir: AIDS Clinical Trials Group A5224s, a
] - H H H o subs of ACTG A5202. | Infect Dis 20011; 203:1791-1801.
Boyd, Sian Edwards (Northside Clinic) Julie Silvers, . Sfullmkl-lj,()rkinc, Aribas |R, Compston |, Gerstoft |, Van
Helen Kent (Melbourne Sexual Health Centre), Helen Wiingaerden E, et al, ASSERT Study Group. Comparison of
Lau (Prahran Market Clinic, Centre Clinic), Pilar Callan, ;hansa in bDnEbiermly andal:mvemt:lh ;haz\:l—l?mw
: s ine versus tenofovir-emiricitabine in -infect ults: 48-
Isabel Montano (Hespital Clinic, Barcelona). week results irom the ASSERT study. Clin Infect Dis 2010;
519634972,
Imaging staff: Sherala Gunasekara (St Vincent's Hospital), 7. agafmaﬁ ':;E PLI Weedon |, Klein RS. Pm"ﬁ““:"ﬁ)‘;i
- - - T T T nesi| dlﬂ.llsa ma men wi or at r r
Marita Huynh (Alfred Hospital), Amparo Tricas y Ana HIV infection. AIDS 2010; 24:23 372345,
Rodrguez (Barcelona). 8. Mallon PW, Miller|, Cooper DA, Car A. Prospective evaluation
of the effects of antiretroviral therapy on compaosition
Pharmacists: Linda Hotong (St Vincent’s Hospital), Ivette :;]T;;Hn'a;hd men starting therapy. AIDS 2003; 17:
Aguirre (Melbourne Sexual Health Centre), Anne Mak 9. Young B, Dao CN, Buchacz K, Baker R, Brooks |T, HIV Out-
'Alfred H ital). Elisabet F 4 ! . patient Study (HOPS) Investigators. Increased rates of bone
(Alfred Flospital), Elzabet Fare (Barocloms) fracture among HIV-infected persons in the HIV Outpatient
Study (HOPS) com pared with US general population, 2000-
2006, Clin infect Dis 2011; 52:1061-1068.

- H 10, Womack A, Goulet |1, Gibert C, Brandt C, Chang CC, Gulanski
CUI'IHIL{S_ 05 Intcm;tﬁ__l dine f ilead Sci d B, et al, Veterans Aging Cohort Study Project Team. Increased
AC. received researc nding from Gilead Sciences an risk of f;gil':l fractures among HIV infected compared to
ViV Healthcare; lecture and travel sponsorships from aninfected male velerans, PLoS e 2011; 6:e17217.

- - 5 - - == 11, Hoy |, Young B. Do people with HIV infection have a hi
Bristol-Myers  Squibb, Gilead Sciences, and ViV rich o B e m;‘:mﬂ *ith those withom HIV ':niedm
Healthcare; and has served on advisory boards for Gilead Curr Opin HIV AIDS 2016; 11:301-305,

Sciences and ViV Healthcare. PR.Es institution has 12 E"i'flf'f“a Hoy la:r FFI:”L‘EM“S*I:IJZ: ii':—;'—‘k D, ﬁ'zﬂ'ﬂk Hj,

Fv = 5 B lrdaviniene V, et al., for EuroS DA, Antirelrovir, actures
rceived _I'f_‘SEa.I'El:l f'und.lng from ,Nl'!:L'arL'_IS a!-ld hnnnr?na and osteonecrosis in a large international HIV cohort. t'_h']"r
from Gilead Sciences. [J.EH’s institution receives Infect Dis 2017; 64:1413-1421.
reimbursement for her participation in Advisory Boards 13, Bedimo R, Maalouf NM, Zhang S, Drechsler H, Tebas P.
for Gilead Sciences, Merck, Sharp & Dohme, and ViV Osteoporatic fracture risk associated with cumulative e

i - $ 5 o P ' sure to tenofovir and other anfiretroviral agents, AIDS 2012;
Healthcare. EM. received research funding from 26:025-831.
Merck, Sharp & Dohme; lecture and travel sponsorships 14. T"ia"”V’;J Brown TT, Lee *:J_':_:.'i"ﬂ-’”‘.’" Skmr‘;v*!": P;"-‘IE'WE
from Gilead Sciences, Janssen, Merck, Sharp & Dohme, o, \.._-lr'—ec:ﬂ:.hnh fn?g,;:ﬁs hE:f{'h‘;L ,;;.E.n_
and Vi1V Healthcare; and has served on advisory boards | Clinn Endocrinol Metab 2008; 93:3499-3504,

o i 15. Mondy K, Powderly WG, Claxton SA, Yarasheski KH, Royal M,

gr l‘l;msgn’ RIWRErEkT’q ;:h:ll’; & Ijnzm;’ and EVIJV Stoneman |S, ef al. Alendronate, vitamin D, and calcium for the

e . E:"E'_ R, NP, JR., and S]JK. report no treatment of osteopenia/osteoporosis associated with HIV in-
conflicts of interest. fection. | Acquir immune Defic Syndr 2006; 38:426-—431.

Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.
Jhon Rojas Pagina 114



Nuevas estrategias de TAR

Resultados

Zoledronale superior to TDF switch for low BMD Hoy et al.

16.

18.

4.

20.

[
i

b
=~

MeComsey GA, Kendall MA, Tebas P, Swindells 5, Hogg E, Alsion-
Smith B, et al. Alendromate with calcium and vitamin D supple-
mentation issafie andeffective for the treatment of dec reased
mineral density in HIV. AIDS 2007; 20:2473-2482,

Bolland M|, Grey AB, Home AM, Bri$$ SE, Thomas MG, Ellis-
Pegler RE, ef al. Annual zoledronate increases bone density in
highly active anfiretroviral therapy-treated human immunode-
ficiency virus-infected men: a randomized controlled trial.
| Clin Endocrnol Metab 2007; 92:1283-1286.

Huang |, Meixner L, Fernandez S, McCutchan |A. A double-
blinded, randomized controlled trial of zoledronate therapy
for HIV-associated osteopenia and osteoporosis, AIDS 2009;
135157,

Blach M,Tnnﬁ\"."\’\.f, Huoy ), BakerD, Lee F), Richardson R, etal,
TROP (Switch from Tenofovir to Raltegravir for Low Bone
Density) study team. Switch from tenofovir to raltegravir in-
creases bone mineral density and decreases markers of
bone turnover over 48 weeks. HIV Med 2014; 15373380,
Mills A, Arribas |R, Andrade-Villanueva |, DiPerri G, Van
Lunzen |, Koenig E, of &/, Switching from tenofovir disoproxid
fumarate to tenofovir alafenamide in antiretroviral regimens
for virologically suppressed adults with HIV-1 infection: a
random i ed, active-controlled, multicentre, open-abel, phase
3, nnn:nienoul{ study. Lancet infect Dis 2006; 16:43-52.
Pozniak A, Arnbas JR, Gathe |, Gupta 5K, Post FA, Bloch M,
et al, GS-US-2920112 Study Team. Swilching o tenofovir
ahfenam'nde, coformul ated with ei\':hgta“r, cobidstatl, and
emtricitabine, in HIV-infected patients with renal impairment:
4b-week results from a s':ngE arm multicenter, open-label
phase Istudy. | Acquir Immune Defic Syndr 2016; 71:530-537.
Martin A, Bloch M, Amin ), Baker D, Cooper DA, Emery S, etal.
S{mpl:ftalmn of antiretroviral Iherapy with tenofovir-emtri-
citabine or abacavir-Lamivudine: a randomized, 96-week trial.
Clin Infect Dis 2009; 49:1591-1601.

Blake GM, Fogelman |. The role of DXA bone densily scans in
the dlagm:s and treatment of osteoporosis. Fosterad Med |
2007; 83:508-517.

l\anls 1A, Melton LI 3rd, Christiansen C, Johnston CC, Khaltaey
M. The diagnosis of osteoporosis. | Bone Miner Res 19494;
911371141,

International Society for Clinical Densitometry. Official Posi-
tions 2015 Adult & Pediatric. 1ISCD; 2015, https:isod. app box.
comv/op-sod-2015-adult/.

Nat i:nall'lf}sluapnmsiﬁ Foundation. Clinician’s guide to the pre-
vention and treatment of osteoporass. Washington: Mational
Osteoporosis  Foundation; 2010, www.nof.og/professionals/
pudfsaNOF_ClinicianCuide2009_v7 . pdf.

WHO Scientific Group on the Assessment of Osteoporosis at the
Primary Healthcare Level. WHO Scientific Group on the As-
sessment of Osteoporosis at the Primary Healthcare Level
Summary Meeting  Report.  Organization WH. Brussels,
Belgium, 5-7 May 2004. htipiiwwwowho.int'chpiopics/
Osteaporosis pdf.

28.

30.

E1

ETi

39,

Kanis |A, Johnell O, Oden A, Johansson H, McCloskey E. FRAX
and the assessment of fracture probability in men and women
from the UK Osteoporos Int 2008; 19:385-397,

Negredo E, Martiner-Lopez E, Paredes R, Rosales |, Pencz-
Alvares N, Holgado 5, et al. Reversal of HIV-T-associated
osteoporosis with once-weekly alendronate. AIDS 2005; 19:
343-1345.

Guaraldi G, Ordando G, Madeddu G, Vescini F, Ventura P,
Campaostrini 5, et a/. Alendronate reduces bone resorption in
HIV-assocated osteopenia/osteoporosis, HIV Clin Trials 2004;
5:2689-277.

Reid IR, Brown |P, Burckhardt P, Homowitz Z, Richardson P,
Trechsel U, et al. Intravenous zoledronic acid in postmeno-
pausal women with low bone mineral density. N Engl | Med
2002; 3466536061,

Grey A, Bolland M, \N‘t:nb‘i Horne A, Gamble G, Reid IR. Low-
dose zoledronate in osteapenic pushmnnpamal WO 3
randomized controlled trial. | Cln Endocanol Metab 2012;
97286292,

Black D, Delmas PO, Eastell B, Reid IR, Boonen S, Cauley |A,
et al. Once-yearly zoledronic acid for treatment of post-
menopausal osteoporosis. N Engl | Med 2007; 356:1809-
1822,

Negredo E, Domingo P, Perez-Alvarez N, Gutierez M, Mateo
G, Puig |, et al. Improvement in bone mineral density after
switching from tenofovir to abacavir in HIV-1-infected patients
with low bone mineral density: two-centre randomized pilot
study (OsteoTDF study). | Antimicrob  Chemother 2014;
B9 BE-3571.

Havens PL, Stephensen CB, Hazra B, Flynn PM, Wilson CM,
Rutledge B, et al., Adolescent Medicine Trials Network (ATN)

for HIV/AIDS Interventions 063 study team. Vitamin D3 de-
creases parathyroid hormone in HIV-infected youth being
treated with tenofovir: a randomized, placebo-controlled trial.

Cliry Infect Dis 2012; 54:1013-1025.

Bech A, Van Benturn P, Telting D, Gisolf], RichterC, De Boer H.
Treatment of calcium and vitamin D deficiency in HIV -positive
men on lenofovir-containing antiretroviral therapy. HIV Clin
Trizals 2012; 13:350-356.

Havens PL, Stephensen CB, Van Loan MD, Schuster GU, Wood-
house LR, Flynn PM, et al., Adolescent Medicine Trials Network
for HIV/AIDS Interventions (ATN) 109 Study Team. Vitamin D3
supplementation increases spine bone mineral density in ado-
lescents and young adults with HIV infection being treated
with tenofovir disoproxil fumarate: a randomized, placebo-
controlled trial. Chin infect Dis 20017, B6:220-228.

Car A, Amin |. Efficacy and tolerability of initial anti-
retroviral therapy: a systematic review. AIDS 2004 23
343353,

Car A, Hoy |, Pomiak A. The ethics of switch/simplify in
antiretroviral trials: noninferior or just inferior? PloS Med
2012; 91001240,

Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.

1975

Jhon Rojas

Péagina 115



5.5 Estudio Doultegravir en monoterapia

Objetivo 3.4 Describir la eficacia y la seguridad de la monoterapia con dolutegravir en pacientes con
opciones muy limitadas de TAR por efectos adversos, comorbilidades, riesgo de interacciones, o
resistencia archivada en la cohorte de pacientes adultos infectados por VIH del Hospital Clinic de
Barcelona

PDF del articulo 4:
“Dolutegravir monotherapy in HIV-infected patients with sustained viral suppression”.
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Objectives: We reviewed the 24 week outcomes of HIV-infected patients from our hospital who had their ART
switched to dolutegravir monotherapy on an individual clinical basis.

Methods: Retrospective hospital database assessment of virally suppressed patients in whom the treating
physician had switched to 50 mg of dolutegravir once daily dueto one or more of the following reasons: antiretro-
viral-related adverse effects; comorbidities; risk of interactions; or archived resistance, Patients had =24 weeks of
follow-up. Population, virological and immunological responses and safety and tolerability are described.

Results: Thirty-three (22 on Pls, of whom 18 had ritonavir-boosted PI monotherapy) patients were identified:
median (IQR) age of 56 (50- 62) years, 55% women, median (IOR) of 19 (17-23) years of known HIV infection,
39% prior AIDS events, median (IOR) of 8 (4-13) years with undetectable plasma HIV-1 RMA and median (IGR)
CD4 cell count of 596 (£20-843) cells/mm®. Twenty-five (76%) patients had antiretroviral-related adverse
effects, 32 (97%) patients had comorbidities, 28 (85%) patients had risk of interactions and 16 (48%) patients
had archived resistance. One patient with suboptimal adherence had low-level virological failure through weeks
&-24, HIV RNA genotypic resistance tests detected no integrase mutations ot weeks 4 and 24, but 118R was
detected in 7% of the integrated HIV DNA at 24 weeks. Patients had significant median decreases in triglycerides
(=117 mg/dL), total cholesterol (- 36 ma/dL), the total cholesterol/HDL cholesterol ratio (—0.7) and high-sensi-
tivity C-reactive protein (—0.05 mg/dL) (P=0.007), although the Chronic Kidney Disease Epidemiology
Collaboration equation also decreased (—7.1 mL/min) (P<0.0001).

Conclusions These data suggest the efficacy of dolutegravir monotherapy as a maintenance strategy to be
further confirmed in randomized clinical trials.

Standard ART contains three drugs,*® but decreasing the num-
ber of antiretrovirals represents a strategy aimed to avoid the
negative impact of drug exposure. Our hospital (i.e. Hospital
Clinic of Barcelona) is a reference centre caring for =4500

Introduction

Antiretroviral drugs have improved over time, becoming more
effective, simpler and better tolerated. However, for some patients

current ART may still be challenging. Patients living longer with HIV
infection may develop comorbidities as they get older and these
comaorbidities require themn to take additional medications that
may increase the risk of significant interactions with some antire-
trovirals.” In addition, some patients that started treatrent
when ART was suboptimal or when few drugs were available
may harbour archived resistance, particularly to non-nucleoside
reverse transcriptase analogues and lamivudinefemtricitabine
due to their lower genetic barrier, but also to some extent to
other NRTIs and to PIs as these drugs had been extensively
used.” Despite better tolerability, some patients may experience
direct toxicities with contemporary antiretrovirals (e.g. digestive
and metabolic with boosted PIs, renaland bone with tenofovir ete).

HIV-infected adults by the end of 2014, of whom ~10% were trea-
ted with PI monotherapy and 20% with dual therapies including
one ritenavir-boosted PLor one integrase inhibitor or both; reasons
for these non-standards regimens differed among patients, but
were overwhelmingly due to limited therapeutic options due to
toxicity, interactions or resistance issues. The major concern with
boosted PI monatherapy is a risk of viral rebound higher than with
standard triEle therapy, despite the apparent lack of resistance
emergence. ™ In addition, PI monotherapy may still hove issues
of digestive, metabolic or ather PI-related adverse effects and
risk of clinically significant interactions due to P boosters ®7
Dolutegravir has several fovourable characteristics resembling
those of boosted Pls, including high potency, a high inhibitory

©@ The Author 2016. Published by Oxford University Press on behalf of the British Society for Antimicrobial Chemotherapy. All rights reserved.
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quotient and a high barrier to resistance, that make it appealing for
manotherapy; however, dolutegravir also has a lock of interference
with comorbidities, a low risk of interactions, a longer half-lfe and
is ensier to take and better tolerted than boosted Pls.® We review
in this report the characteristics and 24 week outcomes of
HIV-infected patients from our centre who had their ART switched
to dolutegravir monotherapy on an individual dinical basis.

Methods

Study population

We conducted a retrospective non-interventional study searching the hos-
pital dotabase for HIV-infected patients in whom the treating physician had
switched their ART to 50 mg of dolutegravir once daily for reasons other
than virclogical failure and had =24 weeks of follow-up irrespective of
maintaining or not delutegravir monotherapy. Information on the reasons
for therapy switch was categorized for the purpose of this study os one or
more of the following antiretroviral-related adverse effects; comorbidities
overlapping antiretroviral taxicity; need for chronic non-ART with risk of clin-
ically significant interactions with antiretroviral drugs; or anchived resistance
compromising antiretroviral efficacy.

Patients had usually been visited at least at & and 24 weels after switch-
ing therapy. We collected HIV-related data including: known duration of HIV
infection; duration of antiretroviral exposure and viral suppression;
AIDS-defining everts; prior virological failure or genotypic resistance muta-
tions; history of any toxicity to antiretroviral drugs; comorbidities and
current non-HIV therapies; current ART; and immediate reasons for switch,
Results of human leucocyte antigen HLA-B*5701 allele testing were
collected whenever available; a positive result for the HLA-B*5701 allele
was considered as abacavir toxicity for the purpose of this study.

Plasma HIV-1 RMA, CD4& and CD8 cell counts, fasting plasma lipids and
creatinine measured at each visit following routine protocals were also
collected. The CD4/ACDE ratio was calculated. Plasma HIV-1 RNA was mea-
sured with a commercially available PCR assay, which has a detection
threshold of 37 copies/mL (VERSANT HIV-1 RNA kPCR Assay, Siemens
Healthcare Diagnostics). Plasma lipids included triglycerides and total,
HDL and LDL cholesterol; LDL cholesterol was measured indirectly whenewer
triglycerides were <400 mgfdL. The total cholesterd/HDL cholesterol ratio
was calculated. The Chronic Kidney Disease Epidemiology Collaboration
(QKD-EPT) equation was used to estimate the glomerdar fitration rate.

Using stored serum samples from routine blood tests, high-sensitivity
C-reactive protein (hsCRP) was also measured at the time of switch and
24 weeks later. hsCRP was determined by particle-enhanced immunone-
phelometry (Dade Behring, Marburg, Germany); the intra-assay coefficient
of variation was 3.1% and the lowest limit of detection was 0.01 ma/dL.

Ethics
According to the regulations of the Spanish Ministry of Health, this study
did not require approval by a research ethics committee.

Qutcomes

Wi assessed the proportion of patientswith plasmavirallead <37 copies/mL
at 24 weeks by a medified ITT (non-completer =failure) analysis. For the
purpose of this report, plasma HIV-1 RNA results below the detection
threshold at baseline and 24 weeks were further categorized either as
‘negative PCR signal’ or ‘positive PCR signal, but <37 copies/mL’ virgemia
according to routine results obtained at the Microbiology Laboratary.'
We also evaluated changes from baseline to 2& weeks for: CD& and CD8
cell counts and the CD&/CD8 ratio; fasting plasma lipids, creatinine and esti-
mated glomerular filttration rate (CKD-EPT), and hsCRP; incidence of adverse

events; impact on the reasons undedying ART switch; and HIV resistance
mutations in plasma and PBMCs in case of virologianl failure.

In case of viral failure, plasma and PBMCs were tested for HIV reverse
transcriptase, protease and integrase resistance mutations by population
sequencing (Trugene, Siemens) and ultradeep sequencing (454 GS-Junior
platform, Roche), respectively, following routine protocols.

Statistical analysis

Plasma viral load =3 7 copies/imlL, discontinuation of dolutegravir mono-
therapy or loss to follow-up were considered therapeutic failures. Fisher's
exact or Wilcoxon signed-rank tests were used to compare proportions
and continuous variables, respectively, between 24 weels and baseline.

