. A

N SOCIDROGALCOHOL Sociedad Cientifica Espafola de Estudios sobre el Alcohol, el Alcoholismo y las otras Toxicomanias

FUNDED BY:

ISSN 0214-4840

T 2018 Vol. 30



http://www.socidrogalcohol.org/
http://www.pnsd.msssi.gob.es/

FUNDED BY:

publishes articles about addictions and
their relationship with dual diagnosis
(schizophrenia, depression, personality
disorders...) and organic pathology

SCAFTARLA DF EITADO
OO S0 MO
B AGLAIDAD

[CHLEGADOM DEL COSTAND
FARA Bl FLAN NACKEHAL TGS DROGAT

adicciones

PUBLISHER: SOCIDROGALCOHOL (Sociedad Cientifica Espafiola de Estudios sobre el Alcohol, el Alcoholismo y las otras Toxicomanias)

associate editors

executive editors

PILAR ALEJANDRA SA1Z
Universidad de Oviedo
CIBERSAM, Oviedo

ANA ApaN Puic
Universidad de Barcelona

EmiLio AMBROSIO FLORES
Universidad Nacional de Educacidn a
Distancia, Madrid

PETER ANDERSON
Public Health Consultant. Hellerup, Dinamarca

Tom BaBor

Connecticut University. Farmington,
Connecticut, Estados Unidos

MARK BELLIS

John Moores University. Liverpool, Reino Unido

MATS BERGLUND
Lund University. Malmg, Suecia

ANA BERMEJO BARRERA

Universidad Santiago de Compostela
Jurio BosEs

Universidad de Oviedo - CIBERSAM, Oviedo
CoLIN BREWER

The Staplefor Centre. Londres, Reino Unido

ANGEL CARRACEDO
Universidad de Santiago de Compostela

MiGUEL CAsAs
Hospital Vall d'Hebron, Barcelona

CHERYL CHERPITEL
National Alcohol Research Center. Berkeley,
California, Estados Unidos

M? IsaBEL COLADO
Universidad Complutense, Madrid

CARLOS ALONSO

Servicio Drogodependencias Castilla La Mancha
MIQUEL AMENGUAL MUNAR

Consell de Mallorca, Palma de Mallorca
FrRANCISCO ARIAS

Hospital Universitario Doce de Octubre, Madrid
BELEN ARRANZ

Parc Sanitari Sant Joan de Deu, CIBERSAM, Barcelona
VICENT BALANZA

Universitat de Valéncia - CIBERSAM, Valencia
MAR{A DE LAS MERCEDES BALCELLS-OLIVERO
Hospital Clinic de Barcelona, Barcelona
GREGORIO BARRIO

Instituto Carlos IIl, Madrid

JESUS BEDATE VILLAR

Universidad de Valencia

Hivrario Brasco

Hospital Universitario Puerta de Hierro,
CIBERSAM, Madrid

M* TERESA BOBES-BASCARAN
CIBERSAM, Valencia

XAVIER CASTELLS

Departamento de Ciencias Médicas.
Universidad de Gerona

RuTtH CuniLL CLOTET

Parc Sanitari Sant Joan de Déu. Sant Boi

de Llobregat, Barcelona

Marte CORTES

Universidad de Valencia

GERARDO FLOREZ

Unidad de Conductas Adictivas, CHUO,
Ourense

SusaNa Ar-HArasi

Universidad de Oviedo. CIBERSAM
FraNCISCO ARIAS

Hospital Universitario Doce de Octubre,
Madrid

ALBERT ESPELT

Universidad de Vic-Universidad Central de
Cataluna

SERGIO FERNANDEZ-ARTAMENDI
Universidad Loyola Andalucia

editorial board

Luis DE LA FUENTE
Instituto de Salud Carlos Ill, Madrid

MAG{ FARRE
Institut Municipal d’Investigacié Medica,
Barcelona

JOANNE FERTIG

National Institute on Alcohol Abuse and
Alcoholism. Rockville, Maryland, Estados Unidos.
NORMAN GIESBRECHT

Centre for Addiction and Mental Health.
Toronto, Canada

M?* PAz GARCIA-PORTILLA

Universidad de Oviedo - CIBERSAM, Oviedo
ANA GONZALEZ-PINTO

Universidad del Pais Vasco - CIBERSAM, Alava

ANTONI GUAL SOLE
Unitat de Alcohologia de la Generalitat de
Cataluna, Barcelona

CONSUELO GUERRI
Centro de Investigacion Principe Felipe, Valencia

MIGUEL GUTIERREZ
Universidad del Pais Vasco - CIBERSAM, Alava

WiLLiaM B. HANSEN
Tanglewood Research Inc. Greensboro,
North Carolina, Estados Unidos

Nick HEATHER
Norhumbria University. Newcastle Upon
Tyne, Reino Unido

KaroL L. KUMPFER
University of Utah. Estados Unidos

UAN JosE FERNANDEZ MIRANDA
erviclo de Salud Mental del Principado de
Asturias, Gijon
XAVIER FERRER PEREZ
Fundacién Salud y Comunidad, Barcelona.
FrRANCINA FONSECA.
Institut de Neuropsiquiatria i Addiccions-
INAD. Parc de Salut Mar, Barcelona
DoLrores FrRancoO
Universidad de Sevilla
0SE ANTONIO GARCIA DEL CASTILLO
niversidad Miguel Hernandez, Alicante
MARINA GARRIGA
Hospital Clinic de Barcelona, CIBERSAM, Barcelona.
Lucas GINER
Universidad de Sevilla, Sevilla
OSE MANUEL GOIKOLEA
ospital Clinic, CIBERSAM, Barcelona
LeTICIA GONZALEZ BLANCO
Servicio de Salud del Principado de Asturias,
CIBERSAM, Oviedo
OSEP GUARDIA SERECIGNI
ospital de la Santa Creu i Sant Pau, Barcelona
CELSO IGLESIAS
Servicio de Salud del Principado de Asturias.
CIBERSAM, Oviedo
MONTSE JUAN JEREZ
Irefrea, Palma de Mallorca

RONALDO LARANJEIRA
Brazilian Society of Addiction. Sao Paulo, Brasil

FrANCISCO JAVIER LASO
Universidad de Salamanca

KARL LEUKEFELD

Multidisciplinary Research Center on Drug
and Alcohol Abuse. Lexington, Kentucky,
Estados Unidos

MANUEL LOPEZ-RIVADULLA
Universidad de Santiago de Compostela

RAFAEL MALDONADO LOPEZ
Universitat Pompeu Fabra, Barcelona

UNa McCANN
Johns Hopkins University School of Medicine.
Baltimore, Maryland, Estados Unidos

IvAN MoNTOYA
National Institute on Drug Abuse,
Washintgton, Estados Unidos

Esa OSTERBERG
National Research and Development Centre
for Welfare and Health. Helsinki, Finlandia

MoirA PLANT
University of the West of England. Bristol,
Reino Unido

JosE ANTONIO RAMOS
Universidad Complutense, Madrid

MIGUEL ANGEL LANDABASO
Centro de Drogodependencias, Barakaldo, Vizcaya
M* ANGELES LORENZO LAGO
Hospital Gil Casares, Santiago de Compostela
OscAr M. Lozano Rojas
Universidad de Huelva
{JUAN osEt Lropis LLACER
nidad de Conductas Adictivas, Castelld
osE MARTINEZ-RAGA
ospital Universitario Dr. Peset, Valencia
IsABEL MENENDEZ-MIRANDA
Servicio de Salud del Principado de Asturias
0SE MINARRO
niversidad de Valencia
SoNIA MONCADA
Plan Nacional sobre Drogas, Madrid
MIQUEL MONRAS
Unidad de Alcohologia. Hospital Clinic de
Barcelona
ALFONSO PALMER PoL
Universitat Illes Balears, Palma de Mallorca
FrANCISCO PASCUAL PASTOR
Conselleria de Sanitat, Valencia
EpuAaRDO J. PEDRERO PEREZ
CAD 4 Ayuntamiento de Madrid
CESAR PEREIRO
Plan de Galicia sobre Drogas. A Corufia
BARTOLOME PEREZ GALVEZ
Hospital Universitario de San Juan, Alicante

Epuarpo FoNsSECA

Universidad de La Rioja

MoisEs GARCIA-ARENCIBIA

Universidad de las Palmas de Gran Canaria
ENRIQUETA OCHOA

Hospital Ramén y Cajal, Madrid

ANTONIO VERDEJO

Universidad de Granada

JoaN RAMON VILLALBI

Agencia de Salut Pablica de Barcelona

GEORGE RICAURTE

Johns Hopkins University School of Medicine.
Baltimore, Maryland, Estados Unidos

JuaN Ropis TEIXIDOR

Hospital Clinic, Barcelona

FERNANDO RODRIGUEZ DE FONSECA
IMABIS. Hospital Carlos Haya, Malaga
JesUs RODRIGUEZ MARIN

Universidad Miguel Hernandez. San Juan,
Alicante

STEPHEN ROLLNICK

University of Wales. Llanedeyrn, Reino
Unido

Lurs SaN

Parc Sanitari Sant Joan de Déu, CIBERSAM,
Barcelona

JoAQUIN SANTODOMINGO CARRASCO
Hospital Ramon y Cajal, Madrid

Karja SeppA

University of Tampere, Finlandia

NESTOR SZERMAN

Hospital Universitario Gregorio Marafion,
Madrid

MARTA TORRENS

Hospital de Ntra. Sra. del Mar, Barcelona
MIGUEL ANGEL TORRES FERNANDEZ
Ex-Presidente de Socidrogalcohol, Valencia
M? Paz VIVEROS

Universidad Complutense, Madrid

LOSEP—ANTONI RAMOS-QUIROGA
ospital Vall d'Hebron, Barcelona
vuAN Luis Recio
niversidad Complutense, Madrid
CARLOS RONCERO
Hospital Vall d'Hebron, Barcelona
TERESA SALVADOR LLIVINA
Centro de Estudios sobre Promocion de la
Salud, Madrid
ROBERTO SECADES
Universidad de Oviedo, Oviedo
PEDRO SEIjO
Centro de Tratamiento, Ambulatorio de
Adicciones Villamartin, Cadiz
osE RAMON SoLE Puic
enito Menni Complejo Asistencial en Salud
Mental, Barcelona
ANTONIO TERAN PRIETO
Centro Ambulatorio de Atencién a Drogodepen-
dientes “San Juan de Dios”, Palencia
uDIT TIRADO
MIM - Hospital del Mar, Barcelona
kLOAN TRUJOLS 1 ALBET
ospital de la Santa Creu i Sant Pau, Barcelona
LUAN CARLOS VALDERRAMA
niversidad de Valencia
JosE RAMON VarO
Servicio Navarro de Salud, Pamplona

1.5.5.N.: 0214-4840 » SVPF: 89010R * LEGAL DEF.: V-1543-1989

printing: MARTIN IMPRESORES, S.L., Pintor Jover, 1, 46013 VALENCIA ¢ Papel permanente segin normas ISO 9706

send correspondence to: SOCIDROGALCOHOL e Avda. de Vallcarca, 180 08023 Barcelona
Phone: (+34) 932103854 ¢ E-mail: socidrogalcohol@socidrogalcohol.org ¢ www.socidrogalcohol.org

INDEXED IN: ADDICTION ABSTRACTS, C.AN., C.I.C., CVDD, EMBASE/EXCERPTA MEDICA, ETOH (NIAAA), FAMILY STUDIES DATABASE (NISC),
IBECS, I.M.E., INDID, INIST-CNRS, ISOC, MEDLINE, PSICODOC, PSYCINFO, REDALYC, SOCIAL SCIENCES CITATION INDEX (SSCI) Y
SCIENCE CITATION INDEX EXPANDED (SCIE). TOBACCO AND HEALTH ABSTRACTS (NISC), TOXIBASE

impact factor 2016: 2.077



http://www.socidrogalcohol.org/
http://www.pnsd.msssi.gob.es/

adicciones vol.30, n° 2 - 2018

editorial

Overdose epidemic linked to the prescription of opioid analgesics in the United States
Epidemia de sobredosis relacionada con la prescripcion de analgésicos opioides en Estados Unidos

JOSEP GUARDIA SERECIGNT .. ... 87

originals / originales

Remediation therapy in patients with alcohol use disorders and neurocognitive disorders: A Pilot Study
Terapia de rehabilitacion cognitiva en pacientes con trastorno por consumo
de alcohol y trastorno neurocognitivo. Estudio piloto

CINDY FrIAS-TORRES, JoSE MORENO-EsPANA, LLUIsA ORTEGA, PABLO BARRIO, ANTONI GUAL, Lip1A TEIXIDOR ................... 93

Academic outcomes and cognitive performance in problematic Internet users
Rendimiento académico y cognitivo en el uso problematico de Internet

MAaRiA MARIN VILA, JOSE Luis CARBALLO, AINHOA COLOMA-CARMONA. ... ...t 101

Intangible costs of alcohol dependence from the perspective of patients and their relatives: A contingent valuation study
Costes intangibles de la dependencia alcohdlica desde la perspectiva de los
pacientes y sus familiares: un estudio de valoracion contingente

JACINTO MOSQUERA NOGUEIRA, EVA RODRIGUEZ-MIGUEZ. .. ...... ... 111

Relationship between the rs1414334 C/G polymorphism in the HTR2C gene

and smoking in patients treated with atypical antipsychotics

Relacion entre el polimorfismo rs1414334 C/G del gen HTR2C y tabaquismo

en pacientes tratados con antipsicoticos atipicos

Josk Maria Rico-Gomis, ANTONIO PALAZON-BRU, IRENE TRIANO-GARCIA, Luis FABIAN MAHECHA-GARCIA,

ANA GARCIA-MONSALVE, ANDRES NAVARRO-RUIZ, BERTA VILLAGORDO-PENALVER, ALICIA MARTINEZ-HORTELANO,

VICENTE FRANCISCO GIL-GUILLEN ... ... 123

Psychometric validation of the POSIT for screening alcohol and other drugs risk consumption among adolescents
Validacion psicométrica del POSIT para el cribado del consumo de riesgo de alcohol y otras drogas entre adolescentes

MANUEL ARAUJO, SANDRA GOLPE, TERESA BRANA, JESUS VARELA, ANTONIO RIAL...... ... 130

review / revision

Psychoactive constituents of cannabis and their clinical implications: a systematic review
Constituyentes psicoactivos del cannabis y sus implicaciones clinicas: una revision sistematica

C. CasaJuaNA KOGEL, H. LOPEZ-PELAYO, M. M. BALCELLS-OLIVERO, J. COLOM, A. GUAL .........................oo oo 140

letters to the editor / cartas al editor

Impact of Binge Drinking (BD) in Adolescence. Are we doing it right?
Impacto del consumo episddico excesivo de alcohol en la adolescencia. ;Lo estamos haciendo bien?

ANA MAGDALENA VARGAS-MARTINEZ, MARTA TRAPERO-BERTRAN, EUGENIA GIL-GARCIA, MARTA LIMA-SERRANO ............... 152

“Diazepam loading”: ;Can a strategy for preventing alcohol withdrawal be used to treat benzodiazepine use disorder?
“Carga de diazepam”: ; puede una estrategia para prevenir abstinencia al alcohol
usarse con éxito para tratar la dependencia a benzodiacepinas?

CLARA OLIVERAS, ADRIANA FORTEA, LAURA EspPiNOsA, PABLO BARRIO, ANNA LLIGONA, MERCE BALCELLS-OLIVERO ......... .. 155

Chemsex: are we prepared?
Chemsex: ;estamos preparados?

Davip REpoNDO DOMINGUEZ, Luis P1cazo, MARIA LuisA DocAvo BARRENECHEA-MOXO, JUAN GONZALEZ DEL CASTILLO .... 158

FUNDED BY:

ACATARIA DF EFTADO
Elanen
S T MsTERID e,
.": DE SANIDAD, SERVICIOS SOCIALES
- EIGUALDAD DALEGACION DL ComANG
P BL PLAN MACIONAL SORAE DROGAL

B =



boletin de suscripcion:

B DATOS PERSONALES:

[ SUSCRIBANME A: «Adicciones». Afo 2018

Espaia 4 ejemplares y suplementos 50,00 € suscripcion particular
4 ejemplares " 130,00 € suscripcion instituciones
1 ejemplar 15,00 €
1 monografico 20 €

Extranjero 4 ejemplares y suplementos € 990F% suscripcion particular
4 ejemplares " 200 € 200 $ suscripcion instituciones
1 ejemplar 19€ 19%

=)
L=
=)
)
(4~
on
=)
S
=
)
=)
(7]
<)
=
(4~
)
w
>
<)
S

Las suscripciones se entenderan por los cuatro ejemplares del afio natural en que se realice la suscripcion, sea cual sea el
momento del afio en que ésta se efectue.

[ PAGARE:

A) Por domiciliaciéon bancaria (rellenar para ello la orden de pago que esta a continuacién y enviarnos el original por correo).
B) Mediante cheque n°. que adjunto a nombre de «Adicciones».

C) Transferencia bancaria a BANCO SABADELL ATLANTICO - Ag. Ganduxer, Via Augusta, 246 - Barcelona - IBAN:
ES81 0081 0653 7300 0116 0017
(Es importante que en la orden de transferencia conste claramente el ordenante de la transferencia para poderla identificar adecuadamente).

ORDEN DE PAGO POR DOMICILIACION BANCARIA:

NOMBIE GBI HHUIAN A8 1A CUBIIEA ...

Nombre del Banco o Caja de Ahorros
Ntmero Cuenta Corriente o Libreta (ATENCION: DEBE CONSTAR DE 20 DiGITOS):

enicns | LI ILT omana LT 0 IO LI O]

Direccion Banco o C.A.:
B 0 PZA.: oottt a 1t a A1 ko1t ettt At 1ttt h st s ettt s

Codigo Postal ........cccccocvee. PODIACION ... Provinia ..o

Atentamente (firma del titular)

ENVIAR EL ORIGINAL DE ESTA DOMICILIACION POR CORREO POSTAL

allcarca, 180. 08023 Barcelona (Espana)
: socidrogalcohol@socidrogalcohol.org

La revista es gratuita pa



adicciones vol. 30, n°2 - 2018

Overdose epidemic linked to the prescription of
opioid analgesics in the United States

Epidemia de sobredosis relacionada con la prescripcion
de analgésicos opioides en Estados Unidos

DR. JosEP GUARDIA SERECIGNT*,

* Vicepresidente de Socidrogalcohol. Doctor en medicina. Consultor senior de psiquiatria, Unidad de Conductas Adictivas,

Servicio de Psiquiatria. Hospital de la Santa Creu y Sant Pau, Barcelona, Spain.

ntil the 1980s, given their knowledge of the

risk of addiction involved, physicians were

more cautious regarding the prescription of

opioids for treating pain in patients who were
not terminal. However, an awareness-raising campaign ai-
med at US physicians and involving the dissemination of
low quality evidence on the supposed efficacy and safety
of opioid analgesics for the treatment of pain sparked the
indiscriminate issuing of prescriptions and an even greater
demand for opioid analgesics by patients.

A letter consisting of a single paragraph by Porter and
Jick published in the New England Journal of Medicine in
1980 reported that 11,882 of 39,946 inpatients were pres-
cribed an opioid, and that of only four who developed an
addiction just one of them was severely addicted. The letter
ended by saying that the development of addiction is rare
in patients who do not have a history of addiction.

This letter has been cited 608 times over many years. In
72.2% of the citations it was taken as evidence that opioid
addiction is rare, and 80.8% did not mention that the sam-
ple consisted of hospitalized patients. The message that
the risk of addiction to opioid analgesics was small recei-
ved widespread attention and may have contributed to the
epidemic of opioid analgesics in North America. (Brauser,
2017; Leung, Macdonald, Stanbrook, Dhalla & Jauurlink,
2017).

The greater availability of opioids among the popula-
tion triggered extensive growth in their use, with an atten-

dant rapid increase in the rates of abuse, addiction and
overdose. When measures were tried to contain the epide-
mic, some people went on to take illegal opioids such as
heroin or fentanyl and their derivatives. The increase in
the number of deaths due to overdose has alerted the go-
vernment of the United States to reduce their prescription
and increase the range of treatments available to people
who have developed addiction and have overdosed (CDC,
2016; Madras, 2017).

During the last two decades, sales of prescription opioids
have increased by 300%, and more than 50% have been
prescribed for the treatment of chronic noncancerous
pain. Almost half of those being treated for addiction to
opioids have reported that their first contact was via a pres-
cription for pain treatment, and 80% of those with heroin
addiction went through an earlier stage of opioid analge-
sics abuse (Madras, 2017).

Itis estimated that 30% of Americans suffer some type of
pain, half of them daily and considered serious in a third,
with lower back pain and osteoarthritis the most frequent
forms of chronic pain. Although opioid analgesics are
prescribed for 20%, these produce a reduction of only 8-12
points out of 100 in lower back pain, and the treatment
dropout rate due to lack of efficacy or adverse effects is as
high as 50%. The authors point out that they are probably
being prescribed too frequently or for too long for acute
pain, and that their long-term efficacy for chronic pain is
limited (Lin & Vega, 2016).
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Overdose epidemic linked to the prescription of opioid analgesics in the United States

Between 1999 and 2014 the number of deaths by over-
dose in the United States has quadrupled, with 61% of
them linked to opioids. The rapid increase of such deaths -
particularly in 2014 and 2015 - is linked in 72.2% of cases to
synthetic opioids such as fentanyl, and to heroin in 20.6%
(Rudd, Seth, David & Scholl, 2016; NIDA, 2017).

The Center for Disease Prevention and Control (CDC)
of the United States states that 20% of those initially pres-
cribed a 10-day course of opioid analgesics will continue ta-
king these drugs for more than a year, which points to their
addictive power. And it is also recognized that the simulta-
neous use of opioid analgesics and benzodiazepines (BZD)
quadruples the risk of death by overdose, compared with
the consumption of opioids without BZD (CDC, 2016).

1. Opioid addiction

The dilemma surrounding opioid analgesics is that they
are essential medicines to relieve certain types of pain, but
can at the same time cause great suffering to people who
develop addiction and/or those who overdose.

Repeated supraphysiological stimulation of the dopami-
nergic system produced by the continuous use of opioids
can induce changes in the plasticity of the brain (at the
level of the glutamatergic system in the circuits linking the
prefrontal cortex with the striatum), resulting in a decrea-
se in the inhibitory control of seek and consume behavior,
which can then become compulsive (Kalivas & Volkow,
2005) and which we know as addiction.

Opioids also have a double reinforcing effect, positive
and negative. The positive is due to the brain mechanism
of drug reward and euphoria. The negative is a consequen-
ce of its pain relief effect, not only physical but also emo-
tional or psychic, caused by stressful or traumatic events.
People suffering from a mental disorder therefore obtain a
more powerful negative reinforcing effect and this makes
them more vulnerable to opioid addiction (Guardia, Sur-
kov & Cardus, 2010).

The risk of addiction also increases when their use di-
verges from the prescription made by the physician, either
with higher doses or using a more direct administration
route than the oral, or when they are consumed alongside
other drugs or alcohol because dangerous synergies oc-
cur, with a high risk of overdose from such combinations
(NIDA, 2012).

Epidemiology of opioid analgesic use

The United States has suffered an epidemic of opioid
overdose deaths. In this country 91 people die every day as
a result of overdosing on either prescribed opioid analge-
sics or illegal opioids. In 2016 there were more than 64,000
overdose deaths, including more than 15,000 involving
heroin and more than 20,000 from synthetic opioids. The
increase in overdose deaths that has occurred in the last
decade has accelerated in recent years and it seems that

it may even result in a reduction in life expectancy of the
United States population (NIDA, 2017).

This opioid abuse involves a cost of $20 billion a year
incurred by emergency services and hospital care. All this
despite the lack of scientific evidence that these drugs are
effective for the treatment of chronic pain, and the fact
that they can also produce serious negative consequences,
such as addiction, overdose, falls and injuries caused by ac-
cidents (Case & Deaton, 2015).

Heroin adulterated with fentanyl or its derivatives wi-
thout the buyer’s knowledge is increasingly sold on the
black market. The risk of death from overdose is therefore
much greater, given the power of fentanyl and its derivati-
ves to suddenly paralyze the respiratory centers of the bra-
in (EMCDDA, 2017).

Fentanyl is a synthetic opioid with 50 to 100 times the
potency of morphine. Fentanyl derivatives, such as acetyl
fentanyl, furanyl fentanyl, sufentanil, alfentanil, remifen-
tanil, carfentanil, 3-methyl fentanyl, acrylfentanyl, butyryl
fentanyl, parafluorofentanyl and others, can be a hundred
times stronger than fentanyl itself. In particular, carfen-
tanil is 10,000 times more potent than morphine and is
used to immobilize and capture or anesthetize large ani-
mals (O’Donnell, Halpin, Mattson, Goldberger & Gladen,
2017).

Traces of several fentanyl derivatives can appear in the
same person cases of in death by overdose. In the eastern
states of the United States, half the deaths caused by opioid
overdose tested positive for fentanyl and nearly half the
overdoses from fentanyl or derivatives did not test positive
for other illegal opioids, which suggests that fentanyl and
derivatives may be emerging as illicit drugs in their own
right. Since they are very powerful and have a very rapid
effect, loss of consciousness and death are almost instan-
taneous and require immediate treatment with high or re-
peated doses of naloxone. In addition, in one in five deaths
from fentanyl and derivatives there was no evidence of in-
jection, with the drug being administered by other routes.
Indeed, fake opioid analgesics tablets containing fentanyl
or derivatives are in circulation (O’Donnell et al., 2017).

The number of overdose deaths involving prescription
opioids has quadrupled since 1999, and since 2007 exceeds
the number of deaths from heroin and cocaine overdoses
combined. More than 77% of adolescents who have used
heroin had previously taken opioid analgesics (vicodin,
Percocet or OxyContin), which means that these drugs
could be considered an entry drug to heroin for adoles-
cents in the United States. The opioid analgesics that are
most frequently abused are hydrocodone (Vicodin) - one
in 12 - and oxycodone (OxyContin) - one in 20 (NIDA,
2017).

In Europe, overdose deaths have also been detected as
a result of the administration of potent fentanyl derivatives
among people with a history of heroin use (Hikin, Smith,
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Ringland, Hudson & Morley, 2017), as well as an increase
in non-fatal poisoning notifications involving powerful syn-
thetic opioids such as fentanyl and derivatives (EMCDDA,
2017).

3. Overdose

Shortly after the administration of opioids, symptoms
may occur of drowsiness, disorientation, sedation, swea-
ting, miosis, and a severe slowing of breathing that may
lead to respiratory arrest.

When we talk about overdoses, people think they must
be heroin induced, and the media at times claim that they
are due to bad quality or adulterated heroin. However, the-
re are more overdoses in the United States today caused by
opioid analgesics than heroin. The risk of overdose rises
with greater heroin purity and when combined with fen-
tanyl or derivatives, benzodiazepines or alcohol.

Although isolated benzodiazepine use does not usua-
lly produce clinically significant respiratory depression, it
can exacerbate respiratory depression caused by opioids,
and the risk of death from overdose increases substantially
when benzodiazepines are prescribed to people already ta-
king opioid analgesics (Horsfall & Sprague, 2016).

Jones & McAninch (2015) state that the prescription
drugs most frequently behind overdose deaths are opioid
analgesics and benzodiazepines (BZD) wused simulta-
neously. According to the Center for Disease Prevention
and Control (CDC) in the United States, the proportion
of overdose deaths caused by opioid analgesics associated
with benzodiazepines increased from 13% in 1999 to 31%
in 2011. Between 2006 and 2011, deaths with BZD involve-
ment increased 14% per year, while those involving opioid
analgesics (without BZD) remained at the same level
(Paulozzi, Jones, Marck & Rudd, 2011; Chen, Hedegaard
& Warner, 2014). Moreover, half the patients suffering an
overdose had received the prescription of both drugs from
the same prescriber, even on the same day (Hwang, Kang,
Kornegay, Staffa, Jones, & McAninch, 2016). That is to say
that the co-prescription of opioids and benzodiazepines
increases the risk of overdose and also of deaths due to
overdose, with people suffering from respiratory diseases,
cardiovascular diseases, and elderly or debilitated people
at increased risk.

In a recent study involving 13,089 people suffering from
chronic noncancerous pain, 42.3% had received a pres-
cription of benzodiazepines (BZD) in the 30 days prior to
death (Olfson, Wall, Wang, Crystal & Blanco, 2017). Ano-
ther recent study has found that in 23.5% of cases, the pres-
cription of opioids and BZD was simultaneous, despite the
intensifying effect of BZD on opioid-induced respiratory
depression (Horsfall et al., 2017). Moreover, the US Drug
Abuse Warning Network (DAWN) has also confirmed that
the simultaneous use of opioids with benzodiazepines or

alcohol increases the risk of overdose from 24% to 55%,
compared to the isolated consumption of benzodiazepines
(SAMHSA, 2014).

The risk of opioid overdose may be four times higher
when benzodiazepines are involved than with isolated
opioid use (Park, Saitz, Ganoczy, Ilgen, & Bohnert, 2015)
and they could be one of the causes of death in one out of
every six opioid-related fatalities (Corkery, Schifano, Ghod-
se & Opyefeso, 2004). Finally, the risks of co-prescribing
opioids with benzodiazepines are confirmed by the recent
increase in the frequency of such co-prescription (Hwang
et al,, 2016) and by a disproportionate increase in deaths
due to opioid overdose with benzodiazepine involvement
(NIDA, 2017).

The US Centers for Disease Control and Prevention re-
commends providing naloxone to patients taking opioid
analgesics combined with benzodiazepines, or if they have
a history of alcohol or drug abuse, since they are at greater
risk of overdose (CDC, 2016).

When a person suffers their first opioid overdose, they
should start specialized treatment of their opioid disorder
immediately because addiction is a disease that increases
the risk of overdose and is therefore potentially life-threa-
tening. Specialized treatment after a first overdose can
prevent future accidental death. However, opioid analgesic
users are unlikely to be diagnosed with opioid use disorder,
and opioids often continue to be prescribed, even though
a person has overdosed (Madras, 2017).

In Europe, overdose is the leading cause of death among
high-risk drug users. Men make up 78% of such cases, with
an increase in older users between 2007 and 2015 and a de-
crease in the group of younger users, reflecting the aging
of the opioid-using population. In 2015, there were 8,441
deaths due to an overdose involving an illegal drug, which
represents an increase of 6% compared to 2014. Spain also
experienced an increase in overdose deaths between 2012
and 2015 (EMCDDA, 2017).

The Spanish public health system has some advanta-
ges that could help prevent a future epidemic of opioid
analgesics and overdoses. The computer network linking
hospital care services with primary health care and mental
health and drug addiction centers allows access to unified
clinical histories, which facilitates the coordination of the
different physicians involved. The electronic prescription,
to which all physicians in the public health service have ac-
cess, avoids duplication and facilitates the supervision and
control of prescription guidelines for medications. The
computer registration of methadone prescription is also
visible for any doctor in the network of drug addiction cen-
ters. The availability of treatment centers in the drug addic-
tion network for people with substance addiction facilitates
specialized treatment for their addiction. Finally, access to
the public health system is free for the entire population,
providing simultaneous treatment not only of addiction
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but also of the medical and psychiatric comorbidities that
addiction sufferer may have.

Nevertheless, we should beware of a certain trivializa-
tion and ignorance regarding the risks of co-prescription
and polydrug use which increases the risk of accidents and
overdoses. For example, in some hospitals, intravenous
morphine is easily administered “on demand” to patients
suffering severe pain. This regimen of opioid administra-
tion, which can be maintained for many days of hospita-
lization and sometimes until the patient leaves hospital,
carries a greater risk of addiction, especially for people
who already have a history of other addictive behaviors or
a greater vulnerability towards them.

There is also a serious lack of knowledge regarding ad-
diction as a common disease that can affect anybody and
that requires specialized treatment. Such treatment fre-
quently requires specific drugs, but some of these are not
paid for by the public health system and others involve va-
rious difficulties in terms of prescription or acquisition, es-
pecially when obtaining them represents a burden for the
patient or when the medication has a high price.

Other risk factors for fatal overdose lurking in our envi-
ronments and which could emerge in the coming years are
the prescription of high potency synthetic opioids - such
as fentanyl and its derivatives - and the co-prescription of
opioid analgesics and benzodiazepines. The consumption
of benzodiazepines is very high in Spain, affecting 15.3%
of women and 7.6% of men, increasing with age and rising
to 27% of women and 11.3% of men in the 55 - 65 year age
range (Ministerio de Sanidad, Servicios Sociales e Igual-
dad, 2013).

4. Prevention

Treating pain long-term with opioid analgesics carries
the risk of the patient developing tolerance and needing
increased doses, of hyperalgesia and addiction. Follow-up
and monitoring allows potential signs of abuse or misuse
to be detected when the patient does not follow the pres-
cribed prescription properly.

In 2015, the Department of Health and Social Servi-
ces of the United States began a campaign to reduce the
prescription of opioid analgesics and overdose deaths with
three strategies: (1) educating and training doctors in pain
treatment to reduce opioid prescription, (2) facilitating
access to naloxone and (3) expanding the availability of
treatment for opioid medication addiction, which also in-
cludes minors (Dowell, Haegerich, & Chou, 2016).

An electronic program to monitor opioid prescriptions
and promote safe prescription practices has been deve-
loped. The CDC has developed a guide for prescribing
opioids with the following recommendations: (1) limit the
onset of abuse and addiction to opioid analgesics through
better control by physicians, (2) expand drug treatments

(based on evidence) for people who have developed
opioid addiction, (3) protect people addicted to opioids
by providing easy access to naloxone in case of overdo-
se, and (4) coordinate the actions of all professionals who
serve them to optimize the detection of and treatment res-
ponse for people who have suffered some overdose (CDC,
2016).

Other recommendations are the preferential choice of
normal analgesics for the treatment of chronic pain, res-
tricting the prescription of opioid analgesics to those cases
in which the benefits in terms of pain and functionality are
greater than the associated risks, setting treatment goals
with patients including the possibility of withdrawing them
if the benefits do not outweigh the risks, prescribe the mi-
nimum effective dose, carefully re-assessing benefits and
risks if thinking of exceeding a daily 50 mg dose of mor-
phine or equivalent, and avoiding prescription and simul-
taneous use of other opioids or benzodiazepines whenever
possible. Doctors should also enter the prescription data
into an electronic program that warns of possible doses or
combinations of risk. And access to specialized treatment
programs and medications such as buprenorphine or me-
thadone should be offered and facilitated for people who
have developed opioid addiction (Dowell, et al., 2016).

Opioid addiction is a mental disease that can be treated
effectively, although several treatment episodes are someti-
mes required for the patient to recover completely. Treat-
ment requires the administration of opioid receptor ago-
nist drugs, such as methadone or buprenorphine (NIDA,
2012).

It is also worth weighing up whether the benefits of
opioid analgesics are only small or moderate in the short
term and uncertain in the long term, compared to their
potential serious adverse effects. For example, the expec-
ted benefits of opioids probably do not outweigh the po-
tential risks when treating headache or fibromyalgia, while
ordinary analgesics combined with antidepressants and/or
anticonvulsants may even be more effective and less risky.
There is no evidence to show that opioid analgesics bring
long-term pain benefit and, conversely, considerable proof
of their possible negative consequences, such as addiction,
overdose and injuries due to traffic accidents. Furthermo-
re, there is some evidence to suggest certain benefits of
non-pharmacological treatments, which are also more in-
nocuous (Dowell et al., 2016).

In the treatment of severe acute pain, opioids may be
necessary for bone fractures, nephritic colic, myocardial in-
farction and similar. However, for minor pain such as lower
back pain, headache, fibromyalgia or toothache, normal
analgesics, rest and physiotherapy may be even more effec-
tive than opioids (Lligona, Lépez, Henche, Guardia, Tuca,
etal., 2017).

In the case of chronic pain opioid analgesics should not
be considered as routine or first-line treatment, with the
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exception of active cancer, palliative care or terminally ill
patients. It is advisable to avoid their indiscriminate pres-
cription whenever possible and as a first option it is prefe-
rable to use ordinary analgesics, which can be combined
with adjuvant drugs such as anticonvulsants and antide-
pressants (Guardia Serecigni, 2017).

It has also been recommended that patients be warned
of the adverse effects of opioids, such as constipation, dry
mouth, nausea, vomiting, drowsiness, confusion, toleran-
ce, physical dependence and withdrawal symptoms when
their administration is interrupted. Patients should also be
alerted to their interference in the ability to drive safely,
especially at the beginning of treatment, when the dose is
increased or when other depressants, such as anxiolytics,
hypnotics or alcoholic drinks are taken at the same time
(CDC, 2016).

Given that the United States is suffering from an overdo-
se epidemic caused by a period of indiscriminate prescrip-
tion of opioid analgesics, and given that we still have time
to prevent a similar epidemic in our country, we consider
it appropriate to disseminate this information not only
among medical professionals but also among the entire
population because together we can all contribute to avoi-
ding it.

Conflict of interests

The author has received financial assistance from the
Lundbeck Laboratory to carry out a study on the reduction
of alcohol consumption with nalmefene which is uncon-
nected to this editorial.

References

Case, A. & Deaton, A. (2015). Rising morbidity and mor-
tality in midlife among White non-Hispanic Americans
in the 21st Century. Proceedings of the National Academy of
Sciences of the United States of America, 112, 15078-15083.
doi: 10.1073/pnas.1518393112

Brauser, D. (2017). NEJM Letter the Genesis of the Opioid
Crisis? Medscape, Jun 06. Retrieved at https://www.meds-
cape.com/viewarticle/881215_print.

CDC (2016). CDC guidelines for prescribing opioids for chronic
pain. Centers for Disease Control and Prevention. Re-
trieved at http://www.cdc.gov/drugoverdose/prescri-
bing/resources.hrml.

Chen, L., Hedegaard, H. & Warner, M. (2014). Drug-poiso-
ning deaths involving opioid analgesics: United States,
1999-2011. NCHS Data Brief, no. 166. Hyattsville, MD:
National Center for Health Statistics.

Corkery, J. M., Schifano, F., Ghodse, A. H. & Oyefeso, A.
(2004). The effects of methadone and its role in fata-
lities. Human Psychopharmacology, 19, 565-576. doi:10-
1002 /hup.630.

Dowell, D., Haegerich, T. M. & Chou, R. (2016). CDC Gui-
delines for prescribing opioids for chronic pain-United
States, 2016. Journal of American Medical Association, 315,
1624-1645. doi:10.1001 /jama.2016.1464.

EMCDDA (2017). Informe Europeo sobre Drogas. Tendencias y
novedades. Lisboa: Observatorio Europeo de las Drogas 'y
las Toxicomanias. Oficina de publicaciones de la Uni6én
Europea.

Guardia, J., Surkov, S. & Cardus, M. (2010). Neurobiologia
de la adiccién. In C. Pereiro Goémez (Ed.), Manual de
adicciones para médicos especialistas en formacion (pp. 37-
130). Barcelona: Socidrogalcohol.

Guardia, J. (2017). Introduccién. En J. Guardia Serecigni,
A. Henche Ruiz & A. Lligona Garreta (Eds.), Guia de con-
senso sobre el buen uso de analgésicos opioides. Gestion de ries-
gos vy beneficios (pp. 127-137). Valencia: Socidrogalcohol.

Hikin, L., Smith, P. R., Ringland, E., Hudson, S. & Morley,
S. R. (2017). Multiple fatalities in the North of England
associated with synthetic fentanyl analogue exposure:
Detection and quantitation a case series from early 2017.
Forensic Science International, 282, 179-183. d0i:10.1016/j.
forsciint.2017.11.036.

Horsfall, J. T. & Sprague, J. E. (2016). The pharmacology
and toxicology of the ‘Holy Trinity’. Basic and Clinical
Parmacology & Toxicology, 120, 115-119. doi:10.1111/
bcpt.12655.

Hwang, C. S., Kang, E. M., Kornegay, C. J., Staffa, J. A., Jo-
nes, Ch. M. & McAninch, J. K. (2016). Trends in the
concomitant prescribing of opioids and benzodiazepi-
nes, 2002-2014. American Journal of Preventive Medicine,
51, 151-160. doi:10.1016/j.amepre.2016.02.014.

Jones, C. M. & McAninch, J. K. (2015). Emergency de-
partment visits and overdose deaths from combined
use of opioids and benzodiazepines. American Journal
of Preventive Medicine, 49, 493-501. doi:10.1016/j.ame-
pre.2015.03.040.

Kalivas, P. W. & Volkow, N. D. (2005). The neural basis of
addiction: a pathology of motivation and choice. Ame-
rican _Journal of Psychiatry, 162, 1403-1413. doi:10.1176/
appi.ajp.162.8.1403.

Leung, P. T. M., Macdonald, E. M., Stanbrook, M. B., Dha-
lla, I. A. & Jauurlink, D. N. (2017). A 1980 Letter on the
Risk of Opioid Addiction. New England Journal of Medici-
ne, 376, 22. doi:10.1056/NEJMc1700150.

Lin, K. W. & Vega, Ch. P. (2016). Navigating the opioid
crisis: a primary care perspective. Department of Family
Medicine. Georgetown University Medical Center. Meds-
cape, Aug 02. Retrieved at http://www.medscape.com/
viewarticle /866579.

Lligona, A., Lopez, A., Henche, A. 1., Guardia, J., Tuca, A.,
Sanchez, C.,...
para un uso racional y seguro de los analgésicos opioi-
des. In J. Guardia Serecigni, A. Henche Ruiz & A. Lli-
gona Garreta (Eds.), Guia de consenso sobre el buen uso de

Pascual, P. (2017). Recomendaciones

ADICCIONES, 2018 - VOL. 30 NO. 2

91


https://www.medscape.com/viewarticle/881215_print
https://www.medscape.com/viewarticle/881215_print
http://www.cdc.gov/drugoverdose/prescribing/resources.hrml
http://www.cdc.gov/drugoverdose/prescribing/resources.hrml
http://www.medscape.com/viewarticle/866579
http://www.medscape.com/viewarticle/866579

Overdose epidemic linked to the prescription of opioid analgesics in the United States

analgésicos opioides. Gestion de riesgos y beneficios (pp. 127-
137). Valencia: Socidrogalcohol.

Madras, B. (2017). The surge of opioid abuse, addiction
and overdoses. Responsibility and response of the US
Health Care System. Journal of American Medical Associa-
tion Psychiatry, 74, 441-442. doi:10.1001/jamapsychia-
try.2017.0163.

Ministerio de Sanidad, Servicios Sociales e Igualdad
(2013). Estudio EDADES 2011-2012. Madrid: Ministerio
de Sanidad, Servicios Sociales e Igualdad. Secretaria de
Estado de Servicios Sociales e Igualdad. Delegacion del
Gobierno para el Plan Nacional sobre Drogas.

NIDA. National Institute on Drug Abuse. (2012). How to
prevent and recognize the abuse of prescription medications.
Series of Research Reports. Department of Health and Hu-
man Services. National Institutes of Health.

NIDA. National Institute on Drug Abuse. (2017). Overdose
death rates. Revised September 2017. Retrieved at https://
www.drugabuse.gov/related-topics/trends-statistics/
overdose-death-rates.

O’Donnell, J. K., Halpin, J., Mattson, Ch. L., Goldberger,
B. A. & Gladen, M. (2017). Deaths involving fentanyl
analogs, and U-47700 — 10 States, July-December 2016.
Morbidity and Mortality Weekly Report, 66, 1197-1202.
doi:10.15585/mmwr.mm6643e1.

Olfson, M., Wall, M., Wang, S., Crystal, S. & Blanco, C.
(2017). Service use preceding opioid-related fatality.
American Journal of Psychiatry. Advance publication online.
doi:10.1176/appi.ajp.2017.17070808.

Park, T. W,, Saitz, R., Ganoczy, D., llgen, M. A. & Bohnert,
A. B. (2015). Benzodiazepine prescribing patterns and
deaths from overdose among US veterans receiving
opioid analgesics: case-cohort study. British Medical Jour-
nal, 350, h2698. doi:10.1136,/bm;j.h2698.

Paulozzi, L. J., Jones, Ch. M., Marck, K. A. & Rudd, R. A.
(2011). Vital signs: overdoses of prescription opioid
pain relievers-United States, 1999-2008. Morbidity and
Mortality Weekly Report, 60, 1487-1492.

Rudd, R. A., Seth, P., David, F. & Scholl, L. (2016). Increa-
ses in drug and opioid involved overdose deaths — Uni-
ted States, 2010-2015. Morbidity and Mortality Weekly Re-
port, 65, 1445-1452. doi:10.15585/mmwr.mm655051€l.

SAMHSA. Substance Abuse and Mental Health Services
Administration. (2014). The DAWN Report: Benzodiazepi-
nes in Combination With Opioid Pain Relievers or Alcohol:
Greater Risk for More Serious ED Visit Outcomes (pp. 1-6).
Rockville, MD: US Department of Health and Human
Services, Substance Abuse and Mental Health Services

Administration. Center for Behavioral Health Statistics
and Quality.

ADICCIONES, 2018 - VOL. 30 NO. 2
92


https://www.drugabuse.gov/related-topics/trends-statistics/overdose-death-rates
https://www.drugabuse.gov/related-topics/trends-statistics/overdose-death-rates
https://www.drugabuse.gov/related-topics/trends-statistics/overdose-death-rates

adicciones vol.30, n°2 - 2018

Remediation therapy in patients with alcohol use
disorders and neurocognitive disorders: A Pilot Study

Terapia de rehabilitacion cognitiva en pacientes con trastorno por
consumo de alcohol y trastorno neurocognitivo. Estudio piloto

CINDY FriAs-TORRES*, JosE MORENO-EsPANA*, LLUISA ORTEGA™*, PABLO BARRIO *, ANTONI GUAL¥,

Lipia TEIXIDOR*.

* Addictive Behaviours Unit. Clinic Hospital in Barcelona, Spain.

Abstract

Resumen

Many alcohol-dependent patients suffer from cognitive impairment
of variable severity, manifested by alterations in retrograde and
anterograde memory, visuospatial processing, cognitive abilities and
attention, some of which are reversible. In this context, cognitive
remediation therapies could significantly improve patients’
performance; therefore, these are considered a valuable alternative.
The aim of this study was to implement cognitive remediation therapy
in patients with alcohol dependence and cognitive impairment and
evaluate its viability and effectiveness. The participants were sixteen
abstinent, alcohol-dependent patients (mean age of 59 years, 63%
males) from the Addictive Behaviours Unit of a tertiary hospital. Over
6 months, a nurse led 1-hour weekly sessions (24 sessions in total)
during which exercises for improving functional, social and cognitive
performance were completed. Patients were assessed at baseline, at
the end of the study and 6 months later, using the Mini-Mental State
Examination (MMSE) and the Memory Alteration Test (M@T). Their
respective scores were 26.4 (SD 3.16), 29 (SD 1.67) and 27 (SD 3.1) for
the MMSE and 38.7 (SD 6.81), 45.7 (SD 5.6) and 41.1 (SD 7.86) for
the M@T. Changes were assessed with both Friedman and Wilcoxon
signed-rank tests, with mostly statistically significant differences (p <
0.05). Assistance and satisfaction were high. Therefore, the therapy
was viable, widely accepted and effective.

Key words: Alcohol dependence; Cognitive impairment; Cognitive

remediation; Alcohol-related brain damage.

El deterioro cognitivo es comtn en los pacientes alcohélicos. Este se
manifiesta por alteraciones en la memoria anterégrada y retrograda,
el procesamiento visual-espacial, y en las habilidades cognitivas y la
atencién, siendo algunas reversibles. Las terapias de rehabilitacion
cognitiva podrian mejorar el rendimiento de los pacientes, siendo
una alternativa terapéutica de interés. El objetivo de este estudio
piloto fue evaluar la implementacién, viabilidad y efectividad de la
terapia de rehabilitacion cognitiva en pacientes con dependencia al
alcohol y deterioro cognitivo asociado. Se trata de un estudio piloto
con 16 pacientes (63% hombres, edad media de 59 afos) seguidos
en la Unidad de Conductas Adictivas de un hospital de tercer nivel.
Siendo la abstinencia un requisito para la inclusién, durante 6 meses
una enfermera realiz6 sesiones semanales de una hora (24 sesiones),
realizandose ejercicios de psico-estimulacion para la mejora del
rendimiento cognitivo, funcional y social. Se evalu6 a los pacientes
al inicio, al final y pasados 6 meses, mediante las escalas MMSE (test
Mini-mental de Lobo) y T@M (test de Alteracion de Memoria). Sus
puntuaciones medias respectivas fueron 26.4 (DE 3,16), 29 (DE 1,67)
y 27 (DE 3,1) para MMSE y 38,7 (DE 6,81), 45,7 (DE 5,6) y 41,1 (DE
7,86) para T@M. Los datos se analizaron mediante la prueba de
Friedman y se comparon los distintos periodos temporales mediante
la prueba de rangos con signo de Wilcoxon, siendo la mayoria de
comparaciones significativas (p < 0,05). La asistencia y la satisfaccion
fueron elevadas. Asi pues, la terapia fue viable, ampliamente aceptada
y mostré ser efectiva.

Palabras  clave::

Dependencia de alcohol; Deterioro cognitivo;

Rehabilitacién cognitiva; Dano cerebral asociado al alcohol.
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he DSM-V (American Psychiatric Association,

2013) defines alcohol use disorders as a con-

dition related with ongoing consumption of

alcohol in excessive amounts or during a long
period over one’s lifetime; it is also associated with the
appearance of behavioural and physical symptoms, inclu-
ding tolerance, abstinence, lack of control over use, and
health, family and social problems (American Psychiatric
Association, 2013; Schuckit 2009). The European Union,
a region in which alcohol production and use is strongly
rooted, has one of the world’s highest per capita use rates
(approximately 23 million adults/year are alcohol-depen-
dent) (Rosén Hernandez, 2008). In Spain, alcohol use has
remained stable since the eighties, though the proportion
of female drinkers has increased.

The World Health Organization (WHO) associates the
disorder with physical and mental deterioration. This en-
tails a significant increase of both mortality and morbidi-
ty (Varela-Rey, Woodhoo, Martinez-Chantar, Mato, & Lu,
2013), including neurological, cardiovascular, metabolic
and neoplasic diseases.

Alcohol use disorder generates a socioeconomic impact,
particularly low productivity and health-related expenses.
In turn, the disorder is strongly correlated with sexual risk
situations, injuries, suicide, homicide and automobile acci-
dents, the costs of which are difficult to evaluate (Miller et
al., 2008; Surkan, Fielding-Miller, & Melchior, 2012; Vare-
la-Rey et al., 2013).

Alcohol-related brain damage (ARBD) is currently the
focus of special attention (Soler-Gonzdlez, Balcells-Olive-
r6, & Gual-Solé, 2014). Behavioural alterations, cognitive
deficits, amnesia and degenerative changes to the cerebe-
llum are worth highlighting. Neuroimaging has related
excessive alcohol use with the appearance of structural
(e.g., loss of volume of brain and cerebellum tissue) and
functional (e.g., dysfunction of the frontal and temporal
lobes and their connections) changes (Glass et al., 2009;
Yeh, Gazdzinski, Durazzo, Sjostrand, & Meyerhoff, 2007).
These changes have been related to alterations of episo-
dic memory, attention, visuospatial processing, and emo-
tional processing and decision-making (Pedrero-Perez,
Rojo-Mota, Ruiz-Sanchez de Leon, Llanero-Luque, & Puer-
ta-Garcia, 2011). On this basis, a patient with alcohol use
disorder may develop a Neuro-cognitive Disorder (NCD)
characterized by deficits that last longer than the usual du-
ration of acute abstinence, and which are more likely in ol-
der patients (Gongvatana et al., 2014). It is estimated that
between 50-70% of alcohol-dependent persons have some
degree of cognitive deterioration (Glass et al., 2009; Miller
et al., 2008). The DSM-5 uses the categories “Mild (MND)
and major neurocognitive disorders associated with subs-
tance abuse”.

The more frequent MND entails difficulty in perfor-
ming some daily tasks that require paying attention and

following instructions. Ongoing use, with the appearance
of secondary brain damage, associated with lower neuro-
nal plasticity and other age-related changes, could cause
patients difficulty in learning and implementing new infor-
mation (Pedrero-Perez et al., 2011). These changes are re-
lated to poor compliance with rules and guidelines, lower
adherence to treatment, early relapses and few skills for
refusing alcohol (Bates, Buckman, & Nguyen, 2013; Pedre-
ro -Perez et al., 2011).

Executive functions and memory, given their close re-
lationship with abstinence and the success of treatments
for alcohol dependency, have been the most widely stu-
died areas in the field of alcohol. Working memory and
the capacity for inhibiting response (both based on frontal
circuits) are highly vulnerable to alcohol use (Lawrence,
Luty, Bogdan, Sahakian, & Clark, 2009). Other skills, such
as conceptualization, abstraction and problem-solving are
also frequently affected (Rupp et al., 2006). Despite the
existing patterns as regards impact, it is absolutely neces-
sary to emphasize the important heterogeneity among pa-
tients, due to the methodological limitations of published
research, as well as to the numerous determinant factors
underlying individual cognitive capacities, such as age,
gender, cultural level or genetic influence (Bates, Bowden,
& Barry, 2002).

Decades of research and clinical experience have focu-
sed current treatment for alcohol use on helping patients
to reduce or stop their alcohol use through medication, be-
havioural therapies, brief interventions and social skills tra-
ining (Huebner & Kantor, 2010). Studies with patients with
alcohol use disorder and mild NCD show that the latter may
interfere with treatment efficiency. Nevertheless, lost cog-
nitive functions may be recovered, at least to a great extent
(Rojo-Mota et al., 2009). To achieve this, continuous absti-
nence is a critical, though probably insufficient, element.

In this regard, functional and cognitive rehabilitation
therapy acquires increasing importance. To date, most pro-
grams have focused on improving executive functions, me-
mory, and other cognitive skills (Alfonso, Caracuel, Delga-
do-Pastor, & Verdejo-Garcia, 2011; Bickel, Yi, Landes, Hill,
& Baxter, 2011; Houben, Wiers, & Jansen, 2011; Levine et
al,, 2011) with the goal of evaluating their effect on both
cognitive skills per se, as well as with regards to their impact
on variables associated with alcohol use. Recently, rehabi-
litation models based on changing automatic and implicit
processes have also been proposed (Wiers, Eberl, Rinck,
Becker, & Lindenmeyer, 2011). Alternative programs in-
clude the use of heart rate variability biofeedback (Bates
& Buckam, 2013), aerobic physical training (Brown et al.,
2014) or mindfulness (Chiesa, Calati, & Serretti, 2011).

Though the concept is not new, most studies on this
issue are already relatively outdated (Allen, Goldstein, &
Seaton, 1997; Goldman, 1990). Though some recent stu-
dies (Rupp, Kemmler, Kurz, Hinterhuber, & Fleischhac-
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ker, 2012) contribute promising results, notable contro-
versy arises as to these programs’ real efficiency, structure
and organization (Bernardin, Maheut-Bosser, & Paille,
2014). In addition, there is still important vagueness as
to the real mechanisms implied in these rehabilitation
programs’ observed improvements, with different studies
suggesting different mechanisms (Houben, Havermans,
Nederkoorn, & Jansen, 2012; Houben & Wiers, 2009).
We must also mention the critique of both methodologies
applied and external validity of cognitive rehabilitation
programs in the field of alcoholism (Houben et al., 2011;
Houben & Wiers, 2009). Altogether, this suggests that evi-
dence on this issue is far from conclusive, and further re-
search is required.

A wide range of health professionals manage these pro-
grams, but nurses deserve special attention because they
assume a key role in both detecting and treating alcohol
dependency. Patient care by nurses combines psychosocial
interventions, where mental health nurses assume leader-
ship, given their more direct and frequent contact with
patients (Ryan & Rothwell, 2010). When providing orien-
tation, the nurse takes advantage of the therapeutic rela-
tionship to boost the patient’s motivation and interest in
rehabilitation therapy.

The purpose of this pilot study was to evaluate the imple-
mentation of rehabilitation therapy within the framework
of nursing, in alcohol-dependent patients with associated
cognitive deterioration, and to evaluate the therapy’s viabi-
lity and effectiveness.

Resources and methods

Pilot study to evaluate the implementation, acceptabili-
ty and preliminary efficiency of a cognitive rehabilitation
program for patients with alcohol dependence and mild
NCD. Longitudinal prospective design without control
group. The study was comprised of a total of 24 alcohol-de-
pendent patients seeking treatment through outpatient
visits to the Addictive Behaviours Unit (see inclusion crite-
ria) upon agreeing to participate and signing the informed
consent.

Criteria for participation in the study was as follows. In-
clusion criteria: outpatient services patient, alcohol use di-
sorder (DSM-5) with a minimum of 6 months of abstinence
beforehand, significant NCD: M@T below 43 and MMSE
below 28. Exclusion criteria: Serious NCD or any other
condition (per clinical diagnosis) that prevents correctly
participating in, or assimilating, the cognitive therapy.

During 6 months, the Unit nurse led a total of 24, 1-hour
weekly sessions. The group was comprised of 8-9 patients
who always held group sessions with the participation of
all of its members in each. Mental stimulation resources
and exercises were used to improve cognitive, functional

and social performance. Written language (prints) and

spoken language (recall of participants’ names, previous
tasks, etc.) were alternated. The tasks were completed in
a classroom specifically adapted for group work, and the
patients occupied the same place to facilitate name reten-
tion. The contents of the resources used were adapted to
the patients to the extent possible, regardless of their so-
ciocultural level.

The areas object of the intervention were:

1. Attention: practiced through visuospatial recognition
exercises, word searches and differences between pictu-
res.
2. Memory: different memory types were addressed:
a.Semantic memory: implying conceptual information,
referring to aspects related to the meaning of the in-
formation, addressed in the group through exercises
involving general knowledge without the recall of spe-
cific events, such as holidays and celebrations.

b.Episodic memory: worked on using information that
allows for assigning dates and spatially locating infor-
mation in relation to the patients themselves and to
other events, specifying where and when a given infor-
mation was presented in regard to one’s personal bio-
graphy. This was done by asking questions about each
patient’s life events, such as: “What did you do yester-
day?” “What have you eaten for breakfast?” “What co-
lour was the shirt you wore yesterday?”

c. Autobiographical memory: the recall of firsthand
events experienced by each patient was addressed
through the recall of specific episodes from their lives,
based on personal and family photographs or objects.

d.Immediate memory: the recall and/or recognition of
information received was addressed based on repea-
ting word lists and describing previously presented
images.

3. Language:

a. Automatic language: based on automatic verbal pro-
duction tasks through exercises to recall the months
of the year, numerical series, and popular sayings or
proverbs in which the beginning of the saying was pre-
sented, and the patient had to complete the sentence
and then try to explain its meaning.

b.Recall: to evaluate and work on aspects related with
verbal fluency in which the person named the ele-
ments comprising a category (colours, animals, pieces
of clothing, cities).

c. Spontaneous language: through exercises to describe
images, prints, situations and occurrences.

d.Denomination: addressing the content of terms and
words based on exercises that entailed naming objects
and the components of objects.

4. Reading and writing: reading and writing exercises were
completed based on reading newspaper articles, books
and short texts.
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. Executive functions: practiced through exercises to de-
tect similarities and differences, logical series and nume-
rical processing exercises. Though the targets were at-
tention and memory, other fields, such as language and
executive functions, were alternated as well to maintain
adherence and retention during the one-hour session.
Three evaluations were completed: at baseline, at the

end of the sessions (6 months) and 12 months later. The

initial evaluation gathered sociodemographic data, medi-
cal and psychiatric background and the level of cognitive
deterioration using the MMSE (Mini-Mental State Exami-
nation) and the M@T (Memory Alteration) scales. The two
latter ones were also evaluated at 6 and 12 months, as well
as the patients’ attendance in the therapy sessions and sa-
tisfaction (Annex 1).

Instruments

No specific validation exists for screening cognitive
deterioration in patients with alcohol use disorder. Most
published studies, as well as in clinical practice, use those
tests that are most widely applied in other fields (such as
dementias). In our case, we used the MMSE and the M@T.

MMSE: The Mini-Mental State Examination is a test for
screening dementias, also used for follow-up of their pro-
gress. It is most commonly used to detect and evaluate the
progress of a Cognitive Disorder associated with neurode-
generative diseases, like Alzheimer (Crum, Anthony, Basse-
tt & Folstein, 1993). It includes five sections: orientation,
attention, concentration and calculation, memory and lan-
guage. The administration of this simple, structured scale
requires no more than 5-10 minutes. The maximum, total
score is 30 points. A score of < 23 points in a geriatric pa-
tient or of < 27 points in the general population is conside-
red cognitive deterioration (Crum et al., 1993).

M@T SCALE: The Memory Alteration Test (M@T) is
a cognitive screening test with high sensitivity and speci-
ficity for mild cognitive deterioration similar to amnesia,
and for mild Alzheimer disease, among the general popu-
lation. It is short, easy to administer and score. It evaluates
several memory subtypes through five sections: immediate
memory, temporal orientation memory, semantic remote
memory, free recall memory, and recall memory with cues.
Administration varies between 5-10 minutes for both heal-
thy patients and those with mild cognitive deterioration.
Correct answers are summed (1 point). A global score over
the 50 maximum possible points of the test is recommen-
ded. A score of < 43 points represents significant cognitive
deterioration (Rami, Molinuevo, Sanchez-Valle, Bosch, &
Villar, 2007).

Data analysis

Microsoft Office Excel sheets were used to gather and
analyse the data. SPSS (V.19) was used for statistical analysis.
Given the sample size and non-normal data, the Friedman

test was used as a non-parametric method for repeated me-
asures to evaluate the global significance of the study for
both scales. Post-hoc analysis was completed with the Wil-
coxon signed-rank test, comparing the baseline results with
the results upon completing the therapy and with those 6
months later. A 95% confidence interval was used for data
analysis for p < .05 to contrast the proposed hypothesis.

Results

Table 1 displays sociodemographic data and the medical
and psychiatric background of patients who attended thera-
py- A total of 24 patients participated, 58.3% were male and
41.7% were female. The average age was 62 years (minimum
41, maximum 83). Of these, 4.2% were single, 54.2% were
married, 33.3% were divorced and 8.3% were widowed. As
regards educational level, 54.2% had completed elemen-
tary schooling, and the remaining patients had completed
secondary or upper education. As to employment, 45.8%
were retired, 4.2% were currently unemployed but had
worked previously, 33.3% had no paid job at the time, and
16.6% were currently employed. As regards socioeconomic
level, 33.3% of the patients currently or previously expe-
rienced difficulties. As to household composition at the
time of becoming a member of the therapy group, 29.2%
of the patients lived alone, while the remaining lived with
the family, mainly with a partner or children.

Patient health was assessed as to the presence or absen-
ce of cardiovascular risk factors (CRF), noteworthy neuro-
logical diseases and associated psychiatric diagnoses, inde-
pendent of alcohol dependence. As to cardiovascular risk
factors, 58.3% of the patients were smokers, and approxi-
mately one third of the sample showed dyslipidaemia. A
lower percentage of patients had diabetes mellitus or obe-
sity. No patients had primary neurological disorders. As
to a history of neurological diseases, 20.9% of the sample
showed some type of diagnosis; among these, two patients
had a diagnosed cerebrovascular disease, one epilepsy and
another Huntington’s disease. A dual pathology diagnosis
was common; 66.7% of the patients had a mental disorder,
depression being predominant (33.3%), followed by per-
sonality disorder (16.75%), anxiety disorder (12.5%) and
bipolar disorder (4.2%).

Table 2 displays the results of the MMSE and M@T
scales over the course of the study. The global analysis of
the Friedman test found statistically significant differen-
ces between the successive values of the MMSE (X?*(2) =
22.86; p < .001) and the M@T (X*(2) = 36.02; p < .001).
The post-hoc analysis was completed with the Wilcoxon
signed-rank test and the Bonferroni correction, which es-
tablished statistical significance at p <.0125. As regards the
MMSE scale, the medians and interquartile range for the
values at baseline, upon completion of the treatment, and
6 months later were 27 (from 25.25 to 28), 29 (from 28 to
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Table 1. Sociodemographic data of the sample.

Variable Characteristics of the sample
Mean (SD) or percentage
Age 61,83 (12.25)
Gender (% female) 41.7%
Marital status
unmarried 4.2%
married 54.%
divorced 33.3%
widowed 8.3%
Level of education
primary 54.2%
secondary 16.7%
occupational training 16.7%
3-year university degree 8.3%
5-year university degree 4.2%
Employment status
unemployed 33.3%
unskilled worker 8.3%
skilled worker 8.3%
unemployment benefits 4.2%
pensioner 45.8%
Socioeconomic level
lower class 33.3%
middle class 66.7%
Household composition
alone 29,2%
spouse 41,7%
spouse and children 12,5%
children 12,5%
parents/siblings 4,2%
Comorbid psychiatric disorder 66,7%
Pharmacological treatments
antipsychotics 20.8%
benzodiazepines 12.5%
antidepressants 33.3%
interdictor 37.5%
Smokers 41.7%

Note. SD = Standard Deviation.

30) and 28 (from 27 to 30). Significant differences were
found between the values at baseline and at the end of the
treatment (z = -4.05; p < .001), while no significant diffe-
rences were found between the values at baseline and at 6
months after the end of the treatment (z=-2.392; p=.017).
As regards the M@T scale, the medians and interquartile
range for the values at baseline, upon completion of the
treatment, and 6 months later were 40 (from 37 to 45.5),
47.5 (from 44 to 49) and 44.5 (from 40 to 48). Significant
differences were found between the values at baseline and
at the end of the treatment (z = -4.3; p < .001), as well as
between the values at baseline and at 6 months after the
end of the treatment (z =-2.6; p = .009).

Missed attendance was anecdotal: 7%. As regards satis-
faction with the therapy, 3% of the patients was satisfied
and 97% was very satisfied. During follow-up of the study,
all of the patients remained abstinent, according to the
usual urine tests and self-reports completed by patients
and their family members.

Table 2. Values of the MMSE and M@T at baseline, end of
treatment and 6 months.

Baseline End At 6 months
Scale Mean (SD) Mean (SD) Mean (SD)
MMSE 26.58 (2,7) 28.92 (1,4) 27.71 (2,8)
T@eM 39.79 (6,4) 46.00 (4,8) 42.21(7,5)

Note. SD = Standard Deviation. MMSE = Mini-Mental State Examination. M@T =
Memory Alteration Test.

Discussion

The results of this pilot study suggest how cognitive re-
habilitation therapy, when integrated in the treatment for
alcohol dependency, could facilitate improved cognitive
functioning in patients with cognitive deterioration asso-
ciated with alcohol use, in accordance with general cogni-
tive screening tests, like the M@T and the MMSE. The data
collected over the course of the study suggest that the im-
provement observed upon completion of the study tends
to be lost at 6 months after the end of the intervention.

It is important to highlight the pilot nature of this study,
implying the absence of a control group and a small sam-
ple size. This means that the observed cognitive improve-
ments cannot be definitely attributed to the direct effects
of the therapy. Any type of intervention that facilitates
social interaction and fosters some cognitive effort could
have caused improvements in the patients’ cognition or
mood state, and this could have acted as a confounding
variable in our analysis. Furthermore, other secondary
effects, such as a greater presence of or closer supervision
by the health professionals in relation to the patients, also
exist. We must also mention that part of the improved pro-
gress observed could be spontaneous, as it is known that
some cognitive functions improve spontaneously during
prolonged periods of abstinence. Even so, we consider that
the fact that patients remained abstinent 6 months before
and 6 months after the intervention increases the validity
of the results. Again, given that this is a pilot study without
a control group, conclusions cannot be drawn as to whe-
ther the observed improvement contributed toward main-
taining abstinence in subsequent months, a fact confirmed
by other studies (Rupp et al., 2012). Special mention must
also be made of the use of instruments like the M@T and
the MMSE, lacking high specificity and usually used as
screening methods. Nevertheless, these are widely-used
instruments validated in many contexts and have been
shown to partially correlate with broader neuropsycholo-
gical batteries (Rami et al., 2009), wherefore they may be
considered an acceptable approximation of the cognitive
state of the study’s participants.

The fact that both levels of attendance and patient sa-
tisfaction were high suggests that the intervention was wi-
dely accepted. The fact that these patients’ nurse led the
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intervention could be an important variable in explaining
this high satisfaction and acceptance. This could have sig-
nificant implications as regards future research, suggesting
that the implementation of the therapy by the patients’
attending health professionals could improve its imple-
mentation and, therefore, facilitate or contribute toward
achieving higher efficiency.

The study has major limitations derived of the criteria
used for selecting patients to participate in the therapy. Ba-
sed on the demand of patients and their family members
as well as of professionals, with regards to the detection
of cognitive impairment symptoms, the patient sample was
quite heterogeneous, mostly in health-related issues. In this
sense, the presence of patients with and without neurologi-
cal disorders, as well as others with a dual diagnosis, could
justify the scarce homogeneity of results in the MMSE and
M@T scales. All of this hinders drawing conclusions on
causality as regards the possible aetiology of the cognitive
deterioration. Though it is true that all patients met crite-
ria of alcohol dependency, it is quite likely that, in many
cases, the observed deterioration had a mixed source. Ano-
ther significant limitation is general and not study-specific:
the absence of neurocognitive evaluation tests validated
specifically in alcohol-dependent populations and which,
furthermore, have proven their sensitivity to changes in
the long term. Many authors have emphasized this, and
it should be a focus of future research. Finally, given the
pragmatic and exploratory study design, the effect of lear-
ning could not be controlled in patients in which it could
have resulted of completing the same test several times
over 12 months.

Conclusions

This pilot study shows how cognitive rehabilitation the-
rapy in patients with cognitive deterioration and alcohol
use disorder is viable and widely accepted by the patients.
The study’s important methodological limitations hinder
obtaining valid conclusions about its efficacy. Nevertheless,
preliminary exploratory data suggest that the intervention
could contribute toward improving this population’s cog-
nitive functioning. The promotion of research in this field
is of critical importance, given its potential positive impact
on a highly relevant health problem. To this end, it would
be convenient to first validate neurocognitive screening
and evaluation tests in patients with alcohol use disorder
that are sensitive to changes over time; then, to carry out
prospective longitudinal studies with comparison groups
for different rehabilitation approaches.
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Abstract

Resumen

Only few studies have examined the relationship between problematic
Internet use (PIU) and cognitive and academic performance in
adolescents. The aim of this study was to analyze the differences
in academic and cognitive performance (perception, attention,
memory, verbal fluency and abstract reasoning) between adolescents
with and without PIU. A total of 575 students from different high
schools of the region of Alicante participated. Students were divided
into two groups: adolescents with and without PIU (PIU and NPIU,
respectively). Several questionnaires were administered to assess
problematic Internet use, as well as students’ academic performance.
Substance use (alcohol / cannabis) was also assessed as exclusion
criteria. A battery of neuropsychological tests was used to assess
cognitive abilities. On the one hand, PIU users group obtained poorer
academic results than NPIU, in terms of lower marks and more failed
subjects. On the other hand, PIU group had a better hit ratio in the
perception test than NPIU group. However, PIU adolescents got
higher error rates for the abstract reasoning test. This greater number
of errors, plus a similar number of hits compared to the NPIU group,
could indicated a higher response rate for the PIU group, which
may might be associated with greater impulsivity. As occurs in other
addictive and non-substance-related problems studies, these results
could mean difficulties in impulse control and regulation of response
inhibition circuits in PIU users group. Future research is needed to
analyze in depth the results presented in this paper.

Internet Problematic Use; Performance;

Keywords: Cognitive

Academic Outcomes; Adolescents; Alcohol.

Son escasos los estudios que hayan analizado la relacién entre el
uso problematico de Internet (UPI) y el rendimiento cognitivo y
académico en adolescentes. El objetivo de este estudio fue analizar
las diferencias en rendimiento académico y cognitivo (percepcion,
atencion, memoria, fluidez verbal y razonamiento abstracto) en una
muestra de estudiantes de Secundaria con y sin UPI. Participaron
un total de 575 estudiantes de diferentes institutos de la provincia
de Alicante, que fueron divididos en dos grupos: adolescentes con y
sin uso problematico de Internet (UPI y NUPI, respectivamente). Se
administraron varios cuestionarios para evaluar el uso problemadtico
de Internet de los sujetos, su rendimiento académico, su consumo de
sustancias (alcohol/cannabis) como criterios de exclusion, asi como
una bateria de pruebas neuropsicolégicas para evaluar sus habilidades
cognitivas. Por un lado, los adolescentes con UPI mostraron un
peor rendimiento académico que los estudiantes del grupo NUPI,
presentando una nota media mds baja y un mayor nimero de
asignaturas suspendidas. Por otro lado, el grupo UPI obtuvo una
mayor tasa de aciertos en el test de percepcién que el grupo NUPL
Sin embargo, los adolescentes con UPI obtuvieron una mayor tasa de
errores para el test de razonamiento abstracto. Este mayor nimero de
errores, sumado a un nimero similar de aciertos que NUPI, indicaria
una mayor tasa de respuesta total para el grupo UPI, que podria
estar asociada a mayor impulsividad. Concretamente, tal y como se
ha observado en otros problemas adictivos con y sin sustancia, estos
resultados podrian indicar en los sujetos del grupo UPI dificultades en
el control de impulsos y en la regulacién de los circuitos de inhibicién
de respuesta. Resultan necesarios, no obstante, futuros estudios que
profundicen en las conclusiones presentadas en este trabajo.
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Academic outcomes and cognitive performance in problematic Internet users

he use of Information and Communication Te-

chnologies (ICTs) is becoming ever more wides-

pread in our society, especially among the ado-

lescent population. According to data from the
National Institute of Statistics, in 2015 99% of boys and gir-
Is between 16 and 24 years of age used the Internet in the
previous month, and 92.8% used it daily in the previous
3 months on at least 5 days a week (Instituto Nacional de
Estadistica, 2015).

Such massive Internet use has given rise to the appea-
rance of negative effects related to its excessive use (Herre-
ra, Pacheco, Palomar & Zavala, 2010; Secades-Villa et al.,
2014), which in recent years has led in turn to an increase
in the number of studies that have attempted to define this
complex phenomenon, often categorized under the name
“Problematic Internet Use” (PIU) (Jelenchick & Christa-
kis, 2014; Rial, Gémez, Isorna, Araujo & Varela, 2015; Star-
cevic, 2010).

PIU has been defined in the scientific literature in terms
similar to substance use disorders and pathological gam-
bling, as described in the Diagnostic and Statistical Manual
of Mental Disorders (DSM, American Psychiatric Associa-
tion, 2013). More specifically, PIU has been conceptuali-
zed in relation to the negative effects caused by excessi-
ve use, including symptoms such as tolerance, a negative
effect on daily life (eg. reducing other activities), loss of
control, and the desire to be online (Beranuy, Chamarro,
Graner & Carbonell, 2009). However, in contrast to Inter-
net gaming disorder or video game addiction (Bertran &
Chamarro, 2016; Carbonell, 2014; Li, O’Brien, Snyder &
Howard, 2016), it is important to note that PIU has not yet
been included in the DSM-5 classification.

In terms of prevalence, rates ranging from 3.7% to 9.9%
have been estimated for Spain, with greater problematic
use among the youngest users (Carbonell, Faster, Chama-
rro & Oberst, 2012).

The negative consequences of PIU have been the focus
of various studies, some of which have concentrated on the
impact such use has on the brain functioning of excessi-
ve users. This approach has seen different investigations
using neuroimaging techniques to verify alterations in the
prefrontal cortex in subjects with PIU, which results in
problems of cognitive flexibility (Dong, Lin, Zhou & Lu,
2014), decision making (D’Hondt, Billieux & Maurage,
2015), working memory (Dong, Devito, Du & Cui, 2012)
and executive control. These characteristics are consistent
with disorders found in other behavioral addictions, such as
pathological gambling (Brand, Young & Laier, 2014). Some
studies have also analyzed the cognitive functioning of these
subjects using classical neuropsychological tests, such as the
Stroop test (as a measure of response inhibition ability) or
general intelligence questionnaires where longer reaction
times, more frequent errors, as well as difficulties in com-
prehension were found in the PIU group in comparison

with a control group (Dong, Zhou & Zhao, 2011; Rucker,
Akre, Berchtold & Suris, 2015). Furthermore, significant
differences were found between subjects with and without
problematic Internet use in terms of their verbal fluency,
with PIU subjects faring worse in tasks that evaluated verbal
semantic fluency (Nie, Zhang & Liu, 2017).

In light of such data, numerous studies have suggested
that neurobiological substrates and cognitive functioning
in PIU may resemble not only that found in other beha-
vioral addictions but also that observed in substance use
disorders (Bauernhofer, Papousek, Fink, Unterrainer &
Weiss, 2015; Brand et al., 2014; Yuan et al., 2016; Zhang et
al., 2015).

In addition, research has also found a relationship be-
tween PIU and academic performance among students.
On the one hand, PIU has been shown to be a predictor
of poor academic performance due to lack of sleep and
concentration related to Internet abuse (Stavropoulos,
Alexandraki & Motti-Stefanidi, 2013). On the other hand,
low school performance has been found to cause PIU
(Huang et al., 2009). Given cross-sectional nature of most
of these studies, the direction of influence of both varia-
bles is still unclear.

Despite the growing interest in the influence of PIU on
the cognitive skills and academic performance of young
people, studies that have linked these variables are still
few and far between, and conclusive evidence has yet to be
found (Park et al., 2011). Also, there is a scarcity of studies
investigating these variables through specific neuropsycho-
logical tests. The objective of the present study is therefore
to analyze the relationship between the problematic use of
the Internet and the academic and cognitive performance
of a sample of secondary students.

Our variables have been selected on the basis of pre-
vious evidence in the field of neuropsychological assess-
ment and academic performance, both in regard to PIU
and other addiction disorders. Given these previous stu-
dies, our hypotheses are: (a) students with PIU will achieve
worse academic outcomes in terms of lower average school
grades and a greater number of suspended subjects than
adolescents who use the Internet in a non-problematic way
(NPIU); (b) students with PIU will reveal worse cognitive
performance in all neuropsychological tests used, in the
form of a higher rate of errors and a lower hit rate, than
the adolescents with NPIU.

Method

Participants

Initially, 8 public secondary schools (IES) were select-
ed, randomly chosen from among the 40 high schools in
the cities of Alicante and Elche. The random procedure
was performed by rolling a die and using the numbers pro-
duced to select the different schools from a list.
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Two of the schools contacted refused to take part in the
study, so finally the sample was taken from 6 schools. The
participating schools were all state funded and located in
neighborhoods of average socioeconomic level. With a to-
tal of 31,280 students enrolled in these high schools at the
time of sample collection, and taking into account the es-
timated average prevalence of PIU in Spanish adolescents
of 10% (95% confidence, + 2.5 margin of error), the min-
imum sample required for this study was 544 participants.
After receiving the authorization of the heads of study of
each school, 47 classes of the 3" and 4™ years of compul-
sory secondary education (ESO) were randomly selected,
resulting in an initial total of 853 students recruited.