Results

Population characteristics

Until 31 July 2015, we identified 33 patients in the hospital data-
base who had their ART switched to 50 mg of dolutegravir once
daily as monotherapy according to their treating physician and
had a follow-up of =24 weeks. Two additional patients were
excluded from this report because of detectable HIV-1 RMA at base-
line (n=1) or lack of available data (n=1). Baseline characteristics

Table 1. Boseline charocteristics of the cohort (N=33)

Age (years), median (TQR) 56 (50-62)
Female, n (%) 18 (55)
Years since HIV diagnosis, median (KOR) 153 (17-23)
AIDS-defining events, n (%) 13 (39)
Years with plasma HIV-1 RNA below the 8 (4-13)

detection threshold, median (IQR)
D% cells (fmm?), median (IQR) 596 (420-843)
D8 cells (fmm?), median (IGR) 550 (B24-1288)
CD4/CDE ratio, median (IQR) 0.64 (0.46-1.01)
Plir-based ART, n (%) 22 (67)

DRVIT (n=17)

LPVIT jn=1)

ATVIr+MVC (n=2)

DRVIr+ MVC (n=1)

ABCBTCHATV (n=1)
NMNRTI-based ART, n (%) g(27)

NP+ TDF/FTC (n=3)

NVP4+ABCETC in=1)

RPWTDFFTC (n=1)

ERYTDFFIC (n=1)

EFV+ABCIATC (n=1)

ETV4+TDRFTC (n=1)

ETV +ABC/3TC (n=1)
INSTI-based ART, n (%) 2 (B)

RAL+ MNP (=1}
ELVC/TDR/FTC (n=1)

PLir, ritonavir-boosted PT; INSTL, integrase strand transfer inhibitor; DRVIT,
ritonavir-boosted  darunavir, LPVIr, ritonavir-boosted lopinavin  ATV/T,
ritonavir-boosted atozanavir, MWC, maravirog ABC, abacavir, 3TC, lamivudine;
ATV, atazanavir, NVP, nevirapine; TDF, tenafovir; FTC, emiricitabine; RPV,
rilpivirine; EFV, efavirenz; ETV, etravirine; RAL, raltegrovir; ELV, ebitegravin’
cobicistat.
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Table 2. Antiretroviral regimens at study entry and underlying reasons for switching to dolutegrovir monotherapy in each patient

Previous resistance

Patient ART switched Towicity of antiretrovirals Comorbidities Non-antiretroviral medications mutations
1 DRV T digestive (PIiT), lipodystrophy, osteoporosis
HLA-B*5701+4 (ABC),
skin (MVPIEFV)
2 NP+ RAL cardiovascular disease, diabetes, fluoxetine, gobapentin,
chronic kidney disease, omeprazole, enalapril,
dyslipidaemia bisoprolol, nitrites, atonvastatin
3 ABOIITC 4+ ATV hypertension, chronic kidney disease, lisnopril, atorvastatin ESR, 74V, 771,
dyslipidaemia 101E 1905
& DRVIT dyslipidaemia (Fl/r) hypertension, depression paliperidone, trazodone, 62V, 1061, 1181
lorazepam, losartan, 15V, 63P
pitavastatin
5 DRVIT dyslipidaemia (Fl/r) cardiovascular disease, diabetes, losartan, aspirin, atorsastatin, 115F, 1811
hypertension, osteoporosis alend ronate, witamin D
& DRVIT kidney (TDF), panhypopituitarism, obesity, venlafaxine, hydrocortisone,
dyslipidaemia (PI/r) hypertension, chronic kidney L-thyrowine, desmopressin,
disease, depression enalapril, atorvastatin
7 ABCIATC+ERV hypertension, chronic kidney disease, enalapril, hydrochlorothiazide,
dyslipidaemia atorvastatin
8 TDFFTCRPY CNS (ERV) hypertension, chronic kidney disease, enalapril, hydrochlorothiazide,
dyslipidaemia, omeprazole, simvastatin
gastro-oesophageal reflux
9 TORFTC+ETV  CNS (ERV) hypertension, depression, telmisartan, fluoxetine,
osteoporosis omeprazole, atomnvastatin
10 DRV digestive (FIir) cardiovascular disease, depression,  gabapentine, escitalopram,
osteoponosis, sciatica omeprazole, atorvastatin,
alend ronate, vitamin D
11 DRV T dyslipidaemia (PI/n) hypartension, osteoporasis enalapril, rosuvastating 103N, 1181, 184V
fenofibrate, vitamin D
12 LT digestive (FIfr), hypertension, osteoporosis enalapril, atorvastatin,
dyslipidaemia (PI/r) omeprazole, vitamin D
13 TDFFTCERY HLA-B*S5701+ (ABC) lipodystrophy, dyslipidaemia, atorvastatin, omeprozole,
osteoporosis alend ronate, witamin O
14 TDRFTC+NVP cardiovascular disease, hypertension, enalapril, hydroc hlorothiazide,
osteoponosis atorvastatin, vitamin D, calcium
15 DRV dyslipidaemia (FI/n) lipodystrophy 103N, 411, 67N, 65D,
210w, 63P, 771, 50M
16 TOFFTC+NVP  digestive (FIiT) cardiovascular disease, hypertension, enalapril, omeprazole, aspirn
osteoporosis
17 AT+ MVC kidney (TDF), lipodystrophy, cardiowascular disease  amilodipine, ranitidine,
dyslipidoemia (Fl/r) atorvastatin, alprazelam
18 DRV dyslipidaemia (FI/n) 181C, 184V, 62V,
ESR, 219E
19 DRVIT CNS (ERV), hypertension, osteoporosis losartan, atorvastating
dyslipidaemia (PI/r) omeprazole, aspirin
20 TORFTC+NVP lipodystrophy, diabetes, hypertension, gliclazide, lisinopril, atorwastatin,
dyslipidaemia, depression, reboxetine, escitalopram,
osteoporosis omeprazole, rsperidone
21 DRV CNS (EFV), digestive asteoporosis witamin D, calcium
(P1/r)
22 DRVIr digestive (FIir) COPD, osteopenia bronchodilators, corticosteroids 103N, 65k, 184V
23 DRV digestive (PI/r) lipodystrophy, osteopenia 103N, 1081, 184V, 215Y,

2190, 41L, 67N, 690,
TOR, 74V

(ontinuad
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Table 2. Continued

Previous resistance

Patient ART switched Towicity of antiretrovirals Comorbidities MNon-antiretroviral medications mutations
24 DRWIT - hypogonadism, depression, testosterone, venlafaxine, 103N, 210W, 215F, 411,
hypertension sildenadfil, atorvastatin S8G, 4eI/L, 50L,
71V, 735
25 DRVIT digestive (FI/r), osteopenia - 103N, 184V, 2105, 215Y

dyslipidaemia (PIT)
26 ABCAATCH+ETV  —

hypertension, diabetes,
dyslipidoemia, osteaponosis

metformin, losartan, —
hiydrochlorothiazide,
atoreastatin, aspirin

27 DRI+ MV C - lipodystrophy, osteopornosis alendronate, vitamin D 103N, 184V
28 AT+ MVC skin (NVP), digestive hypertension, diabetes, depression sitagliptin, metformin, valsartan, 103N, 2194, 67N,
{PLfr) hydrochlorothiazide, sertraline, 7JOR, 828G

atorsastatin

29 TOFFTOEW:  digestive (TDF/FTC/ELVE)  depression, osteoporasis escitalopram, lorazepam 181C, 1064, 67N, 70R

30 TOFFTC+NVP  kidney (TDF) cardiowascular disease, hypertension  enalapril, aspinin, atorvastatin, —
omeprazole

31 DRWIT digestive (FI/r) COPD bronchodilators, corticosteroids 103N, 1845V

32 DRWIT digestive (PLfT) lipodystrophy, hypertension, losartan 103N, 184V, 215F, 411,

ostecpenia 980G, B3P, 771
33 DRWIT digestive (P1/r) osteoporosis witamin D 103N, 1181, 181C,

210W, 215, 411,
L4D), TEV, 1BV

DRVIT, ritonavir- boosted darunavir, LV, ritonavir-boosted lopinavir, ATV, ritonavir-boosted atazanavir; MVC, maraviros; ABC, abacavir, 3TC, lamivudine;
ATV, atazanavir; NVP, nevirapine; TDF, tenofovir, FTC, emtricitabine; RPV, rlpivirine; EFV, efavirenz; ETV, etravirine; RAL, raltegravir; ELVe, elvitegravir/

cobicistat; P, itonavir-boosted PL

areshown inTable 1. Incontrast to the whole HIV.cohort at ourcen-
tre, patients on dolutegravir monot herapy were older and therewas
no sexual predominance. They had been exposed to HIV infection
for along period and approximately one-third of them had prior
AID5-defining events. The median (IQR) CD4 count at diagnosis
of HIV infection was 230 {136-313) cells/mm?. Patients had
received a median (IGR) of 9 (7-11) different antiretroviral regi-
mens for a median (IQR) of 19 (17-23) years. Fatients had main-
tained plasma HIV-1 below the detection threshold for a median
(10R) of 8 (4-13) years. At the time of switch, 22 (67%) patients
were receiving a ritonavir-boosted Pl-containing regimen (induding
18 on monotherapy and 3 ondual therapy), 9 (27%) were receiving
a triple NMRTI-based regimen and 2 (6%) were receiving regimens
containing integrase inhibitors.

Table 2 summarizes antiretroviral regimens at study entry and
underlying reasons for switching to dolutegravir monotherapy in
each patient. Twenty-five (76%) patients had current or past tox-
icity toantiretrovirals, 32 (97%) had comorbidities, 28 [(85%) were
receiving chronic non-ART and 16 (48%) had archived resistance
mutations. The immediate reasons for switching ART according
to the treating physician were: interactions in 13 (39%) patients
(ritonavir, n=10; nevirapine, n=2; and rilpivirine, n=1); gastro-
intestinal symptoms in 11 (33%) patients; dyslipidaemia in 9
(27%) patients; osteoporosis in 6 (18%) patients; high cardiovas-
cularrisk (Framingham score =20%) in 3 (9%) patients; cardiovas-
cular disease (myocardial infarction) in 1 (3%) patient; and
progression of chronic kidney disease in 1 (3%) patient. Some
patients had more than one immediate reason for switching ART.

Virolegical and immunelogical response

At 24 weeks, the therapeutic efficacy of dolutegravir monother-
apy in this cohort was 97% (95% CI 83%-100%). There were
no significant differences in the proportion of patients showing
‘negative PCR signal’ viraemia between baseline (n=22, 67%)
and at 24 weeks (n=26, 79%) (P=0.4075).

One patient had viral failure at week & (88 copies/imlL;
confirmed as 155 copies/mL) and ‘positive PCR signal, but
<37 copies/mL" viraemnia at baseline. He was a 52-year-old man
with known HIV-1 infection for 12 years who had received as
many as 10 different regimens with intermittent periods of
detectable HIV-1 RMA because of lack of adherence due to multi-
drug abuse. He had been abstinent of drug abuse and maintained
viral suppression for the last 2 years with darunavir/ritonavir
monotherapy, but he had comor bidities and risk of potential inter-
actions that made his doctor consider switching his ART. He was
also receiving psychotropic therapy including paliperidone,
trazodone and lorazepam, antihypertensive therapy including
losartan and lipidHlowering therapy including pitavastatin.
Previous plasma HIV-1 reverse transcriptase and protease geno-
typic resistance tests had shown the following mutations: 62V,
1061, 1181, 15V and 63P. He had had previous viral failure to a
raltegravir-containing regimen without integrase genoty pic resist-
ance testing at that time. After detecting viral failure on dolute-
gravir monotherapy, he was recommended to increase the
dolutegravir dose to 50 mg twice daily, but he continued 50 mg
once daily. Plasma HIV-1 RMA remained detectable at 24 weeks
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Figure 1. (D4 and CD8 cell counts and the CD4/CDE ratio at baseline,
4 weeks and 24 weeks. Data are presented as median (IQR). The CD&
(D8 ratio was significantly higher at 24 weeks compared with baseline
(P=D0.0404).

(79 copies/mL; confirmed as 101 copies/mL). HIV RNA genoty pic
resistance tests in confirmation samples at 4 and 24 weeks
detected no integrase mutations. HIV DNA genotypic resistance
tests detected the integrase mutation 118R in 7% of the inte-
grated DNA in PBMCs at 24 weeks.

Figure 1 shows CD4 and CD8 cell counts and the CD&/CDE ratio
at baseling, & weeks and 24 weeks. The CD4/CDE ratio was signifi-
cantly higher at 24 weeks compared with baseline (P=0.0404).

Safety and tolerability

Dolutegravir monotherapy was apparently well tolerated. No
patient discontinued therapy. Two patients had adverse events
reported during follow-up: foot amputation due to chronic ischae-
mia in a diabetic patient and secondary syphilis. None of these
events was attributed to dolutegravir.

Table 3 compares selected chemistry parameters between
baseline and 24 weeks. There were significant median decreases
in triglycerides (-117 mg/dL), total cholesteral (—36 mafdL),
the total cholesterol/HDL cholesterol ratio (—0.7) and hsCRP
(—0.05 mg/dL) (P=0.007), although CKD-EPI also decreased
{=7.1 mLfmin) (P= 0.0001).

Regarding the impact on the immediate reasons for ART
switch, there were no clinically evident interactions in the 13

Table 3. Comparisen of selected chemistry parameters between baseline
and 24 weeks

Baseline 24 weeks P
Glucose (mafdL) 93 (85-101) 93 (B6-104) 02501
Triglycerides (mg/dL) 205 (160-303) 112 (595-160) <0.0001

Total cholesterol (mg/dL) 221 (185-255) 185 (171-211) <0.0001
LOL cholesterol (ma/dL) 129 (109-161) 115 (100-135) 0.0004
HDL cholesterol (mg/dL) 46 (37-53) 42 (37-55) 05157
Total cholesterol/HDL 462 (5.16-5.79) 3.89(321-5.12) 01571
cholesterol ratio
heCRP (mg/dL) 0.08 {0.04-0.21) 0.07 (0.04-0.10) 0.0054
Creatinine (mg/dL) 0.83 (0.64-0.95) 0.90 (0.73-1.05) 0.0203
CKD-EPI (mUmin/1.73 m% 97 (280-107) 85 (72-58) <0.0001

Data are presented as median (IQR).

There were significant decreases in triglycerdes, total and LDL cholesterol
and hsCRP. Creatinine significantly increased and the estimated glomeru-
lar fitration rate (CKD-EPI) significantly decreased.

patients who were at risk at baseline, gastrointestinal symptoms
improved or disappeared in 9 of 11 patients, plosma lipids
improved in the 9 patients with dyslipidaermnia at baseline and
Framingham score decreased inall 3 patients with high cardiovas-
cular risk at baseline. Two patients with osteoporesis had dual-X
absorptiometry conducted at baseline and 24 weeks, but lumbar
spine and femur T-scores remained unchanged. In the patient
with progression of chronic kidney disease at baseline, estimated
glomerular filtration (CKD-EPT) further decreased from 59 to
52 mU/minf1.73 m?, but urinary protein/creatinine improved,
decreasing from 330 to 146 mg/mg at 24 weeks.

Discussion

This study emerged from the coincidence of two foctors in a large
cohort of HIV-infected adults receiving clinical care. On the one
hand, the numerous difficulties that o number of patients experi-
enced to satisfactorily maintain their ART despite having achieved
sustaoined wviral suppression.® Characteristics of the patients
included in this cohort outlined in Table 2 make evident the mitiple
limitations that they had and the need for further improvernent in
their antiretroviral regimens. On the other hand, the availability of
an antiretroviral drug such as delutegravir with characteristics that
allowed for potential consideration of monotherapy ®
Dolutegravir has compared favourably with efavirenz'® and
darunavir/ritenavir™ and similarly with raltegravir'® in naive
patients and it is currently recommended as a first option for
antiretroviral-naive patients. Dolutegravir also compared favour-
ably with raltegravir in patients with viral failure, but no prior
exposure to integrase inhibitors.'* Besides its outstanding effi-
cacy, dolutegravir is also characterized by its high genetic barrier
and robustness in the prevention of wviral resistance. In
antiretroviral-naive patients,”* ™ dolutegravir-treated patients
with viral failure did not show resistance mutations to both
dolutegravir and MRTIs, a characteristic known for boosted Pls,
but not for antiretrovirals from other drug classes or even the
other integrase inhibitors currently available, raltegravir and
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elvitegravir. This characteristic is also supported by clinical data
from antiretroviral-experienced, but integrase inhibitor-naive,
patients with viral failure’* and by laboratory data.!®
Dolutegravir also showed fewer discontinuations than compara-
tor drugs and had no effect on lipids or liver enzymes in
antiretroviral-naive patients, although an increase in creatinine
can be expected by tubular blockade that is not considered a
toxic effect. Dolutegravir is conveniently administered as
a single, small pill once daily and with no food restrictions.
Dolutegravir does not require boosting and plasma levels have
been reported to be above the 90% inhibitory concentration
24 h dfter dosing.'® Dolutegravir has no expected major interac-
tions with other drugs, a characteristic also shared by raltegravir.
All these factors together make dolutegravir different from the
other antiretrovirals available and it may be particularly impaortant
for patients with limitations to pre-existing ART.

The results in this cohort of patients who received dolutegravir
monotherapy are remarkable, because almost all were able to
maintain viral suppression after 24 weeks, with improvements in
the immediate reasons that made them have their therapies
switched and no deleterious effects on immune function or
major adverse events. All patients in the cohort, except for the
one who had viral failure, have maintained dolutegravir monother-
apy for almost 1 year of folow-up at the time of writing this report
and plasrma HIV RNA has remained suppressed inallof them. These
results are surprising because they would have not been possible
with any other single drug. For the last 30 years, the vulnerability
to develop resistance has been a serious limitation to every anti-
retroviral drug. This was why early studies using single and dual
combinations produced only very short-term benefits.

We observed one patient developing viral failure in our cohort.
This patient had a previous viral failure to a raltegravir-containing
regimen, although no resistance mutations to integrase inhibitors
were found when viral failure to dolutegravir monotherapy was
initially detected. Although this patient denied missing dolutegra-
vir doses, there were reasons to suspect that his adherence to
therapy was not optimal. This patient had persistent low-level vir-
aermnia and developed mutation 118R in the integrase gene, which
confers intermedinte resistance to raltegravir and elvitegravir and
potential low-level resistance to dolutegravir according to the
Stanford University HIV Resistance Database (http:fsierra2.
stanford.edufsierra/serviet/JSierra). In another 24 week French
cohort study including patients with similar epidemiclogical char-
acteristics as those in our cohort, 3 (11%) out of 28 patients who
switched to dolutegravir monotherapy experienced viral failure
with development of resistance mutations to integrase inhibi-
tors.'” As with the patient who failed in our cohort, all three
patients with viral failure in the French study had previously
been exposed to integrase inhibitors. These patients had dolute-
gravir plasma levels measured ot several timepoints during
follow-up; although they were well above thein vitro 90% inhibitory
concentration and within therapeutic levels at the time of viral fail-
ure, plasma levels in the weeks or few months before viral failure
were not measured and thus we cannot confirm whether optimal
adherence to therapy had been continuously maintained in these
three failing patients. What it is evident from the French study and
fromoursis that viral failure to dolutegravir monotherapy may lead
to the appearance of resistance mutations to integrase inhibitors
and this is something different from what we knew about boosted
PI monotherapy. The existence of resistance mutations to

raltegravir might cause cross-resistance to dolutegravir, which
miay result in less positive results when dolutegravir is employed
as a second-line maintenance regimen.*® Although dolutegravir
has a high genetic barrier to resistance, it is definitely lower than
that of boosted Pls. Both R263K and G118R as single mutations
can confer resistance to dolutegravir'® and resistance may be
even higher when secondary mutations are also prrzsuent.m
Dolutegravir-containing monotherapy and dual therapy® ™ 1-23
are non-standard strategies and further research is needed before
they can be generalized into the clinical setting.

Our study was not controlled, included a low number of
patientsand had a short follow-up. We acknowledge that reasons
for switching therapy differed among participants and other non-
standard regimens could have been used instead of dolutegravir
monotherapy. Limitations with ART in our cohort are exemnplified
by the common use of non-standard treatments (e.q. monother-
apywith boosted PIs) in a substantial number of patients. Patients
from our cohort were therefore highly selected and their results
may not be applied to other patients. As with any retrospective
study, we had no accurate information of potential adverse
effects onstarting delutegravir, but we did not identify any patient
discontinuing therapy. The major strength for our study is that
switching allowed patients to be released from limitations with
their previous antiretroviral regimens while they were able to
maintain the benefits of sustained viral suppression,®*

In summary, these data suggest the efficacy of dolutegravir
monotherapy as a maintenance strategy to be further confirmed
in randomized clinical trials. Several studies with monotherapy or
dual therapy with dolutegravir have been registered already or are
being planned. They will provide us with more definitive data to
determine whether dolutegravir monotherapy or dual therapy
can challenge the paradigm of standard triple therapy.
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5.6 Estudio DOLAM

Objetivo 3.5 Evaluar la viabilidad de pautas de TAR basadas en dolutegravir con menos de tres
farmacos y mas especificamente comparar la eficacia y la seguridad de la monoterapia con
dolutegravir frente a la biterapia con dolutegravir mas lamivudina en adultos infectados por VIH con
supresion viroldgica sostenida.

PDF del articulo 5:

“Dolutegravir-based maintenance monotherapy versus dual therapy with lamivudine:
a planned 24-week analysis of the DOLAM randomized clinical trial”. J.L. Blanco, J.
Rojas, R. Paredes, E. Negredo, J. Mallolas, M. Casadella, et al. ] Antimicrob Chemother

2018; 73: 1965-71. Fl: FI: 5,217.
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Background: Mo controlled comparisons between dolutegravirflamivudine or dolutegravir maintenance therapy
have been done. We hypothesized that these options would have similar efficacy to triple ART.

Methods We used an open-abel non-inferiority randomized controlled trial comprising two phases: phase A
was established totest that experimental arms did not have anunacceptable (=5%j failure rate; phase Bwas in-
tended to include the full number of patients followed for 48 weeks. Treated HIV-1-infected adults with iral
load <50 copiesfmL for =12 months, no prior viral failure or resistance mutations to study drugs, nadir CD&
=200 cells/imm?, and hepatitis B virus surface antigen negative were randormized 1:1:1 to maintain triple therapy
{control arm), or to switch to dolutegravirflamivudine, or to dolutegravir monatherapy stratifying by anchar
drug. Premature discontinuation was considered if viral failure or therapy interruption due to adverse events,
concurrent illness, protocol deviation or patient’s wish occurred. Blips were registered. Planned phase A results at
24 weeks are reported here. The study is registered at Eud raCT: 201500027435,

Results: Ninety-one (control, n = 31; dual therapy, n=29; monotherapy, n = 31) patients were randomized.
Three patients (none previously exposed to integrase inhibitors) prematurely discontinued treatment due to viral
failure: dolutegravirflamivudine (n = 1), no resistance mutations (subject A); dolutegravir (n = 2), M155H, 51476
and Q148R resistance mutations (subject B), and E138K, G1405 and N155H resistance mutations (subject C).
There were no discontinuations for other reasons. One patient (dolutegravirflamivudine) experienced a blip in
wviral load. The Data Safety Monitoring Board recommended stopping the dolutegravir monotherapy arm.