Since different studies have shown that both cannabis
use (Shrivastava, Johnston & Tsuang, 2011) and excessive
alcohol consumption (Geil et al., 2014; Parada et al., 2012)

Total subjects recruited
N=853

Correct completion of questionnaires?

Yes (n=814)

No (n=39)

High-risk alcohol consumption and/or cannabis use??

Yes (n=278)

No (n=575)

Problematic Internet use??

Yes (n=113)

No (n=462)

PIU NPIU

Note. PIU: Students with problematic Internet use

NPIU: Students with non-problematic Internet use

2 Cannabis: once a month or more; Alcohol: = 6/4 SDUs (boys and girls,
respectively).

bScore = 34 on IREQ.

Figure 1. Sample selection

have a negative effect on cognitive performance, the fol-
lowing exclusion criteria were set to eliminate possible bi-
ases in measuring cognitive abilities: (a) cannabis use once
a month or more and (b) high-risk alcohol consumption.
These variables were assessed using a questionnaire based
on the ESTUDES survey of the National Plan on Drugs
(Ministerio de Sanidad, Servicios sociales e Igualdad, 2013)
to collect data on the frequency of alcohol and cannabis
use during their lifetime, in the last month, and the last
week. In the case of alcohol, the intensity of use was also
collected, measured in SDUs consumed in the last month.

In this study, high-risk alcohol consumption is under-
stood as binge drinking, which involves the consumption
of atleast 6 standard drink units (SDU) (1 SDU = 10 grams
of pure ethanol) in the case of boys and 4 SDUs in that of
girls concentrated within the space of two hours (National
Institute on Alcohol Abuse and Alcoholism, 2004).

An exploratory analysis of the initial sample thus result-
ed in a total of 278 cases (32.5%) being rejected for not
meeting the inclusion criteria to participate in the study or
for not correctly completing the tests, leaving a final sam-
ple of 575 participants. The participants were between 13
and 17 years old, with a mean age of 14.67 + 0.79 years,
and 55.7% (n = 314) of them were in the 3rd year of com-
pulsory secondary education at the time of the study. The
average mark for the previous school year of the total sam-
ple was 7.08 + 1.58, while the number of fails stood at an
average of 0.93 + 2.12. Girls made up 42.1% (n = 239) of
the sample.

As for Internet use, 82.6% (n=470) of the total sample
reported using the Internet on a daily basis, and 21.2% (n
= 121) reported being online for more than three hours
per day. In terms of the preferred use of the Internet,
the adolescents mainly used social networks when online
(87.4%, n = 450).

Participants were classified into two groups according
to whether they had PIU (19.7%; n = 113) or not (NPIU)
(80.3%; n = 462). To measure this classification criterion
the Internet-Related Experiences Questionnaire - IREQ
(Beranuy et al., 2009) was used, in which a cut-off score of
greater than or equal to 34 is considered an indication of
PIU. The sample selection diagram is shown in Figure 1.

Variables and instruments

Aseries of self-reports and neuropsychological tests were
used to measure problematic Internet use, frequency and
type of use, alcohol and cannabis consumption, as well as
the cognitive and academic performance of subjects. The
instruments were chosen on the basis of their use in other
similar studies conducted on addictive disorders (Carballo,
Garcia, Jauregui, Marin & Pérez-Jover, 2011; Carballo etal.,
2013) and on their ease of use when applied in a group
format. The different types of variables assessed were as
follows:
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- Sociodemographic variables: Information was collected
regarding the sex, age and school year of the parti-
cipants.

Internet use: An ad-hoc three-item questionnaire was
used to measure the frequency of Internet use during
the week and the number of hours spent online daily,
as well as the preferred type of Internet use (social
networks, study, online games, etc.).

Problematic Internet use: This was assessed with the In-
ternet-Related Experiences Questionnaire - IREQ
(Beranuy et al., 2009), a 10-item self-administered
questionnaire with a 4-point Likert-type response sca-
le, based on DSM-IV-TR criteria for substance abuse
and pathological gambling. The questionnaire ad-
dresses different aspects such as increased tolerance,
negative effects arising from the problematic Internet
use, reduction of activities, loss of control, avoidance,
and desire to be online. Scores range from 0 to 40,
with 34 or higher signaling problematic Internet use.
The questionnaire has been shown to have an internal
consistency of 0.77 in the Spanish sample (Beranuy et
al., 2009).

Academic outcomes: The average school mark was calcu-
lated on a scale from 0 to 10, as well as the number of
subjects failed in the last year. Both data were repor-
ted by the students.

Variables related to cognitive performance: A battery of
neuropsychological instruments was used to measu-
re perceptual acuity, attention span, verbal memory
(immediate and delayed recall), verbal fluency, and
abstract reasoning. The hits and errors of all tests were
collected.

Perceptual acuity: This was measured with the WAIS-
III Symbol Search Subtest (Wechsler, 1995), in which
participants have to identify the presence of certain
symbols in a sequence of several elements. The test
was applied for one minute.

Attention: The Symbol Digit Modalities Test (SDMT)
(Smith, 1982) was used. This test evaluates sustained
attention and concentration, requiring complex vi-
sual scanning and visual tracking. It consists of indi-
cating the numbers corresponding to each symbol
(from one to nine) beneath it, in a list of randomly
distributed symbols and following a certain order.
Subjects had one minute and thirty seconds to com-
plete the test.

Immediate and delayed verbal recall: Immediate and de-
layed recall was assessed by using of a list of twelve
standard words extracted from the Weschler Memory
Scale (1945). A list of the words was read to the parti-
cipants with an interval of two seconds between each
word. They were then asked to write down those they
remembered in two attempts, one immediately after
hearing the list, and another five minutes later. Be-
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tween the two attempts a distractor was introduced in
the form of the SDMT.

Verbal fluency: semantic fluency was assessed (Buriel,
Casanova, Rodés, Fombuena & Bohm, 2004) with the
spontaneous production of names of fruits and vege-
tables in one minute.

Abstract reasoning. we used the DAT (Differential Ap-
titude Test) (Bennett, Seashore & Wesman, 2000),
which consists of 32 items. The subjects were pre-
sented with a series of images ordered consecutively
and logically and had to infer from the alternatives
presented which would be the next one to follow in
the sequence. A total of three minutes was provided
to complete the test.

Procedure

After receiving the relevant permits from the Conselle-
ria d’Educacié of the Generalitat Valenciana (Education
Department of the Regional Government of Valencia) and
the heads of study of the schools, the questionnaires used
in this cross-sectional descriptive study were administered
in groups in the schools themselves during school hours.
Student participation was subject to consent from parents
or legal guardians, and was voluntary, anonymous and con-
fidential. All neuropsychological and self-report tests were
applied at the same time, in a single session of between
30-50 minutes. After being given a brief explanation of
the aims of the study, the students responded to the ins-
truments according to the instructions provided for the
correct completion of the same. The study was approved
by the Ethics and Research Commission of the Miguel Her-
nandez University in Elche.

Data analysis

The data obtained were coded and analyzed using the
statistical software IBM SPSS Statistics 20.0 for Windows.
Descriptive analyses of means and frequencies were per-
formed in order to detect and exclude those cases that did
not meet the study’s inclusion criteria, as well as to identify
the sociodemographic profile of the participants (eg. sex),
their use of the Internet (eg. days online) and academic
performance (eg. average grade). Likewise, descriptive
analyses were made to differentiate between those subjects
with problematic Internet use (PIU) and those without
(NPIU).

In order to study the frequency differences in non-con-
tinuous variables, the chi-square test was used, while for
the analysis of mean differences in continuous variables a
non-parametric (Mann-Whitney U) analysis was used for in-
dependent samples, since the variables did not fit the nor-
mal distribution. Effect size was found with the Rosenthal
r (r) for comparisons between groups (Rosenthal, 1991),
with the following value settings: 0.10 (small effect size),
0.30 (moderate effect size) and 0.50 (large effect size) (Ro-
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senthal, 1991). The confidence level applied in these sta-
tistical tests was 95%. To minimize the type I error that can
occur with multiple analyses, we used the Bonferroni co-
rrection for an alpha of 0.05 in groups of related variables.

Finally, for an in-depth analysis of the relationship be-
tween problematic Internet use and academic and cogni-
tive performance, a hierarchical linear regression analysis
was conducted. The variable problematic Internet use was
used as a dummy control variable. Interaction terms were
calculated using differential scores to control multicolli-
nearity problems.

Results

First, we analyzed the sociodemographic differences be-
tween PIU and NPIU, applying the Bonferroni correction
for the three sociodemographic variables analyzed, and ob-
taining an o of 0.0167 (0.05/3).

As in Table 1 shows, no statistically significant differen-
ces were found between the two groups in terms of sex,
mean age or school year.

We also performed a differential analysis of the two va-
riables related to academic performance across PIU and
NPIU (Table 2). Again, the Bonferroni correction was per-
formed for these variables, obtaining a = 0.025 (0.05/2).
Statistically significant differences were found both in re-
lation to the mean grades (z =-4.52, p = .0001) and to the
number of subjects failed in the previous course (z =-2.47,
p =.01). In this way, the group with problematic Internet
use obtained a lower average grade (6.47 = 1.42) than the
NPIU group (7.23 = 1.58), as well as a greater number of
failed subjects (PIU = 1.22 = 2.11; NPIU = 0.86 + 2.12),
although the size of the effect was small in both cases (r=
0.20 and r= 0.11, respectively).

Table 1. Sociodemographic differences between PIU and NPIU

PIU NPIU X*/z(p)
(19.7%; n=113) (80.3%; n=462)
%(n) Boys 59.3 (67) 57.6 (262) 0.11 (.74)
Mean age 14.79 + 0.86 14.63+0.78 -1.53(.12)
%(n) 3year 51.8 (58) 56.6 (256) 0.85 (.35)

Note. *Significant for a=0.0167 (Bonferroni correction)

Table 2. Differences in academic outcomes (means) between PIU
and NPIU

PIU NPIU z(p)
-4.52 (0001)* .20
2247 (0D * .11

-

Grade? 6.47 £1.42 7.23+1.58

Failed subjects® 1.22+2.11 0.86+2.12

Note. *Significant for a=0.025 (Bonferroni correction)
2N = 521; PIU = 101; NPIU = 420
5N = 545; PIU = 107; NPIU = 438

Finally, we analyzed the differences between PIU and
NPIU with regard to cognitive performance (Table 3).
Mean differences in the number of hits and errors in atten-
tion span tests, perception, memory (immediate and de-
layed recall), verbal fluency, and abstract reasoning were
evaluated. The o was 0.0042 (0.05/12) after performing
the Bonferroni correction on these twelve variables.

As shown in Table 3, we found statistically significant di-
fferences between the two groups in relation to the success
rate on the perceptual acuity test (z=-2.89, p=.0039), with
the PIU group obtaining a higher number of hits (19.18 =
5.41) than the NPIU group (17.55 = 5.8). Likewise, diffe-
rences were found in the error rate of the abstract reaso-
ning test (z=-3.15, p=.002), with a higher rate in the PIU
group (5.84 = 4.00) compared to those with NPIU (4.45
+ 3.20). In both cases, the effect size was small (r = 0.12
and r= 0.13, respectively). No statistically significant diffe-
rences were found in the hit and error rates of the other
neuropsychological tests applied.

Table 3. Differences in academic outcomes (means) between PIU
and NPIU.

PIU (n=113) NUPI (n=462) z(p) r

Perception

Hits 19.18+5.41 17.55%5.80 -2.89(.0039)* .12

Errors 0.65+1.14  0.69+1.51 -0.36 (.71)
Immediate recall

Hits 6.57 £1.94 6.46£2.11 -0.34 (.73)

Errors 0.50+ 0.84  0.51£0.5 -0.06 (.94)
Delayed recall

Hits 5.73+1.85 5.80+2.01 -0.27 (.78)

Errors 0.67 £ 1.25 0.67 = 2.07 -1.11 (.26)
Verbal fluency

Hits 12.73+2.80 12.34+3.31 -0.92 (.35)

Errors 0.12+0.38 0.15%0.80 -0.42 (.66)
Attention

Hits 32.65+9.47 32.84+8.55 -0.49 (.61)

Errors 1.42+839 2.55+12.26 -0.12(.89)
Abstract reasoning

Hits 6.85+3.29 6.69+3.43 -0.62 (.53)

Errors 5.84 +4.00 4.45+3.20 -3.15 (.002)* .13

Note. *Significant for a=0.0042 (Bonferroni correction)
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Finally, to eliminate any confounding bias that cogni-
tive performance might have on academic performance,
hierarchical linear regression analyses were performed in
which those cognitive performance variables were incor-
porated as predictors of academic performance in which
statistically significant differences were found.

In the first regression analysis (Table 4), stratified ac-
cording to problematic or non-problematic Internet use,
the existence of a positive and statistically significant asso-
ciation between the hit rate in the perceptual acuity test
and average school grade (p < .05) was found in the NPIU
group, as well as between the error rate in abstract reaso-
ning and the number of failed subjects (p < .01). Likewise,
a statistically significant negative association between the
error rate in abstract reasoning and the average school
grade (p < .01), and between the hit rate in perception

Table 4. Regression analysis of academic outcomes (mean grade
and failed subjects) in relation to cognitive performance

Mean grade Failed subjects
Variables B (SE) B sr2 (%) B (SE) B sr2 (%)
NPIU
Hits
. .03(.01) .11* 1.17% -.04(02) -11* 1.14%
perception
Errors
abstract -.07 (-.03) -.13** 1.72% .11(03) .16** 2.56%
reasoning
PIU
Hits
. .04 (.03) .15 2.31% -.05(.04) -15 2.19%
perception
Errors
abstract -.08 (.04) -.22* 4.54% .07 (.05) 13 1.64%
reasoning

Note. B= non-standardized coefficient, SE= standard error, B=standardized
coefficient, sr=semipartial
*p<.05,**pc.01

and the number of failed subjects (p < .05) were observed.
However, in the PIU group, the only statistically significant
standardized coefficient was the errors in abstract reaso-
ning variable, which again was negatively associated with
average grades (p <.05).

Given the results obtained, a new regression model was
run with the complete sample incorporating the interac-
tions of each predictor with the problematic Internet use
variable, which was also included as a predictor. As shown
in Table 5, PIU as well as the perception hit rate and error
rate in abstract reasoning are statistically significant predic-
tors of the average grade, with PIU being the variable which
explains the highest percentage of variance. Regarding the
number of failed subjects, perceptual acuity and errors
in abstract reasoning are the only statistically significant
predictors, with each of these variables contributing only
a small amount. Furthermore, in the interaction analysis,
no evidence has been found that problematic Internet use
moderates the association between cognitive performance
and academic outcomes (p > .05).

Discussion

The aim of this study was to analyze the relationship
between the problematic use of the Internet and acade-
mic and cognitive performance of a sample of secondary
school students. The results obtained showed worse aca-
demic outcomes of subjects with PIU, as well as statistically
significant differences in the tests of perception and abs-
tract reasoning between subjects with and without proble-
matic Internet use.

First, students were divided into two groups according
to their use of the Internet, with a 19.7% (n=113) preva-
lence of PIU found in the sample assessed. While this figu-
re is within the range found in international investigations
(Aboujaoude, 2010; Kamal & Mosallem, 2013; Wang et al.,

Table 5. Linear hierarchical regression for the analysis of the link between academic outcomes, cognitive performance and problematic

Internet use
Variables B (SE) B sr2 (%) B (SE) B sr2 (%)
Step 1
Hits perception .03 (.01) J12%* 1.30% -.04 (.02) - 12%* 1.30%
Errors abstract reasoning -.07 (-.02) -.15%* 2.05% .10 (.03) L15** 2.25%
PIU -.70(.18) - 17 2.89% .25 (.23) .05 0.20%
Step 2
Hits perception .03 (.01) JL1xx 0.96% -.04 (.02) - 11 0.94%
Errors abstract reasoning -.07 (.02) - 14%* 1.39% .11 (.03) 17 2.10%
PIU -.70(.18) - 17** 2.76% .29 (.24) .05 0.27%
Perception*PIU .01 (.03) .01 0.01% -.01 (.04) -.02 0.02%
Abstract reasoning *PIU -.02 (.05) -.02 0.02% -.04 (.06) -.04 0.09%

Note. B= non-standardized coefficient , SE= standard error, B=standardized coefficient, sr=semipartial

*p<.05,**pc.o1
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2011 ), itis notable for being higher than that observed in
other studies with the Spanish population (Carbonell et
al., 2012). This discrepancy may be related to the increase
in Internet access in recent years (Gémez, Rial, Brana &
Varela, 2014), as well as to the different types of measures
and diagnostic criteria used to evaluate PIU.

With reference to the hypotheses set out at the begin-
ning of this study, it was suggested firstly that students with
PIU would experience worse academic outcomes in terms
of lower average grades and a greater number of failed
subjects than the adolescents with NPIU. This hypothesis
has been confirmed in its entirety for the sample assessed,
the results being consistent with the findings of previous
studies, in which a positive relationship between PIU and
scholastic failure has been observed (Huang et al., 2009;
Tsitsika et al., 2011; Stavropoulos et al., 2013).

Regarding the second hypothesis, it was thought that, in
comparison with adolescents with NPIU, students with PIU
would show worse cognitive performance in all the neuro-
psychological tests applied, measured in terms of higher
rates of error and lower hit rates. This hypothesis has only
been partially confirmed for the abstract reasoning test,
where the PIU group scored a higher number of errors.
This higher error rate, coupled with a similar hit rate to the
NPIU group, would indicate a higher total response rate
among adolescents with problematic use. A high response
rate has been described as an indicator of greater impul-
sivity (Lozano & Pérez, 2012) and is frequently observed
in studies with a substance-addicted population (De Wit,
2009). This result is furthermore consistent with previous
evidence linking PIU to difficulties in impulse control and
in the regulation of response inhibition circuits, with sub-
jects experiencing this problem failing in the inhibition of
unwanted actions and presenting worse impulse control
than those without PIU (Dong et al., 2012, Dong, Zhou
& Zhao, 2010, Li et al.,, 2014). In any case, these results
merely indicate trends which should be analyzed in depth
in future research.

With regard to the perceptual acuity test, it is interes-
ting to note that the results illustrated a tendency running
counter to the predicted hypothesis. Thus, it was found
that the adolescents presenting PIU obtained higher hit
rates in the perception test than the NPIU group. This im-
proved perceptual performance in subjects with PIU could
be due to greater exposure to and training with visual sti-
muli resulting from a more extensive use of the Internet
and computers, as some previous studies have suggested
(Castel, Pratt & Drummond, 2005; Green & Bavelier, 2003,
2007). However, it should be noted that the evidence rela-
ting to this aspect is still controversial (Murphy & Spencer,
2009; Park et al., 2011).

With the aim of minimizing biases in the results, and
based on previous studies that link academic outcomes
and cognitive performance (Stelzer & Cervigni, 2011), the

association between both variables was assessed. Although
significant associations were found between them, specifi-
cally in the case of average school grade, it is important to
note that it was PIU that explained the greatest percenta-
ge of variance. Further studies are nevertheless needed to
analyze these relationships in more depth.

Having presented these findings, however, it is necessary
to point out that the results of this research should be trea-
ted with caution, since it is an exploratory study suffering
from a series of limitations that need to be taken into ac-
count for future research.

Firstly, this is a descriptive, cross-sectional study and the
results have therefore been analyzed and interpreted only
in terms of the trends displayed by the variables of interest.
Moreover, the small effect sizes yielded by the relationships
found mean that the results shown should be interpreted
with extreme caution.

Secondly, in relation to the measuring instruments used,
it is worth emphasizing the limitations inherent in self-re-
ports (eg. social desirability). It would be interesting here
to be able to include sincerity scales that would make it pos-
sible to assess the validity of the responses of adolescents.

Similarly, with regard to the neuropsychological assess-
ments, it is important to remember that performance in
such tests could be influenced by other extraneous varia-
bles, such as, for example, previous training of subjects
through the frequent playing of video games, or participa-
tion in psycho-pedagogical improvement programs, which
commonly use some of the tasks applied in this study. In
relation to these instruments it would also be advisable to
redefine or improve their characteristics in order to esta-
blish specific tests that reliably assess cognitive abilities in
this area, as has been achieved in the field of other addicti-
ve problems (Szczebak & Glisky, 2011).

Although extensive control of extraneous variables that
might contaminate outcomes (eg. substance use) was ca-
rried out, future studies should consider the possible in-
fluence of other factors on cognitive performance, such
as variables interfering at the time of the test (eg. anxiety
state). It would likewise be of interest to include other com-
parison groups in the assessment of cognitive variables,
such as non-students or adolescents with other addictive
disorders or problems (eg. alcohol abuse). Furthermore,
it would be advisable to consider longitudinal designs with
broader samples that allow the analysis of how performan-
ce and PIU of adolescents develops, the assessment of the
cognitive performance of subjects before they start using
the Internet for the first time, as well as the analysis of rela-
tionships with variables such as impulsivity, time online or
type of Internet use.

Despite these limitations, it is important to note that the
results of this study provide new data in a field of research
of growing interest but in which conclusive evidence has
yet to be established. Also, unlike other studies in the area

ADICCIONES, 2018 - VOL. 30 NO. 2

107



Academic outcomes and cognitive performance in problematic Internet users

of PIU which have focused on neuroimaging techniques,
this paper presents comparative data from performance
in neuropsychological tests, providing results on specific
cognitive functions. In this way, the trends observed in this
study may lead to the start of future lines of research that
will allow us to deepen our knowledge of the consequences
of PIU on cognitive abilities, as well as their implications in
the neuropsychological development of subjects who ini-
tiate problematic use early on.
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Abstract

Resumen

Alcohol dependence causes multiple problems not only for the
person suffering dependence but also for others. In this study, the
contingent valuation method is proposed to measure the intangible
effects of alcohol dependence from the perspective of the persons
directly involved: the patients and their relatives. Interviews were
conducted with 145 patients and 61 relatives. Intangible effects
of alcohol dependence were determined based on willingness to
pay for a hypothetical treatment for dependence, with different
success scenarios (100% and 50%). The mean monthly willingness
to pay among the alcohol-dependent population was €129 and €168,
respectively, for the treatments with 100% and 50% success. The
willingness to pay of relatives was greater in both scenarios (€307
and €420, respectively), which could be explained by their greater
perception of the family, labour, and health problems resulting
from alcohol dependence. Regression analysis showed that patients’
willingness to pay is positively related to treatment efficacy, personal
income and moderate health deterioration, and negatively related to
feeling discouraged and depressed. The results from this study can
be applied to economic valuation studies that aim to measure the
benefits of programs intended to reduce the prevalence of alcohol
dependence. The intangible costs estimated can be added to the
direct and indirect costs commonly used.

Keywords: Alcohol; Dependence; Family; Contingent valuation;
Willingness to pay.

La dependencia alcohdlica produce multiples problemas no sélo a la
persona que la padece sino también a su entorno. En este estudio se
utiliza la valoracion contingente para valorar los efectos intangibles
de la dependencia alcohdlica, desde la perspectiva de las personas
directamente implicadas: pacientes y familiares. Se ha entrevistado a
145 pacientes y 61 familiares. Los efectos intangibles de la dependencia
alcohélica se obtienen a partir de la disponibilidad a pagar por un
hipotético tratamiento para la dependencia, ante dos escenarios
de éxito (50% y 100%). La disponibilidad a pagar media mensual
de la poblacion alcohdlica es de 129€ y 168€, respectivamente, por
los tratamientos con un 50% y un 100% de éxito. La disponibilidad
de los familiares es mayor en ambos escenarios (307€ y 420€,
respectivamente), lo cual podria ser explicado por su mayor percepcién
de los problemas familiares, laborales y de salud generados por la
dependencia alcohdlica. El andlisis de regresion realizado muestra
que la eficacia del tratamiento, la renta personal y tener un deterioro
moderado de la salud influyen positivamente en la disponibilidad
a pagar de los pacientes, e influye negativamente estar desanimado
y deprimido. Los resultados de este estudio pueden ser aplicados a
estudios de evaluacién econémica cuyo objetivo es medir los beneficios
de programas destinados a reducir la prevalencia de la dependencia
alcoholica. Los costes intangibles estimados pueden ser anadidos a los
costes directos e indirectos habitualmente utilizados.

Palabras clave: Alcohol; Dependencia; Familia; Valoracion contingente;
Disposicion a pagar.
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he excessive consumption of alcoholic beverages

is highly prevalent. It is estimated that about 15%

of the European population consumes alcohol

excessively (Rehm et al., 2004) and about 1.2-3%
suffers from alcohol dependence (Anderson & Baumberg,
2006; Rehm, Rehm, Shield, Gmel & Gual, 2013). The effects
of excessive alcohol consumption have innumerable direct
as well as indirect economic costs (Anderson et al, 2006;
Baumberg, 2010). Direct costs refer to expenditures that
could have been put to some other productive use, primarily
those resulting from greater medical expenses (Johansson
et al., 2006). Indirect costs refer, primarily, to the loss of
resources caused by reduced participation in the labour
market and the lower productivity of workers with alcohol
problems (Petersen et al, 2005).

Alcohol dependence also has numerous intangible, or
non-financial, costs, such as lowered life expectancy and
reduced quality of life (pain, suffering, physical health
problems, etc.), for the dependent person, as well as for
the persons around them. “These costs are non-financial
because they do not have a monetary value, in the sense
that you cannot sell or exchange pain. Nevertheless,
individuals and society would be prepared to pay something
to avoid them, which means they do have a (non-financial)
value” (Baumberg, 2010). Most studies that have analysed
intangible costs have focused on the effects on the drinker’s
health in terms of mortality (Collins & Lapsley, 2008; John
et al., 2013) and quality of life. One of the most frequently
used quality of life measure is the quality-adjusted life year.
This measure has been applied to assess both the impact
of alcohol dependence (Kraemer et al., 2005; Maheswaran,
Petrou, Rees & Stranges, 2013; Petrie, Doran, Shakeshaft
& Sanson-Fisher, 2008; Saarni et al., 2007; Sanderson,
Andrews, Corry & Lapsley, 2004; Stouthard, Essink-Bot &
Bonsel, 2000) and the benefit of interventions aimed at their
treatment or prevention (Chisholm, Rehm, Van Ommerem
& Monteiro, 2004; Corry, Sanderson, Issakidis, Andrews &
Lapsley, 2004; Mortimer & Segal, 2005; Parrott, Godfrey,
Heather, Clark & Ryan, 2006; UKATT Research Team, 2005).
In Spain, although the clinical guidelines provide an ample
description of the intangible consequences, few studies have
focused on measurement of these effects. The recent review
by Garcia-Pérez et al. (2014) found two studies that quantify
the impact of alcoholism on the quality of life (Fernandez
etal., 2010; Grandes, Montoya, Arietaleanizbeaskoa, Arce &
Sanchez, 2011) and Mosquera & Rodriguez-Miguez (2015)
provide new empirical evidence about the effects of alcohol
dependence on the quality of life of the dependent and
those around them.

However, the intangible effects on well-being caused
by alcohol go well beyond direct effects on the drinker’s
health. Thus, alcohol dependence has additional effects on
the drinker such as suffering, isolation, family problems,
social exclusion, etc. Moreover, this disease has considerable

effects on the drinker’s surroundings (Laslett et al., 2010).
Although alcohol is considered the addictive substance that
inflicts the most damage to others (Nutt, King & Phillips,
2010), few studies have analyzed these intangible effects.
Except some studies have estimated the quality of life
lost by cohabiting relatives (Jarl et al., 2008; Mosquera et
al, 2015), most of the research in this field focuses on the
measurement of direct and indirect costs. So, the research
has concentrated on the study of foetal alcohol syndrome
and the impact of alcohol abuse on victims of crimes and
traffic accidents, using the cost of illness as the primary
measurement method (for a review of these studies, see
Navarro, Doran & Shakeshaft, 2011). Failure to consider
the intangible effects of alcohol consumption can result in
significant underestimation of the effects of the disease, as
well as of the benefits associated with treatment.

Contingent valuation studies using the willingness
to pay (WTP) method have proven to be a useful tool
for assessing the effects of certain treatments providing
benefits extending beyond health. The WTP method allows
valuation of the intangible costs of alcohol dependence
based on the maximum amount a person is willing to pay to
reduce, eliminate, or avoid the situation. This methodology
has been widely applied in the valuation of health
consequences (Byrne, O"Malley & Suarez-Almazor, 2005;
Fautrel et al., 2007; Greenberg, Bakhai, Neumann & Cohen,
2004; Gueylard-Chenevier & Leloier, 2005; Pinto-Prades,
Farreras & de Bobadilla, 2008), as well as clinical procedures
(Bergmo & Wangberg, 2007; Boonen et al. 2005; He et
al.,, 2007; Jimoh, Sofola, Petu & Okorosobo, 2007; Sadri,
Mackeigan, Leite & Einarson, 2005; Walsh & Bartfield,
2006; Whynes, Frew & Wolstenholme, 2003; Yasunaga, Ide,
Imamura & Ohe, 2006; Unutzer et al., 2003) (for a review
of studies prior to 2002, see Smith, 2003). Application of
this methodology to the area of drugs in general (Bishai et
al., 2008; Tang, Liu, Chang & Chang, 2007; Zarkin, Cates
& Bala, 2000) and to alcohol dependence in particular has
been quite limited. To our knowledge, only two published
contingent valuation studies have used the WIP method
to measure the effects of abusive alcohol consumption.
Jeanrenaud and Pellegrini (2008) utilized a sample of 236
subjects from the general Swiss population to determine the
WTP for a curative treatment for alcohol dependence of a
hypothetical cohabiting relative. Petrie, Doran & Shakeshaft
(2011) used asample from the general Australian population
to determine the WTP for 10% and 20% reductions in
damages caused by alcohol within the population. However,
we do not know any study that had obtained the WTP of the
patients themselves or their relatives. It can be important
because there is abundant empirical evidence that shows
that the preferences of the general population and the
persons directly involved can be quite different (Brazier
et al., 2005; Gabriel et al., 1999; Mann, Brazier & Tsuchiya,
2009; Ubel, Loewenstein & Jepson, 2003).
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The aim of this study is to quantify the intangible costs of
alcohol dependence, from the perspective of the patients
themselves and their relatives, in 2010 in Spain. In line with
the studies mentioned above, our study applies the WTP
method to estimate these intangible effects in an ample
sense, not just effects on health. However, unlike them our
study measures those effects from the perspective of the
persons directly involved, who were personally interviewed
by the first author.

Materials and methods

Samples

The patients and relatives were contacted at an alcohol
treatment unit within the National Health Service. This
care unit treats patients with alcohol dependence from the
sanitary area of Vigo (Spain). The sample of patients, all
of whom met the DSM-4R criteria for alcohol dependence,
included all those who came in for consultation for two
months, starting in January of 2010. Participation in the
study was voluntary and anonymous. The exclusion criteria
were refusal to participate, undergoing the first consultation
at the centre, acute alcohol intoxication or untreated
mental disorder at the time of the interview, and sufficient
cognitive deterioration to hinder comprehension of the
questionnaire (in the therapist’s opinion). The sample
of relatives included all individuals who accompanied the
patients participating in the interview on the day it was
conducted. If the patients came in for consultation alone
at the time of inclusion in the study, the person who usually
accompanied them (if there was one) was contacted by
telephone to invite them to participate voluntarily. There
were no other exclusionary criteria besides the refusal to
participate. During the recruitment period, 161 patients
came in for consultation. Two patients were excluded for
alcohol intoxication, two for untreated mental illness, and
six for cognitive deterioration. In addition, five patients
were excluded from the analysis because they did not
provide a WTP. One subject declined to participate. In
only 66 cases were we able to interview a relative (in the
remaining cases, no relative was involved in the treatment
process). One relative declined to participate and four
were excluded because they did not provide a WTP. The
first coauthor interview personally and independently to
participants, to address potential problems during the
interview.

Questionnaire

In the first part of the interview, the participant was
informed regarding its voluntary and anonymous nature
and informed consent to participate was obtained. At the
same time, the participants were also explained that the
proposed scenarios were hypothetical and that the answers
given would in no way influence the care received. In the

second part of the interview, the following scenario was
described to the subject:

“Imagine a hypothetical situation, a situation that is not real.
Suppose there is a new treatment to solve the problems related to
alcohol. This treatment is not always effective. In 5 out of 10 people
(i.e. half of treated patients) is effective, that is, they stop drinking
alcohol and have no desire to do so. In the other half of the patients,
the treatment is not effective. The effects of the treatment remain for
a year. After one year, the subject would have to receive the treatment
again with the same probability of success. The treatment is not free,
that is, it is not financed by the National Health Service. What is the
maximum annual amount you would pay to receive such treatment?
Think calmly your answer. You must take into account your level of
income. Please note that this payment would mean giving wp the
consumption of other goods or would reduce their ability to save
money”.

In addition, as proposed by Blumenschein, Johannesson,
Yokoyama & Freeman (2001), a follow-up question was
included. After the participants provided the maximum
amounts they would be willing to pay for the treatment, they
were asked to choose between two answers: “I'm absolutely
certain I would pay it” and “I think I would pay but I am not
sure”. If they chose the second answer, they were asked again
to provide an amount they were sure they would pay. Next,
another scenario was proposed in which the efficacy of the
hypothetical treatment was 100% but the patient would
have to continue treatment indefinitely, because otherwise
there would be a relapse, reverting to the initial situation. As
in the previous scenario, the participants were again asked
for the maximum they would be willing to pay per month,
followed by the follow-up question.

In the third part of the interview, the participants were
asked for a subjective opinion regarding the consequences
of their alcohol dependence in four areas: health, family
relationships, occupational consequences, and legal
problems. The possible answers in each case were ‘hardly
any’, ‘moderate/some’, and ‘severe/many’. We also know
the date in which the actual treatment started as well as the
level of consumption (measured in standard drink units), in
anormal day, at that date. Next, standard sociodemographic
questions were asked to the participants. Finally, the patients
as well as the relatives were asked to complete the 36-item
Short-Form Health Survey (SF-36), a generic health-related
quality of life questionnaire (information needed for
another study underway).

Statistical analysis

The intangible cost of alcohol dependence was estimated
based on the mean and median values provided by
participants after the follow-up question for both success
scenarios. Next, a linear regression was estimated to identify
the variables correlated with the WTP. The independent
variable was the WTP provided by the participants after
the follow-up question and the explanatory variables were
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the variables that, a priori, might be related to the WIP. A
regression model with random effects was used to take into
account that the participants provided two responses, one
for the treatment with a 50% probability of success and the
other for the treatment with a 100% probability of success.

Validity analysis

There is a consensus that contingent valuation studies,
at a minimum, should show a positive correlation between
WTP and income level. Therefore, the sign of the regression
coefficient for this variable is used as the theoretical validity
test. The lack of prior literature regarding an alcohol-
dependent population’s WTP presents a considerable
challenge to our formulation of the hypotheses regarding
the remaining variables. In any case, it would seem
reasonable that, ceteris paribus, the worse the consequences
of dependence are, the greater the WTP for treatment
should be. Another expected result is for the WTP to be
sensitive to the quantity and/or quality of the good (Arrow
et al., 1993), known as sensitivity to scale. In our study, we
analyse whether or not the WTP for the treatment with 100%
success is significantly greater than that for the treatment
with 50% success. Failure to support this hypothesis would
raise serious doubt about the validity of the results (Diamond
& Haussman, 1994).

Compliance with the two preceding analyses of validity is
a necessary but not a sufficient condition to guarantee the
validity of the results. Criterion validity is the most important
validity test, because it analyses the extent to which the results
for a hypothetical scenario match those obtained in a real
transaction. Since a hypothetical treatment was proposed in
our study as a mechanism for obtaining the intangible costs of
alcohol dependence, the criterion validity cannot be tested.
The impossibility of testing criterion validity is common to
other WTP studies (in fact, the lack of a real market is one of
the reasons that justifies performing WTP study). However,
this test is relevant because the differences between the WTP
in a real and a hypothetical situation can be quite large. The
study of Blumenschein et al. (2001) on WTP for an asthma
treatment found that the overestimation obtained from the
hypothetical scenario (compared to a real purchase scenario)
was corrected by asking the interviewees if they were absolutely
certain they would make the payment they had mentioned.
For this reason, to minimize the potential difference between
the real and hypothetical WTP, we asked a follow-up question
assessing the certainty with which the interviewees would pay
the amounts they initially provided.

Results

Description of the samples

Table 1 summarizes the characteristics of the 145 patients
and 61 relatives selected. Males dominate the patient
sample and about half live with a wife or partner. The

mean personal income is €766 and 20 subjects gave their
income as €0 (in seven cases, the family income was also
€0). We compared information from the patient sample for
sex, mean age and education, with information provided
by the institution for all patients under its care and found
no significant differences. More than half of the sample
of relatives consists of women, spouses of the dependent
person. Table 1 also reports the mood (downhearted and
depressed) of the dependent person during the last four
weeks (obtained from the SF-36) and the percentage that
had family support (patients were considered to have family
support if we contacted a family member for inclusion in
the study).

With regard to the perception of the interviewees
regarding the consequences of alcohol dependence, it
seems that patients as well as relatives agreed that family
problems, followed by health problems, are the most
frequent. However, except for legal problems, relatives
perceived significantly greater problems than expressed
by patients (this conclusion holds when we compare the
sample of relatives to the subsample of 61 patients whose
relative was interviewed).

All data are available by request to the corresponding
author.

WTP results

Table 2 gives the mean and median WTP and Figure 1
provides the WTP distribution. The mean monthly WTP for a
treatment with 50% efficacy was €135 after the first question
and €129 after the follow-up question. In 23 cases, the answer
was €0. The monthly WTP for the treatment with 100%
effectiveness was €168, rejecting the existence of insensitivity
to scale. Since only one individual changed the response after
the follow-up question, the final WTP was practically the same
as before. In 22 cases, the answer was €0.

Among patients who were unwilling to pay anything,
there is no evidence that their answers can be considered
“protest” responses. To start with, 55% of interviewees with
zero WTP for the treatment with 100% success had no
personal income and 29% had no family income either (they
got by with help from other persons or non-governmental
institutions). These percentages are slightly reduced (to
52% and 27%, respectively) when the treatment had a 50%
success rate. In addition, if we examine only the participants
who did have personal incomes, the mean income is 23%
greater among those who had a positive WIP, compared
to those who provided a zero WTP response. Finally, the
participants who provided a zero WTP mentioned their low
level of income as the reason for this response. Therefore, we
believe that there is not a clear justification for considering
these responses as “protest” responses and they have been
included in the analysis.