Conclusions: In contrast to dolutegravir/lamivudine, a higher than expected risk of viral failure with develop-

ment of cross-resistance integrase mutations occurred with dolutegravir maintenance monotherapy.

Introduction

Standard ART contains three drugs,"” but reduding the number of
antiretrovirals tosimplify therapy and to avoid the negative impact
of drug exposure isan attractive strateqy. Boosted PImaintenance
monotherapy has a risk of viral rebound higher than that with
standard triple therapy but fortunately no major resistance emer-
gence has been reported so far® In contrast to monotherapy,
dual therapy with boosted PIs plus lomivudine has shown non-
inferiority compared with standard triple therapy in antiretroviral-
experienced HIV-infected patients.* PI dual therapy or monother-
apy may nevertheless couse digestive, metabolic and other

Pl-related adverse effects, and bring the risk of clinically signifi-
cant interactions due ta PI boosters.®

Dolutegravir shares several favourable characteristics with
boosted PIs, induding high potency, high inhibitory quotient and
high barrier to resistance, that make it appealing for antiretroviral
regimens with fewer than three drugs. Furthermore, dolutegravir
also demonstrates a lack of interference with comarbidities, a low
risk for interactions, a longer half-life and is easier to take and bet-
ter tolerated than boosted PIs.® Lamivudine, the most commonly
used antiretroviral drug to date, is still considered in major guide-
lines, has shown no major related toxicities, has a low likelihood of

©The Author(s) 2018. Published by Oxford University Press an behalf of the British Sodety for Antimicrobial Chernotherapy. All rights reserved.
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manotherapy (n=31)
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Switch to DTG + 3TC dual
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Figure 1. DOLAM study design. cART, combination antiretroviral therapy; VF, viral failure; 3TC, lamivudine; FTC, emtricitabine; INSTT, integrase inhibi-

tor; DTG, dolutegravir; HBsAg, hepatitis B virus surfoce antigen.

drug-drug interactions, and promising data have emerged from
Pl-based dual-therapy maintenance studies.»>*

A preliminary review of 33 HIV-infected patients from Hospital
Clinic (Barcelona, Spain) whao had their ART switched to dolutegra-
vir monatherapy on an individual clinical basis showed 97% effi-
cacy at 24 weeks;” although one patient developed viral failure,
this patient had a psychiatric comorbidity with suboptimal adher-
ence to ART. Clinical experience of dual therapy with dolutegravir/
lamivudine in antiretroviral-experienced patients has been also
promising.®® Based on these data, we hypothesized that dolute-
gravirflamivudine dual therapy or dolutegravir monotherapy
would have efficacy similar to that of triple ART in patients with
sustained viral suppression.

Methods

Study design

The DOLAM Study is a multicentre, randomized, contraled with active
treatment, open-label, parallel clinical trial com prising two phases, A and B.
Phase A gimed toinclude 30 patients per arm and follow them for at least
24weeks. This phase was performed for futility purposes to assess whether
experimental arms were subjected to an unacceptable (defined as =5%)
rate of viral failure. Phase Bwas intended to include the full number of pa-
tients and follow them for 48 weeks. Figure 1 shows the design of the
DOLAM Study.

In phase A, aligible participants were randomly assigned in a 1:1:1 ratio
to one of the following ams: to continue cument treatment (contra am),
to switch to dolutegravir (30mg)lamivudine (300 mg) once daily (dud-
therapy am), or te switch to 50 mg of dolutegravir once daily (menother-
apy am) (Figure 1). A random sequence was generated by a computer
stratifying by anchor drug (P, NNRTT crintegrase inhibitor). The assignment
was centralized and communicated by telephone.

Premature discontinuation was considered if there was viral failure
(defined as twoconsecutive plasmaHIV RNA measurements > 50 copies/mL
ora single HIV-1 RNA value =1000 copies/mL ) orthempy interruption due
to adverse events, concurrent illness, protocol deviationor patient’s wish.
Blips were registered. The study is cumently ongeing and the planned
phose A results at 24weeks are reported here. The Data Safety
Monitoring Board (DSMB) reviews the data if the proportion of confirmed
viral failures in any of the experimental arms reaches >5%.

Ethics

Institutional review boards from participating centres approved the study
and written informed consent was obtained from all eligible patients be-
fore randomization. The study is registered at EudraCT, number:
201500027435,

Patients

Consecutive clinically stable HIV-infected adults (=18 years cld) on stable
(defined as at least the previous 12 months) triple ART based on PlIs,
NMNRTIs or integrase inhibitors with sustained viral suppression (defined by
plasma HIV RMA <50 copies/mL in two or more consecutive detemnin-
ations during at least the 12months prior to inclusion; blips up to
200 copies/mL were permitted) were invited to participate (Figure 1). For
women of chidbearing age, a negative pregnancy test within 10days
prior to randomization into the study was required. Exclusion criteria
were: pregnancy, loctntion or planned pregnancy during the study period;
prior virological failure (defined as plasma HIV RMA. =50 copies/mL in two
consecutive tests or =500copies/mL inone test) to regimens containing
lamivudinefemtricitabine or integrase inhibitors; any mutation conferring
resistance tolamivudine/emtricitabine or integrase inhibitors if genotypic
testing had been previously performed; nadir CD4 <200 cells/mm?; any
disease or history of disease that, in the opinion of the investigator, might
confound the results of the study or pose additional risk to patient treat-
ment; and chronic hepatitis B (defined by positivity for hepatitis B surface
antigen).

QOutcomes

The major endpoint of the DOLAM Study is to determine theragpeutic effi-
cacy and viral failure rate (FDA snapshot algorithm) assessed with stand-
ard plasma HIV-1 RNA detection (defined by a limit of detection of
S0copiesimL) at 48 weeks. For the purpose of the phase A andysis re-
ported here, we described rates of viral failure and blips, and adverse
events at 24 weeksamong the threeamns.

In the event of viral failure, plasma and PBMCs were tested for HIV re-
verse transcriptase, protease and integrase resistance mutations by popu-
lation sequencing (Trugene, Siemens) and ultra-deep sequencing (Miseq
platform, Tlumina), respectively, following routine protocols.

At each visit, whole blood somples were collected in test tubes contain-
ing heparin sodium ~24& h after administration of dolutegravir. The blood
samples were centrifuged at 1200 g for 10 min to isolate 2 mL of plsma
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and 3-4 aliquots with S5mL of pellet, which were stored at —80°C until
assayed. In patients developing viral failure, dolutegravir, radtegravir and
elvitegravir plasma concentrations were measured in samples available
using mass spectrometry at a mass-to-charge ratio of 420 using the
Maslynx analysis software version 40 (Waters Corp, Miford, MA).
Raltegravir and elvitegravir plasma concentrations were measured to rule
out potential exposure to these integrase inhibitors influencing the dewel-
opment of resistance mutations. Dolutegravir flasma concentrations were
compared with the in vitro, protein-ad justed 50% inhibitory concentration
(ICqq) of dolutegravirfor WT virus (64 ng/ml). ™

Procedures

All patients were visited at baseline, 12 and 24 weeks. At baseline, patients’
characteristics, including oge, gender, suspected route of HIV transmission
and anchor drug, were collected. At each visit, participants had a complete
physical examination done and blood drown for CD4 and CD8 cell counts
and stondard plasma HIV-1 RNA (limit of detection 20 copies'mL at
Hospital Clinic, and 40copies/mL at Hospital Universitari Germans Trias i
Pujdl, but homagenized for the purpose of this study to <50 copies/mL to
define plasma viral suppression). Patients allocated to the experimentd
arms had also blood drawn for standard plasma HIV-1 RNA at & weeks to
detect potential eady vird foilure. At each follow-up vist, information on
adverse events and use of drugs other than ART was collected, a simplified
adherence guestionnaire was administered,'” and a pregnancy test for
women of childbearing age was performed. Intensity of adverse events
was assessed according to the Division of AIDS table for grading the severity
of adultand paediatric adverse events.™

Results

Baseline characteristics

There were 91 patients induded in the phase A of the DOLAM
Study: 31 patients in the control arm, 29 patients inthe dual-ther-
apy arm and 31 patients in the monotherapy arm. Table 1 shows
the characteristics of the patients. Most patients were middle-
aged adult men who had sex with men. The mean absolute CD4
cell concentration was ?39cells.’mm3, and the mean CD4/CDS
ratiowas nearly 1. The anchor drug was mast commeonly an MNRTI
(70%) followed by anintegrase inhibitor (17%) and a PI(13%), re-
flecting the use of these drugsin the population to whom the study
wasaddressed

Patients’ disposition at 24 weeks

Three patients prernaturely discontinued due to viral failure. None
of them had been previously exposed to integrase inhibitor ther-
apy. One of these patients (subject A) had been assigned to dual
therapy and viral failure occurred at week 12. The other two pa-
tients (subjects B and C) had been assigned to monotherapy and
viral faillure occurred atweek 24 in both cases. Mo patient assigned
tothe control arm experienced viral failure. There were no discon-
tinuations for other reasons. Only one patient (assigned to dual
therapy) expedenceda blip at week &

Viral failures

The patient assigned to dual therapy who developed viral failure
{subject A) (Figure 2a) hod been diagnosed with HIV-1 infection in
2003. The patient began therapy with efavirenz, lamivudine and
tenofovir disoproxil fumarate in 2004. Lamivudine was switched to
emtricitabine for simplification purposes in 2006. Efavirenz was

Table 1. Baseline chamcteristics

Daolutegravir/
Controls lamivudine  Dolutegravir

Characteristic (n=31) (n=29) (n=31) Total
Age, years 46(12) 44 (5) 47113) 46112)
Men, n (%) 27 (87) 23 (79) 28 (90) 7B (B6)
MSM, n (%) 22(76) 21 (75) 24 (77) &7 (76)
CD4, cellsimm® 675 (265) 753 (214) 791 (353) 735 (303)
D4 cells, n (%) 3i3(6) 33 (7 37 3307
CD&/mm’ 711(265) B61 (265) 902 (416) B24 (334)
(DE cells, n (%) 35(7 rm 3B1(9) 37 (8)
(D&NDBratic 101(0.36) 055(036) 095(035) 0.57(0.35)
Prior ART, n (%)

MMRTI 22(71) 21(72) 21 (68) 64 (70)

PI 3o 4 (14) 5(16) 12113)

INSTI 6(19) 4 (14) 5(16) 15017

Data are mean (5D) unless otherwise stated. INSTI, integrase inhibitor.

switched to darunavir plus ritonavir in 2012 due to sleep problems
potentially assodated with efavirenz. The patient, who had been
virally suppressed for 8 years, experienced viral rebound due to
lack of adherence to the new regimen because of gastrointestinal
adverse effects. The patient was switched again to the previous
regimen, regaining viral suppression for 122 weeks until entering
the DOLAM Study and was randomized to dual therapy. The
plasma dolutegravie concentration at week 4 was 1776 ng/ml,
well abovethe invitro, protein-adjusted ICq, of dolutegravir for WT
wirus, At 12 weeks, viral load showed a low-level rebound and viral
failure was confirmed. Mo resistance mutations were detected in
plasma and some low-abundance variants to NRTIs and NNRTIs
were detected in PBMCs. The patient switched to dolutegravir/la-
mivudinefabacavir, regaining viral suppression in plasma.

One of the two patients assigned to monotherapy who de-
veloped viral foilure (subject B) (Figure 2b) had been virally sup-
pressed with efavirenz/emtridtabine/te nofovir disoproxil furmarate
for at least 9years before participating in the DOLAM Study. The
patient rernained virally suppressed until week 24 when the
patient experienced viral rebound to 96 copies/mL, later confimed
as 1266 copies/mL. Plasma dolutegravir levels before and at the
moment of viral failure largely exceeded those of the in vitro,
protein-odjusted 1Cs, of dolutegravir for WT wirus. De nowo inte-
grase mutations 51476 and N155H were detected in plasma at
the time of virological failure and virological failure confirmation,
and low-abundance Q148R mutation (3%) also appeared at the
time of virological failure confirmation. The patient switched to
emtricitabine/tenofovir disoproxil fumarate plus rilpivirine, and
later fromi rilpivirine todarunavir/cobicistat, regaining viral suppres-
sionin plasma.

The other patient assigned to monotherapy who developed
viral failure (subject C) (Figure 2c) had been diognosed with HIV-1
infection in 2008 The patient began therapy with efavirenz,
emtricitabine and tenofovir disoproxil fumarate in 2012, The pa-
tient remained virally suppressed for =3 years until the patient
was recruited for the DOLAM Study. The patient remained virally
suppressed until week 2& when the patient’s plasma viral load was
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Figure 2. (a) Subject A (dolutegravir/lamivudine dual-therapy am). (b) Subject B {dolutegravir monotherapy arm). (c) Subject C (dolutegravir mono-
therapy arm). EFV, efavirenz; FTC, emtricitabine; TDF, tencfovir disoproxil fumarate; DTG, dolutegravir; 3TC, lamivudine; ABC, abacavir; ELV, elviteg ravir;
NVP, nevirapine; COBI, cobicistat; RPV, rilpivirine; DRM, drug resistance mutation; LLG, lower imit of quantification.

50 copies/mL. The patient did not attend for confirmation of viral
failure until 10 weeks later. At that time, the plasma viral load was
106 copies/mL and 2 weeks later it was 426 copiesimL. De novo
integrase mutations E138K and N155H were detected in plasma
at both timepaints, and low-abundance G1405 mutation (4%) also
appeared in the first genotypic resistance analysis. Dolutegravir
plasma levels were not measured in this patient, but self-reported
and pharmacy-measured adherence was excellent. The patient
switched to darunavir/cobicistat monotherapy, regaining viral sup-
pression in plasrma.

Adverse events

Table 2 shows the profile and intensity of adverse events in the
three study arms. Patients assigned to both dual-therapy and
monotherapy arms experienced more adverse effects than pa-
tients assigned to the control arm, but most adverse effects
were Grade 1. Infections and neuropsychiatric effects were
more common in both experimental arms compared with the
control arm. No patient discontinued therapy due to adverse
effects.
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Figure 2. Continued

DSMB report

As pre-planned in the protocol, the DSMB was convened to review
the data because the proportion of confirmed viral failures in the
monotherapy arm reached >5%. The Board considered that the
rate of viral failure in the dolutegravir monotherapy arm exceeded
the safety threshold stated in the protocol and was dinically rele-
vant because it was assodated with resistance mutations. The
Board recommended the immediate interruption of the dolutegra-
vir monotherapy arm of the DOLAM Study. In contrast, the occur-
rence of one viral failure not associoted with resistance mutations
in the dolutegravirflamivudine dual-therpy arm was not deemed
by the DSMB as suffidently relevant to recommend the interrup-
tion of this study arm. These decisions were unanimously taken in
awritten report by the three members of the DOLAM Study DSMB.
Following the DSMB report, the investigators of the DOLAM
Study decided to stop the dolutegravir monotherapy am, and to
amend the protocol to continue with the control and dual-therapy
arms only until completion of the study. Patients assigned to the
dolutegravir monotherapy arm were advised on the higher risk of

viral failure and the potential development of resistance muta-
tions. They were strongly recommended to switch their therapy to
a safer regimen but the final decision depended on each patient's
wishes.

Discussion

To our knowledge, DOLAM is the only study that has directly
compared dolutegravirflamivudine dual therapy versus dolute-
gravir monotherapy as potential dolutegravir-based simplifica-
tion strategies in a face-to-face randomized clinical trial. In the
phase A of the DOLAM Study reported here, we found that the in-
cidence of viral failures in the dolutegravir monotherapy arm
exceeded the protocol pre-established threshold of 5% at
24 weeks. Viral failures in patients under dolutegravir monother-
apy did not occur early but at the end of the 24 week period. In
addition, the two patients experiencing viral failure under dolute-
gravir monotherapy developed de novo mutations, suggesting
cross-resistance to all currently licensed integrase inhibitors.™
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Figure 2. Continued

In both patients, multiple mutations were developed in the pres-
ence of low-level viraemio and despite adequate dolutegravir
plasma levels and adherence to therapy. These results are in ac-
cordance with those of a recently published randomized clinical
trial comparing maintenance dolutegravir monotherapy with
combination ART.** In that trial, eight (8%) patients treated with
dolutegravir monotherapy experienced viral failure and three of
them showed one resistance mutation each (5230R, R263K and
N155H) despite odequate plasmo dolutegravir levels and
self-reported adherence. In addition, a recent systematic review
and meta-analysis of dolutegravir-based simplified therapy in
HIV-infected patients'® that provided precise estimates of viral
foilure rate on dolutegravir-based mono- and dual-therapy
maintenance (including not only dolutegravir/lamivudine, but
also dolutegraviririlpivirine) showed that the rate of viral failure
was 10-fold higher for dolutegravir monotherapy (3.18%) than
for dolutegravir-based dual therapy (0.32%) at 24 weeks, but the
difference increased further to 20-fold higher at 48 weeks

——— DRWCOBI

(8.91% versus 0.41%), suggesting that the risk of viral failure and
development of resistance mutations with dolutegravir mono-
therapy may be higher after the first 24 weeks. All together,
these dota suggest that dolutegravir used as monotherapy is not
potent encugh and/or its genetic barrier to resistance is insuffi-
cient to prevent development of resistance despite optimal ad-
herence, and therefore this strategy should not be used.

In summary, in the planned 24week analysis of two
dolutegravir-based simplification strategies (DOLAM Study), the
dolutegravir monotherapy arm showed an unacceptable risk of
viral failure with development of integrase inhibitor cross-
resistance mutations and this arm was stopped and not further
recommended, whereas the dolutegravir + lamivudine dual-ther-
apy arm showed no warning signs. Based on the phase A results,
the DOLAM Study protocol has been amended to two arms only
(dolutegravirflamivudine dual therapy versus control), the sample
size has been recalculated and additional centres have been
invited to complete phase B of the study.
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Table 2. Profile and intensity of adverse events in the three study arms

Daolutegravir/
Controls lamivudine Dolutegravir
In=31) [n=129) (n=31) Total
Group
infection 2 & 12 18
neuropsychiatric 0 5 & 13
genitourinary 2 & 1 7
muscular 1 0 3 ]
gastrointestinal 2 i} 3 5
laboratory 2 1 2 5
ocular/visual 0 1 1 2
respiratory 0 1 1 2
endocrine 1 0 0 1
systemic 0 1 0 1
Grade
1 8 17 28 53
2 2 0 & ]
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5.7 Estudio de tolerabilidad de los inhibidores de la integrasa en la vida real

Objetivo 3.6 Comparar la incidencia de discontinuacion en general y mas especificamente por
toxicidad, evaluar los factores de riesgo de discontinuacién y conocer el perfil de toxicidad en la vida
real de los tres inhibidores de integrasa disponibles en la cohorte de adultos infectados por VIH en el
Hospital Clinic de Barcelona.

PDF del articulo 6:
“Tolerability of integrase inhibitors in a real-life setting”. J. Pefiafiel, E. de Lazzari, M.
Padilla, J. Rojas, A. Gonzalez-Cordon, J.L. Blanco et al. J Antimicrob Chemother 2017; 72

(6): 1752-9. FI: FI: 5,217.
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Background: Integrase inhibitars have shown better tolerability than other drugs in clinical trials, but some past-
marketing data have suggested potential differences among them.

Aims We compared rates and reasens for discontinuation of raltegravir-, elvitegravir- and dolutegravir-based
regimensina large cohort of HIV-infected patients.

Methods: Retrospective analysis of a prospectively followed cohort including all antiretroviral-naive and all viro-
logically suppressed antiretroviral-experienced patients prescribed a first regimen containing raltegravir, elvite-
gravir or dolutegravir with at least one follow-up visit. Major outcomes were early discontinuation (<1 year) due
to any reason and more specifically due to toxicity. Incidence was calculated as number of episodes per 1000
person-years. Risk factors for discontinuation were assessed by multivariate Cox models.

Results: Early discontinuations due toany reason were 271 (raltegravir), 168 (elvitegravir) and 264 (delutegravir)
per 1000 patient-years (P= 0.0821). Early discontinuations due to toxicity were 76 (raltegravir), 103 (elvitegravir)
and 81 (dolutegravir) per 1000 patient-years (P=0.6792). Overall, the most common toxicities leading to dis-
continuation were neuropsychiatric, osteomuscular or digestive. Most frequent neuropsychiatric manifestations
reported at discontinuation were insomnia, dizziness, headache and anxiety irrespective of the integrase inhibi-
tor. Among discontinuations due to toxicity, neuropsychiatric effects were more commen with dolutegravir than
with raltegravir or ebitegravir (P = 0.0046). Age (HR 1.04, 95% C11.02-1.07, P=0.0007) was the only independ-
ent risk factor for early discontinuation due to toxicity.

Conclusions: Discontinuations due to any reason tended to be less commeon with elvitegravir, but discontinu-
ations due to toxicity did not differ among integrase inhibitors. Neuropsychiatric toxicity leading to drug discon-
tinuation was more frequent with dolutegravir.

Introduction emtricitabine and cobicistat] was subsequently approved (FDA,

Currently available integrase inhibitors have become preferred
anchor drugs for antiretroviral-naive patients in different guide-
lines worldwide' because they have compared favourably with
efavirenz* and boosted protease inhibitors™® in randomized clin-
ical trials. Discontinuation of raltegravir, elvitegravir or dolutegravir
due to adverse effects in clinical trials has been usually lower than
that of the comparator drug, ranging between 1% and 4% of po-
tients at 48 or 96 weeks.*™" No specific organ toxicity associated
with integrase inhibitors was identified in clinical trials. Raltegravie
was the first integrase inhibitor approved (US FDA, October 2007,
EMA, January 2008) but its initial use was preferentially addressed
to salvage antiretroviral therapy. Elvitegravir [as a single-tablet
regimen (STR) combination with tenofovir disoproxil fumarate,

August 2012; EMA, May 2013) and dolutegravir has been the one
most recently approved first as a single drug (FDA, August 2013;
EMA, Novemnber 2013) and later as an 5TR in combination with
abacavir plus lamivudine (FDA, August 2014 EMA, September
2014). In contrast with raltegravir, elvitegravir and dolutegravir
use was preferentially aimed at antiretroviral-naive patients or to
treated patients requiring antiretroviral switch for reasons other
than virological failure.

Initial publications on the tolerability of integrase inhibitors
focused on raltegravir-associated muscular toxidty that usually
consisted of mild or asymptomatic transient increases in muscular
enzymes and was reported as a severe event in just a handful of po-
tients.'™'* However, last year an observational Dutch cohort study

© The Author 201 7. Published by Oxford University Press on behalf of the British Sodety for Antimicrobial Chernatherapy. All rights reserved.
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reported an unexpectedly high rate of dolutegravir discontinuation
due to toxicity, mainly neuropsychiatric effects.*? Ttwas followed by
other cohort reports at major HIV conferences informing on variable
rates of dolutegravir discontinuation due to adverse effects.'*™!
Preliminary 24 week data from the STRIIVING open-label random-
ized clinical trial assessing the efficacy and safety of switching from
boosted protense inhibitars to dolutegravir in virologically sup-
pressed HIV-infected patients also showed several patients discon-
tinuing dolutegravir due to neuropsychiatric effects in the first days
of therapy*® In contrast, switching from efavirenz to dolutegravir in
virologically suppressed patients with ongoing efavirenz-associated
CNS side effects was ossociated with significant improvement in
CNS toxicity, with o reduction in overall NS score and improve ment
in depression, dizziness and quality of sleep, without affecting anti-
retrowiral efficacy ?** Irterestingly, the potential for neuropsychi-
atric effects is acknowledged in the cument EMA Summary
of Product Characteristics of all three available integrase inhibi-
tors. > Whether there may be differences in the rate of discon-
tinuation due to toxidty among currently availoble integrase
inhibitors and whether neuropsychiatric adverse effects leading to
discontinuation may be more common with dolutegravir than with
other integrase inhibitors is curently unclear.

We aimed to compare the rates and reasons for discontinu-
ation due to any reason and more spedfically due to adverse ef-
fects of raltegravir-, elvitegravir- and dolutegravir-based regimens
inalarge cohort of HW-infected patients.

Patients and methods

This retrospective analysis used prospectively registered data from all
antiretroviral-nave patients and all antiretroviral-experienced patients with
plasma HIV-RNA below the detection level prospectively followed at the
Hospita Clinic of Barcelona (Spain) who were prescribed a first regimen con-
taining rattegravir, elvitegravir or dolutegravir and had at least one follow-up
visit. Our plan was to restrict the study population to these two groups of pa-
tients to avoid selection bias, as raltegravir was the only integrase inhibitor
available for several yearsand dmast exclusively used in salvage therapy. In
our centre, patients’ dato are routinely registered into a clinical history data-
baseapproved by the Local Institutional Review Board that includes detailed
information on antiretroviral prescription and reasons for discontinuation.
Potential reasons pre-specified in the datobase for antiretrovird drug discon-
tiruation include virdogical failure, adverse effects, therapy simplification,
risk of interactions, medical decision due to other reasons, lost to follow-up
and death. Whenever the reason for discentinuation includes potential tox-
icity to any antiretrovinal drueg, a description of relevant dlinical symptoms
and/orlaboratory parameters associcted with the potential adverse effect is
usually collected in the clinica course of the corresponding follow-up visit.

For the purpose of this study, changes in integrase inhibitor therapy
imvolving dose (either total daily dose or number of doses per day) or
phamacological presentation (either as an individual drug or as a fixed-
dese combination) were not considened as discontinuations as long as the
originally prescribed integrase inhibitor remained in the regimen. If more
than one reason for discontinuation was present ina given patient, we con-
sidered the drug discontinuation as due to toxicity whenever adverse ef-
fects were reported irrespective of other concomitant reasons. Patients
were censored at the end of February 2016 (when the Dutch report at CROT
201 6™ became available, to avdid any potential influence on dolutegravir
discontinuation), or when they switched their first integrase inhibitor, were
lostto follow-up or died, whichever came first.

‘We pre-defined the following two major outcomes: early discontinu-
ation (<1year), and early discontinuation due to toxicity. We decided to

frame major outcomes within 1 yearof follow-up for the following reasons:
(i) most relevant toxicities associated with integrase inhibitors incliniaol tri-
als and cohort studies have been wsudly acute; (i) becouse the longer the
duration of antiretroviral therapy, the less clear the relationship between
any potentid acute adverse effect and a given drug; and (i) to avoid bias
favouring drugs from earlier time points, since patients doing well who
started their first integrase inhibitor eadier would contribute mare patient-
years than those who startted more recently. Specific toxicities were
grouped by organs/systems according to the description in the clinical his-
tory database. We also performed sensitivity analyses restricted to the
period 2014-15, when all three integrase inhibitors were available, and re-
sults did not change (see Supplementary data Tables 51-55, available at
JAC Online). Quantitative dota were compared with ANOVA or Kruskal-
Wallis tests, and guditative data with chi-sguared or Fisher's exact tests.
Incidence was calcuated as number of episodes per 1000 person-years.
Incidence rate ratios (IRRs) for each integraseinhibitor were estimated con-
sidering the arbitrary reference of 1 for raltegravir. Negative binomial re-
gression models using the likelihood ratio or Wald tests were used for IRR
comparisons. Risk foctors for discontinuation were assessed by multivariate
Cox models.

Ethics

According to current Spanish regulations, the study was daossified as a
post-guthorizntion study with a non-prospedive design by the Spanish
Agency for Medicine and Health Products®, it was approved by the Loal
Institutional Review Board and informed consent was not required. The au-
thors declare that they have been completely independent in the design,
analysis and writing of this study.

Results

Population characteristics

There were 557 patients treated with raltegravir, 322 patients
treated with elitegravir and 212 patients treated with dolutegravie
meeting criteria for indusion in this analysis. Patients treated with
raltegravir were also treated with emtricitabine tenofovir disoproxil
furnarate (n= 390, 70%), lamivudine/obacavir (n=139, 25%) or
with other agents (n = 28, 5%). All patients treated with elvitegravir
in this cohort had received it as the STR containing elvitegravirfcobi-
cistat/emtricitabinetenofovir disoproxil fumarate. Patients treated
with dolutegravir were toking it either as the STR containing
doelutegravirflamivudine/abacavir (n= 93, 44%) or as the individual
dolutegravir  tablet together with other antiretroviral agents
(n =119, 56%); 36 of those taking the individual dolutegravir tablet
were also taking the fixed-dose combination lamivudinefobacavir.
Table 1 shows the characteristics of patients in each group. Patients
on elvitegravir were younger, more commonly men who hod sex
with men, and with higher baseline CD4 cell count, and patients on
raltegravir were less frequently males.

Incidence of early discontinuation due to any reason

There was a trend to a lower incidence of early discontinuation
with elitegravir (168 episodes per 1000 patient-years) than
with raltegravir (271 episodes per 1000 patient-years) or
with dolutegravir (264 episodes per 1000 patient-years)
(P=0.0821) (Table 2). Relative to raltegravir, unadjusted IRRS
(95% CI) for elvitegravir and dolutegravir early discontinuation
were 0.62 (0.39-0.97) (Bonferroni corrected P value 0.1091) and
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Table 1. Baseline characteristics

Characteristic Raltegravir in = 557) Elvitegravir [n = 322) Dolutegravir (n = 212) Pvalue
Age (mean, SD) 45 (11) 359(10) 46 (11) =0.0001
Gender, n (%)

men 443 (B0) 283 (B8) 183 (B6) 00025

women 114 (200 39(12) 29 (14)
Route of infection, n (%)

heterosexual sex 127(23) 47(15) 40 (15) =0.0001

M5M 292 (52) 237(74) 143 (67)

DU 58 (18) 17(5) 23011

other or unknown 401(7) 21(7) 6 (3)
CDé4cellsi'mm’ at HIV diagnosis, median (1JR) 343 (193-519) 404 (241-556) 370 (201-533) 00176
HIV RMA copies/mL at HIV diognosis (median, IQR) 17170(1339-138000) 246125 (2364-118800) 30773 (3055-132100) 02917
Table 2. Incidence of early discontinuation (<1 year) with each of the three integrase inhibitors: cverall results

Time at risk Incidence (episodes per Unadjusted TRR

Drug Subjects Epizodes (%) (person-years) 1000 person-years) (95% CI) Pvalue
Raltegrair 557 {127 262.06 270.93 1 0.0821
Elvitegravir 322 26 (8.1) 155.06 167.68 0,62 (0.39-057)
Dolutegravir 212 26 (12.3) 98.66 263.53 0,57 (0.62-152)

0.97 (0562-1.52) (Bonferroni corrected P value 1.0000) respect-
ively; relative to elvitegravir, unadjusted IRR (95% CI) for dolute-
gravir was 1.57 (0.91-2.71) (Bonferroni corrected Pvalue 0.3092).
There were no differences in the rate of overall discontinuation be-
tween antiretroviral-naive (241 episodes per 1000 patient-years)
and antiret roviral-experienced with undetectable plasma HIV-RMNA
(234 episodes per 1000 patient-years) (P=0.8897) (Table 3).
However, the rate of early discontinuation for raltegravic was
higher in naive versus non-naive patients (304 versus 193 episodes
per 1000 patient-years, P=0.1039), for dolutegravir lower in naive
versus non-naive patients (186 wversus 450 episodes per 1000
patient-years, P=00329), and for elvitegravir roughly similar in
naive versus non-naive patients (158 versus 184 episodes per
1000 patient-years, P= 0.7032) (Table 3).

Incidence and reasons for early discontinuation not due
to toxicity

The inddence of early discontinuation not attributed to toxidty
was lower in patients taking elvitegravir (64 episodes per 1000
patient-years) than in patients taking raltegravir (191 episodes per
1000 patient-years) or dolutegravir (182 episodes per 1000
patient-years) (P=00003). Inddence of overall early discontinu-
ation not due to toxidty was not significantly different between
antiretraviral-naive (137 episodes per 1000 patient-years) and
antiretroviral-experienced patients with undetectable plasma
HIV-RMA (180 episodes per 1000 patient-years) (P=0.2508).
There were no differences between antiretroviral-naive and
antiretraviral-experienced patients with undetectable plasma

HIV-RMA in the incidence of early discontinuation not due to tox-
icity in raltegravir-treated patients (206 versus 154 episodes per
1000 patient-years, P=03713) and elvitegravir-treated patients
(42 wversus 100 episodes per 1000 potient-years, P=0.1055),
but the inddence of early discontinuation not attributed to toxicity
in dolutegravir-treated patients was  significantly  higher in
antiretreniral-experienced patients with undetectable plasma
HIV-RMNA (415 episodes per 1000 patient-years) than in
antiretrovral-naive patients (86 episodes per 1000 patient-years)
(P=10.0009). Reasons for discontinuation not due to toxicity
included: therapy simplification (n = 25), medical decision (n =8),
virological failure (n=3) and lost to follow-up/dead (n=15) for
raltegravir; risk of interactions (n = 7), virological failure (n= 1) and
lost/dead (n=2) for ebitegravi, and therapy simplification
{n=15), risk of interactions (n=1), rmedical decision (n=1) and
lostfdead (n = 1) for dolutegravir.

Incidence of early discontinuation due to toxicity

Although the incidence of early discontinuation due to adverse ef-
fects was highest for elvitegravir and lowest for raltegravir, there
were no significant differences among the three drugs (Table 4).
The rate of early dolutegravir discontinuation due to adverse ef-
fects was double when dolutegravir was combined with abacavir
plus lamivudine than when it was not, although this difference
was not significant (Table 5). Overall, the incidence of early discon-
tinuation due to adverse effects was higher in naive (103 episodes
per 1000 patient-years) than in experienced (48 episodes per 1000
patient-years) patients (P = 0.0308) (Table &).
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Table 3. Incidence of early discontinuation (<1 year) with each of the three integrase inhibiters: antiretroviral-naive versus antiretroviral-experenced
patients with plasma HIV-RNA below the detection level

Time at risk Incidence (episodes per Unadjusted IRR
Group Subjects Episodes (%) (person-years) 1000 person-years) (95% CI) Pvalue
All naive 738 B4 (11.4) 34523 24053 1 0.8897
All experienced 352 35 (11.1) 166.55 23416 0.97 (0.67-1.42)
Raltegravir
naive 396 56 (14.1) 184.34 30379 1 0.1039
experienced 161 15(9.3) 77.72 15255 0.64 (0.36-1.12)
Elvitegravir
naie 196 15 (7.7 85.13 15768 1 0.7032
experienced 126 11@8.7) 55.93 18355 1.16 (D.53-2.53)
Dolutegravir
naie 147 13 (8.8) 69.76 18635 1 00329
experienced 65 13 (20,00 28.90 44584 3.11 (1.03-5.39)

Table &. Incidence of early discontinuation (<1 year) due to adverse effects with each of the three integrase inhibitors: overall results

Time at risk Incidence (episodes per Unadjusted IRR
Drug Subjects Epizodes (%) (person-years) 1000 person-years) (95% (1) Pualue
Raltegravir 557 20(3.6) 262.06 7632 1 0.6792
Elvitegravir iz 16(5.0 155.06 103.19 1.35(0.70-261)
Doluteqgrair 12 B(3.8) 98.66 8109 106 (047-241)

Table 5. Incidence of early discontinuation (<1 year) due to adverse effects in dolutegravir-treated patients according to the accompanying drugs:
abacavir/lamivudine versus other drugs

Time at risk Incidence (episodes per Unadjusted IRR
Dolutegravir Subjects Episodes (%) [person-years) 1000 person-years) (95% (1) Pvalue
+Abocavinlamivudine 129 B (&47) 62.06 56.69 1 04755
+0ther drugs 83 2(24) 36.60 5464 0.47(0.06-3.85)

Table 6. Incidence of early discontinuation (=1year) due to odverse effects: antiretroviral-naive versus antiretroviral-experienced patients with
plasma HIV-RNA below the detection lewvel

Time at risk Incidence (episodes per Unadjusted IRR
Group Subjects Episodes (%) [person-years) 1000 person-years) (95% CI) Pvalue
All naive 738 36 (49) 349.23 103.08 1 0.0308
All experienced 352 B2.3) 166.55 4803 0.42 (0.16-1.05)
Raltegravir
naive 356 18 (4.5) 184.34 9765 1 0.0368
experienced 161 2(1.2) 77.72 2573 0.1% (0.03-1.09)
Elvitegravir
naive 196 11 (5.6) 85.13 11563 1 05376
experienced 126 5400 55.93 8343 0.72 (0.25-2.08)
Dolutegravir
naie 147 7(5.8) 69.76 10034 1 0.1587
experienced 65 1(15) 28.50 3460 0.16 (0.01-2.85)
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Table 7. Profile of early (<1 year) discontinuation due to adverse effects among the three integrase inhibitors

Rattegravir Elvitegrawir Dolutegravir
(n= 20, 3.6%) (n= 16, 5.0%) (n=28,3.8%) Pualue

Meuropsychiatic (n = 17§ 7(35%) 3(19%) 7 (88%) 00045
Muscular (n=12) 3(15%) & (38%) 3(38%) 02442
Digestive (n =11} 7(35%) 4 (25%) 0 01753
Skinfmucous membranes (0 = 6) 4(20%) 2(13%) 0 04557
Systemic (n = 5) 2(10%) 0 3(38%) 00224
Respiratory (n= 1) 1(5%) 0 0 1
Kidney (n= 1) 0 1 0 0.5455
Mumber of organs/systems

1 17(85%) 16 (100%) 5(63%) 00656

=1 3(15%) 0 3(37%)

All results are n (%).

“Neuropsychiatric clinical symptoms among patients discontinuing integrase inhibitors due to adverse effects: Rattegravir (n = 7): Patient 1: somno-
lence, myalgia, malaise; Patient 2: insomnia; Patient 3: dizziness; Patient & insomnia; Patient 5: dizziness; Patient &: insomnia, anxiety, headache;
Patient 7: headache, imitability. Elvitegravir (n = 3): Patient 1: insomnia, headache, vivid dreams; Patient 2: dizziness, somnolence; Patient 3: insomnia.
Dolustegravir (n = 7k Patient 1 (+other): dizziness, myalgia, malaise; Patient 2 (+abacavirlomivedine): insomnia; Patient 3 (+abacavirlomivedine): in-
somnia, headache, confusion; Patient & (+other): insomnia, nightmares; Patient 5 (+abacavirlamivudine): insomnia; Patient & (+abacavirlamivu-
dine): anxiety, arthralgia, insomnia, headache; Patient 7 (+abacavirflamivudine): anxiety, insomnia.

Clinical manifestations of adverse effects leading to
integrase inhibitor early discontinuation

Table 7 shows the profile of early discontinuation due to adverse
effects among the three integrase inhibitors. The most common
adverse effects were neuropsychiatric (n = 17), followed by osteo-
muscular  (n=12) and digestive (n=12) (Table 7).
Meuropsychiatric and systemic effects were significantly more
commeon with dolutegravir than with raltegravir or elitegravir.
Almost all patients discontinuing dolutegravir due to toxicity hod
experienced neuropsychiatric effects (n=7, 88%) in contrast to
those discontinuing raltegravir (n=7, 35%) or elvitegravir (n =3,
19%) due to toxicity (P = 0.0046). Clinical manifestations of neuro-
psychiatric effects leading to early discontinuation, as reported in
the medical database, were heterogeneous but did not substan-
tially differ ameng integrase inhibitors. The most commeon clinical
neuropsychiatric manifestations leading to early discontinuation
wereinsomnia, dizziness or headache.

Risk factors for early discontinuation of

integrase inhibitors

We were unable to find any significant factor influencing early dis-
continuation of integrase inhibitors in the univariate analysis
(Table 8). There were, however, trends to lower discontinuation
with lower age and in those taking elvitegravir. Increasing age
(4% per year) was the only independent risk factor (adjusted HR
1.04, 95% CI 1.02-1.07, P= 0.0007) for early discontinuation of
integrase inhibitors due to adverse effects (Table 9). Mo integrase
inhibitor was significantly associoted with a higher risk for early
discontinuation due to adverse effects in the multivariate ana-
lysis [raltegravir, HR 1 (reference); elvitegravir, HR 1.35 (95% CI
0.70-2.61); dolutegravir, HR 1.06 (95% CI1 0.47-2.41): P=0.06545]
{Table ).