The WTP for the sample of relatives was significantly
greater, with a mean monthly WIP of €307 when the

ADICCIONES, 2018 - VOL. 30 NO. 2

114



Jacinto Mosquera Nogueira, Eva Rodriguez-Miguez

Table 1. Description of samples of patients and relatives

Patients Relatives
(n=145) (n=61)
Sex (% males) 69.66 18.03
18 to 29 years old 5.59 6.56
Age distribution (%) 30 to 44 years old 30.34 31.15
45 to 59 years old 48.28 39.34
60 years old and older 15.86 22.95
Mean personal income (€/month) 765.93 854.16
Mean family income (€/month) 1301.03 1826.57
Elementary or less 66.9 68.85
Level of education (%) Secondary 25.52 16.39
Higher 7.59 14.75
Living with a partner (%) 45.52 85.24
Downhearted and depressed (%) None/a little ofthetimfe 37.93 50.82
Some/most/all of the time 62.07 49.18
Hardly any 17.93 8.2
Family consequences (%) Moderate/some problems 36.55 31.15
Severe/many problems 45.52 60.66
Hardly any 31.03 19.67
Health consequences (%) Moderate/some problems 40.69 44.26
Severe/many problems 28.28 36.07
Hardly any 69.66 78.69
Legal consequences (%) Moderate/some problems 15.86 8.2
Severe/many problems 14.48 13.11
Hardly any 69.66 52.46
Occupational consequences (%) Moderate/some problems 17.24 22.95
Severe/many problems 13.10 24.59
<4 units/day (men)/ <3 (women) 12.41
Alcohol intake before treatment (%) »4 and <8 (men) />3 and <6 (women) 18.62
»8 units/day (men)/ »6 (women) 68.97
<4 12.41
4-6 7.59
Duration of treatment (months) 7-12 15.17
12-24 35.86
> 24 28.97
Has family support (%) 42.76
Spouse 67.7
Son/daughter 4.6
Relationship with dependent (%) Sibling 10.8
Parents 12.3
Others 4.6
Table 2. Mean and median monthly willingness to pay (WTP) values for patients and relatives
Patients (n = 145) Relatives (n = 61)

Percentiles Percentiles

Mean (stand. error) Median (min, max) 25 and 75 Mean (stand. error) Median (min, max) 25 and 75
Initial WTP 50% success 135.41 (14.06) 100 (0-1000) 30-200 322.95 (48.70) 200 (0-2000) 80-400
Final WTP 50% success 128.95 (14.01) 90 (0-1000) 30-150 306.72 (48.87) 200 (0-2000) 55-300
Initial WTP 100% success 167.59 (18.05) 100 (0-1000) 30-200 420.25 (65.21) 300 (0-2000) 100-475
Final WTP 100% success 167.53 (18.05) 100 (0-1000) 30-200 420.25 (65.21) 300 (0-2000) 100-475

treatment efficacy was 50% and a mean monthly WIP  but shows the same pattern, with higher values for the 100%
of €420 when the efficacy was 100%. Only four relatives  success treatment than for the 50% success treatment and
provided a zero WIP. The median is lower than the mean  higher valuations from relatives than patients.
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Figure 1: Distribution of willingness to pay (WTP)

Determinants of the WTP

Table 3 shows the results from the regression analysis
performed to identify possible determinants of patients’
WTP. WTP is positively correlated with treatment efficacy
(sensitivity to scale). Accordingly, interviewees were willing
to pay an additional €39 for treatment that guaranteed
success, compared to one with only a 50% success rate.
Personal income is also positively correlated with WTP,
supporting the theoretical validity of the results. The WTP
is also positively related to having family support (was able
to contact a relative involved in treatment) and negatively
related to feeling downhearted and depressed during the
last four weeks.

[Insert Table 3]

With regard to the effects of alcoholism on health, it was
found that persons for whom alcohol dependencyhad caused
moderate health problems were willing to pay €108 more
than those who hardly any had health problems. However,
when alcohol dependence had caused serious health
problems, WTP, although positive, was not significant. In
any case, the result that might a priori seem most surprising
is the negative correlation between the presence of serious
family problems and WTP. This result combined with the fact
that WTP is negatively related to feeling downhearted and
depressed may be related to the influence of the subject’s
self-efficacy on his or her expectations. In other words, to
pay more for a treatment, there must be some degree of
optimism about the possibility of success, which could be less
plausible in highly deteriorated family situations. However,
these results hold even for the 100% probability of success,
which may indicate limited motivation to improve one’s life
among patients in highly deteriorated situations.

The variable “alcohol intake” (see table 1) has been
excluded from regression analysis because it refers to the

date in which the actual treatment started, which is not
representative of the current situation. In any case, we
estimated the regression with this variable and it was not
significant, obtaining similar results in the rest of variables.
We also estimated the model excluding the patients who
had no personal income. Similar results were obtained with
regard to the sign and the significance of parameters, except
that severe family consequences was not significant (p=0.127).
The results of the regression performed on data from
relatives (not shown) indicate that none of the variables
examined significantly influences WTP, except for the
probability of success and income (both significant at the
5% level). In any case, we must be very cautious with these
results, given the small size of the sample of relatives.

Discussion

The objective of this study is to obtain a monetary
valuation of the intangible costs of alcohol dependence by
means of a contingent valuation study conducted with the
patients and their families. Although, to our knowledge,
no prior study of these characteristics has been conducted,
the study with the greatest similarity to ours is that of
Jeanrenaud et al (2007), conducted with a sample of the
general Swiss population. The authors found that the mean
WTP for a curative treatment for alcohol dependence of a
hypothetical cohabiting relative accounts for about 7% of
the average monthly household income, a percentage that
is significantly lower than that obtained in our sample of
relatives (23% of the income). This difference may reflect
the discrepancy between assuming one has and actually
having an alcoholic relative. Our sample of patients also
provides, in relative terms, greater WIP (13% of the family
income) than that of the Swiss population.

The lower WTP for the dependents than for their relatives
could have different explanations. First, the income of the
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Table 3. Determinants of monthly willingness to pay (WTP)

Coefficient p-value 95% Conf. Interval

Treatment efficacy (ref. 50%) 38.59 .001 22.67 — 54.50
Sex (ref. male) 1.90 .955 -63.86 — 67.65
Age -1.23 430 -4.29 — 1.83
Education (ref. elementary school or less)

Secondary school -2.55 944 -73.26 — 68.16

University 5.43 927 -110.97 — 121.82
Monthly personal income 0.10 .001 0.04 —0.15
Health consequences (ref. hardly any)

Moderate/some 108.29 .002 40.71 — 175.87

Severe/many 23.98 .562 -57.08 — 105.03
Family consequences (ref. hardly any)

Moderate/some -64.27 .138 -149.23 — 20.69

Severe/many -70.97 .099 -155.42 — 13.47
Legal consequences (ref. hardly any)

Moderate/some -8.42 .855 -98.78 — 81.94

Severe/many 25.05 591 -66.32 — 116.42
Occupational consequences (ref. hardly any)

Moderate/some -24.80 .580 -112.77 — 63.14

Severe/many -7.02 .888 -104.96 — 90.92
Downhearted and depressed (ref. none/a little) -74.56 .015 -134.63 — -14.50
Duration of treatment -0.46 769 -3.54 —2.62
Has family support (ref. no support) 54.34 .077 -5.90 — 114.58
Constant 151.06 173 -66.08 — 368.20

Note. R-sq= 0.265. Number of participants, 145; number of observations, 290

patients was lower than that of relatives and so it is to be
expected that the WTP would be lower. However, we find
those differences to be very large. One should consider
that, while the personal income of relatives is 11% greater
than that of patients, the WTP is more than double for
both scenarios. Second, differences in the perception of
problems generated by dependence (relatives perceive
these problems to be significantly more severe than the
dependent persons themselves do) could reflect another
important part of these differences. In other words, these
differences could be partly motivated by differences in the
perceived gain in well-being. Finally, there is evidence that
individuals may be willing to pay more to avoid a risk or treat
the disease of a relative than to protect their own health
(Amin & Khondoker, 2004; Viskusi, Magat & Huber, 1987).

It is arguable whether the WTP obtained is capturing
solely intangible costs, as was our objective, or, instead, is also
capturing tangible costs (direct or indirect). Since Spain has
a public health care system that requires minimal copayment
for services, it is assumed that the direct cost incurred by
the dependence treatment was not incorporated by the
interviewees (or, if so, only marginally). However, the WTP
could well be capturing part of the indirect costs resulting
from loss of productivity (loss of employment, lower income
from absenteeism, premature disability pension, etc.).

Although we do not know if participants took these effects
into account at the time they provided their WIP, we have
information suggesting that any influence they may have
had was small. Namely, only 13% of the patients considered
that drinking has had severe consequences in their work
(although this value increased to 26% if we consider the
opinions of relatives).

The lack of an increasing positive correlation between
the severity of the consequences of alcohol dependence
and the WTP should be emphasized. The results suggest
that patients with serious problems provide a significantly
lower WTP than those with moderate problems. These
results relate to phenomena highly relevant to treating
drug dependencies, namely, the perception of self-efficacy
(Burling, Reilly, Motzen & Ziff, 1989). Self-efficacy has to do
with the perception that the addict has of his or her chances
of success and, obviously, the higher those chances are, the
more they will pay. This is more likely to come into play for
patients with less severe problems (in the very initial phases,
with greater control of the situation, etc.) and encouraged
than for patients with more problems who may have failed
in previous attempts for a cure or for patients who have
adapted to their situation. The potential influence of these
aspects is apparent in the 50% scenario (patients may
perceive their personal probability to be greater or less than
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that provided). However, secondary regression analyses
indicate these results hold when only the answers referring
to 100% success scenario are considered. Consequently,
factors such as a lower perception of the seriousness of
the problem by patients who have more severe problems
(and probably a more severe addiction) may have a greater
impact on these results. Our study suggests that there is
greater willingness to be treated among alcoholic subjects
in the less evolved stages of alcohol dependence, with
family support, encouraged, and when a large number of
secondary problems are not associated.

Our results are subject to several limitations. First, our
sample of people with alcohol dependence is small and it is
not taken from the general population, which could cause
selection bias. If selection bias is present, we do not know in
what direction it would alter the composition of the sample.
There could be a bias towards subjects with more serious
alcohol dependence, as would be the case with those coming
into a centre specialized in the treatment of alcoholism.
However, the bias could also come from the exclusion of
patients with very severe pathology, linked in many cases
to situations of social exclusion, who do not come in for
treatment. In any case, our sample has some advantages with
respect to an extracted sample of the general population.
On the one hand, our recruitment method guarantees
that all the patients interviewed are alcohol dependent,
as diagnosed by a specialist. On the other hand, the type
of contact (within an alcoholism treatment unit) and the
interview format (direct interview rather than a mail or
telephone interview) provided a response rate and valid
questionnaire percentage that were very high compared to
those ordinarily encountered in this kind of study (Petrie
etal., 2008; Saarni et al., 2007), avoiding the bias that a low
response rate could cause.

Second, a considerable portion of patients has no
relatives committed to the treatment. This resulted in a
particularly small sample of relatives and could introduce
selection biases that are hard to evaluate. In addition, the
small size of the sample of relatives may have contributed to
the result that, among the variables measured, only income
and probability of treatment success influenced the WTP.
Another possible limitation is the question design. Since
one of the scenarios proposed a 100% cure rate, it is possible
that the WTP values obtained are strongly conditioned by
budget constraints. Obviously, any WTP study faces a budget
constraint. When participants have to state how much they
would pay for a good, this amount is limited by their income
and by what they want to consume with the remaining
assets. The problem arises when the benefit is so great that
the value the participants assign to the good exceeds their
income producing an underestimation of the benefit or
insensitivity of WTP values to changes in the quantity of the
good. To avoid this, the scope of the good being valued is
often decreased by introducing, for example, a probability

of obtaining the good lower than 100%. In our study, an
additional scenario was proposed in which the probability of
success was 50%. The result is that participants were willing
to pay 30% more to guarantee the success of treatment
(87% more in the case of relatives). Since the differences
are significant, we believe that, at least in the first question
(50% success), the participants’ WIP was not exhausted,
because in the second question the amount was increased.
The constraint imposed by the 100% cure is hard to assess.
In any case, our results agree with the literature. The
study of Neuman and Johannesson (1994), for example,
analysing WTP for an in vitro fertilization treatment, found
that participants were willing to pay between 37% and 47%
more (depending on the perspective taken) for a program
that ensured 100% success than for one that only had a 50%
probability of success.

Finally, the WTP obtained could be influenced by
the open-ended question format utilized. This format is
especially suitable when the sample size is small (Carson
& Hanemann, 2005), as in our study. However, there is
empirical evidence that the types of elicitation techniques
can influence the values estimated. Relevant literature
indicates that values obtained with an open-ended or
payment card format are often lower than the results from
dichotomous choices (Gyrd-Hansen, Jensen & Kjaer, 2014).
In addition, in the area of health services, it has been found
that the open format, when compared to the payment card
format, produces either lower valuations (Whynes etal. 2003;
Donaldson, Thomas & Torgerson, 1997) or no significant
differences (Gyrd-Hansen etal., 2014). These results suggest
that our study should be providing conservative valuations
of the intangible costs of alcohol dependence.

The results obtained can be used —with all necessary
precautions given the previously mentioned limitations— in
the area of economic valuation, specifically in cost-benefit
analysis studies. Our study provides a range of values that
could be utilized to approximate the benefits derived from
programs focused on the prevention, treatment, or cure
of the alcohol dependence. However, the selection of a
single value is not easy, since one must decide whether to
utilize mean or median values, the results from the 100% or
the 50% success scenario (in the last scenario, the benefit
from curing dependence is assumed to be twice the value
provided), or, finally, answers from relatives or patients.
Depending on this decision, the annual value for curing
one case of alcohol dependence could range from €1200 —
the median provided by patients for a 100% cure rate— up
to €7361, twice the mean WTP provided by relatives for a
50% cure rate. We suggest that the annual benefit of curing
(or preventing) a case of alcoholic dependence should
initially be approximated by using the mean values from
the 50% cure scenario (€3095 from the perspective of the
patients and €7361 from the perspective of the relatives),
with a subsequent sensitivity analysis using the remaining
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values. The reason for this choice is that cost-benefit
analysis usually utilizes mean values and that we assume that
the values estimated for the 100% cure scenario could be
strongly restricted by the participants’ budget constraints.
In any case, these values should be taken with caution.
This study shows a methodology to evaluate the intangible
costs and provides a first approach to these values, but our
findings need to be validated by future studies with larger
samples and in other settings.

This study suggests that the contingentvaluation approach
can be a suitable method for measuring the intangible costs
resulting from alcohol dependence, from the perspective of
patients and relatives. The results show that the valuations
obtained are very different, depending on the perspective
taken. Although a vast literature in the area of economic
valuation shows disparities between the patients’ and the
general population’s perspectives, these results add new
empirical evidence regarding disparities between patients
and relatives. In our opinion, future investigations on the
measurement of intangible effects of alcohol dependence
in particular and of drugs in general should study these
differences in greater depth. Since dependent patients may
distort the true magnitude of the problem, the perspective
of relatives could be especially relevant in that context.
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Abstract

Resumen

An association has been found between the C allele of the rs1414334
polymorphism in the HTR2C gene and the metabolic syndrome in
psychiatric patients. However, no study has yet evaluated whether this
allele is associated with smoking. To assess this issue, therefore, we
performed a cross-sectional study with a sample of 166 adult patients
treated with atypical antipsychotics in 2012-2013 in a region of Spain.
The primary variable was the presence of the C allele of the rs1414334
polymorphism in the HTR2C gene. Secondary variables were the
number of pack-years (number of cigarettes per day x number of
smoking years + 20), age, gender, schizophrenia, years since diagnosis,
metabolic syndrome criteria and SCORE. A stepwise binary logistic
regression model was constructed to determine associations between
primary and secondary variables and their area under the ROC curve
(AUC) was calculated. Of the total sample, 33 patients (19.9%) had the
C allele of the polymorphism analyzed. Mean cigarette consumption
was 11.6 pack-years. The multivariate analysis showed the following
factors as associated with the polymorphism: higher cigarette
consumption, being a woman, and not having abdominal obesity. The
AUC was 0.706. An association was found between increased cigarette
consumption over the years and the presence of the C allele of the
rs1414334 polymorphism in the HTR2C gene.

Keywords: Smoking; Pharmacogenetics; Alleles; Psychiatry.

En pacientes psiquidtricos, otros autores han encontrado una
asociacion entre el alelo C del polimorfismo rs1414334 del gen
HTR2C y el sindrome metabdlico. Ninguno de ellos ha valorado si
este alelo se asocia con el consumo de tabaco, por lo que se decidi6
realizar un estudio en una regién espanola valorando esta cuestion.
Estudio observacional transversal de una muestra de 166 pacientes
adultos tratados con antipsicéticos atipicos en 2012-2013. Variable
principal: presencia del alelo C del polimorfismo rs1414334 del gen
HTR2C. Variables secundarias: nimero de paquetes-ano (nimero
de cigarrillos al dia x nimero de anos fumando + 20), edad, sexo,
esquizofrenia, anos con el diagndstico, criterios de sindrome
metabolico y SCORE. Se construy6é un modelo de regresion logistica
binaria por pasos para determinar asociaciones entre la variable
principal y las variables secundarias del estudio y se calcul6 su area
bajo la curva ROC (ABC). Del total de la muestra, 33 pacientes
presentaron el alelo C del polimorfismo analizado (19,9%). El
consumo de tabaco medio fue de 11,6 paquetes-ano. El modelo
multivariante arrojo los siguientes factores asociados al polimorfismo:
mayor consumo tabaquico, ser mujer y no tener obesidad abdominal.
El ABC fue de 0,706. Se ha encontrado asociacién entre un mayor
consumo de tabaco a lo largo de los anos y la presencia del alelo C del
polimorfismo rs1414334 del gen HTR2C. Se requiere otros estudios
que corroboren nuestros resultados.

Palabras clave: Tabaquismo; Farmacogenética; Alelos; Psiquiatria.
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Relationship between the rs1414334 C/G polymorphism in the HTR2C gene and smoking in patients treated with atypical antipsychotics

he HTR2C receptor has various functions, inclu-

ding appetite regulation and glucose homeos-

tasis. It is also associated with the use of psy-

choactive substances, as well as being linked to
diseases such as cyclothymic disorder, suicide or prematu-
re ejaculation (The Weizmann Institute of Science Crown
Human Genome Centre, 2014).

The existing literature on the HTR2C rs1414334 poly-
morphism focuses on the relationship between the pre-
sence of the C allele of this polymorphism in psychiatric
patients receiving antipsychotics and the possible link with
the development of the metabolic syndrome, assessing each
of the components of this syndrome individually as well as
altogether. The results of these studies generally show an
association between the C allele of this polymorphism and
the metabolic syndrome (Gregoor et al., 2010; Hoekstra
et al., 2010; Houston et al., 2012; Klemettila et al., 2010;
Ma et al., 2014; Mulder et al., 2007a; Mulder et al., 2007b;
Mulder et al., 2009; Rico-Gomis et al., 2016; Risselada et
al., 2012). In other words, these patients have an increased
cardiovascular risk. Moreover, we must bear in mind that
there is another major risk factor in the development of
cardiovascular disease that is not contemplated in the crite-
ria for the metabolic syndrome, which is smoking (Conroy
et al., 2003; Wilson et al., 1998). None of the previous stu-
dies have evaluated whether patients with this allele have
an association with smoking (Gregoor et al., 2010; Hoeks-
tra et al., 2010; Houston et al., 2012; Klemettila et al., 2010;
Ma et al., 2014; Mulder et al., 2007a; Mulder et al., 2007b;
Mulder et al., 2009; Rico-Gomis et al., 2016; Risselada et al.,
2012). This is an important issue because animal models
have shown that the HTR2C receptor modulates nicotine
addiction in mice and that stimulation of the HTR2C re-
ceptors reduces dopamine function at the mesolimbic le-
vel (Guy and Fletcher, 2014), decreasing the stimulating
effects of nicotine (Fletcher, Lé & Higgins, 2008). Given
the lack of studies (Gregoor et al., 2010; Hoekstra et al.,
2010; Houston et al., 2012; Klemettila et al., 2010; Ma et
al., 2014; Mulder et al., 2007a; Mulder et al., 2007b; Mulder
et al., 2009; Rico-Gomis et al., 2016; Risselada et al., 2012),
the possible association between smoking and this recep-
tor, and that tobacco dependence has been found with
other genes (Barrot, Sanchez, Abellana, Ortega & Gené,
2013; Fletcher et al., 2008; Guy and Fletcher, 2014; Saccone
etal., 2007; Verde et al., 2011; Walton, Johnstone, Munafo,
Neville & Griffiths, 2001), we decided to conduct a study
to evaluate the possible association between smoking and
the C allele of the HTR2Crs1414334 polymorphism in psy-
chiatric patients with atypical antipsychotics. The results
will help to provide scientific evidence on consumption of
toxic substances in these patients and to improve the cli-
nical guidelines for dual pathology and thus improve the
success of cessation treatments in this population (San et
al., 2016).

Methods

Ethical considerations

Before participating in the study all patients were pro-
perly informed and signed an informed consent prior to
their inclusion in the study. The study was approved by the
Ethics and Research Committee of the General University
Hospital of Elche on November 20, 2012. All the procedu-
res followed were in accordance with the Helsinki Declara-
tion, as revised in 2004.

Study population

The study population comprised psychiatric patients
treated with atypical antipsychotics in the Department of
Health 20 (General University Hospital of Elche). This de-
partment is located in the Valencian Community, which is
a Mediterranean region of approximately 5 million inhabi-
tants, located in southeast Spain. In this department, heal-
th coverage for psychiatric patients is universal and free.

Study design and participants

This was a cross-sectional study of a sample of all adult
patients attending the mental health services of Health
Department 20 between December 2012 and June 2013
who agreed to participate in the study voluntarily. Inclu-
sion criteria required that patients had to be diagnosed
by their psychiatrist with at least one of these conditions:
1) schizophrenia; 2) schizophreniform disorder; 3) schi-
zoaffective disorder; 4) other psychotic disorders; 5) bipo-
lar disorder with treatment that included continuous an-
tipsychotic medication (American Psychiatric Association,
2000). Additionally, all patients had to be on treatment
with atypical antipsychotics (clozapine, olanzapine, rispe-
ridone, quetiapine, aripiprazole, ziprasidone, amisulpride,
asenapine and paliperidone), for at least three months.
Patients taking this type of drug were chosen because the
HTR2C receptor is involved in its mechanism of action and
this gene is in turn associated with the use of psychoactive
substances (The Weizmann Institute of Science Crown Hu-
man Genome Centre, 2014).

Variables and measurements

The primary study variable was the presence of the C
allele of the rs1414334 polymorphism in the HTR2C gene.
A venous blood sample was obtained from each selected
patient (EDTA tube). Genomic DNA was isolated and pu-
rified from buffy coat samples using the semi-automated
QIAcube system (Qiagen, Hilden, Germany) according to
the manufacturer’s instructions. Extracted DNA was used
for genotyping. Analyses of the polymorphism (rs1414334
C/G) were performed using a Tagman allelic discrimina-
tion assay (C_7455701_10, Applied Biosystems, Madrid,
Spain) on a real-time PCR apparatus (Applied Biosystems
7300) (http://www.ncbi.nlm.nih.gov/projects/SNP/snp_
ref.cgi?rs=1414334).
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The secondary variables were: age (years), gender, schi-
zophrenia (yes/no), years since diagnosis of the disorder,
number of pack-years (number of cigarettes per day x
number of years of smoking + 20), metabolic syndrome cri-
teria (abdominal obesity, hypertriglyceridemia, hyperten-
sion, abnormal HDL-c and insulin resistance) and SCORE
(%) (Conroy et al., 2003; Grundy et al., 2004). The main
diagnosis and its duration, age and gender were obtained
from the patients’ medical records. The number of cigare-
ttes and the time each subject had smoked was obtained by
personal interview. The metabolic syndrome criteria were
obtained through measurements of blood pressure (sys-
tolic and diastolic), blood tests (total cholesterol, HDIL~c,
triglycerides and fasting glucose) and abdominal circumfe-
rence. These measurements were performed according to
the applicable clinical guidelines (American Diabetes As-
sociation, 2012; National Institutes of Health, 1998; Man-
cia et al., 2007; National Cholesterol Education Program
Expert Panel on Detection, Evaluation, and Treatment
of High Blood Cholesterol in Adults, 2002). Finally, the
SCORE was calculated using systolic blood pressure, age,
gender, atherogenic index (total cholesterol + HDL-c) and
smoking as a binary variable (smoking or no smoking).

Sample size

Given that an a priori calculation of sample size was
not performed, we calculated the statistical power of the
sample during the study period: 166 patients, of whom 33
had the C allele of the polymorphism. To estimate an area
under the ROC curve (AUC) different from 0.5, assuming
an AUC of 0.70 and a confidence level of 95%, a power of
94.43% was obtained (Hanley & McNeil, 1982).

Statistical methods

Qualitative variables were described by absolute and re-
lative frequencies, and quantitative variables using means
and standard deviations. Raw odds ratios (ORs) were cal-
culated to determine possible associations between the
secondary variables and our primary variable. To obtain
the adjusted ORs, a stepwise binary logistic regression mo-
del was constructed, considering that we could only enter
a maximum of 3 variables (one for every 10 events). The
steps were to obtain all possible combinations of the ex-
planatory variables (231) and to calculate the AUC of the
resulting model with that combination, keeping the combi-
nation with the highest AUC (the model with the greatest
discriminatory power) (Azrak et al., 2015; Gutiérrez-Go6-
mez et al., 2015; Lopez-Bru, Palazén-Bru, Folgado-de la
Rosa & Gil-Guillén, 2015; Ramirez-Prado et al., 2015). The
type I error was set at 5% and for each relevant parameter
its associated confidence interval (CI) was calculated. The
statistical packages used were R 2.13.2. and IBM SPSS Sta-
tistics 19.

Results

Of a total of 166 patients treated with atypical antipsy-
chotics, 33 had the C allele of the polymorphism analyzed
(19.9%, 95% CI: 13.8-26.0%). Table 1 shows the descripti-
ve and analytical characteristics of our patient sample. We
highlight a mean age of 43.1 years, 55.4% with schizophre-
nia and mean number of years with the primary diagno-
sis of 14.9. Tobacco consumption was 11.6 pack-years on
average. Finally, the metabolic syndrome criteria were hi-
ghly prevalent (abdominal obesity, 66.3%; hypertriglyce-

Table 1. Descriptive and analytical characteristics of the patients diagnosed with psychiatric disorders in a Spanish region: analysis of the

rs1414334 C polymorphism in the HTR2C gene.

Variable Total n=166 Raw OR p-value Adj. OR p-value
n(%)/xs (95% CI) (95% CI)
Age (years) 43.1+11.5 1.02(0.98-1.05) 0.318 N/M N/M
Gender, female 67(40.4) 2.40(1.11-5.22) 0.027 4.31(1.67-11.17) 0.003
Schizophrenia 92(55.4) 0.52(0.24-1.12) 0.094 N/M N/M
Years with the disorder 14.99.6 0.99(0.95-1.03) 0.486 N/M N/M
Number of pack-years 11.6x17.5 1.02(1.00-1.04) 0.057 1.03(1.01-1.05) 0.008
Abdominal obesity? 110(66.3) 0.70(0.31-1.58) 0.399 0.39(0.15-1.01) 0.053
Hypertriglyceridemia? 64(38.6) 0.53(0.23-1.23) 0.130 N/M N/M
Hypertension? 58(34.9) 0.76(0.33-1.73) 0.511 N/M N/M
Abnormal HDL-c? 55(33.1) 0.85(0.37-1.94) 0.698 N/M N/M
Insulin resistance? 31(18.7) 0.54(0.18-1.67) 0.261 N/M N/M
SCORE (%) 0.80+1.51 1.20(0.96-1.50) 0.107 N/M N/M

Nota. n(%), absolute frequency (relative frequency); xts, mean = standard deviation; Adj. OR, adjusted odds ratio; Raw OR, raw odds ratio; Cl, confidence interval;
N/M, not in the model. Goodness-of-fit of the multivariate model: X2=14.80, p=0.002; area under the ROC curve=0.706 (95% Cl: 0.603-0.810, p<0.001). * Criteria for

Clinical Diagnosis of the Metabolic Syndrome (ATP I1).
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ridemia, 38.6%; hypertension, 34.9%; abnormal HDL-c,
33.1%; insulin resistance, 18.7%).

Univariate analysis of the associated factors (Table 1)
showed a statistically significant association (p<0.05) be-
tween the C allele of the polymorphism and being a wo-
man and greater tobacco consumption, while not having
schizophrenia remained close to statistical significance
(0.05< p<0.10). After adjusting with the best combination
of factors (AUC=0.706), we found that higher tobacco con-
sumption, being a woman and not having abdominal obesi-
ty were associated with the allele analyzed. The model that
included these factors was highly significant (p=0.002).

Figure 1 shows the predicted probabilities of the presen-
ce of the C allele of our polymorphism. These probabilities
increased as the patient’s tobacco consumption increased.
Moreover, being a woman and not having abdominal obesi-
ty indicated a greater likelihood of having this allele.

Discussion

Summary

In an innovative way, this study identified the association
between tobacco consumption measured in pack-years and
the presence of the C allele of the rs1414334 polymorphism
in the HTR2C gene. This association was direct; that is, the
higher the patient’s tobacco consumption, the higher the
probability of having this allele. Moreover, it was found that
being a woman and not having abdominal obesity were as-
sociated with having this allele.

Strengths and limitations of the study

The main strength of this work is the research question
addressed. We found no studies determining the associa-
tion between smoking and the C allele of the polymor-
phism studied, such that our results are novel. Further-
more, all possible combinations of variables were tested to
obtain the best multivariate model and the power of the
sample was near 95%, when most studies use powers of
80% and 90%.

To minimize selection bias, patient data were collected
over a specific period of time. Regarding information bias,
the data were carefully and exhaustively collected by the
research team. Finally, confounding bias was minimized
using the best combination of a total of 231.

Our finding is probably related to the X-bound charac-
ter of HTR2C (i.e., men are hemizygotes) and loss of statis-
tical power. In addition, some second-generation antipsy-
chotics, including asenapine, clozapine, olanzapine and
sertindole, are relatively potent 5-HT receptor antagonists
and others, including amisulpride, asenapine, clozapine,
amisulpride, lurasidone and risperidone, have high affini-
ty for 5-HT receptors. The effects of these second-genera-
tion antipsychotics may distort a possible relationship with
genetic variations in receptor activity. Therefore, the rela-

Figure 1. Predicted probabilities of the presence of the C
allele of the HTR2C rs1414334 polymorphism according to
specific variables in the multivariate model.
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tionship between the 5-HT2C polymorphism and smoking
is possibly due to camouflage by receptor binding caused
by the current drug treatment. On the other hand, smo-
king was measured by interview, instead of expired CO.

Comparison with the existing literature

When assessing the association between tobacco con-
sumption and the allele examined, we found no studies
with which to compare our results because previous studies
did not consider smoking among their variables (Gregoor
etal., 2010; Hoekstra et al., 2010; Houston et al., 2012; Kle-
mettila et al., 2010; Ma et al., 2014; Mulder et al., 2007a;
Mulder et al., 2007b; Mulder et al., 2009; Rico-Gomis et
al., 2016; Risselada et al., 2012). We believe that this asso-
ciation may be related to the role of the HTR2C receptor
in modulating nicotine in the brain, since similar behavior
has been seen in animal models using mice (Fletcher et
al., 2008; Guy & Fletcher, 2014). However, this should be
corroborated through genetic and experimental studies.

With respect to the other associations found, gender is
consistent, since this gene is located on chromosome X.
Finally, the association between abdominal obesity and
this allele (not significant in our study) is not clear in the
previous two studies published on the subject, since one
of them found a direct association and the other found
no association between these two variables (OR close to 1)
(Mulder et al., 2007a; Risselada et al., 2012).

The C allele was present in approximately one in every
five patients treated with atypical antipsychotics, which is

ADICCIONES, 2018 - VOL. 30 NO. 2

126



José Maria Rico-Gomis, Antonio Palazén-Bru, Irene Triano-Garcia, Luis Fabian Mahecha-Garcia, Ana Garcia-Monsalve,
Andrés Navarro-Ruiz, Berta Villagordo-Pefalver, Alicia Martinez-Hortelano, Vicente Francisco Gil-Guillén

similar to the results found by others (Hoekstra et al., 2010;
Mulder et al., 2007a; Mulder et al., 2007b; Mulder et al.,
2009; Risselada et al., 2012).

Implications to research and practice

Given that tobacco consumption was associated with
the C allele of the HTR2Crs1414334 polymorphism, if the-
se results are confirmed by other studies, we will be able
to determine which patients are most likely to have high
tobacco consumption and carry out early intervention to
attempt to partially decrease or completely eliminate the
patient’s smoking habit. In turn, this would reduce their
cardiovascular risk (Prescott, Hippe, Schnohr, Hein, y Vest-
bo, 1998), which is higher than in the general population
(McEvoy et al., 2005; Newcomer & Hennekens, 2007; Saha,
Chant & McGrath, 2007). According to the results obtai-
ned, a study could be carried out analyzing the C allele
in a sample with a high number of subjects, comparing
the smoking population with the nonsmoking population,
including men and women, and stratifying by psychiatric
history and by metabolic syndrome. Additionally, variables
related to smoking, such as cessation attempts, success/ fai-
lure in discontinuation and drugs used for smoking cessa-
tion could be included.

Conclusions

This study found a direct association between increased
consumption of tobacco over the years and the presence of
the C allele of the rs1414334 polymorphism in the HTR2C
gene. Since we have found no reports evaluating this as-
sociation, studies to corroborate our results are needed.
If this association is verified, we will know which patients
treated with atypical antipsychotics are more likely to have
a high tobacco consumption.
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Abstract

Resumen

La deteccion precoz del consumo abusivo de alcohol y otras drogas en
adolescentes resulta decisivano sélo paraunaderivacion e intervencion
rapida en los casos de riesgo, sino también como un indicador a
utilizar en la evaluacién de los programas de prevencion y en las
politicas publicas de reduccién del consumo. Uno de los instrumentos
de screening mas utilizados a nivel internacional es el Problem Oriented
Screening Instrument for Teenagers (POSIT) (Rahdert, 1991), cuya
subescala de Uso y Abuso de Sustancias (POSIT,

herramienta breve de enorme potencial aplicado. Sin embargo, en

uss) CoOnstituye una
Espana no existe todavia ningun estudio de validacion empirica que
permita garantizar su adecuado funcionamiento psicométrico. El
objetivo del presente trabajo consiste precisamente en analizar las
propiedades psicométricas del POSIT,  en adolescentes espanoles.
Para ello fueron entrevistados de forma personal 569 estudiantes de
entre 12y 18 anos (M= 14,71; DT=1,79), seleccionados a partir de un
muestreo bietdpico. Los resultados obtenidos, utilizando la Adolescent
Diagnostic Interview (Winters & Henly, 1993) como criterio, permiten
informar que la versién espanola del POSIT,, ; posee un excelente
comportamiento psicométrico, tanto a nivel de consistencia interna
(a=,82), como de sensibilidad (94,3%) y especificidad (83,9%),
con un area bajo la curva ROC de ,953. Asimismo, la realizacion de
un Analisis Factorial Confirmatorio permite constatar el caracter
unidimensional de la escala. Como consecuencia se pone a disposicion
de investigadores y profesionales del ambito de las conductas adictivas

el POSIT ., que puede ser utilizado en adelante con las garantias

UAS?

psicométricas requeridas.

Palabras clave: Adolescentes; Alcohol; Cribado; Drogas; POSIT.

Early detection of alcohol and drug abuse among adolescents is decisive
not only for rapid referral and intervention in cases of risk, but also
as an indicator for use in the evaluation of prevention programs and
public policies to reduce consumption. One of the most widely-used
screening instruments in the world is the Problem Oriented Screening
Instrument for Teenagers (POSIT) (Rahdert, 1991), whose substance use
and abuse subscale (POSIT, ) is a brief tool of enormous applied
potential. However, there is still no empirical validation study that
would ensure its good psychometric performance in Spain. The aim of

this paper is to analyse the psychometric properties of POSIT . among

UAS
Spanish adolescents. For this purpose, 569 students aged between 12
and 18 years (M = 14.71; SD = 1.79) were personally interviewed. The
study sample was selected through two-stage sampling. The results
obtained, using the Adolescent Diagnostic Interview (Winters &
Henly, 1993) as the gold criterion, allow us to inform that the Spanish
version of the POSIT , has excellent psychometric behaviour, both at
the level of internal consistency (a =.82) as well as regards sensitivity
(94.3%) and specificity (83.9%), with an area under the ROC curve
of .953. Also, the realisation of a Confirmatory Factor Analysis allows
for verifying the one-dimensional character of the scale. As a result,
POSIT,; is made available to researchers and professionals in the
field of addictive behaviours for use with a minimum of psychometric
guarantees.
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he use of alcohol and other substances by

adolescents is one of Spain’s main healthcare

problems. Despite the fact that the results of

the most recent National Survey on Drug Use
among Secondary School Students [ESTUDES 2014-2015]
(National Drug Plan, 2016) reveal a decrease in the con-
sumption of different substances over the last few years,
the prevalence rates among students continue to be high.
About 76.8% of students between the ages of 14-18 drank
alcohol in the last year (68.2% in the last month); 31.4%
reported having smoked tobacco in the last year (25.9% in
the last month) and 25.4% reported having smoked canna-
bis (18.6% in the last month). Other substances explored,
such as cocaine, ecstasy, amphetamines or hallucinogens,
have much lower prevalence rates, under 3%.

Among all of the substances analysed by ESTUDES
2014-2015, alcohol continues to be the psychoactive subs-
tance most consumed by adolescents. Within this context,
issues that continue to be of concern for professionals and
researchers is binge drinking (Farke & Anderson, 2007;
Parada et al., 2011) of alcohol, together with the early age
of onset of alcohol use by adolescents. According to ESTU-
DES 2014-2015, 32.2% of adolescents participated in binge
drinking in the last month, and 22.2% also report having
got drunk. An abundance of literature reveals that this
widely extended pattern of use among adolescents today
entails serious consequences, not only for the organism
(Lopez-Caneda et al., 2014), but also a greater likelihood
of involvement in risky behaviours (Huang, Jacobs & De-
verensky, 2010; Matali et al., 2016; Miller, Naimi, Brewer
& Jones, 2007; Windle, 2003) and of developing a pattern
of polydrug use or, possibly, of alcohol dependence/di-
sorder in adulthood (Jones, Oeltmann, Wilson, Brener &
Hill, 2001; Petit, Maurage, Kornreich, Verbanck & Campa-
nella, 2014). One variable that influences the likelihood
of appearance of many of these consequences and of their
seriousness is the age of onset of alcohol consumption
(Motos, Cortés, Giménez & Cadaveira, 2015). Such is the
case that delaying the age of onset is contemplated as one
of the goals of the 2013-16 National Drug Plan (National
Drug Plan, 2009a) (general objective 4), as well as of diffe-
rent regional plans, like the 2011-2016 Addiction Disorders
Plan of Galicia (Xunta de Galicia [Regional Government
of Galicia], 2010) (objective 1.3).

Of no less concern is the abovementioned rate of can-
nabis use, positioning it as the illegal drug most-used by
adolescents. In addition to the levels of use revealed by ES-
TUDES 2014-15, we must mention that 2.5% (approxima-
tely 53,701 adolescents) were identified using the Cannabis
Abuse Screening Test (CAST) (Legleye, Piontek & Kraus,
2011) as problematic or users at risk of developing a possi-
ble dependency (National Drug Plan, 2016).

In this context, early detection of the use of alcohol and
other drugs among adolescents is decisive, not only to fa-

vour fast referrals and intervention in risk cases, but also as
an indicator for use when evaluating prevention programs
and public policies to reduce use. Therefore, it is neces-
sary to have available screening instruments that have been
sufficiently compared on an international level, properly
translated and adapted to our culture and, likewise, with
sufficient empirical-psychometric guarantees (Garcia, No-
valbos, Martinez & O’Ferrall, 2016; Tiburcio et al., 2016).
One of the most widely used instruments in this field
has been the Problem Oriented Screening Instrument for
Teenagers (POSIT). The POSIT, presented in a publica-
tion of the National Institute on Drug Abuse (Rahdert,
1991), is one of the instruments comprising the Adoles-
cent Assessment/Referral System (AARS), the design and
development of which had begun in 1987. It was created
for the purpose of achieving the timely detection of spe-
cific problems in adolescents who used/abused drugs.
It is comprised of 139 items with dichotomous (Yes/No)
answers, grouped into 10 subscales that evaluate different
functional areas of an adolescent’s life that may be affected
by drug use, one of which is the Substance Use and Abuse
Subscale (POSIT
with the objective of screening adolescents that could be

1ss) - This subscale is comprised of 17 items
at risk of developing a possible substance use disorder or
dependence.

Currently, several studies exist on the validation and uti-
lity of the POSIT, for the entire scale (Dembo et al., 1996;
Knight, Goodman, Pulerwitz & DuRant, 2001; McLaney, Del
Boca & Babor, 1994) as well as for some of its subscales (Kni-
ght, Sherritt, Harris, Gates & Chang, 2003; Latimer et al.,
2004; Latimer, Winters & Stinchfield, 1997; Rumpf, Wohlert,
Freyer-Adam, Grothues & Bischof, 2013). The use of the PO-
SIT as a screening tool with adolescents has been pointed
out by different authors and institutions, scientific journals,
guides and manuals, highlighting the instrument’s reliabi-
lity and validity (Center for Substance Abuse Treatment,
2012; Fuller & Cavanaugh, 1995; McPherson & Hersch,
2000; World Health Organization, 1997; Timken, 2007).

Specifically with regards to the Substance Use and Abu-
se subscale (POSIT
its psychometric properties (Knight et al., 2001, 2003; La-

uas)» Felatively few studies have reported
timer et al., 2004, 1997), and, to date, no empirical vali-
dation study has been performed in Spain (Bobes et al.,
2013). In general, research carried out in other countries
has, nevertheless, reported excellent psychometric proper-
ties for this scale, conferring it enormous potential on the
applied level, given its brevity and simple application.

In conclusion, despite having become one of the most-
used evaluation and screening tools worldwide, empirical
validation is inexistent for knowing, in reality, the psycho-
metric behaviour of the Substance Use and Abuse Subscale
(POSIT
main goal of this study. Specifically, two hypotheses will be
the object of the empirical study: first that the POSIT

with Spanish adolescents. This is, precisely, the

UAS )
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an adequate tool, in psychometric terms, for the early de-
tection of problems with the use of alcohol and/or other
substances by Spanish adolescents and, second, we will veri-
fy its one-dimensional character with regards to its internal
validity or factorial structure.

Method

Participants

To address these issues, we applied a selective metho-
dology comprised of a personal interview with students of
Compulsory Secondary School (ESO), High School and
Vocational Training in the autonomous region of Galicia
(Spain). Bi-level sampling was used to select the sample:
by conglomerates, for selecting the first-level units (school
centres) and by quotas, according to gender and level, for
selecting the second-level units (individuals).

Though initially 600 adolescents were interviewed, the
final sample was comprised of 569 students; 31 were with-
drawn due to incomplete interviews or incoherent answers.
To guarantee both the absence of bias and randomness in
the distribution of the missing cases, we verified that the
percentage of the missing cases was similar to the different
segments of the sample according to sex, age group, ow-
nership of the school and residential area, therefore calcu-
lating %2 statistics for comparative purposes.

Males comprised 57.1% and females 42.9% of the sam-
ple, aged 12-18 years (M = 14.71; SD = 1.79). Participants
were randomly selected from a total of 33 schools (22 pu-
blic and 11 private). Of these, 69.8% were enrolled in ESO
(34.8% in the first year and 35% in the second year), 20.4%
were high school students and 9.8% were undergoing ba-
sic professional training (Initial Professional Qualification
Programmes) or a mid-level Training Programme. Finally,
43.1% lived in urban setting and 56.9% in rural or semiru-
ral settings.

Instruments

Data was collected using a structured interview, suppor-
ted by a survey that included: the Substance Use and Abuse
Subscale of the Problem Oriented Screening Instrument
for Teenagers (POSIT ) (Rahdert, 1991), the Adoles-
cent Diagnostic Interview (ADI) (Winters & Henly, 1993)
and the CRAFFT Substance Abuse Screening Test (Knight
et al,, 1999). To prevent possible bias with regards to the
order in which these instruments were completed, the in-
terview was properly counterbalanced.

The Spanish language version of the POSIT  was used,

UAS
as provided by the European Monitoring Centre for Drugs
and Drug Addiction (EMCDDA) (1998), comprised of 17
dichotomous (Yes/No) answers and theoretical scores be-
tween 0-17. The Adolescent Diagnostic Interview (ADI)
(Winters & Henly, 1993) was used as the criteria for calcu-

lating the sensitivity and specificity of the POSIT ,,, com-

UAS?

prised of a diagnostic interview with 213 items adapted to
DSM-5 criteria (American Psychiatric Association [APA],
2013) for the identification of substance use disorders in
adolescents. Prior to its use in this study, the interview was
both translated and back-translated under the supervision
of its original authors. The different scales analysed obtai-
ned a high internal consistency (a = 0.84 for the alcohol
use disorder diagnosis; o = 0.87 for the cannabis use disor-
der diagnosis and o = 0.88 for the substance use disorder
diagnosis). Finally, as an additional indicator of criterion
validity we also included the CRAFFT, a scale comprised of
just 6 items and specifically designed for the screening of
hazardous use of alcohol and other substances by adoles-
cents. It was both translated and back-translated under the
supervision of its original authors and empirically validated
in the study by Araujo et al. (2015), with an internal consis-
tency (Cronbach’s a) of 0.74, quite similar to that obtained
in the original validation study by Knight, Sherritt, Shrier,
Harris & Chang (2002) (o= 0.72).

Procedure

Data was collected through a personal interview at the
schools themselves, in offices specifically prepared for this
purpose, by a team of psychologists experienced with the-
se types of research studies. Each interview lasted between
45-60 minutes. The participants were informed of the pur-
pose of the study, anonymity and confidentiality of their
responses. Consent and collaboration was granted by the
directors of the educational centres as well as by the respec-
tive students’ parent associations. Participation was com-
pletely voluntary and without remuneration. The Bioethics
Committee of the University of Santiago de Compostela
approved the study.

Data analysis

First, a descriptive analysis was performed by calcula-
ting percentages, and measures of central tendency and
dispersion were obtained. Means were compared by gen-
der (using Student’s t test) and age group (using a one-way
ANOVA and a Tukey’s post-hoc comparison). The suitable
KR-20 index for dichotomous variables (Kuder & Richard-
son, 1937) was calculated to evaluate internal consistency.
Confirmatory Factor Analysis (CFA) was performed, based
on the tetrachoric correlations matrix, to verify the scale’s
one-dimensional structure. Given the data metrics them-
selves and their abnormality, the Unweighted Least Squa-
res (ULS) method was used, which in addition to robust-
ness requires no further assumptions as to its distribution
(Joreskog & Sorbom, 1989). The model’s Goodness of Fit
was evaluated with the following indexes: GFI (Goodness
of Fit Index), the AGFI (Adjusted Goodness of Fit Index)
and the NFI (Normed Fit Index).

To analyse the scale’s psychometric properties, we cal-
culated sensitivity and specificity indexes as well as the
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area under the ROC (Receiver’s Operating Characteris-
tics) curve, as a complement, to define the optimal cut-off
point. Finally, to evaluate criterion validity, we analysed
the degree of concordance between the POSIT,,  and both
the ADI and the CRAFFT. The IBM SPSS Statistics 20 (IBM
Corp. Released, 2011) and AMOS 21 (Arbuckle, 2012) sof-
tware packages were used for data analysis.

Results

Descriptive statistics

First, Table 1 displays the direct responses of the 569
adolescents to each of the 17 items comprising the POSI-
TUA\S’
The highest percentages correspond to item 6 (“Do your

with the percentage of affirmative responses to each.

friends take drugs to parties?”) and to item 2 (“Do your
friends feel bored at parties where alcohol is not served?”),
with 30.2% and 29.3% of affirmative responses, respecti-
vely. Furthermore, item 1 (“Do you get into trouble becau-
se you use drugs or drink alcohol at school?”) and item 10
(“Have you had a car or motorcycle accident while under
the effect of alcohol or drugs?”?) resulted in the lowest
percentage of affirmative responses (0.5% and 0.7%, res-
pectively).

As to the descriptive statistics for the scale’s total score,
we must highlight that the overall mean of the POSIT  is
1.52 and the standard deviation is 2.34, with the observed

scores ranging between 0-15. Statistics for asymmetry and
standardised kurtosis reveal the existence of notable posi-
tive asymmetry (A = 21.36) and leptokurtic distribution (C
= 28.10), thereby revealing that the scores do not adhere
to a normal distribution. The absence of normality is also
reflected in the distribution of percentiles. Specifically, the
95th percentile corresponds to a score of 6.5 (below the
midpoint of the scale). Noncompliance with normality was
verified using the Kolmogorov-Smirnov test, with the co-
rresponding Lilliefors correction (K-S =0.26; p <.001).

Table 2 displays the frequency distribution and cumula-
tive percentages for the different scores. Using the scale’s
original cut-off point (2 2), 32.9% of the sample has a posi-
tive result in the POSIT, ..

When comparing mean scores by sex, though women
obtain lower scores than men (1.40 vs 1.62), this differen-
ce is not statistically significant (t(563) = 1.15; p = .25).
With regards to age, the differences among the established
groups (12-14, 15-16 and 17-18 years) are statistically sig-
nificant (F(2-566) = 80.44; p < .001; n2p = .22), with the
group aged 17-18 years having the highest average (3.13),
followed by the group aged 15-16 years (2.02) and the
group aged 12-14 years (0.41).

Consistency of scores
Internal consistency was calculated as evidence of re-

liability of the POSIT Given the dichotomous nature

UAS®

Table 1. Percentage of affirmative responses to each item of the POSIT,,., standardised factor loadings and p-value
Item % yes A t
Do you get into trouble because you use drugs or drink alcohol at school? 0.5 .16 5.38™
Do your friends feel bored at parties where alcohol is not served? 29.3 42 7.20™
Have you accidentally hurt yourself or someone else while under the effect of alcohol or drugs? 4.7 47 10.08™
Are you sometimes unable to participate in activities because you have no money due to having spent it on 3.7 41 10.34™
drugs or alcohol?
Do you sometimes feel that you are addicted to alcohol or drugs? 3.7 47 10.53™
Do your friends take drugs to parties? 30.2 .60 9.43™
Have you started consuming higher amounts of drugs or alcohol each time to obtain the desired effect? 7.6 51 10.25™
Do you sometimes leave parties because there are no alcohol or drugs? 3 46 9.64™"
Do you constantly feel the urge to drink alcohol or take drugs? 1.2 .30 7.95™
Have you had a car or motorcycle accident while under the effect of alcohol or drugs? 0.7 .28 8.20™"
Do you forget the things you did while using alcohol or drugs? 13.9 .66 10.10™
Does using alcohol or drugs provoke fast mood changes, like shifting from being happy to feeling sad, orvice  19.3 .67 10.03™
versa?
Have your family members or friends ever told you that you should reduce your use of alcohol or drugs? 9.5 .57 10.68™
Do you have serious discussions with your family members or friends about your use of alcohol or drugs? 3 .36 8.99™
When you drink alcohol or use drugs, do you tend to do things you normally would not, like disobey rules, 16.9 .70 10.42™
break the law or arrive home late?
Do you have difficulties in your relationships with any of your friends due to your use of alcohol or drugs? 1.6 .25 6.23"
Do you sometimes feel that you are unable to control the urge to drink alcohol or take drugs? 3.5 42 7.95™

Note. *** p<.o001.
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Table 2. Frequency distribution for the total POSIT, ,; scores.

Total Score Frequency Valid percentage Cumulative

percentage
0 288 50.6 50.6
1 94 16.5 67.1
2 61 10.7 77.9
3 33 5.8 83.7
4 35 6.2 89.8
5 15 2.6 92.4
6 15 2.6 95.1
7 9 1.6 96.7
8 9 1.6 98.2
9 2 0.4 98.6
10 3 0.5 99.1
11 1 0.2 99.3
12 2 0.4 99.6
14 1 0.2 99.8
15 1 0.2 100

of these items, it was evaluated by calculating the KR-20
index, obtaining a value a of .82. Pardo and Ruiz (2001)
usually consider values above .80 as meritorious. The con-
sistency of each item was also analysed individually using
the Corrected Homogeneity Index (CHI), resulting in va-
lues between .20 and .60. Items 1 and 16 showed the least
consistency with the scale as a whole. However, deleting
either one did not improve the scale’s global consistency
at all (Table 3).

Validity evidence of internal structure

Literature hardly addresses the dimensionality of the
POSIT, ..
preted on the basis of a cut-off point, assuming the scale’s

Most studies offer a global score that is inter-

one-dimensional structure, supported by its high internal
consistency. This study attempts to take a step further in
this regard by performing a Confirmatory Factorial Analy-
sis (CFA) to provide evidence of internal validity, corro-
borating its one-dimensional structure. The obtained GFI
(Goodness of Fit Index); AGFI (Adjusted Goodness of Fit
Index) and NFI (Normed Fit Index) showed quite accepta-
ble values (GFI =.983; AGFI = .978 and NFI =.962) in accor-
dance with the criteria of Byrne (2009) and Kline (2005),
and were practically identical for men (GFIL = .979; AGFI,
=.973 and NFI,, = .958) and women (GFI, = .977; AGFI,,
= .971 and NFI,, = .944). Nevertheless, we performed an
analysis of factorial invariance in accordance with the gui-
delines set forth by Byrne (2009), and found that compa-
ring the different models or levels of restriction suggest the
same factorial structure for male and female adolescents
with regards to factorial saturation (Ac? = 24.79; p = .13),
though this was not the case for measurement errors (Ac?
=126.78; p < .001).

Sensitivity, specificity and ROC curve

Table 4 displays the values for sensitivity and specificity
for the different cut-off points. As shown, cut-off point 2 has
the greatest equilibrium between sensitivity (94.3%) and
specificity (83.9%). In other words, the subscale is capable
of detecting true positives in 94.3% of the cases, and of
rejecting real negatives in 83.9% of the cases; both results
are highly acceptable. Complementarily, we performed a
ROC (Receiver Operating Characteristic) curve analysis,
obtaining an area under the curve of .95 (Figure 1).

Adopting cut-off point 2 and analysing the psychometric
properties of the POSIT,,, according to sex, the results are
very similar, though the specificity of the scale is slightly
penalised in the case of women (80.4%). As regards age,
the results are acceptable for the three age groups consi-
dered, especially for the group aged 12-14 years (sensitivity
=100% and specificity = 94.4%), with worse specificity for
the two other groups.

Validity evidence of correlation with external variables

To study criterion validity, we first compared the percen-
tage of adolescents with positive results in the POSIT . and
in the ADI (32.9% and 21.4%, respectively), obtaining a
Kappa concordance index of .66 (p < .001). Second, we
performed the same comparison of the POSIT,,, and the
CRAFFT, with the percentage of positive results in the lat-
ter of 22.8%, obtaining a Kappa concordance index of .63
(p < .001). Finally, we also calculated the Pearson correla-

tion coefficient for both CRAFFT and the POSIT  scores,
Tabla 3. Consistency of POSIT . items.
Item KR-20 CHI
if the item is deleted
1 .822 204
2 .824 362
3 .810 468
4 .812 452
5 .810 478
6 .810 513
7 .807 497
8 .812 466
9 .819 322
10 .819 337
11 .801 .565
12 .802 562
13 .804 540
14 814 .395
15 .798 .602
16 .820 .260
17 811 461
GLOBAL 0.821
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the results of which were quite high and statistically signifi-
cant (rxy = .80; p <.001).

Discussion

Adolescence is a critical period during which youth
typically start using and experimenting with psychoactive
substances (Gonzalvez, Espada, Guillén-Riquelme, Secades
& Orgilés, 2016). In Spain, abusive consumption of alco-
hol and other drugs among minors has become one of
the country’s main public health problems, as reflected in
the 2009-2016 National Strategy on Drugs (National Drug
Plan, 2009b). According to experts, the success of preven-
tion policies, to a great extent, depends on promoting ear-
ly detection of risk cases, as well as in periodically monito-
ring the detected levels.

Though the POSIT is one of the evaluation and scree-
ning tools most used by professionals and researchers
worldwide in the field of addictive behaviours, we still lack
specific psychometric data that enables our use of this ins-
trument with certain guarantees to date in Spain.

The analyses performed on the basis of a sample of 569
students from the region of Galicia allows us to verify that
the POSIT

UAS
its internal consistency is actually high (a=.82), in line with

has good psychometric behaviour. First of all,

the findings of other validation studies that coincide in hi-
ghlighting that the POSIT
tools (Knight et al., 2001; Marino, Gonzalez-Forteza, An-
drade & Medina-Mora, 1998).

Second, in terms of screening, it displays a meritorious

is one of the most consistent

equilibrium between sensitivity (94.3%) and specificity
(83.9%) for cut-off point 2 mentioned in literature. Fur-
thermore, the results obtained by segments show that the

POSIT, ,; has excellent behaviour for both male and female

Table 4. Psychometric properties of the POS/
cut-off points.

T s for different

Sensitivity Specificity (%) ROC CURVE
(%)
Cuf-off21  99.2 64.2 953
Cuf-off22  94.3 83.9
Cuf-off23  79.5 93.5
Cuf-off24  66.4 97.3
Sensitivity Specificity (%) ROC CURVE
(%)
Cuf-off2 2
Sex Males 94.8 86.7 .963
Females 93.3 80.4 .938
Age 12-14 years 100 94.4 997
15-16 years  90.2 73 .899
17-18 years 96.8 64.4 917

adolescents, as well as across different age groups, though
specificity is slightly lost as age increases, which suggests
considering the possibility of raising the cut-off points.
However, it is important to highlight that, as mentioned
by Latimer et al. (1997), when faced with a screening tool,
maximising sensitivity is most critical, given that the priori-
ty of these types of instruments is to prevent the erroneous
lack of detection by the screening (false negative) of an
adolescent with a drug abuse problem.

The high sensitivity of the POSIT ,; has also been shown
when comparing the percentage of positives obtained with
this tool (32.9%) with those obtained with the CRAFFT
(22.8%), as already pointed out in the study by Golpe et al.
(2016). Even so, high concordance with both the CRAFFT
and the ADI evidences its high criterion validity.

As regards the subscale’s dimensionality, though lite-
rature hardly addresses the issue, the performance of a
CFA allowed for verifying its one-dimensional structure,
thereby providing new support for studies like those by
Knight et al. (2001), Latimer et al. (1997), Marifo et al.
(1998) and Rumpf et al. (2013), which implicitly assume
this one-dimensional structure.

In consequence, given our results, we may confirm the
satisfactory psychometric behaviour of the Substance Use
and Abuse Subscale (POSIT
guarantees by researchers and professionals in Spain in the
field of addictive behaviours.

From the applied perspective, this study’s results entail

), which may be used with

UAS

some interesting implications. First, the validation of the
POSIT

UAS
the extent that it may be included in future editions of the

for use with Spanish adolescents is interesting to

official information system available in Spain on substan-
ce use among Secondary School Students, the ESTUDES.
Second, counting with a validated instrument for early de-
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Figure 1. Curva ROC del POSIT
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tection of the hazardous use of alcohol and other drugs
by adolescents, such as the POSIT,, could be the basis
for developing an early detection and brief intervention

UAS?

system in Spain, similar to the SBIRT (Screening, Brief
Intervention and Referral to Treatment) used in the Uni-
ted States of America (Laespada, 2014). This procedure is
used for detection, prevention, intervention and referral
to treatment for adolescents with problematic substance
use. Last of all, the availability of screening tools that have
been properly adapted and validated in our country would
contribute toward a more thorough and objective evalua-
tion of implemented prevention programs, and toward
regular follow-up of the detected hazardous consumption
levels.

Nevertheless, it is important to point out some of this
study’s limitations. From the point of view of the sample,
we must mention that, despite the size of almost 600 ado-
lescents (a sample size similar to, or even higher than,
other validation studies) (Knight et al., 2001, 2003; La-
timer et al., 1997), it is still insufficient for assessing the
instrument according to different sociodemographic seg-
ments. On another hand, the fact that the sample compri-
sed exclusively adolescents from the autonomous commu-
nity of Galicia in itself is a determinant factor of external
validity. Even though students from both public and priva-
te schools were included, residents of urban and rural or
semirural settings, obviously future studies must consider
analysing the psychometric behaviour of the subscale in
other communities.

It would also have been interesting to have information
available about some clinical aspects of the sample, such
as a diagnosis of comorbid disorder, family history of the
disorder, etc. However, we must also draw attention to the
fact that this has been the initial validation study perfor-
med in a school setting, the context in which the most im-
mediate use of the instrument is intended.

Finally, the fact that data collection took place in schools
instead of through clinical interviews per se in healthcare
settings results in self-reporting of all variables; therefore,
it is impossible to know with absolute certainty the extent
to which the adolescents may have actually underestimated
or overestimated their consumption levels. Nevertheless, as
already previously mentioned by different experts in the
field of addictive behaviours, self-report measures have
proven to be reliable and even better than other methods
for evaluating levels of consumption of alcohol and other
drugs (Babor, Kranzler & Lauerman, 1989; Winters, Stin-
chfield, Henly & Schwartz, 1990).
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Abstract

Resumen

Objective This systematic review aims to summarize current evidence
on which naturally present cannabinoids contribute to cannabis
psychoactivity, considering their reported concentrations and
pharmacodynamics in humans.

Design Following PRISMA guidelines, papers published before March
2016 in Medline, Scopus-Elsevier, Scopus, ISI-Web of Knowledge and
COCHRANE, and fulfilling established a-priori selection criteria have
been included.

ResullsIn 40 original papers, three naturally present cannabinoids (A-9-
Tetrahydrocannabinol, A-8-Tetrahydrocannabinol and Cannabinol)
and one human metabolite (11-OH-THC) had clinical relevance.
Of these, the metabolite produces the greatest psychoactive effects.
Cannabidiol (CBD) is not psychoactive but plays a modulating
role on cannabis psychoactive effects. The proportion of 9-THC in
plant material is higher (up to 40%) than in other cannabinoids
(up to 9%). Pharmacodynamic reports vary due to differences in
methodological aspects (doses, administration route and volunteers’
previous experience with cannabis).

Conclusions Findings reveal that 9-THC contributes the most to
cannabis psychoactivity. Due to lower psychoactive potency and smaller
proportions in plant material, other psychoactive cannabinoids have
a weak influence on cannabis final effects. Current lack of standard
methodology hinders homogenized research on cannabis health
effects. Working on a standard cannabis unit considering 9-THC is
recommended.

Keywords: Delta(9)-Tetrahydrocannabinol; Cannabinol; Cannabis;

Cannabinoids; Psychotropic drugs.

Objetivo Esta revision sistematica pretende resumir la actual evidencia
sobre qué cannabinoides naturalmente presentes contribuyen a la
psicoactividad final del cannabis, considerando sus concentraciones
registradas y su farmacodinamia en humanos.

Metodologia Siguiendo las guias PRISMA, se revisaron articulos
cientificos publicados antes de marzo 2016 en Medline, Scopus-
Elsevier, Scopus, ISI-Web of Knowledge y COCHRANE, que
cumplieran unos criterios establecidos a-priori.

Resultados En 40 articulos cientificos, se identificaron tres
cannabinoides naturalmente presentes (A-9-Tetrahydrocannabinol,
A-8-Tetrahydrocannabinol y cannabinol) y un metabolito humano
(11-OH-THC) con relevancia clinica. De éstos, el metabolito
produce los efectos psicoactivos mas potentes. El cannabidiol
(CBD) no es psicoactivo, pero si ejerce un efecto modulador sobre
los efectos psicoactivos del cannabis. La concentracion 9-THC en
derivados canndbicos (hasta 40%) supera en gran medida la de otros
cannabinoides (hasta 9%). La farmacodinamia descrita varia, dada la
heterogeneidad en aspectos clave de la metodologia (dosis, rutas de
administracion y experiencia previa con cannabis de los participantes).
Conclusiones Los resultados evidencian que el 9-THC es el
cannabinoide que mas contribuye al efecto psicoactivo del cannabis.
Otros cannabinoides psicoactivos contribuirian minimamente,
dada su menor potencia psicoactiva y su baja concentracién en los
derivados canndbicos. La falta de estindares metodolégicos dificulta
el avance en los conocimientos sobre los efectos del cannabis en la
salud. Establecer una unidad estandar de cannabis basada en 9-THC
ayudaria a superar estas limitaciones.

Palabras clave: Delta(9)-Tetrahidrocannabinol; Cannabinol; Cannabis;

Cannabinoides; Drogas psicoactivas.
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Introduction

annabis is the third most widely used drug

worldwide (United Nations Office on Drugs and

Crime, 2015), being its lifetime prevalence of

use about 80.5 million Europeans (European
Monitoring Centre for Drugs and Drug Addiction, 2012).
Many European countries reported an increase in canna-
bis use during the last two decades (WHO, 2016). Consi-
dered the most widely abused illicit drug, Cannabis sativa
(Cannabis Sativa L.) is one of the oldest plants harvested
by man (Appendino, Chianese, and Taglialatela-Scafati,
2011) and has been always accompanied by controversy
due to its psychotropic effects- defined by the WHO as the
“ability to change an individual’s consciousness, mood or
thinking processes” (WHO, 2004).

Cannabis use has been associated with psychiatric, phy-
sical, and social impairment (Hall and Degenhardt, 2009;
Hall, 2009; Volkow, Baler, Compton, and Weiss, 2014).
Otherwise, several potential therapeutic effects of canna-
bis have been found (Mechoulam and Hanus, 2000). Whi-
le knowledge on and its therapeutic potentials has grown
considerably in the last decades, its use is still polemic due
to its potential harmful effects and its marked recreational
use (Adams and Martin, 1996). Moreover, difficulties in se-
parating psychotropic effects from the therapeutic effects
have been reported (Borgelt, Franson, Nussbaum, and
Wang, 2013; Greenwald and Stitzer, 2000).

One reason is cannabis’ complex composition, contai-
ning more than 500 compounds from almost all the che-
mical classes, as for example mono- and sesquiterpenes,
sugars, hydrocarbons, steroids, flavonoids, nitrogenous
compounds and amino acids, simply fatty acids, among
others (Appendino et al., 2011; ElSohly and Slade, 2005).
Exclusive of cannabis are the phytocannabinoids, being
A-9-Tetrahydrocannabinol (9-THC) the most studied can-
nabinoid due to its known psycho activity (Dewey, 1987;
Gaoni and Mechoulam, 1964; Hollister, 1987). The rest of
cannabinoids, around 100, have commonly been neglec-
ted (Mechoulam, 2005). This is especially worrisome as
consumers mostly smoke or ingest whole plant material,
which presents variable proportions of cannabinoids.

This knowledge gap has also complicated cannabis heal-
th assessment. As no reliable and homogeneous registra-
tion systems exist, cannabis assessment remains focused
on the frequency of consumption. One example is the
definition for risky cannabis users given by the EMCDDA,
which bases only on the frequency of cannabis use in the
last month (European Monitoring Centre for Drugs and
Drug Addiction, 2012). Meanwhile the consumed quantity
of cannabis, and more concretely the quantity of cannabi-
noids, remains unexplored.

One option already defined for other drugs as alcohol
are standard units (Gual et al., 1999; Stockwell, Blaze-Tem-
ple, and Walker, 1991), which consider the main constituent

with implication on health. However for cannabis, consen-
sus on which cannabinoids, other than 9-THC, may have im-
plications on the sought psychoactive effects on humans, is
still needed. Information on the influence of other cannabi-
noids on cannabis effects, considering their concentrations
and effects on cannabis pharmacodynamics is still required.

In order to analyze the contribution of other canna-
binoids to cannabis final health effects, we conducted a
systematic literature review, which is intended to conclu-
de which naturally present cannabinoids have shown psy-
choactive effects, considering their concentrations and
their pharmacodynamics in humans.

Methods and materials

The information for this systematic review was gathered
with an advanced document protocol in accordance with
the PRISMA guidelines (Liberati et al., 2009; Urratia and
Bonfill, 2010). Electronic research was performed consul-
ting the following four scientific data bases: Medline (1950-
March 2016), Scopus- Elsevier (2004- March 2016), Web
of Science (1900- March 2016) and COCHRANE (1991-
March 2016). A combination of the following truncated
terms were used as keywords to conduct the search: “Can-

»

nab*”, “marijuana”, “hash”, “chemical”, “structure” “cons-

”» o«

tituent”, “psycho” and “effect”.

Selection criteria

All studies published before October 2015 were taken
into account following the next parameters: (1) Studies
on psychoactivity in humans with cannabinoids which are
naturally present in cannabis or their pure synthetic alter-
native, (2) Pharmacodynamical properties of cannabinoids
contributing to cannabis final psychoactive effects, (3) Re-
ports of cannabis potency. Exclusion criteria: (1) Studies
focusing mainly on pharmacokinetic properties of canna-
binoids (2) Reviews or monographs. No language or publi-
cation date restrictions were applied.

Data extraction

Data was extracted by two reviewers (CC and HL) and
two senior researchers (AG and MB) were asked in case
of doubts. From the selected articles, the following data
was extracted: authorship, year of publication, identified
psychoactive substances, doses, administration forms, psy-
choactive effects, plant material used for the study and vo-
lunteers previous experience with cannabis.

Results

A total of 1484 unique entries were found, beyond those
87 fulfilled our inclusion criteria. After full-text-revision,
54 were rejected due to meet exclusion criteria, mostly be-
cause of being previous reviews (N=41). Finally, as shown
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in Figure 1, 40 articles were included in the literature re-
view. The results are divided in three parts: 1) Naturally
present cannabinoids affecting cannabis psycho activity; 2)
Pharmacodynamical effects; and 3) Reported potencies of
naturally present psychoactive constituents.

1) Naturally present cannabinoids affecting cannabis
psycho activity

- Direct effects

Delta-9-trans-Tetrahydrocannabinol (9-THC) dose-de-
pendent psychoactive effects were observed on subjects af-
ter using the intravenous, oral and inhaled routes of admi-
nistration (Table 2). Also other administration routes like
vaporization (Zuurman et al., 2008) and drinking cannabis
tea (Hazekamp, Bastola, Rashidi, Bender, and Verpoorte,
2007) have been reported.

Delta-8-Tetrahydrocannabinol (8-THC) and Cannabinol
(CBN) produce psychoactive effects in humans but with
less intensity than 9-THC (Table 1) (De Souza, Karniol,
and Ventura, 1974; Hollister and Gillespie, 1973; Karniol
and Carlini, 1973; Pérez-Reyes, 1973). Potency ratio for
8-THC was estimated to be between 1:2 and 2:3 (8-THC:
9-THC) (Hollister and Gillespie, 1973; Karniol and Carlini,
1973). Psychoactive effects of 8-THC were observed after
intravenous and oral administration. CBN has a potency
ratio of 1:10 (CBN: 9-THC), but psychoactive effects were
not present after oral administration (Hollister, 1973).

One metabolite of 9-THC -11-OH-THC- has psychoacti-
ve effects by its own if injected pure intravenously, obser-
ving faster and stronger psychoactive effects than after the
administration of 9-THC (Lemberger, Martz, Rodda, For-
ney, and Rowe, 1973).

- Indirect effects

Cannabidiol (CBD) administration was not followed by
psychoactive effects neither after oral nor intravenous ad-
ministration. CBD presents a modulating effect on 9-THC
psychoactive activity, which has shown to depend on seve-
ral factors. One example is the ratio CBD:9-THC or the
order of administration of the cannabinoids, which affects
the intensity of the modulating effect (Dalton, Martz, Lem-
berger, Rodda, and Forney, 1976; Ilan, Gevins, Coleman,
ElSohly, and de Wit, 2005; Zuardi, Shirakawa, Finkelfarb,
and Karniol, 1982).

Another cannabinoid influencing 9-THC psychoacti-
ve effects is A-9-tetrahydrocannabivarin (THCV), which
potency was estimated to be 25% of 9-THC psychoactive
potency (Hollister, 1974). However, evidence on THCV
effects on 9-THC is still limited and contested, and suggest
that THCV may have a mixed effect on 9-THC. A recent
study showed that pre-treatment with THCV resulted in
potentiating some of the effects produced by 9-THC, while
minimizing others (Englund et al., 2016).

2) Pharmacodynamical effects

Pharmacodynamical effects of naturally present psy-
choactive cannabinoids have shown to include psychologi-
cal and systemically effects (Table 2).

- Psychological measures

Pure 9-THC and whole plant material produced do-
se-dependent effects and feelings of intoxication and sti-
mulation were the most often described. Other effects
frequently observed were anxiety, sedation, deviations of
psychomotor performance, memory impairment, worse-

Table 1. Psychoactivity of naturally present cannabinoids and related metabolites in humans, identified in the selected articles.

Molecule Author Administration rou

te

Psychoactive potency

Naturally present psycho active cannabinoids

9-THC All authors Smoked Naturally present cannabinoid with the highest psychoactive potency
Intravenous
Oral
8-THC Hollister (1973) Oral Potency ratio: 2:3 (8-THC : 9-THC)
Intravenous
Karniol and Carlini (1973) Smoked Potency rate: 1:2 (8-THC : 9-THC)
De Souza (1974) Less potent than 9-THC
CBN Pérez Reyes (1973) Intravenous 1:10 (CBN : 9-THQO)
Oral No psychoactive effects
THCV Hollister (1974) Intravenous Potency ratio: 1:4 (THCV: 9-THC)
Directly related psychoactive metabolites of cannabis
11-OH- 9-THC Lehmberger (1973) Intravenous Greater psychological effects than 9-THC with earlier onset.

Note.9-THC: 9-Delta-Tetrahydrocannabinol; 8-THC: 8-Delta-Tetrahydrocannabinol; CBN: Cannabinol; THCV: A-g-Tetrahydrocannabivarin, 11-OH-9-THC: 11-Hydroxy-Delta-

9-Tetrahydrocannabinol.
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Table 2. Human pharmacodynamical properties of cannabinoids described in the selected articles.

Author Volunteer characteristics Administration Doses Observed effects after the consumption
route
Administration of pure 9-THC
Curran (2002) Experienced cannabis Oral 9-THC: 7.5, 15 mg Dose-dependent effects on Impairment of episodic
users with no current memory and learning, perceptual priming and working
consumption memory.
D’Souza (2008)  Current frequent users Intravenous 9-THC: 2.5, 5 mg Dose-related perceptual alterations, impaired memory
and attention, amnesia, increased subjective effects of
“high” and tachycardia.
Martin-Santos Cannabis use less than 15 Oral 9-THC: 10 mg Positive and negative symptoms like anxiety,

(2012)

Zuurman (2008)

times in lifetime

Cannabis use not more than
once a week during the
previous 6 months

Intrapulmonary
(vaporization)

9-THC: 2 mg, 4 mg, 6 mg
and 8 mg

dysphoria, sedation and subjective intoxication. 5% of
the patients became paranoid and anxious. Increased
heart rate and differences in diastolic blood pressure at
2 hours post-administration

Alertness, “feeling high”, external perception,
tachycardia, changes in body sway and pupil size.

Studies with administration of whole plant material or combinations of cannabinoids

Bhattacharyya
(2010)

Dalton (1976)

Greenwald
(2000)

Englund (2013)

Englund (2016)

Haney (2015)

Hunault (2008)

Hunault (2009)

Ilan (2005)

Morgan (2010)

Mean lifetime cannabis use

Previous cannabis users

Regular marijuana users

Volunteer having consumed
at least once in their lifetime

Males who have not
consumed cannabis more
than 25 times in their
lifetime

Cannabis users of at least
half a cannabis cigarette 4
or more times per week in
the last month

Cannabis users (2-9 joints/
month)

Cannabis users (2-9 joints/
month)

Previous cannabis
experience (more than 10
times in lifetime)

Cannabis used at least once
a month during the previous
year

Intravenously

Smoking

Smoking
(Marihuana)

Oral (CBD)
Intravenous (9-
THQO) 1.5mg

Oral (THCV)
Intravenous
(THC)

Oral (CBD)
Smoking (THC)

Smoking

(Marihuana and

tobacco)

Smoking

(Marihuana and

tobacco)

Smoking
(Marihuana)

Smoking
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CBD: 5 mg
9-THC: 1.25 mg

25 ug/kg of 9-THC together
with either placebo or 150
ug/kg of CBD

9-THC: 3.55 %

CBD 600 mg
9-THC 1.5 mg

THCV 10mg capsules
1 mg of 9-THC

Pretreatment with oral CBD
(200 mg, 400 mg or 800
mg)

Smoking half of an inactive
or active (5.30-5.80%
9-THC) cannabis cigarette
was smoked 90 min later

9-THC: 9.8%, 16.4%,
23.1%

9-THC: 9.8%, 16.4%,
23.1%

9-THC: 1.8-3.6%
CBC: 0.1-0.5%
CBD: 0.2-1%

Participants own cannabis
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Pre-treatment with CBD resulted in reduced
psychological/psychotic effects of 9-THC versus pre-
treatment with placebo.

Combined administration of CBD and 9-THC resulted
in significantly attenuated subjective response and
intoxication feelings than following the administration
of 9-THC.

Pretreatment with CBD failed to block 9-THC-induced
euphoria.

Antinociception and behavioral symptoms. Subjective
effects showed high variability between participants.

Pretreatment with CBD resulted in less psychotic
symptoms, paranoia and better episodic memory.
Positive psychotic symptoms were lower if pre-
treatment with CBD had been present, however in
comparison to placebo, differences did not reach not
statistical significance

Pre-treatment with THCV inhibited some effects of THC
(for example less subjective intense effects of 9-THC),
while potentiating others (anxiogenic effects of 9-THC).

Oral CBD pretreatment does not alter the subjective,
reinforcing, or cardiovascular effects of smoked
cannabis relative to placebo in cannabis smokers

Increased doses raised heart rate and drowsiness,
produced vomiting, changes in blood pressure and
tachycardia.

Increased doses slowed down response time

and worsened both linearly motor control. Some
participants showed no impairment in motor control
even at serum concentrations higher than 40 ng/
mL. Subjective effects (high feeling and drowsiness)
differed significantly between treatments.

Varying concentrations of CBD and CDC do not
affect significantly the effect of 9-THC. CBD tended
to antagonize only if 9-THC was present in high
concentration.

Acute deficits in prose recall and memory impairment,
being more evident if CBD concentrations were low.
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Administration
route

Author Volunteer characteristics

Doses

Observed effects after the consumption

Morgan (2012) Current cannabis smokers Smoking

Ramesh (2013)  Current daily marijuana

consumers

Smoking

Occasional and habitual
smokers

Schaefer (1977) Smoking

Schwope (2012) Heavy and chronic cannabis Smoking

smokers

Zuardi (1982) Cannabis use at leaston 15 Oral

days prior to the study

Participants own cannabis.