Discussion

In this large cohort of HIV-infected patients treated with currently
available integrase inhibitors, we found rates of discontinuation
due to any reason with all three integrase inhibitors in the first year
of therapy ranging from 8.1% to12.7%. There was a trend to fewer
overall discontinuations and discontinuations not due to toxicity
were significantly less frequent with elvitegravir compared with
raltegravir or dolutegravir. In contrast to raltegravir, which is not
combined intoan STR, or dolutegravir, which first became available
as an individual drug, elvitegravir has always been used as an STR.
This fact may be responsible at least in part for the lower overall
discontinuation rate not due to toxicity with elvitegravir. STRs are
considered as the most convenient antiretroviral regimens, "
and convenience has been reported as a major deteminant for
drug discontinuation in patients starting antiretroviral therapy.**
Only a portion of discontinuations were attributed to adverse
effects. Proportions ranged from 3.6% for roltegravir, 3.8% for
dolutegravir and 5.0% for elvitegravir. These figures were slightly
higher than those reported in clinical trials.*® Rates of early dis-
continuation due to adverse effects did not significantly differ
amang the three integrase inhibitors. There has been a huge
controversy onthe potential of dolutegravir for a worse tolerability
in real-life settings becouse an unexpected high rate of
discontinuation due to adverse effects has been reported in some
cohorts.'?~*! The availability of increasing post-marketing infor-
mation on adverse effects might have influenced the decision of
drug discontinuation in the clinical setting. The data from our co-
hort reported here were generated before the public release of the
Dutch cohort report at the Conference on Retroviruses and
Opportunistic Infections (CROT) 2016. Therefore, the potential in-
fluence of the Dutch cohort report on the discontinuation of dolu-
tegravirin our cohortshould be negligible, if any. Our results do not
confirm a higher rate of discontinuation due to adverse effects for
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Table 8. Risk factors for eardy discontinuation (<lyear) due to  dolutegravir as compared with raltegravir or elvitegravir. It is pos-

any reason sible that differences in patients’ characteristics or other not well-
known factors wil explain the higher rate of dolutegravir discon-
Unad justed tinuation due to adverseeffects observed in some cohorts,
Charactensiic HR (55% C1) Pvalue The most comman adverse effects leading to discontinuation
Age 101(100-1.03) o0pges foreachof the three integrase inhibitors in our cohort were neuro-
Gender psychiatric and osteomuscular. These effects were already
men 1 08655 acknowledged in the summaries of produd characteristics of ral-
wornen 1,06 (065-1.67) tegravir,™ elvitegravir/cobicistat/emticitabineftenofovir disoproxil
Integraseinibitor fumarate®® and dolutegravir.”” Nevertheless, the frequency of
raltegravi 1 neuropsychiatric effects among patients with drug discontinuation
elvitegravir 062 (039097 o0p9on duetotexicity was significantly higher with dolutegravir compared
dolutegravir 057 (062-1.52) with raltegravir or elvitegravir, suggesting that this toxidty profile
Year of integrase inhibitor initiation might be more characteristic of dolutegravir. Thiscontention is fur-
200710 1 ther supported by recent data from a German cohort study. ' This
011-13 134 (062-2.91) 06056 Isincontrost with data fromrandomized clinical trigls inwhich the
32014 111 (054-2.29) overall incidence of reported neuropsychiatric adverse effects in
Route of infection patients allocated to dolutegravir was similar to that of the com-
heterosexual sex 1 petitors (efavirenz in SINGLE, raltegravir in SPRING-2, darunavir/ri-
MSM 069 (045-1.05) tonavir in FLAMINGD and atazanavirfritonavir in ARTA) and very
DU 073(039-1.35) 038s1 Tew patientsdiscontinued dolutegravir due to neuropsychiatric ad-
other or unknown 0.80 (037-1.73) verse effects.*” Discrepandes in dolutegravir discontinuation due
HIV RNA{log copies/mL) ot HIV diognosis 093 (0.82-1.06) 02852 I© negropsychiatric effec_m between clinical [ripls and m_hor[ stud-
HIV RNA flog copies/mL) immediately 102(030-1.15) 07508 1€ might be due ot least in port to the promotion of patient reten-
prior tointegrase inhibitor thera py tien in clinical trigls and thg gengrﬂlly mild and apparently
D4 (cell/mm?) at HIV diagnesis 100(100-100) 0ge7p Lrarsientnature of neuropsychiatric side effects.
CD& immediately priorto 100 (100-1.00) 05103 We did not see major differences inthe dinical profile of neuro-
integrase inhibitor therapy psychiatric adverse effects leading to discontinuation among the

three integrase inhibitors, although this comparison should be
treated with coution due to the inherently subjective nature of
both patients’ description and physidan’s registration. The

Table 9. Risk factors for early discontinuation (<1 year) due to adverse effects

Unadjusted HR(95% CI)  Pwalue  Adjusted HR (95% CI)  Pwalue

Age 104 (1.02-107) 0.0007 1.04 (1.02-1.07) 0.0007
Gender
men 1 01360
women 168 (0.85-3.33)
Integrase inhibitor
raltegravir 1
elvitegravir 135 (0.70-261) 06545
dolutegravir 1.06 10.47-241)
Year of integrase inhibitor initiation
2007-10 1
2011-13 1.34 (0.28-6.29) 05577
=2014 182 (0.44-7.56)
Route of infection
heterosexual sex 1
M5M 0.37 10.19-0.70)
DU 0.36 (0.12-1.06) 00170
other or unknown 0.55(0.16-1.87)
HIV RMA (log copies/mL) at HIV diagnosis 0.81 (0.66-1.00) 00529
HIV RNA (log copies/mL) immediately prior to integrase inhibitor therapy 0.82 10.63-1.05) 01186
CD4 (cellfmm?) at HIV diagnosis 1.00 (1.00-1.00) 02815
CD&immediately prior tointegrase inhibitor thenapy 1.00 (1.00-1.00) 00686
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predominance of insomnia ameng neuropsychiatric effects may
suggest a potential interference with mechanisms involved in
physiological sleep’” Several drugs have been reported to couse
insomnia os an adverse effect* The coincidence of a common
CNS adverse effect profile between efavirenz and integrose
inhibitors has led to speculation regarding whether similar patho-
genetic pathways may be involved. However, recent data argue
against that contention because patients experiencng efavirenz-
associated CNS adverse effects showed improvement after
switching from efavirenz to dolutegravir.”** Further research is
needed to understand the pathogenesis and risk factors for CNS
adverseeffects assodated with integrase inhibitors.

In our cohort, increasing age was the only factor associated
with a higher risk of integrase inhibitor discontinuation due to ad-
verse effects. The risk increased 4% per year. Increasing age has
been associoted with better virological response due to better ad-
herence to antiretroviral therapy, but worse immunological re-
sponse due to reduced functional reserve.” Discontinuation of
antiretroviral therapy for reasons other than virological failure has
been reported more commanly in older patients but also in
younger onesas compared with middle-oged ones, but in the case
of older patients the discontinuation was associated with toxicity
and in younger ones with lack of adherence.*® Increasing age is
associated with higher incidence of comorbidities™ and with
increased plasma exposure to some antiretroviral drugs,™® and
both factors contribute to a higher propensity for toxicity. "
These results emphasize the need for an increased awareness for
potential adverse effects leading to the discontinuation of inte-
grase inhibitors among older patients even though these drugs are
preferentially recommended in them because of their better
safety profiles compared with non-nudeoside reverse transcript-
aseinhibitors or protease inhibitors.*

In condusion, discontinuation of available integrase inhibitors
not due to toxidty was less frequent with elvitegravir than with ral-
tegravir or dolutegravir, although discontinuation due to adverse ef-
fects was similar among the three integrase inhibitors and slightly
higher than that reported in clinical trials. Neuropsychiatric and
osteomuscular effects were the most common ones leading to
drug discontinuation with all three available integrase inhibitors, al-
though neuropsychiatric odverse effects were significantly more
common with dolutegravic than with raltegravir or elvitegravir.
Increasing age was an independent factor associated with a higher
risk for discontinuation of integrase inhibitors due to adverse effects.
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5.8 Estudio A-TRI-WEEK (clinicaltrials.gov: NCT01778413)

Objetivo 3.7 Evaluar la viabilidad, seguridad y eficacia de una pauta con
efavirenz/emtricitabina/tenofovir disoproxil fumarato tomada tres dias por semana en adultos
infectados por VIH con supresiéon viroldgica sostenida.

PDF del articulo 7:

“A maintenance 3-day-per-week schedule with the single tablet regimen
efavirenz/emtricitabine/tenofovir disproxil fumarate is effective and decreases sub-
clinical toxicity” J. Rojas, J.L. Blanco, S. Sanchez-Palomino, M.A. Marcos, A.C. Guardo, A.

Gonzalez-Cordon, et al. AIDS 2018; 32: 1633-41. Fl: 4,914.
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A maintenance 3-day-per-week schedule with the
single tablet regimen efavirenz/emtricitabine/
tenofovir disoproxil fumarate is effective and

decreases sub-clinical toxicity

Jhon Rojas, Jose L. Blanco, Sonsoles Sanchez-Palomino,
Maria A. Marcos, Alberto C. Guardo, Ana Gonzalez-Cordon,
Montserrat Lonca, Amparo Tricas, Ana Rodriguez, Anabel Romero,
Jose M. Miro, Josep Mallolas, Jose M. Gatell,
Montserrat Plana and Esteban Martinez

Background: Antiretroviral drugs contained in single tablet Atripla have pharmacoki

netic properties that could allow for longer than once-daily dosing. We hy pothesized
that simplifying Atripla once daily to 3-day per week would be feasible, able to maintain
viral suppression and less toxic.

Methods: Virologically suppressed | =2 years) HIV+ adults on Atripla once daily, CD4
greater than 350 cells/ful at inclusion, and no prior documented virological failure or
evidence of resistance mutations to efavirenz, tenofovir, or emtricitabine were ran

domized to maintain their once-daily (OD) regimen or to reduce it to 3 days (Mondays,
Wednesdays, and Fridays) a week (3W) (A-TRI-WEEK pilot trial). Primary end-point was
the proportion of patients free of treatment failure (noncompleter = failure) at 24 weeks.
CD4 " and CD&" cells, ultrasensitive HIV-1 RNA, Pittsburg Sleep Quality Index (PSQI),
bone mineral density, plasma efavirenz levels, and fasting blood and urine chemistries
were measured at baseline and 24 weeks. The study is registered at ClinicalTrials.gov,
NCTO1778413.

Results: Sixty-one patients were randomized. All patients in both arms remained free of
treatment failure (estimated difference 0%; 95% confidence interval —14.1 to 14.1).
Ultrasensitive plasma HIV-1 RNA below detection threshold showed no difference
between arms (70% inthe 3W armvs. 71% inthe OD arm, P=0.933) at 24 weeks. Total
cholesterol and fermur T-score significantly increased, whereas PSQ, plasma efavirenz,
albumin/creatinine and beta-2 -microglobulin in urine significantly decreased in the 3W
arm relative to OD arm.

Conclusion: The A-TRI'WEEK study represents a proof of concept for the feasibility of
three-day per week Atripla maintenance that should be further confirmed in a larger,
well p{rwered clinical trial. Copyright @ 2018 Wolters Kluwer Health, Inc. All rights resenved.

AIDS 2018, 32:1633-1641

Keywords: pilot study, randomized dinical trial, simplification of antiretroviral
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Introduction

With widespread access to effective antiretroviral therapy,
amajority of HIV-infected patients can nowadays achieve
sustained wviral suppression [1]. However, antiretroviral
therapy should be indefinitely taken and the associated
risk of long-term chronic toxicities and/or negarive
impact on aging comorbidities increases with exposure.
In fact, these reasons are now the most common ones
leading to changes in antiretroviral therapy in developed
countries [2].

Because of suboptimal efficacy and limited number,
antiretroviral  drugs were usually approved ar the
maximum tolerated dose rather than the minimum
effective dose [3]. There is a clear relationship berween
plasma levels of some antiretroviral drugs such as efavirenz
(EFV) [4] or tenofovir [5] and their potental for
developing drug-related roxicites. Reducing the daily
dose of EFV from 60N} to 4(H} mg in antiretroviral-naive
patients [6,7] and using tenofovir alafenamide (TAF)
instead of tenofovir disoproxil fumarate (TDF) [8,9] are
strategies decreasing exposure to EFV and tenofovir,
respectively, that have shown noninferior efficacy and
berter safery profile.

Antiretroviral therapy has evolved to a larger number of
families available and with more convenient dosing
schemes and betrer overall wlerability. The construction
of fixed-drug combinations with half-lives long enough
to allow for once-daily dosing established the basis for
preferred antiretroviral regimens in the last decade.
Atripla, a fived-drug combination of EFV 600 mg/
emtricitabine 200 mg/TDF 3M)mg, was the first once-
daily single-tablet combination, approved more than 10
years ago. The drugs contained in the Arripla pill are
among the ones with longer half-lives, allowing for
sustained viral suppression despite suboprimal adherence
[10-13]. Although tiple regimens based on integrase
inhibitors are currently recommended as first options in
most developed countries, the combination EFV with
lamivudine or emtricitabine with tenofovir disoproxil
fumarate remains as preferred first-line regimen according
to the World Health Organization [14] and a substantial
number of patients are expected to use it in low-income
and middle-income countries in the next yearss [15,16].

Previous small randomized controlled trials have shown
that short-cycle 5 days on/2 days off intermitrent
treatment with either EFV/FTC/TDF [17] or a three-
drug combination thempy including EFV with two
nucleoside reverse transcriptase inhibitors [18,19] resulted
in noninferior efficacy and improved safery profile relarive
to standard continuous antiretroviral therapy. These
studies helped purting the ratonale of our work into
context and provided a strong support to test the 3-day-
per-week Atripla scheme. However, those studies were
not performed with either Acripla or the drugs contained

in the Atripla pill, they were based on a 5 days on/2 days
off schedule instead of a the 3-day-per-week schedule,
and did not assess potential benefits on subclinical disease
or in-depth changes in immunological and virological
pammeters. We hypothesized thar simplifying the fixed-
dose single-tablet combination EFV/FTC/TDF (Aripla)
from standard once-daily dosing o a 3-day-per-week
schedule would be feasible, able to maintin wviral
suppression and less toxic.

Methods

Study design and participants

The A-TRI-WEEK smudy & an open-label, pilot,
unicentre, mndomized clinical trial. Consecutive stable
and asympromatic HIV-infected adults (> 18 years) on
Arripla once daily were invited to participate if they had
plasma HIV-1 RINA less than 37 copies/ml for at least the
previous 2 years and CD4" cell counts greater than
350 cells/pl at the dme of consideraton for the study
(Fig. 1). In addition, participants were required not to
have any of the following: prior virological failure to any
antiretroviral regimen or documented resistance muta-
tions to EFV, tenofovir, or emtricitabine; any diagnosis of
psychiatric illness, evidence of alcohol abuse or illicit drug
consumption (based on their past medical history and
specific questions at the time of recruitment) or any other
condition at the doctor’s discredon that did not allow
ensuring a correct ad herence. For women of childbearing
age, a negative pregnancy test at the time of consideration
for the study and use of anticonceptive measures were also
required. Patients who meert all inclusion criteria, none of
exclusion criteria, and agreed to participate were
randomized 1:1 to maintain their once-daily regimen
(OD arm) or to reduce it to 3 days (Mondays,
Wednesdays, and Fridays) a week {3W arm). We took
into considerarion time and cost for estimaring a realistic
sample size. Assuming less than 15% therapeutic failure
(10% viral failure with 5% arrition) as a plausible target
for the experimental treatment arm, with 30 patents per
group we could be 68% confident thar our estimare was
accurate within 5% poinws, 90% confident that it was
accurate within 8% points, and 953% confident that it
was accurate within 9% points [20]. The Instimtional
Review Board of Hospital Clinic approved the study and
all paricipants signed informed consent prior o
inclusion. The smdy was registered at Clinical Trials gov:
NCTO1778413.

Although the hypothesis of the sudy was based on
consistent data to support its potential feasibility, we
planned prior to the inidaton of the smudy thar
development of virological failure in more than 10% of
the patients in the 3W arm would be unacceptable and
should lead to stopping the trial. Following the request of
the Instimtional Review Board that approved the study, if

Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.
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A pilot study of 3-day-per-week Atripla maintenance therapy Rojas et al. 1635
Randomization wza4
1:1
Open-abel i
| N =30 p—
g Atripla® 3 days (M, W, F) a week (3W)
Asymptomatic and stable HIV+ = 18 years
On Atripla® i :
HIV RMA < 37 coples/ml >= 24 months. |
CD4 >350/mm® N=31 !
L———— Continue standard Atripla® dose (OD) i
Standard plasma viral load was measured at baseline, 12, and 24 weeks in both
arms, and also intensively at 1, 2, 4, 6, and 8 weeks in the 3W arm.
- Primary end-point: Patients free of treatment failure (noncompleter = failure) at
24 weeks.
- Secondary end-points: Pittsburg Sleep Quality Index (PSQl), BMI, BMD, CD4*
and CD8* cells, ultrasensitive HIV-1 RNA (2 copies/ml), plasma 250H vitamin D levels,
eGFR CPK-EPI, fasting blood lipids, and protein/creatinine, albumin/creatinine, and
beta-2-microglobulin in urine
Fig. 1. The A-TRI-WEEK study design.
the 24-week trial proved to be successful an extension use of drugs other than antdretroviral thempy was
phase was planned in which patients in the 3W would collected, and a simplified adherence questionnaire
remain with such schedule and patients in the OD arm [21] and a pregnancy test for women of childbearing
would be invited to switch to the 3W schedule; in this age were performed.
extension phase, all patents would have a follow-up long
enough (e.g. ar least 3 years) with the 3W dosing schedule At baseline and at 24 weeks: weight and height were
to better gnarantee the efficacy and safery of the new measured; the Spanish-validated vesion of the Pittsburg
schedule. Again, development of virclogical failure in Sleep Quality Index (PSQI) [22] was self-assessed; blood
more than 10% of the patients in the 3W arm would be was drawn after at least a 8-h fasting period to measure
unacceptable and should lead to stopping the extension blood cells and chemistry including tortal and HDL
phase. The extension phase is currently ongoing and will cholesterol, triglycerides, creatinine, 25-OH vitamin D,
not be reported here. and EFV plasma levels; urine was collected to measure
protein/creatinine, albumin/creatinine, and beta-2-
Procedures microglobuling and a dual X-absorptiometry (DXA) o
After inclusion, all patients had three medical wvisits: memsure lnmbar and femur bone mineral densicy was
baseline, 12, and 24 weeks. Ar baseline, padents’ performed. The PSQI is an effective instrument used to
characteristics including age, sex, ethnicity, suspected measure the quality and patterns of sleep in adults in both
route of HIV transmission, and Centers for Disease clinical and research settings [23]. It differentiates ‘poor’
Control (CDC) stage ar the time of HIV diagnosis were from ‘good’ sleep quality by mesuring seven sleep
collected. Arbaseline, 12 and 24 weeks, participants had a characteristics: subjective sleep qualiry, sleep latency, sleep
complete physical examination done and blood drawn for duration, habitual sleep efficiency, sleep disturbances, use
CD47 and CD8™ cell counts and standard plasma HIV-1 of sleeping medications, and daytime dysfunction over
RIMNA (Siemens VERSANT HIV-1 RNA 1.5 Assay, limit the last month. A total score of ‘5° or greater is indicative
of detection 37 copies/ml). Patients allocated to the 3W of poor sleep quality. BMI was calculated from weight and
arm had blood drawn also ar 1, 2, 4, 6, and 8 weeks for height. Estimated glomerular filimtion rate (CKD-EPI)
standard plasma HIV-1 RNA to detect potential eardy was calculated from plasma creatinine following a
viral failure. In the 3W arm, blood was drawn on standard formula [24]. Asesment of these wvariables
Mondays following the longest period off therapy. At was chosen because they would reveal any potental
each follow-up wvisit, nformation on adverse events and impact of reducing the exposure of Atripla components
Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.
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on their subclinical roxicity profiles. EFV plasma con-
centrations were categorized as suboptimal (<1 pg/ml),
normal (1-4 pg/ml ) or high (>4 pg/ml) [25].

In addirion, at baseline and at 24 weeks, plasma and
peripheral blood mononuclear cells (PBMC) samples
were collected and stored at —80°C untidl deferred
measurement of ultrasensitive plasma HIV-1 RNA (limir
of detection 2copies/ml), total and integrared HIV-1
DNA in CD47 cells, and immunophenotyping (the last
two not reported here). Ultrasensitive plasma HIV-1
RMA was measured according to Palmer ef al. [26].
Assessment of these variables was chosen because they
could provide additional evidence on the porental
efficacy of the 3W arm.

Outcomes

Primary end-point was the proportion of patients free of
treatment failure {noncompleter = failure) ar 24 weeks.
Trearment fallure was defined as any of the following
possibilities occurring within the 24-week study frame-
work: virological failure (confirmed plasma viral load
=37 copies/ml), disconfinuation of the antiretroviral
therapy schedule irrespective of the reason, consent
withdrawal, lost to follow-up, pregnancy, inability to
comply with thestudy or any other reason thar could make
the doctor in charge consider the cessation of the smdy.

Secondary outcomes were 24-week changes in plasma
lipids, 25-OH witamin D, CD47 cells, CD47/CD8™
ratio, ultrasensitive HIV-1 RNA in plasma, PSQI score,
lumbar and femur Tscore, esimated glomerular filorarion
rate, and urine protein/creatinine, albumin/creatinine,
and beta-2 microglobulin.

Statistical analysis

Patents were followed for the entdre trial period
regardless of whether they premarurely discontinued
assipned study medication. All randomized patients were

Table 1. Baseline characteristics.

included in the analysis. Statistical analysis was performed
with the use of Stata (release 14) software (StataCorp.,
College Station, Texas, USA). Chisquared or Fishers
exact tests were used to compare proportions between
treatment groups. Mann—Wimey or ANOWVA tests were
used for comparsons of contnuous variables berween
groups. For comparing efficacy of the 3W arm relative to
the OD arm, 95% confidence intervals were calculated by
Newcombe’s method [27]. Simple comparisons were
made with use of a two-sided alpha level of 0.05.

Results

Baseline characteristics

Berween 3 June 20113 and 30 May 20114, 68 patients were
assessed for eligibility, 61 underwent randomization and
received at least one dose of study drugs. Seven patients
were excluded because of refiisal to participate (lack of
time, n=4; lack of interest, n= 1; fear of viral failure,
n=1) or evidence of ilicit drug consumption (n= 1).
Our of 61 patients mndomized, 30 were allocated ar the
3W arm and 31 were allocated at the OD arm. Baseline
epidemiological characteristics are shown in Table 1.
Most participants were men (1= 54, 89%%), of Caucasian
ethnicity (n= 40, 66%]), and infected with HIV through
homosexual sex (n= 45, 75%). Their median age was 48
years. Although most participants in this study had a CDC
stage A (n= 48, 80%), there was a rend to more patients
with CDC stages B or C in the 3Warm than in the OD
arm. Median (interquartile mange) pretrearment HIV-1
RMNAwas 5.2 (4.7-5.6) log copies/ml in the OD arm and
5.2 (4.8-57) log copies/ml in the 3W arm (P = (1.826).
HIV-1 RNA had been maintained below detection level
tor a median (interquartile range) of 61 (35-86) months
before randomization.

Table 2 shows median (interquartile range) values of
plsma and urine chemistry, plasma 25-OH vitamin D,

Total Atripla OD (n=131) Atripla 3W (n=30) Pvalue
Sex (n, %) (n=061) 0.722
Men 54 (BB.5) 27 (87.1) 27 (9000
Women 7{11.5) 4(12.9) 3{10.0)
Ethnicity (n, %; n=61)
Hispanic 21(34.4) 10 {32.3) 11{36.7) 0717
Caucasian 40 (65.6) 21 (67.7) 19 (63.3)
Age (median, interquatile range) (n=61) 48.2 (38.0-54.6) 48.5 (38.1-58.3) 47.8(37.4-53.8) 0554
BMI, k'gfmz (median, interquatile range) (n=59) 242 (36.2-27.1) 248 (23.0-27.1) 242 (22.0-26.9) 0.295
Route of HIV transmission (n, % n=60) 0.552
Homosexual men 45 (75.0) 24 (80.0) 21 (70,00
Hetensexual 14(23.3) & (20u00) Bi26.7)
Intravenous drug addiction 1{(1.7) 010.0) 113.3)
CDC stage (m, %; n=60) 0.078
A A8 (B0 28 (90.3) 2006900
B 2{(33) 0 10.0) 2 (6.9
[ 10{16.7) 3097 7124.0)
CDC, Centers for Disease Control; OD, once daily; 3W, 3 days a week,
Copynight © 2018 Wolters Kluwer Health, Inc. All rights reserved.
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Table 2. Baseline laboratory and other tests.

Tatal Atripla OD (n=31) Atripla 3W (n=30) P value

Chemistry

Creatinine (mg/dl; N=61) .86 (0.78—0.94) 0.86 (0.78-0.93) 087 (0.79-0.96) 0.B68

Total cholesterol (mg/dl; N=60) 194 (168-218) 207 (179-220) 189 (158-217) 0160

HD L-cholesterol (mgfdl; N=60) 47 (40-55) 46 (40-52) 49 (3B-58) 0.733

Total/HDL cholesteral ratio (N =60} 4.2 (33-5.1) 4.5 (3.6-54) 4.0 (3.2-4.7) 021

Triglycerides (mg/dl; N = 60) 99 (B67-151) 109 (B68-156) Bb (65-136) 0287

Estimated glomerular filtration rate 101 (91-111) 99 (B9-112) 101 (92-108) 0.603

[CPK-EPI) (m/mind1.73 m®; N=61)

25-0H Vitamin D (ng/ml; N =61) 18.0(12.5-25.2) 18.1 (13.8-28.9) 16.9 (12.2-24.3) 0306
Immunology

D4t cells (per pl. N=61) 563 (457 -697) 576 (491 - bbb 545 (402 -738) 0.202

coat cells (per pwlh (N=61) 56Y (447-703) 486 (430-746) 5498 (475-6494) 0.4493

CD4H/ICDE ratio 1.1 {0.8-1.3) 1.2 {0.8-1.4) 1.0 {0.8-1.2) 0.334

Ultrasensitive HIV-1 RNA (N=57) 1.0 (1.0-3.7) 1.0 (1.0-4.5) 1.0 (1.0-1.00 02940

=2 uspiesl’ml 16 (28.1) 10(33.3) 6 (22.2)

=2 copies'ml 41 (71.9) 20 (66.7) 21 (77.8) 0351

Efavirenz plasma levels (pg/ml; N=61) 21 (1.6-2.8) 21015-2.6) 22 1.6-31) 051

Pittsburg Sleep Quality Index (N=61) 4.0 (2.0-7.00 4.0 (3.0-9.0) 4.0(2.0-53) 0.318
Bone mineral density (DXA)

Lumbar T-score (N =60} —1.3(-1.9--03) -1.3{-1.9——0.9) —1.1 {-1.95—-0.2) 0.437

Fermur T-score (N=64) —-1.3 (-1.8—-0.7) -1.3{(-1.9--07) —1.3(-1.8--045) 0773
Urine

Protein/creatinine (mg/gh 75 (52-100) 74 (49-102) 7B (58-101) 0.613

Albumin/creatinine (mg/g) 4(2-7) 3(2-5) 4(3-8) 0175

Beta-2 microglobulin (mg/g) 194 (105-431) 165 (102-393) 217 (115-439) 0.787

Data are median (interquartile range). DXA, dual X-absorptiometry; OD, once daily; 3W, 3 days a week

immunology, ultmsensiive HIV-1 RNA in plasma,
efavirenz plasma concentration, PSQI, and bone mineral
density (lumbar and femur Tscores) at baseline. In
general, most chemistry values and PSQI score were
within normal values. CD47 cells and CD47/CD8™
ratio were well preserved. As it often occurs, plasma 25-
OH vitamin D values were usually lower than normal.
Median lumbar and femur Tscores were indicative of
mild osteopenia. A substantial number of patients (n = 41,
72%) had ultrasensiive plasma HIV-1 RINA below
detection threshold ar baseline. At baseline, efavirenz
plasma concentrations were: suboptimal (<1 pg/ml) in
four (13%) OD patents and two (7%) 3W patients;
normal ({1—4 pg/ml) in 26 (84%) OD patients and 27
(9026) 3W parients; and high (>4 pg/ml) in one (3%) OD
patient and one (3%) 3W patient.

Efficacy

At 24 weeks, 30 out of 30 (100%) patients in the 3Warm
and 31 out of 31 (100%) patients in the OD arm
completed the study and remained free of trearment
failure (esimated difference (1%4; 95% confidence interval
—14.1 to 14.1). Ourt of 333 plasma samples for standard
HIV-1 RNA measurement during the study, none had ar
least 37 copies/ml.

Figure 2 shows plasma ultrasensiive HIV-1 RNA ar
baseline and at 24 weeks in both arms. The number of
patients with ultrasensitive plasma HIV-1 RNA below
detection threshold ar 24 weeks was roughly similar o
that at baseline and it showed no difference berween arms
(708 in the 3Warm vs. 71% in the OD arm, P= (0.933).

In the OD arm, three (15%) patients went from less than
2 copies/ml at baseline to at least 2 copies/ml at 24 weeks
and four (40%) patients from ac least 2copies/ml at
baseline to less than 2 copies/ml at 24 weeks; in the 3W
arm, three (14%) patients went from less than 2 copies/ml
at baseline to at least 2copies/ml ar 24 weeks and one
(17%) patient from at least 2 copies/ml at baseline to less
than 2 copies/ml at 24 weeks.

Safety

Eleven (36%) patients in the O arm and 13 (43%) in the
FW arm reported at least one adverse effect (P=101.530).
All adverse effects reported were grade 1 or 2 and none
of them was considered to be drug-related. No patient
discontinued therapy because of adverse effects. Adher-
ence in both arms was excellent; two (6%) patients in
the OD arm and no patient in the 3Warm missed at least
one dose during the study period. Patents allocared o
the 3W arm overwhelmingly reported that they were
more comfortable with this schedule than with the
daily one.

Ten (33%) patients in the 3Warm and 12 (39%) patients in
the OD arm used new drugs other antiretroviral therapy
at some time being the most common ones nonsteroid
anti-inflammatory agents and antibiotics. No patient used
psychotropic drugs during the smdy.

Table 3 shows the 24-week minus baseline changes in
plasma lipids, 25-OH vitamin D, CD4™ cells, CD4™/
CD8™ ratio, PSQI score, lumbar and femur Tscores, and
urine parameters. In the 3W arm, total cholesterol

Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.
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Fig. 2. Ultrasensitive HI

significantly increased whereas PSQI score significantly
decreased, femur Tscore significantly increased, and both
urine albumin/creatinin ratio and urine B-2-microglo-
bulin significantly decreased relative to the OD arm.

Although EFV plasma levels remained relatively stable in

the OD arm [median (interquartile range) 24-week
minus baseline absolute change 02 pg/ml (—0.1; 0.5),

Tahle 3. 24-week minus baseline changes in laboratory and other tests.

V RNA in plasma.

P=10.051], there was asignificant decrease in the 3Warm
[median (interquartile range) 24-week minus baseline
absolute change —1.3 pg/ml (—1.8; —0.6), P<0.005].
Atrweek 24, EFV plasma concentrations were: suboptimal
(=1 pg/ml) in two (7%) OD patients and 17 (63%) 3W
patients; normal (1—4 pg/ml) in 28 (90%) OD patients
and 10 (37%) 3W patients; and high (>4 pg/ml) in one
(3%) OD padent and no (%) 3W patients.

Atripla OD (n=31)

P value for the

Atripla 3W (n=30) difference between amms

Total cholesterol (myg/dl)

HOL cholesteral (mg/dl)
Triglycerides (mpg/dl)

250H vitamin D IHlef-

CD4™ cells (per mm®)
CO47/CDE™ ratio

Pittshurg Sleep Quality Index (PSOI) scone
Lumbar Tscore

Fermur Tscore

Urine protein/creatinine (mg/gh
Urine albumin/creatinine (mg'gh
Urine phosphorus (mg/dl)

Urine B-2-microglobulin (wg/e)

=5 (—14 to +4)
=3 (-4 to 41}
+55(—11 to +21)
+0.1{-7.7 to +3.7)
=15 (=73 to +500
0 (—0.085 to 4+0.103)
=05 (—1.3 to O0)
0.0 (—0.1 to O)
0.0 (—0.2 to +0.1)
—6 (=17 to +4)
0 (=1 to+1)
=10 {—22 to +b)
+312 (—45 to +1300)

+4 (0 to +16) 0.019
—4 (—b to +3) 0636
+1 (-7 to +27) 0.575
0{—63 to +5.7) 0.630
+5 (=52 to +116) 0.132
+0.03 (—0.07 to +0. 700 0414
=1 (=2 to -1} 0.038
0{—0.2 to +0.7) 0.815
0.1 {0 to 4+0.1) 0.010
=16 (=33 to =3) 0144
=1 (-3 to O) 0.047
—1.5{14t0 +12) 0.180
—158 (—474 to —&61) 0.002

Data are median (interquartile range). OD, Once daily; 3W, 3 days a week.
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Discussion

This pilot study & a proof of concept confirming the
feasibility of a 3-day-per-week Aipla schedule. In
otherwise healthy HIV-infected adults with sustained
viral suppression, 3-day-per-week Arripla was able to
maintain efficacy and to improve subclinical toxicity
parameters. Despite Atripla being dosed as just one pill a
day, parients were enthusistc on the prospect of
decreasing the burden of their chronic medication to
three pills a week. Padents allocated to the 3Warm were
specifically asked on their follow-up visits on how they
managed to comply with their new nonstandard regimen.
We did not design any special intervention to facilirare
adherence in the 3W arm. At the beginning, some
patients in the 3W arm confessed having developed
reminders on their smartphones or wall calendars to help
them to comply with the new nonstandard dosing
schedule, but after a few weeks, the new regimen became
their routine regimen and they felt comfortable and
managed excellently with it. We were unable to find a
single patient showing adherence problems with the new
3-day-per-week regimen. Despite having no neuropsy-
chiatric complaints and showing normal kidney function
and mild osteopenia, patients allocated to the IW
schedule had improvements on markers of subclinical
toxicities associated with both EFV and tenofovir. These
improvements were evident despite the relatvely short
sudy period and were presumably becanse of decreased
exposure. It is difficult to extrapolate these
significant subclinical changes into clinical meaningful
long-term benefis. MNevertheless, we should acknowl-
edge that these changes were not for worse. Moreover,
some of these 24-week changes show comparable
favourable trends as those seen after 96 weeks with the
reduction of EFV daily dose from 601 to 400 mg or the
use of TAF instead of TDF. Reducton in the exposure to
some antiretroviral drugs such as EFV or tenofovir to
decrease toxicity while preserving efficacy is a strategy
actively investigared. EFV 400 mg once-daily has been
approved by the 2015 Wordd Health Organization
(WHO) Guidelines following the resulss of ENCORE1
Study [6,7] and, where awvailable, TAF is being
increasingly used instead of TDF to decrease the risk
of tenofovir-related kidney and bone toxicites [28-30].
As it was not preplanned, we did not include any
economic analysis in our study. Nevertheless, it i obvious
that reducing the Arripla dose from 7 days a week to
3 days a week has a 57% reducton effect in direct
antiretroviral therapy cost and this may have important
implications in resource-limited settings [31].

Efficacy ofthe 3W arm was demonstrated in this inte nsive
sudy, with frequent plasma HIV RNA monitoring
particularly at the beginning of the study. Not only no
patient had any viral failure burt also there were no blips
detected either. In addidon, results from ultrasensitive
plasma viral load measurements further confirmed the

efficacy of the 3W arm. Safety of the 3W arm was
excellent. Participants were already taking Arripla at
standard OD dosing and the 3Warm only decreased drug
exposure without further changes in therapy. This reason
may explain in great part the excellent tolembility of the
3W arm. In addition to proving efficacy, any therapy
simplification strategy has to offer additional advantages
[32]. In the A-TRI-WEEK smudy, reduction of drug
exposure had a significant positive impact on parameters
reflecting toxicities related with efavirenz or tenofovir
such as sleep quality, bone mineral density, and
proteinuria. It should be also nored that there was an
increase in total cholesterol in patients allocated to the 3W
arm; as tenofovir has a cholesterol-lowering effecr [33],
the decrease in total cholesterol may be related to less
exposure to tenofovir. These changes, despite being
significant, were of small magnirude and they occurred in
stable patients, with no evidence of clinical disease, and as
previously said its real clinical importance is unknown.
Nevertheless, because toxicity of antiretroviral agents is
directly associated with the duration of exposure, it is
reasonable ro assume that the long-rerm impact of those
small changes may have clinical relevance. As expected,
EFV plasma levels were reduced in the 3W arm ar 24
weeks. Therapeuric concentrations of EFV have been
reported berween 1 and 4 wg/ml [25]. In the 3W arm,
63% of the patients had less than 1 pg/ml at 24 weeks.
However, despite this decrease in EFV plasma concen-
tration, no patient in the 3Warm experienced viral failure
not only as defined by detectable standard plasma viral
load but also considering ultrasensitive viral load results.
Some studies asessing pharmacokinedcs of EFV in
patients taking rifampin, an inducer of EFV metabolism,
have shown that a proportion of patients taking both
drugs may have EFV trough levels below 1 pg/ml et not
developing viral failure [34,35]. In addition, a novel
method to assess andrewrovinal targer wough concentra-
tions wsing in-vitro susceptibility dara estimated that the
protein-bound 95% inhibitory concentration of EFV was
126 ng/ml [36], which is well below the average C, ., of
1.8 ng/ml in patients receiving (N} mg once daily and
below the proposed EFV lower concentration threshold
(1.000 ng/ml) [25].

This study had several limirtations. There were few
patients and the follow-up was short. However, this wasa
convenient way for planning such an intensive pilot study
on a new therapeutic strategy. To compensate for these
limitations, intensive virological and immunological
smidies were done (roral and integrared HIV-1 DNA in
CD4™ cells and immunophenotyping have been reported
elsewhere [37]) and the resuls obtained are confirmatory
of the ones reported here. In addition, a 3-year extension
phase is currently ongoing. All participants agreed
participating in the extension phase of the A-TRI-
WEEK study and so far after more than 2 years of follow-
up, no patient has discontinued therapy or been lost, and
there have not been any viral failure or any other major
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incidences obliging to stop it. Another limitation is that,
by design, all participants came from a stable standard
regimen consisting of Atripla. Therefore, the conclusions
of the A-TRI-WEEK study cannot be generalized to
HIV-infected patients taking antretroviml regimens
other than Atripla

In conclusion, 3-day-per-week Atripla in patients with
sustained viral suppression was a feasible option that
maintained efficacy and improved subclinical toxicicy
parameters affer 24 weeks of follow-up. A J-year
extension phase to support the long-term efficacy and
safety of the new schedule is currently ongoing. The
A-TRI-WEEK sudy represents a proof of concept for
the feasibility of 3-day-per-week Atripla maintenance
that should be further confirmed in a larger, adequately
powered clinical trial
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6. Discusion

6.1 Discusion acerca de los resultados del Estudio LIPOKAL (ClinicalTrials.gov

NCT00978237)

El cambio de los ITIAN de timidina ha sido la Unica intervencion basada en la
evidencia para mejorar la lipoatrofia [33]. Este ensayo clinico piloto aleatorizado
demostré la prueba de concepto de que el cambio de farmacos antirretrovirales
distintos de los ITIAN de timidina puede mejorar ain mas la distribucién de la grasa
corporal en pacientes infectados por VIH con lipoatrofia persistente a pesar de haber
suspendido los ITIAN de timidina. Los aumentos de la grasa de las extremidades en los
pacientes que pasaron de EFV a LPV/r fueron progresivos durante 96 semanas de
seguimiento. Los cambios en las puntuaciones de percepcion subjetiva estuvieron de
acuerdo con la de los cambios objetivos de grasa en las extremidades.

Dado que los subestudios de composicién corporal son mdas frecuentes en los
ensayos clinicos que comparan regimenes antirretrovirales y los ITIAN de timidina que
ya no se utilizan en estos estudios, ha sido posible saber que los regimenes que
contienen farmacos antirretrovirales distintos de los ITIAN de timidina pueden mostrar
efectos diferenciales sobre la grasa corporal. El estudio ALTAIR [133] y el subestudio
ACTG A5224S [134], en el que pacientes infectados por el VIH iniciaron un tratamiento
antirretroviral basado en TDF/3TC, han demostrado que el atazanavir/ritonavir puede
provocar un aumento de grasa en las extremidades mayor que el EFV después de 96
semanas. En el ACTG 5142 [31], los pacientes tratados con los ITIAN, TDF mas

emtricitabina (FTC) mostraron el doble de sujetos con pérdida de grasa en las
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extremidades > 20% en la rama de EFV (12%) comparado con la rama de LPV/r (6%)
después de 96 semanas, aunque esta diferencia no fue estadisticamente significativa.

Los datos de composicion corporal de estudios anteriores en pacientes con
antirretrovirales-naive como BMS089 y COL100758 mostraron un mayor aumento de la
grasa en las extremidades cuando el atazanavir fue potenciado con ritonavir que cuando
no lo fue [135] y cuando el fosamprenavir fue potenciado con ritonavir 200 mg en lugar
de 100 mg [136], respectivamente.

En conjunto, todos estos datos sugieren que al menos algunos inhibidores de la
proteasa (en relacién con EFV), cuando se administran con ritonavir (en relacién con
ritonavir-no potenciado) y con una dosis mas alta de ritonavir (en relacién con una dosis
mas baja), conduciran a un mayor aumento de la grasa de las extremidades en los
pacientes infectados con VIH naive que inician el tratamiento antirretroviral. El cambio
de los ITINN a LPV/r manteniendo los ITIN (mayormente ITINs de timidina, estavudina
48% y zidovudina 34%) en pacientes que fracasaron a un tratamiento de primera linea
basado en ITINN también condujo a un aumento de la grasa en las extremidades a las
48 semanas [137], en concordancia con nuestros resultados. Si el efecto del cambio de
LPV/r en la promocidn de la ganancia de grasa en las extremidades puede compartirse
con el cambio a inhibidores de la proteasa distintos del LPV/r es plausible, pero
actualmente se desconoce.

Nuestro estudio también sugiere una tendencia diferencial entre EFV y LPV/r con
respecto a la grasa en el tronco por DXA y VAT por TAC. Los depdsitos de grasa

subcutdnea e intraabdominal muestran diferencias bioldgicas y genéticas tanto en la
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poblacién general [138] como en los pacientes infectados por VIH con lipodistrofia [139].
En los pacientes infectados por el VIH, la lipoatrofia y la lipohipertrofia no se presentan
necesariamente simultaneamente [140, 141]. Se informd que el indinavir promueve el
aumento de grasa visceral (el lamado'crixbelly’) [142]. Se ha descrito comUnmente un
aumento del VAT tras el inicio de la terapia antirretroviral; el aumento del VAT suele
estar correlacionado con el aumento de la grasa de las extremidades y ambos cambios
serian el reflejo del fendmeno del "retorno a la salud" en lugar de los efectos directos
de las drogas [143]. Sin embargo, en el estudio MITOX, en el que a los pacientes
infectados por el VIH con lipoatrofia se les cambid el régimen antirretroviral con el
objetivo de aumentar la grasa de las extremidades, es notable que el VAT también
tendid a disminuir en el brazo experimental durante un periodo de 96 semanas [144] en
concordancia con nuestros resultados.

Datos recientes in vitro han revelado datos sobre los efectos téxicos potenciales del
EFV sobre las células adiposas y hepaticas humanas. En comparacion con LPV/r [147],
nevirapina [145] o rilpivirina [146], EFV mostré mas efectos en el deterioro de la
adipogénesis humana y el aumento de la expresidon y liberacion de citocinas. También
se ha demostrado que el EFV (pero no la nevirapina) induce toxicidad mitocondrial al
inhibir agudamente el complejo | de la cadena respiratoria, lo que a su vez conduce a
una rapida acumulacion de lipidos en el citoplasma hepatocitario mediada por la
activacion de la 5’ adenosin monofosfato protein quinasa [148, 149]; la esteatosis
hepatica se ha asociado con resistencia a la insulina, dislipidemia y obesidad abdominal

visceral [150].
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Aunque estos efectos tdxicos in vitro de EFV podrian ser compensados in vivo por
mecanismos de regulacion, podrian tener un papel en el mantenimiento de las
anomalias de grasa corporal en pacientes con lipoatrofia al prevenir el aumento de grasa
en las extremidades y promover la acumulacion visceral de grasa. En un estudio reciente
no aleatorizado que evalué cambios a 48 semanas en los marcadores moleculares de la
biologia y funcidn de los adipocitos en biopsias de tejido adiposo subcutdneo a partir de
biopsias de pacientes infectados por el VIH en primera linea de TAR que comienzan con
EFV o LPV/r con TDF/FTC [151], EFV se asocidé con un aumento de la expresion de los
genes que codifican las citoquinas de inflamacion en relaciéon con LPV/r. En nuestro
estudio, la expresion de CEBP/A, ADIPOQ, GLUT4, LPL y COXIV en el tejido adiposo
subcutaneo fue significativamente mayor con LPV/r que con EFV después de 96
semanas, aunque no hubo diferencias entre las ramas en la expresidon génica de
inflamacién. Estas tendencias fueron similares a las observadas en un ensayo clinico
aleatorizado de 48 semanas realizado por nuestro grupo en pacientes infectados con
VIH que iniciaron EFV o LPV/r [152], aunque en este Ultimo estudio los cambios de grasa
corporal entre brazos no fueron significativos. Debido a que los ARNm de los genes
CEBP/A, ADIPOQ, GLUT4, LPL y COXIV y sus correspondientes niveles de proteinas
disminuyen en pacientes infectados por VIH con lipodistrofia [153], nuestros resultados
podrian sugerir un impacto potencial de la estrategia de cambio sobre el tejido adiposo
lipoatréfico. Sin embargo, el aumento de la transcripcidon de GLUT4 en pacientes que
cambian a LPV/r podria alternativamente reflejar un mecanismo compensatorio para la

conocida inhibicion mediada por IP de GLUT4, un mecanismo que conduce a la
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resistencia a la insulina [154]. Desafortunadamente, los marcadores plasmaticos de
sensibilidad a la insulina no se midieron en este estudio.