1 to 6 puffs:
9-THC: 5.5%, 6.2%

9-THC: 1.5%, 2.2%

9-THC: 6.8%

9-THC: 0.5 mg/kg

CBD: 1 mg/kg
Combination of 9-THC (0.5
mg/kg) and CBD (1 mg/kg)

High THC concentrations increased rates of depression
and anxiety and resulted in worse prose recalls and
source memory. In recreational users, presence of
CBD decreased presence of psychosis-like symptoms.
In daily users, CDB presence resulted in better
recognition memory.

Feeling “high”, impaired psychomotor performance
and decreased accuracy of immediate recall.
Participants also presented decreased Carbon
Monoxide levels.

Increased heart rate and slower reaction time.
Subjective effects were dose-dependent.

Feelings of “high”, stimulation, sedation, slurring
speech, shakiness. Increased food intake and dry
mouth.

THC anxiogenic, CBD antagonized subjective
psychotropic effects of THC, pulse rate was not
affected.

Studies comparing administration of pure 9-THC and whole plant material

Oraland
smoking

Cannabis use at least once
in the last two months and
at least 10 times in their
lifetime.

Wachtel (2002)

Chait (1992) Experienced cannabis users Oral vs smoking

9-THC: 8.4 mg, 16.9 mg
CBN: 0.30%
CBD:0.05%

Oral: 10mg, 15mg Smoked:

2.6%, 3.6%

Oral group: Volunteer report higher drug effect after
pure 9-THC than after taking marijuana.

Smoking group: Pure 9-THC induces less drug effects
than smoking marijuana, especially at the lower dose.

Smoking and oral ingestion resulted in similar
subjective effects. Smoking marihuana was rated in

Hart (2002) Current cannabis smokers,

with average of 6 joints/day

Oral vs smoking

Oral: 20 mg of 9-THC
Smoking: 3.1 % of 9-THC

overall greater drug effects, greater heart rate and
lower food intake.

Smoking and oral ingestion resulted in similar
subjective effects. Slightly more pronounced subjective
effects with slower decrease over time were observed
after smoking marijuana. Negative subjective effects
and abstinence were identified only in the smoking
group and not in the oral administration group.

Note. 9-THC: 9-Delta-Tetrahydrocannabinol; 8-THC: 8-Delta-Tetrahydrocannabinol ; CBN: Cannabinol; CBD: Cannabidiol; CBC: Cannabichromene.

ned prose recall, mood changes and decreased perceptual
accuracy (Curran, Brignell, Fletcher, Middleton, and Hen-
ry, 2002; D’Souza et al., 2008; Hunault et al., 2009; Mar-
tin-Santos et al., 2012; Ramesh, Haney, and Cooper, 2013;
Schaefer, Gunn, and Dubowski, 1977).

Articles comparing the effects of cannabis in different
administration routes (oral vs smoked) conclude that oral
administration of pure 9-THC produces lower subjective
ratings than smoking whole plant material (Chait and Zac-
ny, 1992; Hart et al., 2002) and does not result in craving
and abstinence symptoms (Hart et al., 2002).

When comparing the effects of pure 9-THC and whole
plant material within same administration routes, minor
differences in subjective effects were observed (Wachtel,
ElSohly, Ross, Ambre, and Wit, 2002). Basing on visual
analog scales (Folstein and Luria, 1973), orally ingested
marihuana produces less subjective effects than pure oral
9-THC. In contrast, when smoked, marihuana resulted in

greater subjective effects than smoking pure 9-THC. These
results are consistent with other study results which have
shown that cannabinoids as CBN lose their psychoactive
effects if taken orally (Pérez-Reyes, 1973).

Studies analyzing the influence of specific cannabinoids
on 9-THC effects mostly focused on CBD. Although de-
void of psycho activity (Pérez-Reyes, 1973), several studies
included in our review suggest that CBD has an potential
influence on cannabis final effects. CBD has shown to anta-
gonize and to modulate 9-THC effects, as for example me-
mory impairment and prose recall (Morgan, Schafer, Fre-
eman, and Curran, 2010). Also anxiety and psychotic-like
symptoms induced by 9-THC seem to be affected if CBD is
present (Morgan etal., 2012; Zuardi et al., 1982). However,
CBD role seems complex as its effects not to depend only
on its own concentration but also on the concentration of
9-THC as well the administration order (Bhattacharyya et
al., 2010; Ilan et al., 2005).
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- Systemic effects

Dose-dependent cardiovascular effects, characterized by
marked increases in heart rate were found in most of the
volunteers participating in the cannabis studies. Smoking
pure 9-THC induced less tachycardia than smoking whole
plant material (Wachtel et al., 2002). Other systemic symp-
toms were feeling hungry (Schwope, Bosker, Ramaekers,
Gorelick, and Huestis, 2012), increased body sway as well
as pupil size (Zuurman et al., 2008).

Effects on the respiratory system were not described
in the selected articles. Because cannabis is commonly
smoked along with tobacco, some studies analyzed the po-
tential interaction between the two drugs. Although little,
available information indicates that tobacco increases the
proportion of released cannabinoids (Van der Kooy, Poma-
hacova, and Verpoorte, 2009).

3) Reported potencies of naturally present
psychoactive constituents

- 9THC

With only a few exceptions, 9-THC is the cannabinoid
present in the highest proportion. The highest concen-
trations of 9-THC identified in the review were in English
cannabis powder (40.63%) and Dutch hashish (39.85%).
Lower concentrations of 9-THC were reported in herbal
cannabis, with a maximum of 25.5% of 9-THC found in
New Zealand. Studies analyzing changes in 9-THC concen-
trations over time, describe high increases in the propor-
tion of the main psychoactive cannabinoid (Bruci et al.,
2012; Burgdorf, Kilmer, and Pacula, 2011; ElSohly et al.,
2000, 2016; Mehmedic et al., 2010) (Table 3).

- Other cannabinoids contributing to cannabis psychoactivity

Concentrations of psychoactive cannabinoids other
than 9-THC, were not always registered (Table 3). When
present, concentrations were generally low in comparison
to 9-THC. One example is CBN, which maximum registe-
red was of 7.7% present in confiscated hashish oil in the
USA (Mehmedic et al., 2010).

In contrast, although not psychoactive, concentrations
of CBD were frequently registered. Over time, percenta-
ges of CBD in cannabis show a negative tendency, which is
especially visible in herbal cannabis (ElSohly et al., 2016;
Mehmedic et al., 2010; Niesink, Rigter, Koeter, and Brunt,
2015; Potter, Clark, and Brown, 2008). In resin cannabis
variable potencies were found depending on the origin of
the derivate (Niesink et al., 2015; Pijlman, Rigter, Hoek,
Goldschmidt, and Niesink, 2005; Tsumura et al., 2012).

Discussion

Our review summarizes the current evidence on which

naturally present cannabinoids contribute to cannabis fi-

nal psychoactive effects. We have identified three cannabi-
noids (9-THC, 8-THC and CBD) and one human metaboli-
te of 9-THC (11-OH-THC) which have shown psycho active
effects. Beyond naturally present psychoactive constituents,
9-THC has the strongest psychoactive effects and is present
in the highest concentration. Its metabolite 11-OH-THC
produces more intense effects with an earlier onset. Can-
nabis psychological and systemically effects are primarily
induced by 9-THC, while the contribution of other psy-
choactive cannabinoids is estimated to be very low.

Burdens in cannabis pharmacodynamical reports

Included studies present huge differences in crucial as-
pects of methodology, hindering direct comparison and
more exhaustive analysis, as for example a meta-analysis.
One of these aspects is volunteer’s previous experience,
which varied largely (going from cannabis use more than
10 times in lifetime to heavy and chronic cannabis users).
When studying cannabis pharmacodynamia, previous ex-
perience is determinant to estimate acute and long-term
effects, due to the presence of depot levels and tolerance
(Abood and Martin, 1992; De Souza et al., 1974; Sharma,
Murthy, and Bharath, 2012). Methodological differences
also affect how outcomes have been measured, going from
self-ratings of subjective marihuana-like effects in the older
studies (Pérez-Reyes, 1973) to much more complex des-
criptions using validated scales in the most recent retrieved
articles (Englund et al., 2016).

Another important aspect to be considered is the admi-
nistration route. With direct impact on cannabinoids phar-
macokinetic, differences play a key role in cannabis effects.
One example is CBN which produces psychoactive effects
if injected intravenously but not after oral administration
(Pérez-Reyes, 1973). Another example are abstinence symp-
toms which appeared after smoking marihuana but not after
oral ingestion of pure 9-THC (Hart et al., 2002). As cannabis
extract is commonly smoked, these studies have important
implications for the evaluation of cannabis health effects.

Moreover, 9-THC doses in the selected articles differed
widely. In consequence, as cannabis has dose-dependent
effects (D’Souza et al., 2008; Wachtel et al., 2002), varia-
ble symptoms were described. We cannot reject that due to
cannabis complex composition even whole plant material
containing similar 9-THC levels may have been different in
regard to other cannabinoids. Characteristics as the origin
of the plant material, part analyzed or cannabis derivate
product should always be considered. Meanwhile, in order
to permit comparisons between studies, also data on other
cannabinoids but 9-THC should be registered.

Evaluating the role of other cannabinoids but 9-THC
Our review highlights that, by now, 9-THC is considered

the main cannabinoid responsible for cannabis psychoacti-

ve effects. Research has focused on 9-THC although canna-
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Table 3. Registers of cannabinoids concentrations given in the selected articles.

Author Origin and year Derivate type Registered concentrations of analyzed cannabinoids
Bruci et al Albania, 2011  Herbal 9-THC: 1.07%-12.13 %
(2012) CBD: 0.65% -2.02%

CBN: 0.02%-1.12%

Burgdorfetal USA; 1996-

Not indicated

9-THC: 11.75 %

(2011) 2008 CBD: 0.08 %
ElSohly (2000) USA, 1980- cannabis, hashish, or Marijuana samples had less than 1.5% 9-THC in 1980 and rose to 4.2% 9-THCin 1997.
1997 hash oil Hashish and hash oil showed no specific potency trends. Other cannabinoids CBD, CBN and

CBC showed no significant change in their concentration over the years.

ElSohly (2016) USA, 1995-
2014

marihuana, hashish, or
hash oil

9-THC potency in herbal cannabis has risen over time from approximately 4% 9-THC in 1995
to approximately 12% in 2014. Other cannabinoids with significant content are CBD and
CBN (in hashish oil approximately 2-5%). CBD content in plant material has fallen on average
from approximately 0.28% in 2001 t0 <0.15% in 2014. In resin derivate CBD maintains on
average below 5%.

Knight (2010)  New Zealand

Hydroponic grown
cannabis plants

9-THC: 4.3% -25.2%

Mehmedic USA, 1993-
(2010) 2008

Marijuana
Sinsemilla
Ditch weed
Hashish
Hash oil

% Marijuana Sinsemilla Ditch weed Hashish Hash oil
9-THC 3.4-6.1 5.8-13.4 0.3-0.5 2.5-29.3 6.5-31.5
CBD 0.2-0.5 0.2-0.5 1.5-2.4 0.8-4.9 0.1-1.3
CBN 0.2-0.4 0-0.2 0-0.2 1.3-2.3 0.6-7.7
CBC 0.2-0.3 0.2-0.3 0.1-0.2 0.5-0.9 0.3-1.6
CBG 0.1-0.3 0.1-0.5 <0.1 0.3-1 0.2-1.2
THCV <0.1 <0.1 <0.1 0.1-0.4 0.1-0.7

Niesink (2015) The
Netherlands,

Herbal cannabis
(Nederwiet and

Herbal Cannabis: Nederwiet showed high doses of THC but hardly any CBD; fewer than 1% of
these samples contained more than 1% CBD. Mean potencies of the most popular and the

2005-2015 imported herbal strongest Nederwiet were 16.0+4.0%, 17.0+3,9%. Imported herbal cannabis had lower 9-THC
cannabis), cannabis potencies (6.5+3.5%). Imported cannabis resin had 16.5+6.3% and Nederhasj presented
resin (Nederhasj and higher 9-THC levels (30.2+16.4%).
imported cannabis
resin)

van der Pol Netherlands, Herbal cannabis and Herbal: 9-THC: 12.4% (range 1.1-19.5, SD= 3.0); CBD: 0.2% (range: 0.0-0.5, SD=0.1)
(2013) year not resin cannabis joints

indicated
Pijlman (2005) Netherlands,  Imported marijuana, % Imported Home-grown Imported Home-grown

2000-2004 home-grown marijuana, Marihuana Marihuana Hashish Hashish
imported hashish and
home-grown hashish 9-THC 7.2 21.5 18.5 39.8

CBN 0.7 0 1.5 0.6
CBD 0.20 0.25 8.10 0.60
Potter (2008)  England, 2005 Resin % Herbal Resin Sinsemilla Powder
9-THC 2.14 3.54 13.98 40.63
CBD <0.1 4.17 <0.10 0.18
CBC 0.22 0.34 0.2 0.41
THCV 0.17 0.10 <0.03 0.29
CBG 0.21 0.29 0.41 1.59
CBN 0.55 1.55 0.16 0.57
Tsumura Japan, 2010- Leaves % Leaves Seeded buds Seedless Powder
(2012) 2011 buds
9-THC 1.8 3.8 8.3 8.9
CBN 0.5 1.1 1.3 1.2
CBD 0.2 0.2 0.1 0.1

Turner (1974)  Different
origins, 1970s

Cannabis plants

Nepal: 2.81% THC, 0.21% CBD

Mexico: 1.68% THC, 0.27% CBD

Pakistan: 1.30% THC, 1.14% CBD

USA: 0.35% THC, 1.42% CBD

Other cannabinoids found were: CBC, THCV and CBL.

Note.9-THC: 9-Delta-Tetrahydrocannabinol; CBN: Cannabinol; CBD: Cannabidiol; CBC: cannabichromene; CBG: cannabigerol; THCV: Tetrahydrocannabivarin;

CBL: Cannabicyclol.
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bis is mostly consumed as whole plant material. In order to
avoid conflicting pharmacological reports, several authors
have indicated that other plant cannabinoids need to be
considered when evaluating cannabis effects (Eichler etal.,
2012; Mechoulam, 2005; Turner, 1974). Our review shows
that in most occasions other psychoactive cannabinoids are
not even analyzed.

A common profile of cannabis effects could be found,
including subjective effects (feeling ‘high’, stimulated) and
systemic effects (changes in heart rate). Studies testing if
9-THC is the only responsible for cannabis psychoactivi-
ty conclude that administration of pure 9-THC and whole
plant material produce similar effects, which do not signifi-
cantly differ (Ilan et al., 2005; Wachtel et al., 2002). Clinical
implications due to 9-THC interaction with CBD is still being
contested, and included articles evidence that CBD’s acute
modulating effects depends on several factors, as for exam-
ple the concentration ratio, the administration form or the
order of administration (Englund et al., 2013; Haney et al.,
2016; Ilan et al., 2005; Zuardi et al., 1982). Described effects
reflect laboratory conditions, which may differ from real
life conditions. In fact, reported data on concentrations of
CBD indicate that especially in herbal cannabis, CBD is only
present in minor concentrations. Therefore and as stated in
previous reviews on the interaction of CBD and 9-THC, evi-
dence suggests that CBD clinical implications on cannabis
health outcomes need further research, that includes larger
sample sizes and analyses of long-term effects (Haney et al.,
2016; Hollister and Gillespie, 1975; Leweke, Mueller, Lange,
and Rohleder, 2016; Zhornitsky and Potvin, 2012).

Cannabis potencies and implications for health

In our article selection, the highest concentration used
to analyze pharmacodynamical effects was 69 mg of 9-THC
(23%) (Hunault et al., 2008, 2009). Even though high con-
centrations used in research may be lower than some of
the registered potencies, as samples containing between
30% and 40% of 9-THC were reported by several authors.
However, due to the fact that some registries correspond to
policy seizures, data on potency may not be representative
of common street cannabis.

Some authors affirm that when growing for recreational
use, getting stronger cannabis has become a common tar-
get (Knight et al., 2010; Mehmedic et al., 2010; Pijlman et
al., 2005). Concentration changes have focused on 9-THC,
while other cannabinoids maintain or decrease (Mehme-
dic et al., 2010). Concentrations of 9-THC were mostly hi-
gher than the concentrations of other cannabinoids, which
did mostly not exceed 8%.

Information about which harmful effects of cannabis
are expected to get worsened by higher doses, especially
in cases of chronic heavy use, need further research. None-
theless, our review shows that in research there is a tenden-

cy to simulate real conditions of cannabis consumption.

One example is analyzing cannabis extracts mixed with
tobacco (Hunault et al., 2008, 2009; Van der Kooy, Poma-
hacova, and Verpoorte, 2008; Van der Kooy et al., 2009) or
volunteers’ own preparations (Morgan etal., 2012; van der
Pol et al., 2013).

Another issue of growing concern is the use of highly
potent synthetic cannabinoids, which can result in serious
harmful effects on health. Our review did not consider the-
se compounds due to the fact that their prevalence of use
in our context is much lower than the use of whole plant
(Observatorio Espanol de la Droga y las Toxicomanias,
2015; Plan Nacional sobre Drogas, 2016).

Limitations and strengths of the systematic review

Our review has several potential study limitations. On
the one hand, differences in study characteristics hinde-
red equivalent data extraction for its comparison in a me-
ta-analysis. On the other hand, publication bias and limi-
tation of the data bases may have implicated some loss of
information. However, our review was designed in order to
find and assess relevant or high quality studies addressing
the question of the review.

Our review has several positive aspects. To our knowle-
dge it is the first systematic literature review focusing on
psychoactivity, considering pharmacodynamical proper-
ties and potencies of several cannabinoids. Our study also
points out that several aspects of cannabis psychoactivity
are still unclear, mostly because research has not focused
on how cannabinoids may influence individually on can-
nabis final effects.

Conclusions

Current evidence indicates that of cannabis naturally
present constituents, 9-THC is the most potent psychoac-
tive cannabinoid. Moreover, in comparison to other can-
nabinoids, its concentration in plant material is greatly hi-
gher. Therefore, when evaluating cannabis effects, 9-THC
should be considered the main contributor to cannabis
psycho activity.

Cannabis is the most abused illicit drug worldwide and
constitutes an important public health problem. Standar-
dized methodology is needed to overcome current bur-
dens in cannabis research. Working on a standard cannabis
unit which quantifies cannabis main cannabinoid with im-
plication on psychoactivity is needed. This unit is expected
to facilitate homogenization of cannabis registers, which is
essential to improve epidemiological research and public
health interventions.
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ear Editor,

Excessive alcohol use and alcohol use di-
sorders are major causes of death and disa-
bility worldwide (WHO, 2014). According to

the World Health Organization, 10% of adolescent deaths
(those aged 15 to 19 years) in the European Region were
attributable to alcohol (Drost et al. 2016).

Nowadays, one of the most prevalent patterns of alco-
hol consumption is called binge drinking (BD). In 2015
it was estimated that about 35% of European adolescents
of 15-16 years old have had at least one BD occasion in
the past 30 days (The ESPAD Group, 2016). Moreover, in
Spain, the series of surveys on the use of drugs in adoles-
cents of secondary education, ESTUDES 2014-2015, stated
that 32.2% have performed at least one BD occasion in the
last month (National Plan on Drugs, 2016) whereas a re-
cent study by Golpe, Gémez, Brana, Varela & Rial (2017)
concluded that 33.1% of Spanish adolescents were doing
intensive consumption last year and 20% last month (3
or more alcoholic drinks per sitting and drunkenness).
Moreover, 19.8% of adolescents were doing a risk alcohol
consumption without significant differences by gender. Ro-
mo-Avilés, Marcos-Marcos, Tarragona-Camacho, Gil-Garcia
& Marquina-Marquez (2016) found small differences be-
tween the amount of alcohol consumed or in “botellon”
participation between boys and girls. This suggests that
intensive alcohol consumption and BD have increased in
girls.

In the European Union, alcohol-attributable costs were
estimated at €125 billion in 2003. In Spain, the total social
costs of alcohol consumption can be around 1% of gross
domestic product (more than 10.000 million euros) (Puli-
do, Indave-Ruiz, Ruiz-Garcia, Bartroli & Barrio, 2014).

We did not find any study regarding costs associated
with BD and underage drinking in Europe but previous
works have shown youthful drinkers are at greater risk of:
being victimized and perpetrating youth violence; low edu-
cational attainment; and low college expectations, putting
a financial burden on the criminal justice system and edu-
cational sector. (WHO, 2014).

Based on the evidence, BD is mainly related to acute
effects in young people, such as acute intoxication, ac-
cidental and intentional injuries, road crashes, scholar
problems due to lower cognitive performance and brain
alterations as well as school absenteeism caused by the
symptoms caused by the hangover after acute alcohol in-
toxication, unprotected and unplanned sex, consumption
of other drugs, legal problems due to the reduction of
cognitive and verbal ability to resolve conflicts and deve-
loping an alcohol use disorder in adulthood (Pulido et al.,
2014, Windle & Windle, 2017). In a research carried out by
Windle & Windle in 2017 found that diagnostic accuracy
of adolescent alcohol problems in predicting alcohol de-
pendence 7 years later was 74%. In Spain, the annual pre-
valence self-informed about acute alcohol intoxication was
higher than 30% in population between 15 and 34 years
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old in 2011, being higher in adolescents between 15 and
16 years old (Pulido et al., 2014).

However, all these adverse or acute events could be asso-
ciated to economic consequences such as outpatient care,
hospital stays, some of the direct costs associated with vio-
lence as emergency care, police services or criminal justice,
traffic accidents with healthcare and scholar absenteeism
(Pulido et al., 2014; WHO, 2014).

Given the high prevalence and health, social and eco-
nomic consequences of alcohol use and BD, it seems clear
that strategies aimed at the prevention must be carried out.
Which measures are taken today for prevention of alcohol
use? To date, different programs to prevent alcohol use in
adolescents have been designed (Foxcroft y Tsertsvadze,
2012; Jander, Crutzen, Mercken, Candel & de Vries, 2016).
Currently there are some web-based computer-tailored
prevention programs but they are more extended usually
at international level.

A meta-analysis of computer-tailored interventions
for health behaviour change showed these interventions
would have clinically significant impact on rates of beha-
vioural risk factors (Krebs, Prochaska & Rossi, 2010). On
the one hand, these interventions have the potential to
reach many people from different social classes and ages.
This is because a significant percentage of the population,
today, has access to the internet. On the other hand, tai-
lored information is perceived as more relevant than no
tailored information (Schulz et al., 2014).

Despite of international and national interventions
(Foxcroft y Tsertsvadze, 2012) aim to prevent the alco-
hol use, in very few occasions their cost-effectiveness and
their efficiency has been assessed (Drost et al., 2016). In a
limited budget situation studying the cost-effectiveness of
interventions is a need to assess health decision making.
Therefore, cost-effectiveness analysis is a useful tool to in-
form the interest of an intervention and influence policy
and health planning.

In conclusion, there are important gaps in the infor-
mation about social and health harms associated to alco-
hol consumption in Spain, especially in the estimation of
mortality and morbidity burden, the prevalence of alcohol
use disorders, the social costs of consumption and the effi-
ciency of preventive interventions or programs. Therefore,
there is a need to evaluate the economic burden and eco-
nomic evaluation of interventions of BD.
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o the Editor,

Benzodiazepines (BZDs) are central nervous
system (CNS) depressants which are widely used
to treat insomnia and anxiety, despite having

long-term adverse side effects. (Fortea Gonzalez, Oriolo,
Balcells Oliverd, Sanchez Del Valle & Castellvi, 2017). As
with alcohol, continued use can lead to tolerance and de-
pendence phenomena. Discontinuation in such cases can
produce abstinence symptoms such as tremors, anxiety,
seizures and, occasionally, death (Brett y Murnion, 2015).

Diazepam is a BZD used to treat and prevent alcohol wi-
thdrawal (Bird & Makela, 1994), as well as BZD withdrawal.
Diazepam has a long elimination half-life (20-100 hours),
as does its active liver metabolite, nordiazepam (36-200
hours) (Greenblatt, Shader, Divoll & Harmatz, 1981),
which means that therapeutic concentrations can be pre-
sent for prolonged periods even after short-term treat-
ments (Muzyk, Leung, Nelson, Embury & Jones, 2013). It
also has a highly lipophilic nature, making for rapid onset
of action, with maximum concentration in the CNS being
quickly reached.

Among the strategies for tackling alcohol withdrawal,
the use of a BZD loading dose is considered valid (Lligona,
2007; Wasilewski et al., 1996). The pharmacokinetic profile
of diazepam allows a high initial loading dose to achieve an
immediate and sustained treatment effect. Normally this
load takes the form of 20 mg of diazepam doses orally every
2 hours until the patient is drowsy but reactive, producing

therapeutic concentrations of diazepam and nordiazepam
for more than 72 hours.

Nevertheless, despite its pharmacological properties
and its use for alcohol withdrawal, the loading strategy has
not been reported in the literature for treating BZD wi-
thdrawal, except as an initial strategy in the case of acute
withdrawal symptomatology followed by a gradual descen-
ding pattern (Sellers, 1988).

We describe the case of a 51-year-old woman with a his-
tory of long-term BZD use disorder, who was successfully
detoxified after receiving a loading dose of diazepam wi-
thout the subsequent administration of benzodiazepines.

Her toxicological history featured abuse of snorted
cocaine and cannabis in the past. She habitually smoked
tobacco and drank alcohol sporadically. Personality disor-
der stands out in her medical history, with predominant-
ly histrionic and borderline characteristics (DSM-5), and
self-harming behaviors.

BZD use was initiated by medical prescription for pa-
nic attacks and subsequently developed into a pattern of
dependence. She had two hospital admissions for detoxifi-
cation, where a tapering dose of clonazepam was applied,
with subsequent relapse. Recently she had been taking 5
mg of lorazepam and 100 mg of diazepam daily.

The patient was taken to the emergency room after an
estimated overdose of 200 mg of diazepam with the inten-
tion of committing suicide. The toxic urine screen was

negative for opioids and ethanol. During the observation
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“Diazepam loading”: ¢Can a strategy for preventing alcohol withdrawal be used to treat benzodiazepine use disorder?
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Figure 1. Monitoring of benzodiazepine levels in urine and nordiazepam in blood (the interval considered
therapeutic by the laboratory is shown in brackets) during the time of admission. The presence of therapeutic levels of active
metabolite in blood is noticeable over a prolonged period.

period she had respiratory depression, for which an in-
travenous perfusion of flumazenil was administered for 8
hours. Activated charcoal was not administered. She was
subsequently admitted to the acute psychiatric unit.

Since flumazenil suppresses the effects of BZDs by inhi-
bition but does not eliminate them from the organism, a
diazepam loading strategy analogous to that used for alco-
hol detoxification was chosen to treat the patient’s BZDs
withdrawal syndrome. The loading dose was considered to
be the earlier intake of 200 mg of diazepam.

She experienced neither symptoms nor severe signs of
BZD withdrawal such as delirium or seizures. No signs or
symptoms of abstinence were found or reported sponta-
neously beyond mild anxiety that gradually subsided, nor
was a rescue dose required. On the fourth day, monitoring
of BZDs in blood and urine was initiated. She was dischar-
ged after 18 days and has remained abstinent for 24 weeks.

In our experience, and consistent with its use for al-
cohol withdrawal, diazepam loading may be a valid stra-
tegy on its own for the prevention and treatment of BZD
abstinence. The half-life of diazepam and its metabolites
(such as nordiazepam) makes it possible to maintain ele-
vated serum levels of active substance, enabling progres-
sive reduction over time (Figure 1) and thereby preven-
ting abstinence symptoms from appearing. In this way
the administration of new doses of BZDs is avoided and
substance-seeking behavior is not reinforced, as would be

the case if BZDs were administered in split doses during
several days.

Despite the patient’s own overdose being taken as a
loading dose in our case, such doses could be administered
in a supervised manner to avoid subsequent complications.
Thus, although new studies are needed to assess the safety,
loading dosage and efficacy in comparison with conventio-
nal strategies for treatment and prevention of BZD with-
drawal, diazepam loading could be an effective alternative
that could also minimize the relapse into use of BZDs.
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o the Editor,

It was with great interest that we read the article
published by Dolengevich-Segal (Dolengevich-Se-
gal etal., 2017), which provides an interesting re-

view of the emerging phenomenon known as chemsex and
the different drugs used in this type of practice.

We would like to highlight the importance and useful-
ness of this paper, given the progressive increase in the pre-
valence of drug use in the context of sexual activity among
men who have sex with men (MSM) in Western Europe
(Fernandez-Davila et al,. 2016). This situation raises the
need to launch epidemiological studies to assess the phe-
nomenon - not only, however, from the point of view of
mental health, but also from the field of infectious diseases
and toxicology. We must not forget that this type of practi-
ce involves an increase in the risk of infection by sexually
transmitted diseases and the problems that drug use can
cause from the toxicological point of view. Both are causes
of emergency room (ER) consultation, and more training
in how to tackle the problems arising from chemsex should
be provided.

Medication is the second biggest cause of ER visits (Bil-
bao Gémez-Martino et al., 2017). In addition to the impact
on patient safety, adverse effects lead to greater demand
for healthcare resources (Bilbao Gomez-Martino et al.,
2017). Acute intoxication is a frequent reason for consul-
ting these services, representing 0.5-1% of total visits (Su-
pervia Caparrés et al., 2017). For these reasons, ERs should

propose research and intervention programs on this pro-
blem, using their own research networks and always with
the collaboration and understanding of the toxicology ex-
perts (Burbano Santos et al., 2017; Gonzdlez Del Castillo
etal., 2017).

The consumption of mephedrone, GHB and metham-
phetamine for recreational uses, frequent in chemsex ses-
sions, constitutes a health risk which is increased by the lack
of a specific antidote for any of them (Coll et al., 2016). In
addition, given the recent spread of these drugs, they have
been little studied and not much is known about their to-
xicity and problems derived from long-term use. Intranasal
methamphetamine can be a risk factor for transmission of
the hepatitis C virus after sharing the materials (tubes or
straws), not forgetting that the most dangerous route of ad-
ministration is injection (Folch et al., 2015). Furthermore,
protease inhibitors can increase GHB levels, and because
methamphetamines use the same hepatic metabolic pa-
thway as these, the likelihood of serious interactions be-
tween them is high (Hales et al., 2000). Deaths have been
reported in patients with HIV who take methamphetamine
during ritonavir treatment (Hales et al., 2000). The num-
ber of cases described is small but the risk is probably sig-
nificant for people on ritonavir and cobicistat treatment.

Considering the increase in primary HIV infections
in MSM, some health professionals propose pre-expo-
sure prophylaxis (PrEP), a biomedical intervention, as a
cost-effective way to reduce HIV transmission among men
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in this high-risk group and cheaper than post-exposure
prophylaxis (PEP) and taking lifelong antiretrovirals. The
PrEp, usually performed with Truvada, introduces a new
drug into the cocktail and could have a cumulative toxicity
effect or loss of efficacy due to potential drug interactions
given polydrug use in chemsex sessions (Uglietti et al.,
2012).

We believe that the above factors make it necessary to
conduct research studies, enhance the training of ER doc-
tors in these aspects and increase the information campaig-
ns to the population in relation to the effects of all these
substances, which have appeared recently in comparison
to other better-known drugs, as well as the risks associated
with the contexts in which they are used. With this type of
sexual practices on the increase, such campaigns could be
directed not only at the target population, but also involve
leisure facilities and health personnel to promote educa-
tional therapy from primary care to ER.
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Desde el ano 2012 sélo se admite la normativa APA.

Ante la preparacion de un articulo de cara a su publicacién se
deben revisar y aplicar las normas extensas, que pueden ser consul-
tadas en www.adicciones.es

Adicciones esta editada por Socidrogalcohol, Sociedad Cientifica
Espanola de Estudios sobre el Alcohol, el Alcoholismo y otras Toxico-
manias. Adicciones publica articulos originales sobre el tratamiento,
la prevencion, estudios basicos y descriptivos en el campo de las adic-
ciones de cualquier tipo, procedentes de distintas disciplinas (medici-
na, psicologia, investigacién basica, investigacion social, etc.). Todos
los articulos son seleccionados después de pasar un proceso de revi-
sion an6nimo hecho por expertos en cada tema. Adicciones publica 4
numeros al ano. Adicciones tiene las secciones de editorial, articulos
originales, informes breves, articulos de revision y cartas al director.
La revista se publica en espanol, aunque admite articulos en inglés.
Cuando publica un articulo en inglés, puede exigir su traduccién tam-
bién al espanol, pero no es la norma.

Papel. La revista Adicciones esta impresa en papel estucado fabri-
cado con pastas libres de cloro (TCF).

Conflictos de intereses. La politica de la revista es que en todos
los articulos y editoriales conste expresamente la existencia o no
de conflicto de intereses en el apartado correspondiente. Todos los
conflictos de interés son importantes, pero especial cuidado hay que
poner en el caso de haber recibido para el estudio financiacion de la
industria farmacéutica, alcoholera, tabaquera, etc. La revista Adiccio-
nes sigue en este tema las recomendaciones de ISAJE (International
Society of Addiction Journals Editors). Tener conflicto de intereses
no significa no poder publicar el articulo. En caso de duda sobre esta
cuestion se debe contactar con el editor.

Autoria. Es muy importante que tinicamente se consideren autores
aquellos que han hecho sustanciales contribuciones: 1) a la concep-
cion y diseno, adquisicién de datos, o el analisis e interpretacion de
datos; 2) a la redaccion del articulo o a su revision critica; y 3) que ha
dado su aprobacién de la version que se publicara. Los autores deben
asegurarse de que partes significativas del material aportado no ha
sido publicado con anterioridad. En caso de que puedan tener dudas
sobre el cumplimiento de esta norma, deberdn presentar copias de lo
publicado o de lo presentado para publicacion a otras revistas antes de
poder ser considerado el articulo para su revisiéon. En caso de dudas
sobre alguno de los aspectos anteriores los autores deben consultar
el acuerdo de Farmington al que esta adherida la revista Adicciones
(Anexo 1), las normas de “Sponshorship, authorship, and accounta-
bility” del International Committee of Medical Journal Editors (www.
icmje.org/sponsor.htm) o las normas de publicacion de la American
Psychological Association, 6* ediciéon (2010) (www.apastyle.org). El
editor de la revista puede dirigirse a los autores del articulo para que
especifiquen cual ha sido la contribucién de cada uno de ellos.

Preparacién de manuscritos. Los autores deben seguir exclusiva-
mente para la presentacion de sus manuscritos las Normas de Publi-
cacién de la American Psychological Association (6* edicién, 2010;
http://www.apastyle.org). Las excepciones a esta regla son minimas y
dependen sélo de las diferencias que puede haber en el uso del espa-
nol y del inglés. Por ejemplo, los ingleses utilizan en la bibliografia el
signo ‘&’ antes del ultimo autor, mientras que en espanol dicho signo
se corresponde exactamente con la ‘y’ (por tanto los articulos en espa-
nol utilizaran solo la ‘y’); otra diferencia puede ser en los titulos de los
articulos, puesto que en inglés se pone en mayuscula la primera letra
de muchas de las palabras, mientras que en espanol s6lo ponemos la
primera...

NO existe un limite exacto de palabras para los trabajos que se pre-
senten. Pero debera cuidarse mucho que toda la informacién que se
incluya sea estrictamente la necesaria.

Es importante que los articulos sean interesantes para la comuni-
dad cientifica del campo de las adicciones. Se evitaran trabajos que
se refieran a realidades muy concretas —a menos que precisamente en
ello resida su interés-, o que sean basicamente descriptivos —a menos,
nuevamente, que se trate de algo novedoso.

Articulos originales. Seran preferentemente trabajos de investi-
gacion clinicos o experimentales sobre el campo de las drogodepen-
dencias o las adicciones. Pero también pueden ser aceptados trabajos
teoéricos o de otro tipo.

Informes breves. En esta seccion se consideraran los trabajos de
investigacion que por sus caracteristicas especiales (series con nime-
ro reducido de observaciones, casos clinicos, trabajos de investigacion
con objetivos y resultados muy concretos, estudios epidemiolégicos
descriptivos, primeros resultados de un estudio amplio, etc.) pueden
ser publicados de forma abreviada y rapida.

Articulos de revision. Presentardn la actualizacién de un tema de
forma rigurosa y exhaustiva. Deberan regirse normalmente por meto-
dologias sistematizadas. El contenido del articulo podra llevar los
apartados necesarios para la mejor comprension de los lectores. En
su parte final debe aparecer un apartado de discusién o conclusiones.
La extension preferiblemente no deberia superar las 5.000 palabras,
pero siempre que esté justificado, se admitirian revisiones mas largas.

Cartas al Director. Tendran normalmente un maximo de 800 pala-
bras, 10 referencias y una tabla o figura. Pueden consistir en una pre-
sentacion breve sobre algo novedoso, una investigacion original, o la
contestacion o matizacién a un articulo publicado en la revista. Cuan-
do sea éste el caso la carta tendra que recibirse dentro de las 6 semanas
subsiguientes a la publicacién del articulo en el niimero de la revista

PRESENTACION DE LOS TRABAJOS

Envio electronico. La forma mas rapida y preferente de enviar arti-
culos para su revision editorial es a través de www.adicciones.es. Alli
encontrara todas las instrucciones a seguir y la forma de adjuntar el
original. Todo el seguimiento del proceso de revisién y editorial se
realizara a través de la web (a través de la plataforma de RECYT). Esta
es la tinica forma prevista para envio de articulos (pero si tiene algu-
na duda puede comunicarse con secretaria@adicciones.es). Sera muy
util para facilitar el proceso de revision que en el momento del envio
del articulo proporcione a través de la misma plataforma informacion
sobre por lo menos dos posibles revisores para su articulo (nombre,
institucion y correo electrénico). Estos revisores deberan ser expertos
en el tema y no estar ligados a la investigacion que se desarrolla en el
trabajo presentado. Tampoco podran pertenecer al actual Comité de
Redaccion o Editorial. La revista se reserva la decisién de utilizar o no
dichos revisores propuestos. El editor senalard ademas normalmente
otros revisores. Recordar que el proceso de revisiéon es anénimo para
los autores. Caso de que no fuese posible por alguna razén o tuviese
algun problema con el envio del articulo a través de la web, le agrade-
ceremos que se ponga en contacto con secretaria@adicciones.es o al
teléfono (+34) 971727434 o a Editor de Adicciones. Rambla, 15, 2°, 3%
07003 Palma de Mallorca.

ESTRUCTURA DE LOS TRABAJOS ENVIADOS A LAREVISTA

Todas las hojas deberan ir numeradas correlativamente en la parte
superior derecha. Cada parte del manuscrito empezara una pagina en
el siguiente orden:

1. En la primera pdgina del articulo se indicaran, en el orden que
aqui se cita, los siguientes datos:
- Titulo del articulo, en minisculas (en castellano e inglés) excep-
to la letra inicial.

- Nombre de los autores completo (no sélo iniciales), y uno o dos
apellidos del/los autor/es (p. j.: Miguel Garcia o Miguel Garcia
Rodriguez o bien Miguel Garcia-Rodriguez, teniendo en cuenta
que la forma que hayan utilizado los autores es la que se enviara
a las bases de datos) en mintusculas, excepto la letra inicial. Los
distintos autores vendran separados por punto y coma. Detras
del apellido de cada autor, sin espacio intermedio y en superin-
dice, debera ir un asterisco de llamada (1 asterisco para el pri-
mero, 2 para el segundo, etc.). Estos asteriscos son necesarios
para indicar en el siguiente punto la institucion donde se ha rea-
lizado el trabajo.

- Precedidos por un asterisco o los que fuesen necesarios —segun
el punto anterior- se indicardn el nombre/s del centro/s donde
se ha realizado el trabajo o donde trabajan los autores.

Al final de la primera pdgina (no como ‘nota al pie’) se colo-
cara este texto: “Enviar correspondencia a: ...”, indicando el nom-
bre, la direccion postal, correo electrénico u otra informacion
mediante la cual el autor elegido podra ser contactado. Este sera



el autor al cual la secretaria se dirigira durante el proceso de revi-
sion, a menos que se acuerde mutuamente otra solucion.

2. La segunda hoja del articulo incluird un resumen del traba-
jo presentado, tanto en espanol como en inglés. Dicho resumen
tendra alrededor de 250 palabras. Siguiendo las normas de publi-
cacion internacional ya citadas, el resumen debe especificar los
objetivos del estudio o investigacién; la metodologia fundamental
utilizada; los principales resultados; y las conclusiones mas impor-
tantes y/o novedosas. El resumen debe redactarse en uno o varios
parrafos siguiendo las normas de publicacién de la APA, sin aten-
der a las divisiones de antecedentes, método, etc.

Después del resumen se incluira un listado de alrededor de 5
Palabras clave en espanol y luego en inglés (Key words) en mins-
culas y separadas por comas que, a ser posible, se adapten a las
normalmente utilizadas en los indices al uso (ej., Index Medicus,
Psychological Abstracts, Indice Médico Espaiiol).

3. La tercera hoja dara inicio al texto del articulo. Se reco-
mienda la redaccién del texto en impersonal. Conviene dividir
claramente los trabajos en apartados, siguiendo, siempre que sea
posible por las caracteristicas del estudio, el esquema general
siguiente: Introduccién (no obstante la palabra introduccion no
se pondra, pues se da por supuesta), Método, Resultados, Discu-
si6n, Reconocimientos, Conflicto de intereses y Referencias.

Introduccion. Sera breve y deberd proporcionar sélo la explicacion
necesaria para que el lector pueda comprender el texto que sigue a
continuacién. No debe contener tablas ni figuras, a menos que sean
imprescindibles para la comprension del texto. Debe incluir un ulti-
mo parrafo en el que se exponga de forma clara el o los objetivos del
trabajo. Siempre que se pretenda publicar una observacion muy infre-
cuente, debe precisarse en el texto el método de pesquisa bibliografi-
ca, las palabras claves empleadas, los anos de cobertura y la fecha de
actualizacion.

Métodos. Se describira claramente la metodologia empleada
(seleccion de la muestra, como se recogieron los datos, instrumentos
de recogida de datos o de evaluacion, temporalizacion,... Se deben
identificar los métodos, instrumentos de evaluacion, tratamientos, far-
macos utilizados, aparatos, sistema de evaluacion, pruebas estadisticas
si son novedosas, métodos nuevos, etc. Debe especificarse el tipo de
estudio (descriptivo, epidemiol6gico, experimental, ensayo clinico,
etc.), sistema de asignacion de los sujetos a grupos, aleatorizacion, etc.
Cuando haya un protocolo debe citarse. Cuando los experimentos son
realizados con animales o el ensayo es experimental en humanos debe
especificarse explicitamente que se han seguido las normas éticas
deontolégicas, de investigacién y que se han cumplido los convenios
internacionales de experimentacién animal o humana. Debe especi-
ficarse el tipo de analisis estadistico que se va a utilizar, describirlo
cuando éste sea nuevo o poco conocido, e indicar el paquete estadisti-
co que se va a utilizar. Se valorara positivamente si se ha conseguido la
aprobacion del estudio por algin comité ético o se podra exigir cuan-
do el estudio realizado lo requiera.

Resultados. Los resultados deben presentarse en una secuencia
l6gica en el texto, tablas y figuras. Utilice s6lo aquellas tablas y figuras
estrictamente necesarias, que expresen claramente los resultados del
estudio. No duplique los datos en tablas y figuras. No repita en el texto
todos los datos de las tablas y figuras, s6lo los mas importantes. Enfati-
ce y resuma so6lo las observaciones mas importantes. Adicciones adopta
el sistema convencional del 5% como valor para la significacion estadis-
tica y no acepta tener en cuenta las tendencias para valores menores.

Los ensayos clinicos aleatorizados deben adecuarse a las guias CON-
SORT (www.consort-statement.org) y los estudios con disenos no expe-
rimentales a las guias TREND (www.trend-statement.org/asp/trend.
asp) para la mayor claridad de los lectores y revisores del trabajo. Igual-
mente, se presentaran los estadisticos del tamano del efecto.

Discusién. Enfatizara los aspectos nuevos e importantes del estu-
dio y las conclusiones que se derivan del mismo. No repita en detalle
los resultados que ha presentado en la seccion anterior ni en la intro-
duccion. Destaque lo mds importante y controvertido y relacionelo
con otros estudios relevantes sobre el tema. No haga suposiciones si no
se ven apoyadas por los datos. Cuando sea apropiado pueden incluir-
se recomendaciones. Indique las implicaciones de sus hallazgos y sus

limitaciones (estas preferiblemente formaran un parrafo al final del
articulo).

Reconocimientos. Este apartado se situara al final del texto del arti-
culo y justo antes del apartado de Referencias. Cuando se considere
necesario se citara a las personas, centros o entidades que hayan cola-
borado o apoyado la realizacion del trabajo. Pueden incluirse todas
aquellas personas que hayan ayudado en la preparacion del articulo,
pero no con la intensidad requerida para ser considerados autores. Si
el trabajo ha sido financiado se indicara la entidad financiadora.

Conflicto de intereses. Todos los articulos, editoriales, comenta-
rios, opiniones, resenas de libros y cartas que se publican en la revista
estardn acompanados por una declaracién sobre los posibles o reales
conflictos de interés o una declaracion de que los autores no tienen
conflictos de intereses que declarar.

Referencias. Seguiran de forma estricta las normas de la Ameri-
can Psychological Association [American Psychological Association
(2010). Publication Manual of the American Psychological Association
(6th ed.). Washington, DC. http://www.apastyle.org

Tablas y figuras. Iran al final del texto, numeradas, y cada una en
una pagina distinta, siguiendo el diseno propio de la APA.

EL PROCESO DE REVISION DEL MANUSCRITO

Los articulos son enviados a la revista a través de la www.adicciones.es.
Los autores reciben al enviar el articulo unas claves para poder entrar
en la web y revisar la situacién de su articulo. No obstante el editor de
la revista enviard un mensaje cuando tenga una decisiéon tomada o
quiera preguntar alguna cuestién. Una vez recibido el manuscrito en
la Redaccion de la Revista Adicciones empezara el proceso de revision.

El Editor, normalmente consultando con los editores asociados,
puede desestimar de entrada un articulo que entienda que claramen-
te no reune la calidad suficiente o no entra dentro de las prioridades
de la revista. El editor puede rechazar de entrada aquellos articulos
que no cumplan estrictamente dicha normativa, sin pasarlo a revision.

Los manuscritos serdan enviados por el Editor o los Editores Asocia-
dos a dos o mas expertos en el tema (revisores), que haran los comen-
tarios pertinentes sobre el mismo y que requeriran aquellos cambios
que estimen necesarios; también pueden dar su opinién sobre la acep-
tacion o rechazo del articulo. La tltima decision, basada en el informe
de los revisores, o del editor asociado que se hubiese responsabilizado
de la revision, sera tomada por el Editor de la revista, que podra con-
sultar ademas a los Editores asociados. En todo el proceso de revision
se mantendra el principio de confidencialidad por parte de los revi-
sores hacia el trabajo que revisan, asi como la confidencialidad de los
nombres de los revisores entre ellos o ante los autores del manuscrito.

El resultado de la revision del manuscrito serd enviado al autor de
correspondencia que viene en el articulo indicandole su aceptacién,
rechazo o la necesidad de someterse a una nueva revision una vez teni-
dos en cuenta los comentarios de los revisores o del editor. El autor, si
es el caso, debera hacer los cambios senalados —cuando esté de acuer-
do con ellos—, enviando:

- Una copia del manuscrito revisado.

- Otro documento en donde se exponga de forma detallada las prin-
cipales modificaciones efectuadas, asi como sus propios comen-
tarios sobre los principales aspectos de la revisién, con los que
obviamente puede estar en desacuerdo.

Una vez aceptado el articulo, se enviara a los autores las pruebas de
imprenta para que las corrijan. Los autores son totalmente responsa-
bles de la version final que se publique. Los autores pueden hacer el
uso que crean pertinente para la difusion del articulo, siempre que
quede clara toda la informacién necesaria acerca de la revista donde
ha sido publicado.

Copyright y permisos. Los derechos de copyright de todos los arti-
culos publicados en la revista Adicciones pasan a ser propiedad de
la revista. La cesion de derechos sera firmada por el autor o autores
cuando envian su manuscrito para su consideracién de publicacion.
Los autores se comprometen a acompanar el manuscrito de todos
los permisos correspondientes para reproducir material previamen-
te publicado que se va a incluir en el manuscrito, como texto, tablas,
figuras, etc.
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1. NOMBRE DEL MEDICAMENTO. Xeplion 25 mg suspensicn inyectable de iberacion prolongado. Xeplion 50 mg suspensidn inyectable de liberacién prolongada. Xeplion 75 mg
suspensidn inyectable de iberacion prolongado. Xepfion 100 mg suspensicn inyectable de lberacion prolongoda. Xeplion 150 mg suspension inyectable de Iberacign prolongada. 2.
COMPOSICION CUALITATIVA Y CUANTITATIVA. 25 mg suspensicn inyectable de liberacion prolongado. Cada jeringa precargada confiene 39 g de palmitato de paliperidona
equivalentes o 25 mg de poliperidona. 50 mg suspension inyectable de liberacion prolongado. Cada jeringo precorgada confiens 78 mg de palmitato de paliperidona equivalentes a
50 mg de paliperidona. 75 my suspension inyectable de liberaddn prolongada. Cada jeringa precargada contiene 117 mg de polmitato de paliperidona equivelentes 75 mg de
paliperidona. 100 mg suspension inyectable de liberacian prolongado. Cada jeringo precargada contiene 156 mg de palmitato de paliperidono equivalentes a 100 g de poliperido-
na. 150 mg suspensicn nyectable de liberacdn prolongad. Cado feringa precargada contiene 234 mg de polmitato de palieridono equivalentes o 150 mg de paliperidono. Para
consultar l lista completa de excpientes, ver seccion 6.1. 3. FORMA FARMACEUTICA. Suspensidn inyectable de liberacidn prolongada. La suspension es de color blanco o blon-
quecino. La suspensicn iene un pH neutro (aproximadomente 7,0). 4. DATOS CLINICOS. 4.1. Indicaciones terapguticas. Xeplion estd indicado pora el ratamiento de manteni-
miento de lo esquizofrenia en pacientes adultos estabilizados con poliperidona o isperidona. En determinados pacientes adultos con esquizofrenia y respuesta previa a paliperidona o
risperidona oral, Xeplion puede ser uflizado sin necesidad de estabilizacidn previa con fratamiento oral silos sintomas psicaficos son leves o moderados y es necesario un tiatomiento
on un inyectable de acdion prolongado. 4.2. Posologia y forma de administraci6n. Posologia. Se recomienda inicor Xeplion con una dosis de 150 mg en el dia 1 de tratomiento
100 mg una semana después (dfa 8), ambos adminishados en el misculo deltoides para alcanzar concentraciones terapéuticas rdpidomente (ver seccin 5.2). La tercera dosis se
debe odministrar un mes después de lo segundo dosis de inico. Lo dosis de mantenimiento mensual recomendada es de 75 mg; algunos pacentes pueden beneficiarse de dosis
inferiores o superiores dentro del rango recomendado de 25 a 150 mg en funcidn de lo tolerabilidad y/o eficoci individual del paciente. Los pacientes con sobrepeso u obesos pue-
den requerir dosis situodas en la parte superior del infervalo (ver seccion 5.2). Después de la segunda dosis de inicio, s dosis de mantenimiento mensuales s¢ pueden administrar
tanto en el mésculo delides como en el gliteo. El ajuste de lo dosis de mantenimiento se puede hacer mensualmente. Al realizar ajustes de o dosis, se deben tener en cuenta las
coracterisicos de liberocion prolongudu de eplion (ver sectn 5.2), dodo que el pleno efect de s dosis de manfenimiento puede no resulo evidentedurante varios meses. (e
5 el e ont e A aain rovvn s ¢ e v Kgnfae Bl ofamiento recbido previamente con paliperidona oral o risperidona oral puede ser inferumpi-
do en e momento de iniciar ¢l tatomiento con Yeplon. Algunos puclenlessepueden henefcor de una refirada gradual. Yeplion debe inicorse segin se descrbe ol principio de lo
secion 4.2 anferior, (i ghice SSpi vl s gin chovwan 6 Saskin, Al realizor e combio de tiafamiento de los pacientes desde risperdona inyectoble de
acién proongads, incie el ratomiento con Xeplion en lugar de a siguiene inyeccén programado. A prtv de entonces, Xepion e debe confnuar en nfenclos mensuales. No es
necesario seguir el 1égimen de dosificacion inical de una semana incloyendo las inyecciones intramusculares (dia 1y8, lespedivumeme) seqlin se describe en la seccion 4.2 anterior.
Los pacientes previamente estabilzados con diferentes dosis de risperidona inyectable de accidn prolongada pueden alcanzar una exposicdn similar o paliperidona en estado estacio-
nario durante el ratamiento de mantenimiento con dosis mensuales de Xeplion segin s¢ describe a confinuacidn:

Dosis de risperidona inyectable de accidn p Ja y Yeplion necesaria para alcanzar una exposicion a poliperidona similar en estado estacionario

Dosis previa de risperidona inyectable de acddn prolongada Inyeccidn de Xeplion
25 mg cada 2 semonas 50 mg mensualmente

37,5 mg coda 2 semanas 75 mg mensualmente
50 mg coda 2 semanas 100 mg mensualmente

La nterrupcidn de los medicomentos anfipsicafcos debe realizarse de acuerdo a una apropiada informacidn de prescripcian. En coso de interrupcion de Xeplion, se deben considerar
sus caractrisicas de iberacdn prolongada. Se ho de resvoluar periddicomente la necesidad de confinuar con lo administracian de los medicomentos actuales para el tratamiento de
los sntomes exopiamidoles (SEP). Dosis omifidus. #teia'® mone skitar Se recomienda que la segunda dosis de iniciacion de Xeplion se administre na semo-
na despugs de la primera dosis. Para evitar o omision de esta d05|s los puclemes pueden rechi la sequnda dosis 4 dios antes o despues del momento de adminisfracion semanal
(dia 8). Del mismo modo, se recomienda administrar mensualmente o fercera inyeccidn y las siguientes después del régimen de iniciacion. Para evitar la omision de la dosis men-
sual, los pacientes pueden recibir o inyeccion hasta 7 dis antes o después del momento de adminisracion mensul. Si e omite la fecha limite para la segunda nyeccidn de Keplion
(dm 84 diog), el momento de reinico recomendado depends del fismpo que haya tanscurrido desde la pnmem inyeccion del padiente. CmER d & saunek diai o vy
o SEREMIS il I et et i hon anscurrido menos de 4 semancs desde lo primero inyecctn, e l debe adminisror o pocients Lo sequnda inyeccidn de 100 mg
en el masculo deltides fon pronto como seo posibl. Se debe adminisrar una ercera nyeccion de Xeplon de 75 m en el masculo deltoides o en l l(teo 5 semanas después de o
primera inyeccion (independientemente del momento en el que se haya administiodo lo segunda inyecddn). A pur irde enonces, se debe sequi el o normal de inyecciones men-
suols, ya sea en el mésculo delfoides o en el glitea, de 25 mg o 150 mg en fundén de o tlerabilidad y/o eficacio individul del paciente. Cimisin 2 i sequviga i dh
et f ¢ 7 Sy ped b i e Sihan ronscurrido enfre 4 7 semans desde lo pimera inyecdén de Yeplion, reanude lo adminshacién con dos inyecdo-
s de 100 mg de lo siguiente manera: 1. una inyecddn en el deloides fan pronto como sea posible, 2. ol inyeccién en el deliides una semana mds tarde, 3. reanudacidn del
(iclo normal de inyecciones mensuales, ya sea en el mésculo delfoides o en el gliteo, de 25 mg a 150 mg en funcién de la folerabilidad y/o eficocia individual del paciente. ¥z
0917 S90S g o i 7 SEGE et T g iecin”. i hon anscurrido s de 7 semanas desde lo primera inyeccion de Yeplion, inice la adminishacidn
segin los pautas recomendados para lo iniciacion de Xeplion recogidas onteriormente, Cién 4 chis e marmersirvianks Marsuh 7 s ¢ semazs’, Tros o inciacion, ef
(iclo de inyeccion recomendado de Xeplion es mensual. Si han franscurido menos de 6 semanas desde o Glfima inyeccidn, entonces se debe administrr lo dogis previamente estabi-
lizada ton pronto como sea posible, seguida de inyecciones a intervalos mensuoles. Cmaziin /s g d unfaramsam mane 4 semane 3 6 s, i hon ronscurido
mds de 6 semanas desde lo diima inyeccion de Yeplion, lo recomendacidn es la siguiente: i Jis pyieses estabaizia: 2o s 2732wy 1. una inyecdon en el del-
Hoides tan pronto como sea posible, de la misma dosis en lo que el paciente se estabilzd previamente. 2. ofra inyeccidn en el deltoides (misma dosis) una semana mds tarde (dio 8).
3. reanudacidn del cido normal de inyecciones mensuales, yo sea en el mésculo delioides o en el gliteo, de 25 mg a 150 mg en funcidn de la tolerabilidod y/o eficacia individuol del
paciente. %55 noiaries gstaiizzans n TATR 1. una inyeccion en el delioides fon pronfo como sea posible, de una dosis de 100 my. 2. ofa inyeccién en el deloides una
semana mds farde (dio 8) de una dosis de 100 mg. 3. reanudacién del ciclo normal de inyecciones mensuales, ya sea en el mésculo delfoides o en el gliteo, de 25 mg a 150 mg en
funcidn de la toerabilidad y/o eficacio individual del paciente. £omisiie % 2 et o e iz i han transcurrido mds de 6 meses desde la dlfima
inyeccion de Xeplion, inice la adminisfracin segdn las pautas recomendadas pora la iiciacidn de Yeplion recogidas anteriormente. Poblaciones especioles. Féoimi d et v
268, No s ho establecido lo eficacia y lo seguridad en la poblacidn de edod ovanzado 65 aos. En general, lo dosis recomendada de Yeplion en los pacientes de edad avanzada
con funcion renal normal es la misma que pora los pacientes adultos mds 6venes con funcian renal normal. Sin embargo, yo que los pacientes de edad avanzada pueden tener dis-
minuido la funidn renal, puede ser necesorio ajustor o dosis (ver dzsienciz iewa! mas adelante para conocer los recomendaciones de dosificacidn en pacientes con insufciencia
renal). gsienci sl No se ho estudiado Xeplion sistemicamente en los pacientes con insuficiencia renal (ver seccidn 5.2). En los pacientes con insuficiencio renal leve (aclo-
amignto de ceatining >50 o <80 mi/min), se recomiendo iniciar Xeplion con una dosis de 100 g el dia 1 del ratomiento y 75 mg una semana despugs, ambos adrinishados
en ¢l misculo deltoides. Lo dosis de montenimiento mensual recomendado es de 50 mg con un rango de 25 o 100 mg, en funcion de la tolerabilidad y/o eficacia individuol del
paciente. Yeplion no estd recomendado en pacientes con insuficienda renal moderada o grave (aclaromiento de creafining <50 ml/min) (ver seccidn 4.4). Fetsinare Regite
Basdndose en o experiencia con paliperidona oral, no es predso justar las dosis en los pacientes con insuficiencia heptica leve o moderada. Dado que paliperidona no s¢ ha estu-
diodo en pacienes con insufcencia hepica grave, s recomiendo precaucidn en estos pacientes (ve secddn 5.2). Pciin sech i No se ho esfoblecid lo seguiidod y lo efce-
(o de Yeplion en nifos y adolescentes <18 afos de edad. No hay datos disponibles. Forma de administracion. Xeplion se uflizo dnicomente para uso infromuscular. No se debe
adminisfrar por ninguna ofra vio. Se debe inyector lentamente, profundamente en el misculo defoides o en el gl(teo. Cada inyeccidn debe ser administrada por un profesional sani-
tario. La administacidn debe realzorse en una sola inyecddn. Lo dosis no se debe administrar en inyecciones divididas. Las dosis de iiciacian del dia 1y del dia 8 se deben adminis-
frar ambos en el misculo deloides pora olcanzor concentraciones terapéuicas rdpidomente (ver seccidn 5.2). Después de o segunda dosis de inicio, los dosis de mantenimiento
mensuales s¢ pueden dministar fanto en el misculo delfides como en el gldteo. Se debe cambior del glteo al deftoides (y viceversa) en caso de dolor en el lgar de inyeccign s
o se folera bien el molestor en el lugar de inyecddn (ver seccdn 4.8). Tombién se recomienda cltermar entre los lodos izquierdo y derecho (ver mds odelonte). Para consultar los
instrucciones de uso y manipulacian de Xeplion, ver prospecto (informacidn destinoda Gnicoments @ médicos o profesionales del sector sanitari). dsmiesmiin en of e g+
fiaes. £l tomafio de lo aguja recomendado para la administrocidn inicial y de mantenimiento de Xeplion en el mésculo deltoides viene determinada por el peso del paciente. En los
pacientes >90 kg, se recomienda lo agujo de calibre 22 de 1% pulgadas (38,1 mm x 0,72 mm). En los pacientes <90 kg, s¢ recomienda la aguja de calibre 23 de 1 pulgada
(25,4 mm x 0,64 mm). Las inyecciones en el deloides se deben alternar entre los dos misculos deltides. Asmyniaranic g6 & mikinde ik £l tomafio de lo aguja recomendado
para lo administracdn de mantenimiento de Xeplion en el misculo gldteo es el de una aguja de calibre 22 de 172 pulgadas (38,1 mm x 0,72 mm). La adminisfrocion se debe reali-
2ar en el cuadrante supesior extero de lo zona glétea. Los inyecciones en el gliteo se deben oltemar entre los dos mésculos gliteos. 4.3. Contraindicaciones. Hipersensibilidad ol
prindpio activo, a risperidona o o alguno de los excipientes inclidos en la seccidn 6.1. 4.4, Advertenias y precauciones especiales de empleo. Uso en pacientes que se encuen-
Hran en un estado sumomente agitado o psicdfico grave. Xeplion no e debe uilzar para el Hatamiento de estados agitados agudos o psicGticos graves cuando esté jstificado el
control inmediato de los sinfomos. Infenvalo QI. Se debe fener precoucion al recetar paliperidona o pacientes con enfermedad cardiovescular conodida o antecedentes familiores de
prolongacion del intervalo T, y en coso de uso concomitante con ofros medicomentos que prolonguen el intervolo Q. Sindrome neuroléptico maligno. Se han nofificado cosos del
Sindrome Neuroléptico Maligno (SN, que se caracteiza por hipertermi, rigidez musculr, nestabilidod autondmica, alferaion de lo conscienci y elevacidn de los niveles séicos
de weating fosfocinaso relacionados con paliperidona. Otros signos liicos pueden ser mioglobinuria (rabdomidlisi) e insuficienca renal agudo. Si un paciente desarrolla signos o
sintomas indicativos del SNM, se debe interrumpir lo adminisfracion de paliperidono. Discinesia tordia. Los medicamentos con propiedades antagonistas del receptor de la dopaming
¢ han asociado con lo induccidn de discinesio fardio, caracterizada por movimientos rfmicos involuntarios, predominantemente de o lengua y/o la caro. Si aporecen signas y sinto-
mas de discinesio fordia, s¢ debe considerar o interrupcian de lo administracion de todos los anfipsicicos, incluido paliperidona. Leucopenia, neutropenia y agranulocitsis. S¢ hon
nofificado cosos de leucopenio, neutropenia y agranuloctsis con Xeplion. La agranulocitosis ha sido nofficada en muy raras ocasiones (<1/10.000 pacientes) durante lo experien-
(o post-comercialzacion. Pacientes con un historcl de un bojo recuento de globulos blancos dlinicamente signifcaivo (GB) o una leucopenia/neutropenia inducido por el medica-
mento deben ser monitorizados durante los primeros meses de trotamiento y se considerard discontinuar el tratomiento con Xeplion si aparecen los primeros signos de disminucidn
dinicomente signifcativa de 6B, en ausencia de otros factores causales. Pacientes con neutropenia clinicamente significativa deben ser cuidadosamente monitorizados por la igbre u
ofos sifomas o signos de infeccidn y se deben frtar inmediatomente en coso de aparecer estos snfomas o signas. En pacientes con neutropenia grave (ecuento ftal de neutGfilos
<1x10%/1) se debe discontinuar el tatamiento con Xeplion y controlar los niveles de GB hasta la recuperacdn. Reacciones de hipersensibilidad. Durante lo experiend pos-
comercializacion s¢ han nofificado raramente reacciones anafildcticas en pacientes que previamente hon tolerado risperidona oral y paliperidona oral (ver las secciones
4.1y 4.8). Si ocurren reacciones de hipersensibilidad, interumpir el tratomiento con Xeplion, iniciar medidos generales de soporte dlinicamente apropiados y vigilar ol
paciente hasta que los signos y sintomas se resuelvan (ver las secciones 4.3 y 4.8). Hiperglucemia y diabetes mellitus. Se ha nofificado hiperglucemia, diabetes mellius y
exacerbacion de diabefes pre-existente que induye coma diabéfico y cetoacidoss, durante el tatomiento con paliperidona. Se recomienda una monitorizacion dlinica adecuado de
acverdo con los guos anfispicSticas utilizadas. A los pacentes tiatados con Xeplion s les deben monitorizar los sintomas de lo hiperglucemia (fales como polidipsia, poliuria, polifo-
gia y debilidad) y a los pocientes con diabetes melltus se les debe monitorizar regularmente el empeoramiento del control de glucosa. Aumento de peso. Se ha nofiicado un aumen-
to de peso significativo con el uso de Xeplion. I peso debe controlarse regularmente. Uso en pacientes con tumores dependientes de prolactina. Los estudios de culfvo de tejidos
sugieren que la prolacting pueds estimulor el crecimiento de célulos en los tumores de mama humanos. Aunque hasta ahora los estudios dinicos y epidemioldgicos no han demosro-
do lo existencia de una asociacion claro con la administracign de anfipsicdficos, se recomienda precaucidn en pacientes con antecedentes patolGgicos de interés. Paliperidona se debe
uflzar con precaucidn en pacientes con un fumor preexistente que pueda ser dependiente de prolactina. Hipotension ortostdfica. Paliperidona puede inducir hipotension orfostdtica en
algunos pacientes sobre o base de su acividad alfo-blogueante. Segn los datos agrupados de los res ensoyos controlados con placebo, de dosis fijos y 6 semanas de duracion con
comprimidos orales de paliperidona de liberacdn prolongada (3, 6, 9'y 12 mg), el 2,5% de los pacientes tatados con poliperidona oral comunicaron hipotensicn orfosttica, en
comporacidn con el 0,8% de los sujetos ratados con plocebo. Xeplion debe utilizarse con precoucidn en pacientes con enfermedad cardiovascular conocida (p. €, insuficiencia cardio-
@, infarto de miocardio o isquemi, trastornos de la conducdtn), enfermedad cerebrovascular o afeccones que predispongan ol paciente a lo hipotension (p. ej. deshidratodn &
hipovolemia). Convulsiones. Xeplion dsbe utilizarse con precoucion en pacientes con antecedentes de convulsiones u ofros frastomos que potencilmente puedon reduci el umbrol
convulsivo. Insuficencia renl. Los concentraciones plasmdicos de paliperidono qumentan en pacientes con insuficiencia renal y por fonto, se recomienda un ajuste de la dosis en
pacientes con insuficienci renal leve. Xeplion no estd recomendado en pacientes con insuficienda renal moderada o grove (adloramiento de ceatining <50 ml/min) (ver secciones
4.2y5.). Insuficienda hepdtica. No se dispone de datos en pacientes con insuficiencio hepdfico grave (clse C de Child-Pugh). Se recomiendo precauitn si se ufilza paliperidona
en dichos pacientes. Pacientes de edad avanzada con demencia. No se ha estudiado Xeplion en pacientes de edad avanzada con demencia. Xeplon se debe uilzar con precaucion en
pacientes de edad avanzada con demeni y con fuctores de riesgo de padecer icfus. Lo experiencia con risperidona citado mds adelante se considera vdlido tombién para paliperido-
0. Ahitakies’ et En un etandlisis de 17 ensoyos dlinicos contolados, los pacientes de edod avanzada con demencio frfados con ofros anfpsicicos ffpics, foles como ripe-
ridona, aripiprazol, olanzapina y quefiaping, tenfan un mayor riesgo de mortaldad en comparacidn con placebo. Entre los pacentes frtados con risperidon, o mortlidad fue del

4% frente ol 3,1% con placebo. Aeasvionss aebersiz cerevinesives. Se ha obsenvado un oumento de aproximadaments 3 veces del riesgo de reacciones adversas cerebrovascu-
lares en los ensayos dinicos oleatorizados controlados con placebo en o poblacidn con demencia al uflzar algunos antipsicfcos atfpicos, fales como risperidona, aripiprazol y olan-
70pina. Se desconoce el mecanismo de este aumento del iesgo. Enfermedad de Porkinson y demencia con cuerpos de Lewy. Los médicos deben sopesar los riesgos y los beneficios de
prescribir Xeplion a los pacientes con enfermedad de Parkinson o Demencia con Cuerpos de Lewy (DCL), ya que ambos grupos pueden tener mayor riesgo de padecer Sindrome Neuro-
Iéptico Maligno, asf como tener una moyor sensibilidad o los antipsicoticos. Los manifestaciones de este aumento de la sensibilidad pueden incuir confusidn, obnubilacidn, inestabil-
dad postural con cofds frecuentes, ademds de sintomas exrapiramidoles. Priapismo. Se ha nofficado que los medicamentos anfipsicéticos (incuida risperidona) con efectos de blo-
queo alfo advenérgico inducen priapismo. Durante la vigilandia post-comercializacion, también se han nofficado casos de priapismo con paliperidona oral, que s el mefabolito activo
de risperidona. Se ha de informar a los pacientes de lo necesidad de ocudi ol médico urgentemente en coso de que el priapismo no haya sido resuetto en el ranscurso de 4 horas.
Regulacion de lo temperatura del organismo. Se ha atiibuido o los medicamentos antipsicdfcos la inferrupc6n de la capacidad del organismo para reducir lo temperatura corporal
central. Se aconseja proceder con especial coutela cuando se prescriba Xeplion o pacientes que vayan o experimentar cicunstancias que puedon confribuir a una elevadidn de o fem-
peratura corporal centrl, p. ef. ejrcicio fisico infenso, exposicion a calor extremo, que recban medicamentos concomitantes con actividad anficolinérgica o que estén sujtos  deshi-
drataciGn. Tromboembolismo venoso. Se han nofficado casos de romboembolismo venoso (TEV) con medicomentos anipsicéficos. Dado que los pacientes tratados con antipsicéficos
suelen presentar factres de riesgo adquiridos de TEV, se han de idenificar todos los posibles foctores de riesgo de TEV antes y durante el tratamiento con Xeplion y adoptor medidos
preventivas. Efecto antiemético. Se observd un efecto anfiemético en los estudios precinicos con poliperidona. Este efect, i se produce en humanos, puede enmoscarar los signos y
sintomas de lo sobredosis de determinados medicamentos o de enfermedades como o obstruccon intesfina, el sindrome de Reye y los fumores cerebrales. Administracign. Se debe
tener cuidado pora evitr o inyeccdn involuntaria de Yeplion en un vaso sanguineo. Sindiome del Iris Fdcido Intraoperatorio. Se ha observado sindrome del s ficido infraoperato-
fio (1FIS) durante la druga de cataratos en pacentes tatados con medicamentos con efecto antagonista alfla-adrenérgico, como Yeplion (ver seccidn 4.8). EI 1FIS puede aumentar
¢l riesgo de complicaciones oculores durante y después de la infervencin. ! oftolmélogo debe ser informado del uso actual o pasado de medicomentos con fecto antagonista al-
fala-odrenérgico antes de la cirugia. £ benefico potencial de lo interrupcign del tofarmiento con blogueantes alfal antes de o cirugia de catoratas no ha sido establecido y debe ser
sopesado frente ol riesgo de interrumpir ¢l ratamiento anfipsicGfico. 4.5. Interaccidn con otros medicamentos y otras formas de interaccidn. Se recomienda precaucin ol pres-
cibir Xeplion con medicamentos que prolonguen el nfervolo QT, p. ej. anfiarfmicos de dlase IA (p. i, quiniding, disopiramida) y anfiaritmicos de lose Il (p. . amiodoron, sofo-
Jof), algunos antihistaminicos, algunos ofros antipsicficos y algunos anfipalddicos (p. ej. mefloguina). Esta lsta es indicativa y no exhausfvo. Posiblidad de que Xeplion afecte o
otios medicamentos. No se espera que puliperidona produzca inferacciones farmacacingficas linicamente relevantes con medicomentos que sean mefobolizados por los isoenzimas
del citocromo P-450. Dado que los efectos principales de poliperidona se efercen sobre el sistema nervioso central (SNC) (ver seccdn 4.8), Yeplion debe uiizarse con precaucign en
combinacidn con ofros medicamentos de accidn centrl, p. e}, ansiolficos, lo mayoria de fos antipsicafios, hipndficos, opidces, efc. o con el alcohol. Paliperidona puede antagonizar
¢l efocto de levodopa y ofros agonistas de dopomina. Si se considera necesario adminisfrar esta combinacidn, sobre fodo para lo enfermedad de Parkinson termina, se debe recetor o
dosis minima eficoz de cada tatamiento. Debido o la posibilidad de que induzca hipotensicn ortostdfica (ver seccdn 4.4), se puede observar un efecto aditivo s se adminisha Xeplion
on otros fratomientos que también tengan esta posibilidad, p.ej, ofros anfipsicatcos, fricilicos. Se recomiendo precaucion cuando se coadministre paliperidona junto con ofros medi-
camentos que disminuyan el umbral convulsivo (es deci, fenofiazins o bufirofenonas, ticicicos o ISRS, framadol, mefloguina, efc). Lo adminisiacidn concomitante de comprimidos
orales de paliperidona de liberacian prolongada en estado estacionario (12 mg na vez al dic) con comprimidos de divolproex sodico de lberaddn prolongada (de 500 mg a 2000
mg una vez ol dia) no afectd a lo farmacocingfica en estodo estacionario de volproato. No se ho realizado ningdn estudio de interaccidn entre Xeplion y el lii, sin embargo, no es
probable que se produzco una interaccidn farmacocingfica. Posibilidad de que ofros medicamentos afecten a Xeplion. Los estudios 17 et indican que las enzimas (Y206 y (YP3A4
pueden tener una inervencign minima en el metabolismo de la paliperidona, pero no hay indicios 1 g i v w5 de que esus isoenzimas desempefien un papel significativo en el
mefabolismo de paliperidona. La adminisiradén conjunta de paliperidona oral con poroxefina, un potente inhibidor de la YP2Dé, no fuvo un efecto dinicamente signifcativo sobre o
farmacocinéfica de paliperidona. La administraci6n concomitante de paliperidona oral de iberacidn prolongada una vez ol dia y corbomazepina 200 mg dos veces al i origind una
disminucidn de aproximadamente un 37% de la media de la Cee: y del AUC en el estodo estacionario de paliperidona. Esto disminucidn se debe en gran porte  un aumento de un
35% del acloramiento renal de poliperidona, probablemente como resultado de la induccion de lo P-gp renal por corbomazepina. Una disminucién menor de la cantidad del princi-
pio acivo nalterado excetado en lo orina sugere que durante lo odministracicn concomitonte con carbamazeping, hubo un efecto minimo en el metabolismo del CYP o en o biodis-
poniilidad de paliperidona. Con dosis mds alas de carbamazepina, pockion aporecer disminuciones mayores de los concentiacones plasmdicas de paliperidona. Al inicio del rafa-
miento con carbamozeping, se debe reevaluar y aumentar lo dosis de Xeplion, s es necesario. Por el contrario, en caso de interrupcion del ratamiento con carbamazepin, se debe
regvoluar y disminuir a dosis de Xeplion, si es necesario. La administracidn concomitante de una solo dosis de un comprimido de poliperidona oral de liberacion prolongada de 12
mg con comprimidos de divalproex sadico de liberacian prolongada (dos comprimidos de 500 mg una vez ol dia) tuvo como resultado un aumento de aproximadamente ¢l 50% en
I e y &l AUC de poliperidona, probablemente como resuftado de un aumento de lo absorcidn oral. Dado que no se obsend ningdin efecto sobre el adaramiento sistémico, no se
6spera que s produzca uno inferaccidn clinicomente significafiva entre los comprimidos de divalproex sdico de Iberacian prolongada y lo inyecdon infromuscular de Xeplion. Esta
inferaccion no se ha estudiado con Xeplion. Uso concomitante de Xeplion y risperidona o paliperidona oral. Debido o que paliperidona es el principol metabolito activo de risperidong,
e debe fener precouddn cuando Xeplion sea odministiado de forma conjunta con isperidona o con paliperidona oral durante perfodos prolongados de fiempo. Los detos de seguridad
relacionados con el uso concomitante de Yeplion con ofros anfipsicGticos son limitados. 4.6. Fertilidad, embarazo y lactandia. Embarazo. No existen datos suficientes sobre la ufli-
2acion de paliperidona durante el embarazo. EI palmitato de poliperidona inyectodo por v inframusculor y paliperidona administrada por vio oral no fueron ferat6genos en estudios
en animales, pero se observaron otros fipos de toxicidod reproduciva (ver seccidn 5.3). Los recién nacidos expuestos o poliperidona durante el tercer timestre de embarazo estdn en
peligro de sufrir reacciones adversas como sintomas extrapiramidales y/o sindromes de absfinencia que pueden variar en gravedad y duracion tras la exposidon. Se han nofificado
osos de sintomas de agitacion, hipertonia, hipotonfo, temblor, somnolencia, dficultod respiratori o aleraciones alimenticis. Por consiguiente, se debe vigilar eshechomente a los
recién nacidos. Xeplion no se debe utlizar durante el embarazo salvo que sea doraments necesario. Lactandi. Paliperidona se excreta por la leche materna en ol medida que es
probable que e produzcon efectos en el lactonte i se administo en dosis terapéuticos o mujeres lactanes. Xeplion no debe utilizarse durante lo lacancio. Fertiidad. No se obsenva-
1on efectos relevantes en estudios no dlinicos. 4.7. Efectos sobre la capacidad para conducir y utilizar méquinas. Lo influencia de paliperidona sobre lo capacidad para condudir
 uilizor mdquinas es pequeia o moderada debido o sus posibles efectos sobre el sistema nervioso y lo visto, fales como sedacidn, somnolendio, sincope, visdn borrosa (ver seccion
4.8). Por fanto, se debe aconsejor a los pacientes que no conduzcan ni ufficen maguinas hasta conocer su sensibilidad individual o Xeplion. 4.8. Reacciones adversas. Resumen del
pertl de sequridad. Los reacciones adversas o medicomentos (RAMs) nofificadas con mds frecuencia en los ensayos cinicos fueron insomo, cefolea, ansiedod, infecdtn de los vios
respiratorias alfas, reaccon en el lugar de lo inyeccion, parkinsonismo, qumento de peso, acatisio, agitacidn, sedacidn/somnolenci, nduseas, estrefimient, mareas, dolor muscy-
logsquelétic, toquicardia, temblor, dolor abdominl, vomitas, diarres, fafiga y distonio. De estas, la acafisia y lo sedacidn/somnolenda parecian estor relacionados con lo dosis.
Tabla de reacciones adversas. A confinuacidn se recogen todos las RAMs nofificadas con paliperidona en funcion de la frecuencia estimada de ensyos dinicos llevados o cabo con
polmitato de paliperidona. Se aplican los siguientes términos y frecuendio 2 (>1/10); Tenersis (>1/100 0 <1/10); ma Recoges (>1/1.000 0 <1/100);
it (>1/10.000 @ <1/1.000); fy s (<1/10.000); e (o puede esfimarse a parirde los datos disponibles).
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) Reaccion adversa ol
Sistema de Frecend
M Tecuenda
dasificacion T N
de rganos vy Frecuentes Poco frecuentes Raras 0 .
frecuentes conocidas
Infecciones e infesta- infeccion de los vios respira- [neumonfa, bronguitis, infecd6n del [infeccion de ojos, acarodermaifs,
dones torias superiores, infeccidn del|fracto respiratorio, sinusiis, cistifis, |absceso subcutdneo
tracto urinario, gripe infeccidn de oidos, omigdalifs, onico-
micosis, celulitis
Trastornos de la san- disminucion def recuento de glGbulos  [neutropenia, recuento de eosindflos  [agranulocitosis
gre y del sistema lin- blancos, rombocitopenia, anemia | umentad
dtico
Trastornos del sistema hipersensbilidod teaccion anafildctica
inmunolGgico
Trastornos endocrinos hiperprolactinemic® secrecion inapropiada de la hormona
anfidiuréfica, presencia de glucosa en
oring
Trastornos del meta- hiperglucemio, qumento de | iabetes melius” hiperinsufinemia, au- | cetoacidosis diabéfica, ipoglucemia, — infoxicacion por aguo
bolismo y de la nutri- peso, disminucidn de peso, mento del apefito, anorexia, aumento de-{polidipsia
don apefto disminuido Jos rglicérdos en sangre, aumento del
olesterol en sangre
Trastornos psiquidtri- [insomnio’ agitacion, depresion, ansie-  [frastorno del suefio, mano, disminucion |estado confusional, embotamiento
[ dod de l Iido, nenvogismo, pesadillas | ofectivo, anorgasmia
Trastornos del sistema ki " acatisio’, — |discinesia fordio, sincope, hiperactvidad ~|sindrome neuroléptico maligno, is- |coma diabéfico, tem-
nervioso sedﬂtlon/somno\entm disto- psicomofora, mareo postura, alferacon | queria cerebral, sin respuesta o {blor cefdlico en repo-
i, moreos, discinesia’,  |de la atendin, disartri, disgeusio, hi-  |estimulos, pérdida de lo consciencia, {s0
temblor, cefolea poestesia, parestesia disminucion del nivel de consciencia,
convulsién’, trastoro del equilibrio,
coordinacion anorml
Trastornos oculares \ision borosa, conjuntiits sequedad de [glaucoma, frastornos del movimiento [sindrome del irs
0jos del ofo, giros de los ojos, fotofobia,  (fdcido (intraoperato-
qumento del lagrimeo, hiperemia o)
owlor
Trastornos del oido y vértgo, actfenos, dofor de oido
del loberinto
Trastornos cardiacos toquicardia blogueo auriculoventricular, trastomo  [fbrlacion auricular, aritmia sinusol
de conduccian, QT prolongado en el
elecocardi sindrome de taqui-
cardio postural ortostdtica, bradicardio,
anomalios del electrocordiograme,
palpitaciones
Trastornos vasculares hipertension hipotension, hipofensidn orfosttica  [rombosis venoso, rubor embolismo pulmo-
nar, isguemia
Trastornos respirato- tos, congesfion nasal disnea, congesfion del tract respiratorio, [sindrome de apnea def suefio, con-  [hiperventifacin,
rios, tordcicos y me- sibilandas, dolor faringsolaringeo, epista- | gesién pulmonar, estertores leumonia por aspiro-
diastinicos s (in, disfonia
Trastornos gastroin- dolor abdomin, vimitos,  |malestor abdominal, gastroenterfs, dis- | pancreaitis, hinchazn de T lengua, [obstruccion delnfes-
testinales nduseas, estrefimiento, dia-|fogio, sequedad de boc, latulendia  |incontinencia fecal, fecaloma, queli- |fino, fleo
1o, dispepsia, dolor de fis
muelos
Trastornos hepatobi- qumento de fos fransomina- |aumento de fo gamma-glutomilransfe- iderdo
liares st 1asq, aumento de los enzimos hepdi-
s