El cambio de EFV a LPV/r redujo el colesterol HDL. No se observaron efectos en otros

lipidos ademas del colesterol HDL, aunque esto puede deberse al menos en parte al
pequeiio tamafio de la muestra. Nuestro grupo informé hace afios que la lipodistrofia
clinicamente evidente era un factor de riesgo independiente para desarrollar
dislipidemia temprana en pacientes infectados por VIH experimentados que iniciaban
una terapia basada en LPV/r [155].
Aunque el aumento de la grasa en las extremidades y la disminucién de la grasa en el
tronco observados después del cambio a LPV/r en este estudio podrian contribuir a una
distribucién mas saludable de la grasa corporal y, por lo tanto, a un perfil lipidico mas
favorable, el uso de LPV/r se ha asociado sistematicamente con dislipidemia [156] y el
infarto de miocardio [157, 158].

Nuestro estudio tuvo limitaciones importantes. Los participantes fueron
seleccionados sin intencién, y sélo 33 de los 125 pacientes examinados aceptaron ser
aleatorizados, aunque no pudimos encontrar diferencias epidemioldgicas importantes
ni en los antecedentes de VIH entre los pacientes que rechazaron o aceptaron el ingreso
al estudio. Debido a una tasa de perdida inferior a la esperada, pudimos mantener el
tamafio de la muestra estimado para detectar diferencias en el criterio de valoracion
primario. La administracién abierta de medicamentos antirretrovirales podria haber
inducido algun sesgo en hacer que los pacientes a los que se les cambid la terapia

adoptaran medidas dietéticas o de estilo de vida diferentes alas de los que seles
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continud la terapia. Sin embargo, estos factores usualmente ejercen impacto a través
del cambio de peso y encontramos diferencias en los cambios de grasa corporal entre
los brazos a pesar de no haber diferencias en el indice de masa corporal. No se evaluaron
los marcadores de resistencia a la insulina en plasma y, por lo tanto, no se sabe si los
cambios en la grasa corporal al cambiar a LPV/r finalmente condujeron a un estado de
sensibilidad a la insulina mejor o peor. Hemos observado anteriormente que los cambios
en la grasa corporal, incluso en el compartimento de la grasa subcutdnea, en pacientes
naive al antirretroviral tratados con algunos inhibidores de |la proteasa potenciados con
ritonavir pueden estar asociados con la resistencia a la insulina [142].

Debido al pequefio tamafio de la muestra, no fue posible evaluar con mas detalle
informacién sobre los factores influencia en los cambios en la grasa corporal. Los
hallazgos se restringieron a los pacientes lipotréficos con criterios de inclusién vy
exclusion claramente definidos que habian cambiado el EFV por LPV/r y no pueden
extrapolarse a otros tipos de pacientes o terapias antirretrovirales. La mayoria de los
participantes eran hombres y no pueden generalizarse a las mujeres. Encontramos que
es extremadamente dificil inscribir a los pacientes porque simplemente no aceptaron
cambiarse a un régimen mas complejo a pesar de cumplir todos los criterios de inclusién
y exclusién; el advenimiento de nuevas combinaciones de tabletas Unicas basadas en
IP/r una vez al dia podria mejorar esta limitacion.

Aunque los resultados de nuestro estudio sugieren una mejora en la lipoatrofia

y la distribucién de la grasa corporal al cambiar de EFV a LPV/r, esta estrategia debe
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valorarse frente a los inconvenientes bien establecidos de un régimen mas complejo y
también los riesgos potenciales de efectos adversos asociados con LPV/r [156-158].

La lipoatrofia sigue siendo un problema frecuente en los paises en vias de desarrollo, a
pesar de la disminucién del uso de los ITINs de timidina.

Nuestro estudio sugiere que el cambio de EFV a LPV/r en pacientes infectados
por VIH con lipoatrofia clinicamente aparente puede ofrecer una mejora adicional en el
aumento de la grasa de las extremidades ademds de la interrupcion del ITIN de timidina,
aunque también puede estar acompafiado de efectos adversos bien conocidos
relacionados con el LPV/r, como resistencia a la insulina, dislipidemia y enfermedades
cardiovasculares. Se necesitaran estudios adicionales que consideren cambiar a otros
regimenes basados en IP/r mas convenientes y mejor tolerados para confirmar esta
estrategia y determinar su relevancia clinica.

6.2 Discusion acerca de los resultados de los Estudio KiRilNa y KIVI

Respecto al estudio KiRiNa, hemos observado que, en la practica clinica, en un grupo
seleccionado de pacientes con infeccidn VIH naive, un régimen con abacavir/lamivudina
+ rilpivirina es efectivo y seguro.

Existen pocos datos en la literatura que utilicen esta combinacion. En el estudio
THRIVE sdlo el 10% (n= 35) de los pacientes incluidos recibieron abacavir/lamivudina +
rilpivirina. La eficacia global fue del 86%, sin diferencias aparentes en funcién de ITIN de
base [38]. Recientemente, se presentd un estudio que evallo esta combinacion en 33

pacientes durante 12 meses. Solo se observé un FV en un paciente con adherencia
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intermitente (con resistencia a los ITIN y a los ITINN) y siete pacientes discontinuaron el
tratamiento (en cuatro por toxicidad/intolerancia) [159].

En pacientes con ARN-VIH indetectable, este régimen se ha utilizado como
estrategia de cambio. Imaz y cols. [160] presentaron una serie de 80 pacientes con
eficacia a los 6 meses de 85% (ITT) y 92% (en tratamiento) mejoria en el perfil lipidico y
dos discontinuaciones debidas a eventos adversos. En el estudio SIMKE, 85 pacientes se
cambiaron a abacavir/lamivudina + rilpivirina. Después de 12 meses la eficacia fue del
96%; hubo un FV y cuatro discontinuaciones debido a eventos adversos [161]. En el
estudio SIMRIKI, la eficacia a los 12 meses, en 205 pacientes, fue del 91% (ITT) y el 97%
(en-tratamiento), con cinco FV y cuatro discontinuaciones debidas a toxicidad [162].

Existen varios argumentos a favor del uso de esta combinacidon en pacientes
seleccionados. Uno es evitar los posibles efectos secundarios renales y dseos del
tenofovir. Incluso cuando esté disponible el tenofovir alafenamida (una pro-droga con
menos toxicidad renal y dsea que el tenofovir disoproxil fumarato), serd mas caro que
el abacavir [163]. Otra razén para usar esta combinacion es la buena tolerabilidad [164].

Ademas, observamos un buen perfil metabdlico, con un incremento significativo en
el HDL sin cambios en el colesterol total o el LDL, generando una pequefia, pero
significativa disminucion de la proporcién de colesterol total/HDL. Estos incrementos en
el HDL también se han observado con abacavir/lamivudina en grandes ensayos
aleatorizados, pero sin la disminucion en la proporcidn colesterol total/HDL [165,166].
La rilpivirina es un inhibidor débil de los transportadores de OCT2 en la célula tubular

proximal y puede incrementar ligeramente la creatinina sérica debido a la inhibicion de
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la secrecién tubular renal activa, como se observa en nuestros pacientes, sin afectar la
tasa real de filtrado glomerular (FG) [167].

También es un régimen conveniente, de sélo dos comprimidos (la rilpivirina es el
comprimido mas pequefio disponible) tomadas una vez al dia. El potencial de
interacciones de la rilpivirina es bajo. Por ultimo, pero no menos importante, es un
régimen relativamente barato [164].

Por supuesto, se deben considerar algunas precauciones, todas inherentes a los
farmacos que forman la combinacion. La rilpivirina sélo estd aprobada para pacientes
con ARN VIH < 100.000 copias/mL3 y probablemente no se recomienda para pacientes
hospitalizados con CD4+ < 200 células/mm3. Debe tomarse con alimentos y el paciente
no puede tomar inhibidores de la bomba de protones [36], pero estas precauciones son
aplicables independientemente de los farmacos que acompafian a la rilpivirina. Con
respecto al uso del abacavir en pacientes con alto riesgo cardiovascular, la evidencia en
la literatura es inconsistente, con una asociacidon observada en algunas cohortes pero
no en otras ni en un meta-analisis realizado por la FDA [168]. Sin embargo, algunas guias
recomiendan precaucion cuando se use abacavir en este tipo de pacientes [42].
Ademas, se debe tener un HLA B5701 negativo previo a su uso.

La naturaleza retrospectiva y observacional de este estudio es una clara
limitacion que puede implicar un sesgo de seleccidn y no permite controlar factores
como la adherencia o los eventos adversos que podrian no haber sido reportados.

Ademads, no todos los pacientes tienen el mismo seguimiento. Una evaluacién mas
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prolongada de estos pacientes sera muy util para determinar la eficacia y seguridad
reales de este régimen en el ambito clinico.

Respecto al estudio KiVi, a pesar de que una considerable proporcién de
pacientes tuvieron que discontinuar el tratamiento debido a toxicidad (la mayoria
asociada con la NVP), los que inicialmente toleraron este régimen presentaron una alta
respuesta viroldgica e inmunoldgica a las 96 semanas, asi como un perfil lipidico
favorable.

6.3 Discusion acerca de los resultados del Estudio ZEST

En este ensayo aleatorizado, controlado y de cardcter estratégico, la
administracién anual de acido zoledrdnico resulto en un incremento mayor en la DMO
a los 24 meses en comparacidn con el cambio de TDF en adultos infectados por el VIH
virolégicamente suprimidos en tratamiento antirretroviral con TDF y osteopenia. El
tratamiento con acido zoledrdénico intravenoso también se asocié con una reduccion
significativa de la proporcion de personas con osteoporosis. El mayor incremento en la
DMO se produjo en los primeros 12 meses en la rama del acido zoledrdnico, con una
desaceleraciéon del aumento posteriormente. En la rama del cambio de TDF, todo el
incremento en la DMO ocurridé en los primeros 12 meses, con una estabilizacion de la
DMO en los siguientes 12 meses. Ambas estrategias fueron bien toleradas.

Los resultados de nuestro estudio estdn en consonancia con el aumento de la
DMO a 1-2 afios observado en seis ensayos aleatorizados de tratamiento con
bifosfonatos en pacientes seropositivos; cuatro usaron alendronato 70 mg semanal y

dos, acido zoledrénico intravenoso 5 mg al afio, ademas todos los participantes
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recibieron suplementos de calcio y vitamina D (generalmente 1000 mg/dia y 400 Ul/dia,
respectivamente). En estos ensayos, la DMO fue mayor a los dos afios que al afio, y los
aumentos en la DMO fueron similares o mayores en la columna lumbar que en el cuello
femoral y parecieron similares o mayores con el acido zoledrdnico (3,7-8,9% en la
columna vertebral y 3,2-3,8% en la cadera) que con el alendronato (3,4-5,2% en la
columna vertebral y 1,8-4% en la cadera) [57 - 60, 131, 132]).

El aumento del 7,4% en la DMO de la columna vertebral en nuestro estudio fue
similar al aumento aproximado del 6% en la DMO con acido zoledrénico en relacién con
los controles a 2 afios en pacientes seropositivos que se observé en grandes ensayos en
fase 3 en mujeres posmenopausicas con osteoporosis [167, 168].

En un ensayo con alendronato hubo una tendencia a mayor incremento en la
DMO en aquellos que recibieron TDF Vs TAR sin TDF, pero no fue significativo. [58]. El
aumento medio del 2,9% en la DMO en la columna y la cadera en nuestro estudio es
ligeramente mayor al observado en otros estudios con cambio de TDF en los que se
evaluo el cambio en la DMO con una mejoria que fue generalmente del 1-2,5% [62, 63].

La mayor magnitud de cambio en la DMO en nuestro estudio puede deberse a la
suplementacién con vitamina D para los individuos insuficientes y deficientes de
vitamina D y a la suplementacion con calcio.

La vitamina D con o sin calcio ha mostrado en varios estudios que mejora la DMO
en aquellos que reciben tratamiento con TDF. [169-171]. Aunque tanto el alendronato
como el acido zoledrénico fueron bien tolerados en los ensayos anteriores, el acido

zoledrdnico podria ser preferible al alendronato semanal por varias razones: el principal
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efecto secundario del alendronato son las nduseas, que son una razén comun de la
deficiente adherencia a este régimen. Las nduseas también son un efecto secundario
comun del TARy los efectos secundarios del TAR son los que mas probabilidades tienden
a causar la no adherencia y el cese de la terapia antirretroviral [172]. Ademas, el ZOL no
aumentaria la carga de comprimidos ni dificultaria el cumplimiento de la terapia
antirretroviral.

Sélo un individuo experimentd un fracaso virolégico en la rama del cambio y
necesité un nuevo esquema de tratamiento. El cambio de TAR en individuos con
supresion viroldgica siempre esta asociado con un riesgo de nuevos eventos adversos o
pérdida de control virolégico y de opciones de tratamiento futuro [173].

En este estudio, un participante en la rama del cambio de TDF presenté un FV
debido a mala adherencia a su nuevo régimen de TAR y cuatro participantes presentaron
nuevos efectos adversos y reiniciaron el TDF al mismo tiempo que mantuvieron la
supresion viroldgica. Un participante en la rama de ZOL presentd viremia de bajo nivel,
con un cambio en el régimen de TAR (cambio del TDF). Otros dos participantes en la
rama de ZOL dejaron de usar TDF debido a la disminucién de la funcién renal. Se observé
una disminucién continua del FG en la rama del ZOL, en comparacion con un aumento
del FG en la rama del cambio de TDF, muy probablemente debido al uso concomitante
del TDF en aquellos asignados al uso de ZOL.

Nuestro estudio tiene limitaciones. Hubo muy pocas mujeres reclutadas y la
poblacién del estudio era predominantemente caucdsica, hombres adultos. El

seguimiento actual es corto a los 24 meses; el seguimiento estd en curso a los 36 meses.
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Aunque se produjeron significativamente mds fracturas en el grupo con cambio de TDF,
no hubo diferencias en el nimero de participantes que experimentaron una fractura
entre las dos ramas del estudio. El estudio no tuvo poder estadistico para los eventos de
fractura y se necesitardn estudios mucho mas grandes y de mayor duraciéon para
determinar el impacto sobre los resultados en la fractura. Finalmente, el estudio se inicio
antes de que se dispusiera del TAF, el cual ha demostrado que esta asociado con una
menor pérdida dsea que con el TDF, y una menor toxicidad renal. Sin embargo, el
aumento de la DMO observado después de cambiar de TDF a TAF es similar al observado
después de cambiar de TDF a ABC o a un INI, [61 - 64] por lo que, aunque es probable
que ambas estrategias sean efectivas para aumentar la DMO, también es probable que
el tratamiento con acido zoledrdnico IV sea superior al cambio de TDF a TAF en adultos
con VIH y baja masa 6sea.

Aunque el cambio de TDF es un enfoque razonable para mejorar la DMO baja en
adultos con infeccién por VIH que toman TDF, hemos demostrado que el tratamiento
con acido zoledrdnico es una estrategia superior a 24 meses. El seguimiento continuo al
mes 36 sera importante para establecer si el efecto del acido zoledrdnico es duradero
(los participantes solo recibieron una infusién de 5 mg al inicio del estudio y en el mes
12), y si hay un aumento continuo en la DMO después del mes 24 en cualquiera de los
dos grupos. Aunque es probable que se prefiera el uso de ZOL para las personas con
osteoporosis, la importancia clinica de esta estrategia también dependera del riesgo
absoluto subyacente de fractura, que, tanto para la poblacién con VIH como para la

poblacion general, aumenta con la edad.
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6.4 Discusion acerca de los resultados del Estudio Dolutegravir monoterapia

Este estudio surgid de la coincidencia de dos factores en una gran cohorte de
adultos infectados con VIH. Por un lado, las numerosas dificultades que experimentaron
una serie de pacientes para mantener satisfactoriamente su TAR, a pesar de haber
logrado una supresion viral sostenida [174]. Las caracteristicas de los pacientes incluidos
en esta cohorte (multiples: toxicidades a regimenes de TAR, mutaciones de resistencias,
comorbilidades y polifarmacia) ponen de manifiesto las multiples limitaciones que
teniany la necesidad de seguir mejorando sus regimenes antirretrovirales. Por otro lado,
la disponibilidad de antirretrovirales como el dolutegravir con caracteristicas que
permitian considerar la posibilidad de una monoterapia [69].

Dolutegravir se ha comparado favorablemente con efavirenz [175] y darunavir /
ritonavir [176] y de forma similar con raltegravir [177] en pacientes naive; actualmente
se recomienda como una primera opcién en pacientes naive. Dolutegravir también se
compard favorablemente con raltegravir en pacientes con FV, pero sin exposicidon previa
a inhibidores de la integrasa [178]. Ademas de su excelente eficacia, dolutegravir
también se caracteriza por su alta barrera genética y su robustez en la prevencién de la
resistencia viral. En pacientes naive, [175 - 177] los tratados con dolutegravir con FV no
mostraron mutaciones de resistencia tanto a dolutegravir como a los ITIAN, una
caracteristica conocida de los IP potenciados, pero no de otra clase de antirretrovirales
ni incluso otros inhibidores de la integrasa disponibles actualmente, raltegravir y

elvitegravir. Esta caracteristica también estd respaldada por los datos clinicos en
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pacientes experimentados, pero naive a INI con FV [178] y por datos de laboratorio
[179].

Dolutegravir también mostré menos discontinuaciones que otros farmacos y no
tuvo efecto sobre los lipidos ni las enzimas hepaticas en pacientes naive, aunque se
puede esperar un aumento de la creatinina por blogueo tubular que no se considera un
efecto téxico. Dolutegravir se administra comodamente como un comprimido pequefio
una vez al dia y sin restricciones alimenticias. Dolutegravir no requiere potenciacidn y se
ha informado que los niveles plasmaticos estan por encima de la IC90 24 h después de
la administracion [180]. Dolutegravir no tiene interacciones importantes con otras
drogas, una caracteristica que también comparte con raltegravir. Todos estos factores
en conjunto hacen que el dolutegravir sea diferente de los otros antirretrovirales
disponibles y puede ser particularmente importante para los pacientes con limitaciones
al tratamiento antirretroviral preexistente.

Los resultados en esta cohorte de pacientes que recibieron monoterapia con
dolutegravir son notables, ya que casi todos fueron capaces de mantener la supresién
viral después de 24 semanas, con mejoras en las razones inmediatas que hicieron que
se cambiaran sus terapias y no se produjeran efectos perjudiciales sobre la funcién
inmunoldgica o eventos adversos importantes. Todos los pacientes de la cohorte,
excepto el que tuvo FV, han mantenido la monoterapia con dolutegravir durante casi 1
afio de seguimiento en el momento de redactar este informe y el ARN del VIH en plasma
ha permanecido suprimido en todos ellos. Estos resultados son sorprendentes porque

no habrian sido posibles con ninguln otro farmaco unico. Durante los ultimos 30 afios, la
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vulnerabilidad al desarrollo de resistencia ha sido una seria limitacion para todos los
antirretrovirales. Esta fue la razon por la que los primeros estudios que utilizaron
combinaciones simples y dobles produjeron solo beneficios a muy corto plazo.
Observamos que un paciente desarrollé un FV en nuestra cohorte. Este paciente
tuvo un FV previo a un régimen con raltegravir, si bien no se encontraron mutaciones
de resistencia a los inhibidores de la integrasa inicialmente cuando se detecté el FV a la
monoterapia con dolutegravir. Aunque este paciente negd haber omitido dosis de
dolutegravir, habia razones para sospechar que su adherencia a la terapia no era éptima.
Este paciente tuvo una viremia persistente de bajo nivel y desarrollé la mutaciéon 118 en
el gen de la integrasa, que le confiere resistencia intermedia a raltegravir y elvitegravir
y resistencia de bajo nivel a dolutegravir segun la Base de datos de resistencia al VIH de
la Universidad de Stanford (http: //sierra2.stanford .edu / sierra / servlet / JSierra). En
otro estudio una cohorte francesa a 24 semanas que incluyé pacientes con
caracteristicas epidemioldgicas similares a nuestra cohorte, 3 (11%) de los 28 pacientes
gue cambiaron a dolutegravir en monoterapia experimentaron un FV con el desarrollo
de mutaciones de resistencia a los inhibidores de la integrasa [181]. Al igual que el
paciente con FV de nuestra cohorte, los tres pacientes con FV en el estudio francés
habian estado expuestos previamente a inhibidores de la integrasa. Estos pacientes
tenian niveles plasmaticos de dolutegravir medidos en varios puntos del tiempo durante
el seguimiento; aunque estaban muy por encima de la IC90 y dentro de los niveles
terapéuticos en el momento del FV, no se midieron en las semanas o ultimos meses

antes del FVy, por lo tanto, no podemos confirmar si se habia mantenido una
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adherencia 6ptima a la terapia en estos tres pacientes que fracasaron. Lo que es
evidente apartir del estudio francés y del nuestro es que el FV a la monoterapia con
dolutegravir puede llevar a la aparicion de mutaciones de resistencia a los inhibidores
de laintegrasa y esto es algo muy distinto de lo que sabiamos acerca de la monoterapia
con IP potenciados. La existencia de mutaciones de resistencia a raltegravir podria
causar resistencia cruzada a dolutegravir, lo que puede provocar resultados menos
positivos cuando el dolutegravir se emplea como un régimen de mantenimiento de
segunda linea [182]. Aunque dolutegravir tiene una alta barrera genética contra la
resistencia, es inferior a la de los IP potenciados. Tanto R263K como G118R como
mutaciones Unicas pueden conferir resistencia a dolutegravir [183] y la resistencia
puede ser alun mayor cuando también hay mutaciones secundarias presentes [184]. La
monoterapia y la terapia dual con dolutegravir [181, 185 - 187] son estrategias no
estandar y se necesitan mas investigaciones antes de que puedan generalizarse en el
ambito clinico.

Nuestro estudio no fue controlado, incluyo pocos pacientes y tuvo un
seguimiento corto. Reconocemos que las razones para cambiar de tratamiento difirieron
entre los participantes y que se podrian haber utilizado otros regimenes no estandar en
lugar de la monoterapia con dolutegravir. Las limitaciones de la terapia antirretroviral
en nuestra cohorte estan ejemplificadas en el uso comun de tratamientos no estandar
(p.ej. monoterapia con IP aumentados) en un nimero considerable de pacientes. De
este modo, los pacientes de nuestra cohorte fueron altamente seleccionados y es

posible que sus resultados no se puedan aplicar a otros pacientes. Aligual que con
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cualquier estudio retrospectivo, no tuvimos informacién precisa de los efectos adversos
potenciales al iniciar el tratamiento con dolutegravir, pero no se identificé ningun
paciente que discontinuara el tratamiento.

La principal fortaleza de nuestro estudio es que el cambio permitié que los
pacientes se liberaran de las limitaciones de sus regimenes antirretrovirales anteriores,
a la vez que podian mantener los beneficios de la supresién viral sostenida [188].

En resumen, estos datos sugieren la eficacia de la monoterapia con dolutegravir como
estrategia de mantenimiento debe ser confirmada en ensayos clinicos aleatorios. Varios
estudios con monoterapia o terapia dual con dolutegravir ya se han registrado o se estdn
planificando, estos nos aportaran mas datos para determinar si la monoterapia con

dolutegravir o la terapia dual pueden desafiar el paradigma de la terapia triple estandar.

6.5 Discusion acerca de los resultados del Estudio DOLAM

Hasta donde sabemos, DOLAM es el Unico estudio que ha comparado
directamente la terapia dual con dolutegravir / lamivudina Vs monoterapia con
dolutegravir como posibles estrategias de simplificacién basadas en dolutegravir en un
ensayo clinico aleatorizado cara a cara. En la fase A del estudio DOLAM reportado aqui,
encontramos que la incidencia de FV en la rama de monoterapia con dolutegravir
excedid el umbral preestablecido del protocolo del 5% a las 24 semanas. Los FV en
pacientes de la rama de monoterapia con dolutegravir no ocurrieron de forma

temprana, sino al final del periodo de 24 semanas. Ademas, los dos pacientes que
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presentaron FV bajo la monoterapia con dolutegravir desarrollaron mutaciones de novo,
lo que implica resistencia cruzada a todos los inhibidores de la integrasa actualmente
autorizados. [189].

En ambos pacientes, se desarrollaron multiples mutaciones en presencia de
viremia de bajo nivel y a pesar de niveles adecuados de dolutegravir en plasma vy
adherencia a la terapia. Estos resultados concuerdan con los de un ensayo clinico
aleatorizado recientemente publicado que comparé la monoterapia con dolutegravir de
mantenimiento con la terapia antirretroviral combinada. [190]. En ese ensayo, ocho
(8%) pacientes tratados con monoterapia con dolutegravir presentaron FV y tres de ellos
desarrollaron una mutacion de resistencia cada uno (S230R, R263K y N155H) a pesar de
los niveles adecuados de dolutegravir en plasma y de la adherencia reportada por cada
uno de ellos. Ademas, una revisién sistematica reciente y un meta-analisis de la terapias
simplificadas basadas en dolutegravir en pacientes infectados con VIH [191]
proporcionaron estimaciones precisas de la tasa de FV en el mantenimiento con
monoterapia y la terapia dual basada en dolutegravir (que incluia no sdlo el
dolutegravir/lamivudina, sino también el dolutegravir/rilpivirina) mostraron que la tasa
de FV era 10 veces mas elevada con la monoterapia (3,18%) que con el tratamiento dual
(0,32%) a 24 semanas, pero la diferencia se incrementd aun mas, hasta 20 veces mayor
a las 48 semanas (8,91% versus 0,41%), lo que sugiere que el riesgo de FV y el desarrollo
de mutaciones de resistencia con la monoterapia con dolutegravir puede ser mayor
después de las primeras 24 semanas. En conjunto, estos datos sugieren que el

dolutegravir utilizado como monoterapia no es lo suficientemente potente y/o que su
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barrera genética a la resistencia es insuficiente para prevenir el desarrollo de
resistencias a pesar de una adherencia dptima y, por lo tanto, no se debe utilizar esta
estrategia.

En resumen, en el analisis planificado a 24 semanas de dos estrategias de
simplificacidon basadas en dolutegravir (Estudio DOLAM), la rama de monoterapia con
dolutegravir mostrd un riesgo inaceptable de FV con el desarrollo de mutaciones con
resistencia cruzada a inhibidores de la integrasa y esta rama se interrumpid y no se
recomendd; por su parte la rama de terapia doble con dolutegravir + lamivudina no
mostré signos de alarma. Con base en los resultados de esta fase A, el protocolo del
estudio DOLAM se modificé a solo dos ramas (terapia dual con dolutegravir / lamivudina
versus control), el tamafo de la muestra se recalculo y se invitd a otros centros a

completar la fase B del estudio.

6.6 Discusidn acerca de los resultados del Estudio tolerabilidad de los inhibidores de
la integrasa en la vida real

En esta gran cohorte de pacientes infectados por VIH tratados con los inhibidores
de la integrasa actualmente disponibles, encontramos tasas de discontinuacidon por
cualquier motivo en el primer afio de tratamiento en un rango del 8,1% al 12,7%. Con
elvitegravir hubo una tendencia a menos discontinuaciones en general y las
interrupciones no debidas a toxicidad fueron signficativamente menos frecuentes que

con raltegravir o dolutegravir.
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En contraste con el raltegravir, que no se combina en un STR, o el dolutegravir,
que first se hizo disponible como un medicamento individual, el elvitegravir siempre se
ha utilizado como un STR. Este hecho puede ser responsable, al menos en parte, de la
menor tasa de interrupcion general que no se debe a la toxicidad con el elvitegravir. Los
STR se consideran los regimenes antirretrovirales mds convenientes [192, 193] y se ha
informado de que la conveniencia es un factor determinante para la interrupcién del
tratamiento antirretroviral en los pacientes que inician el tratamiento [194].

Sélo una parte de las discontinuaciones se atribuyé a efectos adversos. Las proporciones
oscilaron entre el 3,6% para raltegravir, el 3,8% para dolutegravir y el 5,0% para
elvitegravir [76—81]. Estas cifras fueron ligeramente superiores a las reportadas en los
ensayos clinicos. La tasa de discontinuacién temprana debido a efectos adversos no
difirié significativamente entre los tres inhibidores de la integrasa. Ha habido una
enorme controversia sobre el potencial del dolutegravir en cuanto a una peor
tolerabilidad en el entorno de la vida real, debido a que en algunas cohortes se ha
reportado una tasa inesperadamente alta de discontinuacién debida a efectos adversos
[84 — 93]. La disponibilidad de informacién cada vez mayor sobre los efectos adversos
después de la comercializacién podria tener influencia en la decisidon de discontinuar un
medicamento en el ambito clinico. Los datos de nuestra cohorte reportados aqui fueron
generados antes de la publicacion del informe de la cohorte holandesa en la Conferencia
sobre Retrovirus e Infecciones Oportunistas de 2016. Por lo tanto, el potencial de
influencia del informe de la cohorte holandesa sobre la discontinuacién del dolutegravir

en nuestra cohorte deberia ser insignificante, si es que existe.
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Nuestros resultados no muestran una mayor tasa de discontinuacion debida a efectos
adversos por dolutegravir en comparacion con raltegravir o elvitegravir. Es posible que
diferencias en las caracteristicas de los pacientes u otros factores no bien conocidos
expliquen la mayor tasa de discontinuacion de dolutegravir debido a efectos adversos
observados en algunas cohortes.

Los efectos adversos mas frecuentes que llevaron a la discontinuacion de cada uno de
los tres inhibidores de la integrasa en nuestra cohorte fueron neuropsiquidtricos y
osteomusculares. Estos efectos ya estdn reconocidos en los resimenes de las
caracteristicas del producto de raltegravir [97], elvitegravir / cobicistat
/emticitabina/tenofovir disoproxil fumarato [98] y dolutegravir [99]. Sin embargo, la
frecuencia de efectos neuropsiquiatricos entre los pacientes con discontinuacién debida
a toxicidad fue significativamente mayor con dolutegravir en comparaciéon con
raltegravir o elvitegravir, sugiriendo que este perfil de toxicidad podria ser mas
caracteristico del dolutegravir. Esta afirmacién estd respaldada por datos recientes de
un estudio de cohorte aleman [90].

Esto contrasta con los datos de los ensayos clinicos aleatorizados en los que la incidencia
general de efectos adversos neuropsiquiatricos reportados en pacientes asignados a
dolutegravir fue similar a la de los competidores (efavirenz en SINGLE, raltegravir en
SPRING-2, darunavir/ritonavir en FLAMINGO y atazanavir/ritonavir en ARIA) siendo muy
pocos los pacientes que discontinuaron el dolutegravir debido a efectos adversos

neuropsiquiatricos [195].
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Las discrepancias en la discontinuaciéon del dolutegravir debido a efectos
neuropsiquiatricos entre los ensayos clinicos y los estudios de cohorte podrian deberse,
al menos en parte, ala propension hacia la retencién de pacientes en los ensayos clinicos
y a la naturaleza generalmente leve y aparentemente transitoria de los efectos
secundarios neuropsiquiatricos.

No se observaron diferencias importantes en el perfil clinico de los efectos adversos
neuropsiquiatricos que llevaron a la discontinuacién entre los tres inhibidores de la
integrasa, aunque esta comparacion debe tomarse con cautela debido a la naturaleza
inherentemente subjetiva tanto de la descripcién de los pacientes como del registro del
médico.

El predominio del insomnio entre los efectos neuropsiquiatricos puede sugerir una
interferencia potencial con los mecanismos implicados en la fisiologia del suefio [196].
Se ha notificado varios farmacos que causan insomnio como efecto adverso [197]. La
coincidencia de un efecto adverso comun en el perfil del SNC entre efavirenz y los
inhibidores de la integrasa ha llevado a especular sobre si pueden estar involucradas
vias patogénicas similares. Sin embargo, datos recientes argumentan en contra de esta
afirmacion debido a que los pacientes que experimentaron efectos adversos asociados
con el efavirenz en el SNC mostraron mejoria después de cambiar de efavirenz a
dolutegravir [95, 96]. Se necesita mas investigacidén para comprender la patogénesis y
los factores de riesgo de los efectos adversos del SNC asociados con los inhibidores de

la integrasa.
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En nuestra cohorte, el aumento de la edad fue el Unico factor asociado con un mas alto
riesgo de discontinuacién del inhibidor de la integrasa debido a efectos adversos. El
riesgo aumenta un 4% por afio. El aumento de la edad se ha asociado con una mejor
respuesta viroldgica debido a una mejor adherencia a la terapia antirretroviral, pero una
peor respuesta inmunolégica debido a la reduccion de la reserva funcional [198]. La
discontinuacion del TAR por razones distintas del FV se ha informado con mayor
frecuencia en pacientes mayores, pero también en pacientes mas jévenes en
comparacion con los de mediana edad, sin embargo, en el caso de los pacientes mayores
la discontinuacion se asocié con toxicidad y en los mas jovenes con falta de adherencia
[199]. El aumento de la edad se asocia a una mayor incidencia de comorbilidades [200]
y @ una mayor exposicion plasmatica a algunos farmacos antirretrovirales, [201] y ambos
factores contribuyen a una mayor propension a la toxicidad [202, 203].

Estos resultados subrayan la necesidad de una mayor conciencia de los efectos adversos
potenciales que llevan a la discontinuacion de los inhibidores de la integrasa entre los
pacientes mayores, a pesar de que estos farmacos se recomiendan preferentemente en
ellos debido a su mejor perfil de seguridad, en comparacién con los ITINAN o los IPs [73—
75].

En conclusidn, la discontinuacion de los inhibidores de la integrasa disponibles no debida
a toxicidad fue menos frecuente con elvitegravir que con raltegravir o dolutegravir,
aunque la discontinuacién debido a efectos adversos fue similar entre los tres vy
ligeramente superior a la que se informd en los ensayos clinicos. Los efectos

neuropsiquiatricos y osteomusculares fueron los mds comunes que llevaron a la
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discontinuacién del farmaco con los tres inhibidores de la integrasa, aunque los efectos
adversos neuropsiquiatricos fueron mas frecuentes con dolutegravir que con raltegravir
o elvitegravir. El aumento de la edad fue un factor independiente asociado con un mayor
riesgo de discontinuacidon de los inhibidores de la integrasa debido a los efectos

adversos.

6.7 Discusion acerca de los resultados del Estudio A-TRI-WEEK (ClinicalTrials.gov:

NCT01778413)

Este estudio piloto es una prueba de concepto que confirma la viabilidad de Atripla
3 dias por semana. En los adultos VIH + estables Atripla 3 dias por semana mantiene la
eficacia y mejora pardmetros de toxicidad subclinica. A pesar de Atripla tiene una
dosificacidn de solo 1 vez al dia los pacientes mostraron entusiasmo en poder reducir el
numero de comprimidos a 3 por semana. A los pacientes de la rama con Atripla 3 dias
por semana (3W) se les interrogo especificamente en cada una de las visitas acerca del
cumplimiento/adherencia al esquema no estandar. No disefiamos ninguna intervencion
especial para facilitar la adherencia en la rama 3W. Al inicio del estudio algunos
pacientes refirieron haberse ayuda de herramientas para recordar las tomas
(smartphones, calendarios de pared...) en la rama 3W pero después de algunas semanas
el régimen se convirtid en rutinario sintiéndose cdmodos y con un manejo excelente del
nuevo esquema sin encontrar ninguno que tuviese problemas de adherencia. A pesar
de que estos pacientes no tenian problemas a nivel neuropsiquiatrico y mostraban una

funcion renal normal con leve osteopenia se observaron mejorias en la rama 3W en
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marcadores de toxicidad subclinica asociados con EFV y TDF. Estas mejorias fueron
evidentes a pesar del relativo corto periodo de estudio y debieron presumiblemente
debido a la disminucién de la carga de exposicidon al TAR. Es dificil extrapolar estos
cambios subclinicos significativos en beneficios clinicos significativos a largo plazo; sin
embargo, debemos reconocer que estos cambios no fueron malos. Ademas, algunos de
estos cambios a 24 semanas fueron comparables a los observados después de 96
semanas de reduccién de 600 a 400 mgs diarios de EFV o del uso de TAF en lugar de TDF.

La reduccidn de la exposicion a algunos farmacos antirretrovirales como EFV o TDF
para disminuir la toxicidad, manteniendo la eficacia es una estrategia investigada
activamente. EFV 400 mgs 1 vez al dia se aprobd en las guias de la OMS en 2015 por los
resultados del estudio ENCORE 1 [103, 104], asi mismo se esta incrementando el uso de
TAF en lugar de TDF para disminuir toxicidad ésea y renal [204-206].

Debido a que no fue planeado previamente no podemos realizar un analisis
econdmico. Sin embargo, es obvio que con la reduccién de la dosis de ATP de 7 dias a la
semana a 3 se obtiene una reduccién del 57% lo cual tiene un efecto directo en el coste
y por lo tanto tiene importantes implicaciones en sitios con recursos limitados [207].

La eficacia del esquema 3W fue demostrada en este estudio intensivo con una
monitorizacién frecuente del ARN-VIH particularmente al inicio del estudio. No solo no
hubo ningun paciente con FV, sino que tampoco se detectaron blips. Ademas, los
resultados de la medida de la CV ultrasensible confirmaron la eficacia de la rama 3W. La
seguridad y tolerabilidad de la rama 3W fue excelente. Ademas de mantener la eficacia

algunas estrategias de simplificacion han ofrecido ventajas [208].
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En el estudio A-TRI-WEEK la reduccién de la exposicion a la medicacion tuvo un
significativo impacto en los parametros que reflejan toxicidad relacionada con EFV o TDF
tales como calidad del suefio, DMO vy proteinuria. Debemos también destacar que se
presentd un aumento del colesterol total en la rama 3W; debido a que tenofovir tiene
un efecto lipidico protector este cambio observado en el colesterol puede estar
relacionado con la menor exposicidn al fdrmaco; este cambio a pesar de ser significativo
es de pequefia magnitud e importancia en la clinica real es desconocido; sin embargo
debido a que la toxicidad a los agentes antirretrovirales esta asociada directamente con
la duracién de la exposicidn se asume que a largo plazo pequefios cambios pueden tener
relevancia clinica.

Como era esperado los niveles de EFV en plasma descendieron en la rama 3W a las
24 semanas. Concentraciones terapéuticas de EFV entre 1y 4 ug/ml han sido reportadas
[209]. Enlarama 3W el 63% de los pacientes tenian menos de 1ug/ml a las 24 semanas;
sin embargo, a pesar de estos datos ningln paciente experimento FV medido tanto de
forma estandar en plasma como considerando los resultados en CV ultrasensible.
Algunos estudios de evaluacién farmacocinética de EFV en pacientes que toman de
forma concomitante rifampicina (un inductor del metabolismo del EFV) ha mostrado
gue una proporcion de pacientes que toman ambos pueden tener niveles de EFV por
debajo de 1 ug/mly no desarrollan FV [210-211].

Este estudio tuvo varias limitaciones. Hubo pocos pacientes y el seguimiento fue
corto. Sin embargo, esta fue una forma apropiada de planificar un estudio piloto tan

intensivo sobre una nueva estrategia terapéutica. Para compensar estas limitaciones, se
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realizaron estudios virolégicos e inmunoldgicos intensivos (estos ultimos no
descritos en este articulo) y los resultados obtenidos hasta ahora son muy
tranquilizadores. Ademas, hubo una fase de extension después de las primeras 24
semanas. Por indicacion de la Junta de Revisién Institucional, los pacientes en la rama
QD fueron invitados a cambiar su régimen de QD al de 3W y los pacientes en el brazo de
3W fueron invitados a continuar con este programa, y el seguimiento con la estrategia
de 3W se extendid hasta tres afios consecutivos. Todos los participantes estuvieron de
acuerdo en participar en la fase de extensién del estudio ATRIWEEK, que actualmente
se encuentra en curso y hasta el momento no se han producido fallos virales ni ninguna
otra incidencia que haya obligado a detenerlo o a replantearselo. Otra limitacidn es que,
por disefio, todos los participantes provenian de un régimen estandar estable
consistente en Atripla. Por lo tanto, las conclusiones del estudio ATRIWEEK no pueden
generalizarse a los pacientes infectados por el VIH que toman regimenes
antirretrovirales distintos de Atripla QD.

En resumen, Atripla® tres dias a la semana en pacientes con supresion viral sostenida
es una opcion factible que mantiene la eficacia y mejora los parametros de toxicidad
subclinica. Este estudio representa una prueba de concepto que deberia ser confirmada

en ensayos clinicos mas grandes.
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7. CONCLUSIONES

. El cambio de efavirenz a lopinavir/ritonavir en pacientes infectados por VIH con
lipoatrofia y no tratados actualmente con analogos de timidina mejord la grasa
de las extremidades, aunque también se acompaiié de efectos adversos como

resistencia a la insulina y dislipidemia.

Il. Abacavir/lamivudina+rilpivirina es una opcidn efectiva y segura en pacientes

infectados con VIH-1 que no habian recibido tratamiento previo.

M. ABC/3TC/NVP es un régimen efectivo, con buen perfil lipidico y una toxicidad
temprana limitada en pacientes infectados con VIH-1 que no habian recibido

tratamiento previo.

V. El tratamiento con acido zoledrdnico es una estrategia mas eficaz que el cambio
de tenofovir para mejorar la densidad mineral ésea en pacientes VIH tratados
con una pauta que contiene tenofovir disoproxil fumarato con carga viral

suprimida y densidad mineral dsea baja.

V. La monoterapia con dolutegravir se asocia a un riesgo potencial de fracaso
virolégico acompafiado de desarrollo de mutaciones de resistencia a los

inhibidores de integrasa.
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VI. La simplificacidn del tratamiento antirretroviral triple estdndar a la terapia dual
dolutegravir mas lamivudina es una opcién viable, pero no asi la monoterapia
con dolutegravir. En un analisis planificado al cabo de 24 semanas de dos
estrategias de simplificacién basadas en dolutegravir, la pauta de dolutegravir
en monoterapia mostré un riesgo inaceptable de fracaso viroldgico con
desarrollo de mutaciones de resistencia cruzada a los inhibidores de la
integrasa, mientras que la terapia dual dolutegravir mas lamivudina no mostré

sefales de alarma.

VII. Los efectos neuropsiquidtricos y osteomusculares fueron los que mas
frecuentemente llevaron a la interrupcién del tratamiento con cualquiera de
los tres inhibidores de la integrasa actualmente disponibles en la cohorte de
pacientes infectados por VIH del Hospital Clinic de Barcelona, aunque los
efectos adversos neuropsiquiatricos fueron significativamente mas frecuentes
con dolutegravir que con raltegravir o elvitegravir. El aumento de la edad fue
el unico factor independiente identificado que se asocidé a un mayor riesgo de

discontinuacién de los inhibidores de la integrasa debido a efectos adversos.

VIIl. Un estudio piloto sobre la simplificacién del tratamiento en pastilla Unica
efavirenz/lamivudina/tenofovir isoproxil fumarato (Atripla®) de una vez al dia
a 3 dias por semana mostré no ser inferior virologicamente y redujo la toxicidad

subclinica.
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