Trastornos de a piel y uricari, prurit, erupcion cutdnea, olope- [erupciGn debido of medicamento, hi-  angioedema, decolo-
del tejido subcutdneo (o, eccem, sequedod de lo pie, eritema, |perqueratoss, cospa raddn de o piel,
amé dermtfis seborreica

to reprodudor y de la

(i6n, frastornos menstruales!, gingcomas-

los mamas, oumento de los mams,

Trastornos musculoes- dolor musculoesqueléfico, —|oumento dela areafina fosfoguinasa en [ rabdomidlisis, inflamacien de fos ot~ [anomalia postural
queléticos y del tejido dolor de espolda, artalgia  {sangre, espasmos musculares rigidez en | culaciones
conjuntivo las orficulaciones, debilidod muscular,

dolor de cuello
Trastornos renales y inconfinendo urinari, polaguiuria, isuria | etencion urinaria
urinarios
Embarazo, puerperio sindrome de absti-
y enfermedades peri- nenca neonatal (ver
natales seccion 4.6)
Trastornos del apara- amenortea, golocorea  {disfuncion eréctil, nastomo de o eyaculo- | molestor de los moms, congesfion de- | priapismo

mama tia, disfuncion sevual, dolor de momas | secrecion vaginal

Trastornos generales pirexo, ostenio, fafiga, reac- {edema fucial, edema, qumento defo | hipotermio, escalofrfos, sed, sindrome | disminucion de fo

y alteraciones enel cion en el lugor de o inyec- ~{temperatura corporal, alteracidn de fo|de abstinenda o medicomentos, absce- |temperatura corporal,

lugar de administra- (on maicha, dolor de pecho, molestor de {50 en el lugar de la inyecdtn, celulifis | neaosis en el lugor

on pecho, malestor, endurecimiento en el lugor de o inyeccian, quiste en el |de lo inyecdidn, dlce-
lugor de lo inyeccion, hematoma en el |ra en el lugor de o
lugor de o inyeccign inyeccon

Lesiones traumdticas, coidas

intoxicaciones y com-

plicaciones de proce-

dimientos terapéuticos

“Lo frecuendia de estos reaccones adversos se dosfica como “no conoddas™ porgue no fueron abservadas en los ensayos dinicos con polmitato de paliperidona. Proceden de nofificacones espontd-
neas poscomercalizacon y lo recuencia no se puede determinar, o proceden de datos de ensayos clinicos con risperidona (cualquier formulacion) o con palperidona oral. *Referido o “Hiperprolact-
nemia” o confinuaddn. Referido o “Sintomas extapiramidoles” a confinuaci6n. %n ensayos confrlados con plocebo, s notiic diabetes melltus en un 0,32% de los pacientes tofados con
Xeplion comparado con un 0,39% del grupo plocebo. En general, o inddencia en fodos los ensayos dinicos fue de un 0,85% en fodos los pacientes tatados con palmitato de paliperidona. “n-
somnio incluye: insomnio inicil, insomnio medio; Convulsion incluye: convulsion del gron mal; Edema incluye: edema generalizado, edemo perféico, edema con fovea. Trastornos mens-
ruales incluyen: retoso en lo mensiruacion, menstruacidn iegular, oligomenorrea.

Reacciones adversas notficados con los formulaciones de risperidona. Palperidona es el metabolito actvo de risperidona, por lo tanto, los perfiles de los reaccones adversas de estos
compugstos (induyendo ombos formulaciones lo ool y la inyectable) son relevantes entre . Descripcidn de algunos reacciones odversas. Favzién avmtarmea Durante o experiencia
post comercalizacion, en rores ocasiones s¢ han nofficado cosos de uno reaccidn anafildctica después de la inyeccign de Xeplion en pacientes que previamente han olerado isper-
dona oral o palieridono oral (ver seccidn 4.4). Aecionas & £ gt 2 i epacivi: La reacctn adversa elacionada con el lugar de la inyeccidn notifcoda con mayor frecuendia
fue el dolor. Lo mayorfa de estos reaccones se notiicaron con gravedad de leve a moderado. Los evaluaciones del dolor en el sifio de o inyeccidn en los sujetos, bosoda en uno escala
anolGgica visual, indican que el dolor fiende o disminuir en frecuencia e infensidad con el iempo en todos los estudios de fase 2y 3 con Xeplion. Los inyecciones en el mésculo del-
foides se perciben como un poco mds dolorosas que los corespondientes inyecciones en el gliteo. Ofras reaccones en el lugar de la inyeccion fueron en su mayorio de infensidad leve
& induyeron induracion (ecuente), prurito (poco frecuente) y nddulos (raro). Zimeris eairmwyruidaes 5. SEP induye un ondliss agrupado de los sguientes términos: porkin-
sonismo (induye hipersecrecion soliva, rigidez musculoesquelstica, parkinsonismo, babeo, rigidez en ruedo dentado, bradicinesio, hipocinesia, faces en mascara, fension muscular,
acinesia rigidez de la nuco, rigidez muscular, modo de ondar porkinsoniano y relejo de o glabella anormal, temblor en reposo parkinsoniano), acotisi (incluye acaisi, inquietud,
hipercingsia y sindrome de las piernas inguietas), discinesia (discinesia, colambres musculares, coreatetosis, afefosis y miolonic), distonia (incluye distonia, hipertonia, forticols,
contracciones musculares involuntarias, contracturas musculares, bleforospasmo, giro ocular, pardliss lingul, espasmo facial, loringoespasmo, miotonic, opistétonas, espasmo orofo-
ringe, pleurotGtonos, espasmo lingual y fisma) y femblor. Hoy que destacor que se induye un espectro mas omplio de sintomas que no tenen forzosamente su rigen en el ras-
fomo extrapiromidl. Aumati ¢ ness. En el estudio de 13 semanas de duraddn que induy un régimen de dosifcacion inicil de 150 mg, la proporcign de sujetos con un aumento
anorml de peso >79% mostrd una fendenci relocionada con la dosis, con una fosa de inddena del 5% en el grupo placebo, en comparacign con fasas del 6%, 8%, y 13% en los
grupos fratados con 25 mg, 100 mg y 150 mg de Xeplion, respectivamente. Durante el periodo abierto de fransicign/mantenimiento de 33 semanas de duracign del ensayo de pre-
vencion de recidivas a largo plazo, el 12% de los pacientes fratados con Xeplion cumplieron este citerio (uumemo de peso de >79% desde la fose doble cego hasta el final del estu-
dio; o medi (DE)delcambio de peso desde el ivl bosolde prido abertofuede +0,7 (4,79) k. rieqetetasic En ensoyos lnics, s observron medionos de oumento
de la prolacting séric en sujetos de ambos sexas que recibieron Xeplion. Los reacciones oderts que pueden sugerir un aumento de los niels e prolactina (p. e, amenoreq, Qo
lactorrea, alterociones de lo menstruacion, ginecomastia) se nofficaron en <1% de los sujetos. Efectos de close. Con antipsicicos puede aparecer prolongacion del G, aritmios
ventriculares (fbrilacion ventrcular, taguicardia ventricular), muerte sibita inexplicable, poroda cordiaca y Torsades de pointes. S¢ han notiicado casos de romboembolismo venoso,
incluidos casos de embolismo pulmonar y de trombosis venosa profunda, con el uso de medicomentos antipsicicos (frecuencia no conocida). Noffcacidn de sospechas de reacciones
adversas. Es importante nofiicar sospechas de reacciones adversas al medicomento fras su autorizacion. Ello permite no supenvision continuada de lo relocion beneficio/riesgo del
medicomento. Se invita @ los profesionales sanitarios o nofificar los sospechos de reacciones adversas o través del Sistema Epariol de Farmacovigilancia de Medicamentos de Uso
Humano: hitpsy/wwwnoffcarom.es. 4.9. Sobredosis. Sintomas. En general, los signos y sintomas previstos son los resultantes de lo exageracian de los efectos farmacolégicos
conocidos de poliperidon, es deci, somnolenda y sedacion, faguicardia e hipotension, prolongacidn del intenvelo QT y sinfomas extrapiramidales. Se hon nofficado Torsades de
pointes y fibilacion venfricular en un paciente en relocign con lo sobredosis de poliperidona oral. En coso de sobredosis aguda, se debe fener en cuenta lo posibilidad de que estén
implicados varios medicmentos. Administracion: Al evoluar el fratamiento necesario y la recuperaddn hoy que fener en cuenta la naturalsza de liberacion prolongada del medico-
mento y o prolongada vida media de eliminacion de paliperidona. No hay ningdn anidoto especico para poliperidona. Se utilizardn medidos de apoyo genercles. Hay que estable-
cer y mantener una io respiratoria despejada y gorantizar que la oxigenacidn y la venilacion sean adecuadas. El control cordiovasculor debe empezar inmediatamente e indluir un
control elechocardiogrdfico continuo para controlor posibles arrtmios. La hipotension y el fracaso dirculatorio deben fratarse con las medidos terapéuticas adecuadas, como adrminis-
tracidn de liguidos por via inravenosa y/o de smpuficomiméticos. En caso de sinfomas extrapiramidales infensos, se adinistrrd medicacion onficolinérgica. Se debe mantener una
supenision y un control esfictos hosta que el paciente se recupee. 5. PROPIEDADES FARMACOLOGICAS. 5.1. Propiedades farmacodindmicas. Grupo formacoterapéuico:
Psicolépticas, otros antipsicofcos. Codigo ATC: NOSAXT3. Xeplion contiene una mezdl racémica de paliperidona (+) y (). Mecanismo de acdtn. Paliperidona es un agente blo-
queante selectivo de los efectos de los monoominas, cuyas propiedades farmacoldgicas son diferentes de las de los neurolépticos tadicionales. Poliperidona se ne firmemente a los
receptores serofoninérgicos 5-HT2 y dopaminérgicos 2. Paliperidona fambién bloguea los receptores advenérgicos alfal y blogueo, en menor medida, los receptores histaminérgicos
H1'y los adrenérgicos alfo2. Lo actividod farmacolégica de los enantiomeros (+) y (-) de poliperidona es similar desde el punto de vista cualitafivo y cuanitafivo. Poliperidona no se
une o los receptores colinérgicos. Aungue paliperidona es un ontogonista D2 potente, mofivo por el que se cree que alivia los sinfomas positivos de lo esquizafrenia, produce menos
atolepsi  reduce los funciones mofrices en menor medida que los neurolépicos tradicionales. La preponderancio del antagonismo central de lo serotoning puede reducr lo fenden-
(o de poliperidona o producir efectos secundarios extrapiromidoles. Eficacia linica. Titirsewc iﬁuﬂs ok I esipezesiiz Lo eficacia de Xeplion en el tiofomiento ogudo de lo
esquizofienia fug establecido en cuatro ensoyos doble cego, aleatorizados, controlados con placebo, de dosis i, a coro plazo (uno de 9 semanas y fres de 13 semanas de duraddn)
en pacientes adultos ingresados con recidiva aguda que cumplion los citeios para lo esquizofrenia del DSM-IV. Los dosis fijs de Xeplion en estos estudios se administrron en los
dias 1,8, y 36 en el esfudio de 9 semanas de duracion, y, ademds, el dio 64 en los estudios de 13 semanas de duracion. No fue necesario administrr suplementos anfipsicéficos
orales adicionales durante el rtomiento agudo de lo esquizofienia con Xeplion. El citerio principol de eficacio del estudio se definid como una reduccidn de las puntuaciones fofales
de la Escola de los Sindromes Positivo y Negativo (PANSS), como se muestra en la siguiente tabla. Lo PANSS es un inventario mulf-elemento validado compuesto por cinco foctores
destinados a evaluar los sinfomas positivos,los sntomas negufivo, el pensamiento desorganizado, la hosflidad/excitacdn ncontrolada y o ansiedad/depresion. Lo funddn se evalud
medionte |o escala de Funcionamiento Personal y Social (PSP). La PSP es una escala homologada que mide la capacidad del paciente para desempedar sus acividades personales y
sociales en cwatro dreas del comportomiento: los actividades socolmente dtils (indluidos el tiabajo y el estudio), los relaciones personales y sociles, el cuidodo personal y los com-
portamientos distuptivos y agresivos. En un estudio de 13 semanas de duracign (n=636) que comparo tres dosis fjos de Xeplion (inyeccion iniial en el deltides de 150 mg sequi-
do por fes dosis en el gliteo o en el delfoides de cualquiera de 25 mg/4 semanas, 100 mg/4 semanas o 150 mg/4 semanas) con placebo, las fres dosis de Xeplion fueron superio-
tes a plocebo en términos de lo mejoria de lo puntuacion fotal de lo PANSS. En este estudio, fanto los grupos de tratomiento con 100 mg/4 semanas como con 150 mg/4 semans,
pero no el 25 m/4 semanas, demosharon una superioridad estadisfica respecto o placebo en cuanto o la puntuacidn de PSP. Estos resultados respaldon la eficaca o lo forgo de toda
| duracion del ratamiento y lo mejorio de la PANSS, que se observaron ya en el dia 4, con una separacion signifcafiva respecto o placebo en los grupos tratodos con 25 mg y 150
l(ng deb)iephun e e)l dia 8. Los esultados de los otros estudios arrajoron resulfados estadisticamente significaivos o fovor de Xeplion, o excepcidn de la dosis de 50 mg en un estudio
ver tabla siguiente).

Puntuacion ol d o escala de los sindromes positivo y negafivo de lo esquizofrenia (PANSS). Variaddn entre ef momento bosaly el final def estudio-LOCF poralos estudios
R092670-SCH-201, R092670-PSY-3003, R092670-PSY-3004 y R092670-PSY-3007: Grupo de unuhsws del iterio prindpal de valoracion de o eficacia

Plocebo 5mg mg 150 mg
R092670-PSY-3007* =160 n=155 n=161 =160
Media bosal (DE) 86,8(1031) 86,9 (11,99) 86,2(10,77) 88,4 (11,70)
Voriacion media (D) -29(19,26) -80(19.90) -11,6(17,63) -132(18,48)
Valor p (ente o placebo) - 0,034 <0001 <0001
R092670-PSY-3003 =132 =9 n=94 =30
Media basal (DE) 9241259 899(1078) 90,1(11,66) 92,2(11,72)
Variacion media (D) 41 (?l 01) -19(1871) -11,0(19,06) 55(19.78)
Valor p (rente o placebo) 019 0019 -
R092670-PSY-3004 1=125 =129 =128 =131
Media bosal (DF) 90,7(12,22) 90,7(12,25) 91,2(12,02) 90,8 (11,70)
Variacion media (DE) -70(20,07) -136(21,45) -132(20,14) -161(20,36)
Valor p (fente o plocebo) - 0,015 0017 <0001
R092670-SCH-201 =06 =063 =068
Media basal (DE) 87,8(13,90) 86,0(12,39) 85,2(11,09)
Variadn media (DF) 62 (18 25 52(21,5) -18(19,40)
Valor p (frente o plocebo) 0,001 <0,0001

*Enel estudio R092670-PSY-3007, s¢ adminisird una dosis de iniciacidn de 150 mg a fodos los suetos de fos grupes d rafamiento con Xepfion el dia Ty, a parfr de enfonces,  dosis asignado.

Noto: un cambio negafivo de la puntuacion denota mejorio.

Aottt ) oans! de o sivomer e o 5 i o, sssuazsanea Lo eficoio de Xeplion en el mantenimiento del controlde los sintomos y l refoso de o recidivo
de lo esquizofienia se defermind en un estudio doble diego, controlado con placebo, de dosis flexible, con un plazo més lorgo, en el que particporon 849 sujetos adultos no andionos
que cumplion los cierios para lo esquizofrenia del DSM-IV. Este estudio incluyd un frotomiento abierto agudo de 33 semanas de durocin y una fase de estabilzocion, una fuse aleato-
rizads, doble ciego, controlada con placebo pora obsenvar o reciiva, y un periodo de extension abierto de 52 semanas. En este estudio, los dosis de Xeplion fueron 25, 50, 75y 100
mg administrados mensualmente; lo dosis de 75 mg solomente estabo permifida en lo exension abierto de 52 semanas. Inicialmente, los sujefos recbieron dosis fleibls (25-100
mg) de Xeplion durante un peiodo de ransicign de 9 semanas de duracidn, seguido de un periodo de montenimiento de 24 semanas, en el que los sujetos debion fener uno punfug-
cion PANSS <75. Los ajustes de lo dosi solo se permiteron en las primeras 12 semanas del perodo de mantenimiento. Se realiz6 lo asignacin aleatoria de un fotal de 410 pacentes
stabiizodos o Xeplion (mediona de la duracién de 171 dios [intervolo de 1 dia o 407 dios]) o a placebo (mediona de la durodén de 105 dios [intervalo de 8 dias o 441 dios]) hosta

que experimentaran una recidiva de los sinfomos de lo esquizofrenia en la fose doble diego de duracion variable. El ensayo se suspendid antes de fiempo por mofivos de eficado, dado
que se obsenvd un fiempo significativamente mds largo hasta L recidiva (p<0,0001, Figura 1) en los pacientes ratados con Xeplion en comparacidn con el placebo (cociente de ies-
g0s=4,32; 1095%: 2.4-7,7)

Figura 1: Gréfico de Kaplan-Meier deltiempo hosta la recdiva. Andlisi intermedio (grupo de andliss ntermedio por intend6n de frtar)
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Poblacidn pedidtico. Lo Agencia Europeo de Medicamentos ha eximido ol fitulr de lo obligacidn de presentor los resultados de los ensayos realizados con Xeplion en los diferentes
grupos de la poblacion pedidtrico en esquizofrenia. Ver seccion 4.2 pora consular la informacidn sobre el uso en poblacion pedidtica. 5.2. Propiedades farmacodnéficas. Absor-
cion y distibucien. Palmitato de paliperidona es el profémaco en forma de éster de palmito de lo poliperidona. Debido a su hidrosolubilidad extremadamente bajg, el palmitato de
|0 poliperidona se disuelve lentomente después de la inyeccion infromusculor antes de ser hidrolizado a paliperidona y se absorbe en lo circulacion sistémico. Después de una dosis
Gnica por via intromuscular, los concentraciones plasmdticas de paliperidona se elevan graduolmente hasta lcanzar los concentraciones plasmdticos méximas a una mediana de Tyee
de 13 dias. La liberacidn de lo sustonda aciiva se nic desde el dia 1 y iene una duracidn de ol menos 4 meses. Despuss de la inyecddn inframuscular de dosis dnicos (de 25 mg o
150 mg) en el mésculo deltoides, en promedio, se obsenvd una Cus,un 28% superior en comparacian con la inyeccidn en el masculo gléteo. Las dos inyecciones inicales inframuscu-
lores en el deltoides de 150 mg el dia 1y 100 g en el dia 8 contibuyen a olconzar concentraciones teropéuticas rdpidomente. EI perfl de iberaddn y el égimen de dosficacidn de
Yeplion se raducen en concentraciones ferapéuicas mantenidas. La exposicon fotal de paliperidona fras a administracign de Yeplon fue proporconal a la dosis en un rango de dosis
de 25 mg o 150 mg, y menos que proporconal a la doss en el caso de la G, para dosis superiores o 50 my. £l promedio del pico en el estado estocionario: a Havés del rafio para
una dosis de 100 mg de Xeplion fue de 1,8 después de lo administracidn en el gliteo y de 2,2 después de la adminishacian en el deltoides. Lo mediana de o vido medi aparente
de paliperidona tres la administracian de Xeplion a o lrgo del rango de dosis de 25 mg a 150 mg oscilg entre 25y 49 dios. Lo biodisponibilidad absoluta del polmitato de poliper-
dona tres lo administracign de Yeplion es del 100%. Tres lo administracén de polmitato de paliperidona, los enanfigmeros (+) y (-) de poliperidona se interconvierten, de modo
que se olcanz un codiente de AUC (+) a (-) de aproximadamente 1,6-1,8. La unidn a proteinos plosmaticas de poliperidona racémica es del 74%. Biotiansformacian y eliming-
6n. Una semana después de lo administraidn de una sola doss oral de 1 mg de paliperidona de liberacidn inmediata marcada con el 59% de o dosis fue eliminada infocta
por lo orina, lo que indica que paliperidona no experimenta un infenso metabalismo por el higado. Se recuperd aproximadamente el 80% de la rodiactividod administroda en lo
orina y el 11% en los heces. Se hon idenificado cuatro vias metabélicas 1 i ninguna de los cuoles representd mds del 6,5% de o dosis: desolquilacian, hidrosilacion, deshidro-
genacion y esciion de benzisoxazol. Aunque en estudios ir ks sefald que las enzimas (YP2D6 y CYP3A4 pueden infervenir en el metabolismo de poliperidona, no hay datos 11
it que demuestren que estos isoenzimas desemperien un papel significativo en el mefabolismo de paliperidona. En los andliis de formacodinéfica de lo poblacidn no se obseng
ninguno diferenca apreciable del acloromiento aparente de paliperidona fras la odminisracidn de paliperidona orol entre los metabolizadores rdpidos y lentos de los sushatos de lo
(YP2D6. En estudios 1n i realizados con microsomas hepicos humanos se demosté que o poliperidona no inhibe sustancialmente el metabalismo de los medicomentos meto-
bolizados por las isoenzimos del dtocromo P450, como CYPTAZ, (YP2A6, CYP2C8/9/10, (YP2D6, CYP2ET, CYP3A4 y (YP3AS. En estudios 4 rta e ho demostrado que paliperido-
1 es un susfrato de | P-gp y un inhibidor debil de la P-gp o altos concentraciones. No existen datos de estudios i iy s¢ desconoce la importanio dlinica. Inyecddn de palmitato
de paliperidona de accign prolongada en comporacidn con paliperidona oral de iberacion prolongada. Xeplion estd disefiado para berar paliperidona alo largo de un periodo men-
suol, mientros que la paliperidono ol de liberacion prolongada se administra a diario. £l régimen de niciocon de Xeplion (150 mg/100 mg en el mdsculo deltides en el dio 1 /dia
8) ha sido disefiado poro alcanzar rdpidomente los concenraciones de estodo estacionario de paliperidona ol inicar e tafamiento sin necesidod de administrar suplementos orales.
En términos generales, los niveles plasmticos globoles de iniciacidn con Xeplion se encontraron dentro delinfervalo de exposicion observado con entre 6y 12 mg de poliperidona orol
de liberacion prolongada. £ uso del régimen de iniciacion de Xeplion permiic o los pacientes permanecer dentro de este morgen de exposicdn de entre 6 y 12 mg de poliperidona
oral de liberacian prolongada incluso en os dias de concentracien minima previos o la dosis (ias 8 y 3¢). Debido o la diferencio en lo mediano de s perfiles formacocingficos entre
los dos medicamentos, se debe tener precaucion ol realizar una comparacion directa de sus propiedades formacocingticas. Insuficencio hepdico. Paliperidona no se mefaboliza om-
pliamente en el higado. Aunque Xeplion no se ho estudiado en pacientes con insuficiencia hepdtica, no es precis ajustor los dosis en los pacientes con insuficenda hepdico leve o
moderada. En un estudio con paliperidona orol en pacientes con insuficienia hepdtico moderada (Child-Pugh dase B), los concentraciones plosmdticas de paliperidona fibre fueron
similares a los de individuos sanos. Paliperidona no s ha estudiado en pacientes con insuficiencia hepdica grave. Insuficienda renal. La eliminadion de una sola dosis de un compri-
mido de 3 mg de paliperidona de liberacidn prolongada se estudic en sujetos con diversos grados de funddn renal. Lo eliminacién de lo poliperidona disminuye si lo hoce el aclora-
miento de creafinino estimado. £l adaramiento total de lo poliperidona disminuyG un promedio del 32% en sujetos con insuficienci renal leve (GC1=50 a <80 ml/min), un 64%
en sujetos con insuficiencia renal moderada ((C1=30 o <50 ml/min) y un 71% en sujetos con insuficendia renal grave ((1C! =10 a <30 ml/min), o que corresponde con un
aumento promedio de la exposiddn (AUC) de 1,5, 2,6 y 4,8 veces, respectivamente, en comparacion con los sujetos sanos. Sobre la buse del ndmero limitado de observaciones con
Yeplon en sujetos con insuficencia renal leve y de los resultados de los simulacones farmacocinéfcas, se recomienda administar una dosis reducida (ver seccin 4.2). Pobladdn de
edod avanzado. £l unullsws de lo formacocingfica poblacional demostrd que no habia evidencia de direncos en o fomocodinc eloionoda con o eod. e de moso nporl

1MC)/Peso corporal. Los estudios farmacodnéficos con pulmnu o de poliperidona han demostrado unas concentraciones plosmiticas de palieridona algo menores (enfre el 10%y el
20%) en pacientes con sobrepeso u obesidad en comporacign con los pacientes con un peso normal (ver seccion 4.2). Raza. En el andliis farmacocingfico de los dotos de lo poblo-
cion procedentes de los ensayos con paliperidona oral, no se observaron indicios de que existan diferencios relacionados con la raza en la formacodinéfica de lo paliperidona s lo
administacion de Xeplion. Sexo. No se hon observado diferencis dinicomente significtivas entre hombres y mujeres. Tobaguismo. Segin esfudios 1 i realizados con enzimas
hepdticas humanas, palipeidona no es sustato de lo [YP]AZ por \u tanto, el consumo de tabaco 1 dehenu afector o la farmacocinética de poliperidona. No se ho estudiado con
Xeplion el ¢fecto el consumo de fobaco en o famacocinéica e ol paliperidona. Un andlisis de 1o poblacidn bosado en los datos obtenidos con comprimidos orales de
paliperidona de liberacian prolongada mostrd una exposician ligeramente ms baja a paliperidona en fumadores en comparacian con los no fumadores. No obstante, se cree que es
poco probable que lo diferenda tengo relevandi clinica. 5.3. Datos predinicos sobre seguridad. Los estudios de foicidad o dosis repefidos de polmitato de pulipen'donu (formula-
(ién mensual) inyectado por via infromuscular y paliperidona administrada por via oral en ratas y perros mostraron efectos prindpalments farmacolGgicos, como sedacion y efectos
mediodos por la prolactino, en las glandulos mamarias y en los genitales. En los animoles fratados con palmitato de paliperidona, s¢ obsen una reacctn inflamatoria en el lugor de
| inyeccin inframuscular. Se produjo lo formaci6n ocasional de abscesos. En estudios sobre la reproduccion de los ratas utilizando risperidona oral, que se convierte mosivamente
poliperidona en ratos y en seres humanos, se observaron efectos adversos en el peso al nacer y de la supenvivencia de los aias. No se observd embriotoxicdod ni malformaciones fras
|o administrocion intramuscular de palmitato de paliperidona a rotos prefiadas o la dosis mds ola (160 mg/kg/dia), comespondiente o 4,1 veces el nivel de exposididn en humanos o
|0 dosis méximo recomendada de 150 mg. Otros ontogonistos de la dopamina hon tenido efectos negofivos en el desarrllo motor y del aprendizaje en los aios cuondo se odrminis-
taron a animoles prefiodos. Palmitato de paliperidona y poliperidona no fueron genotGiicos. En estudios sobre el poder corcindgeno de risperidona ol en ratas y rotones s obsenva-
fon qumentos de los adenomas hipafisaios (raton), de los adenomas del pdncreas endoino (rat) y los de adenomas de las glandulos momaris (en ambos especes). Se evalug el
potendal carcinogénico de palmitato de palperidona inyectado por via inframuscular en rofas. Se constatt un aumento estodisicomente significafivo en los adenocarcinoms de los
glandulas mamarias en los ratas hembras a dosis de 10, 30 y 60 my/kg/mes. Los rotos mocho mosharon un aumento estadisticomente significafivo de los odenomas y carcinomas
de los gldndulas mamarios o las dosis de 30 y 60 mg/kg/mes, que equivalen a 1,2 y 2,2 veces el ivel de exposicign en humanos o la dosis méxima recomendada de 150 mg. Estos
fumores pueden estor relacionados con el antagonismo prolongado de la dopamina D2 y con lo hiperprolactnemia. Se desconoce la rascendencia de estos hallazgos tumorales en
oedores pora el riesgo en seres humanos. 6. DATOS FARMACEUTICOS. 6.1. Lista de excipientes. Polisorbato 20. Polietilenglicol 4000. Acido citico monohidrato. Fosfato dcido
disodico anhidro. Fosfato didcido de sodio monohidratado. Hidrdxido de sodio (para ajuste del pH). Agua para preparaciones inyectables. 6.2. Incompatibilidades. Este medicamen-
o no debe mezdlrse con ofros medicomentos. 6.3. Periodo de validez. 2 afios. 6.4. Precauciones especiales de conservacién. No conservor o temperatura superior a 30°C.6.5.
Naturaleza y contenido del envase. Jeringa precargada (ciclico-olefina-copolimera) con un fap6n de fipo émbolo, fope frasero y un protector para la punta (goma de bromobutilo)
con una aguja de seguridad del calibre 22 de 1% pulgdas (0,72 mm x 38,1 mm) y una aguja de seguridad del calibre 23 de 1 pulgada (0,64 mm x 25,4 mm). Tamaos de envo-
se: El envase contiene 1 jeringa precorgada y 2 agujos. Presentaciones y precios. Xeplion 50 mg suspension inyectable de liberacion prolongada PVL: 171,61 €; PVP: 217,52 €
PP (VA): 226,22 €. Xeplion 75 mg suspensicn inyectable de liberacion prolongada PVL: 223,08 €; PVP: 273,99 €; PVP (IVA):
284,95 €. Xeplion 100 my suspension inyectoble de fberacion prolongada PVL: 274,59 €; PVP: 325,50 €; PVP (IVA): 338,52 €.
de prescripcion y dispensaci6n. Con receto médica. Aportacion reducido. Con visado de inspeccion para pacientes moyores de 75 E u E
aiios. 6.6. Precauciones especiales de eliminad6n. Lo efiminadon del medicamento no uflizado y de todos los materioles que d
hoyan estado en contocto con €], se realizord de ocuerdo con lo normafiva local 7. TITULAR DE LA AUTORIZACION DE (OMER-
CIALIZACION. Jonsser (ilag Intemational NV. Turmhoutseweg 30. B-2340 Beerse. Belgica. 8. NUMERO(S) DE AUTORIZACION E
EU/\/11/672/004. 150 mg: EU/1/11/672/005. 9. FECHA DE LA PRIMERA AUTORIZACION/RENOVACION DE LA AUTO-
RIZACION. Fecho de la primera autorizacidn: 04 de marzo de 2011. Fecha de la dlfimo revalidacion: 16 de diciembre de 2015. 10.
FECHA DE LA REVISION DELTEXTO. 11/2016. Lo informacion defalloda de este medicomento estd disponible en lo pdgino web
de la Agencia Europea de Medicomentos http://www.emo.europa.eu.

Xeplion 150 mg suspension inyectable de liberacion prolongada PVL: 411,88 € PVP: 462,79 €; PYP (VA): 481,30 €. Condiciones
DE COMERCIALIZACION. 25 mg: EU/1/11/672/001. 50 mg: EU/1/11/672/002. 75 mg: EU/1/11/672/003. 100 my:



1. NOMBRE DEL MEDICAMENTO. TREVICTA 175 mg suspensicn inyectable de liberacion prolongada. TREVICTA 263
g suspensidn inyectable de lberacdn prolongoda. TREVICTA 350 m%suspensién inyectable de liberacion prolongad.
TREVICTA 525 mg suspensicn inectable de iberacidn prolongada. 2. COMPOSICION CUALITATIVAY CUANTITATIVA.
175 ma suspension inyectabl de iberacidn prolongada. Coda jeringo precorgada confiene 273 mg de palmitato de
paliperidona equivalenfes o 175 mg de paliperidona. 263 my suspensién inyectable de liberacidn prolongada. Cada
Jeringo precorgado contiene 410 mg de polmitato de paliperidona equivalentes o 263 my de paliperidono. 350 mg
suspension inyectable de lberacion prolongado. Cada jeringo precargada contiene 546 mg de Fu\mimm de palipert-
dona equivalentes o 350 mg de paliperidona. 525 mg suspension inyectable de liberacion prolongoda. Cada jeringa
Fremlgudu contiene 819 mg de palmitato de paliperidona equivalentes o 525 mg de paliperidona. Para consufor
o lista completa de excipientes, ver seccion 6.1. 3. FORMA FARMACEUTICA. Suspension inyectable de liberacion
prolongada. Lo suspension es de color blanco a blanquecino. La suspension tiene un pH neutro (aproximadomente 7,?.
4. DATOS CLINICOS. 4.1. Indicaciones terapéuticas. TREVICTA, inyeccin trimestral, estd indicado para el fratamiento de
mantenimiento de lo esquizofrenia en pacientes adultos clinicamente estables con lo formulacidn inyectable mensuol de
palmitato de Sn\iperidonu (ver secctn 5.1). 4.2. Posologia y forma de administraci6n. Posologta. Los pacientes que
estdn odecuadamente fratados con palmitato de paliperidona inyectable mensual (preferiblemente durante cuatro meses
0 ms) y no requieren ajuste de dosis pueden ser cambiodos a TREVICTA. TREVICTA debe ser inciodo en sustitucign de
la siguiente dosis programada de palmitato de paliperidona inyectable mensual sﬂ dios). Lo dosis de TREVICTA s¢
debe bosar en la dosis Ereviu de palmitato de pnﬂperidonu inyectable mensual, utiizando una dosis 3,5 veces mds oha

como s indica en o tobla siguiente:
Dosis de TREVICTA en pacientes tratados adecuadamente con palmitato de paliperidona inyectable mensual
Sila dltima dosis de palmitato de paliperidona inyectable TREVICTA se iniciard en la dosis
mensual ESJL siguiente
50mg 175mg
75mg 263 mg
100 mg 350mg
150 mg 525mg

No se ho estudiado lo dosis de TREVICTA equivalente a lo dosis de 25 mg de polmitato de poliperidona inyectable
mensual. Después de la dosis inicial d TREVICTA, este medicamento se administrard mediante inyeccon intiomuscular
una vez cada 3 meses (= 2 semanas, verfombien l seccion Do omifidas). Sies necesario, se puede ajustar lo dosi de
TREVICTA cada 3 meses en incrementos dentro del nfervalo de 175 0 525 mg en funcidn de la tolerabildad del paciente
y/o delo eficacia. Debido a lo accign prolongada de TREVICTA, lo resguesm del pocente af ajuste de la dosis puede no
ser gvidents hosto que han transcurrido vorios meses (ver seccdn 5.2). Si el pacente sigue presentando sinfomas, s¢
le frtarG conforme o prdctica linic. Cambio desde ofros medcamentos anfipsicdficos, TREVICTA se debe usr solo
después de que el paciente haya sido tratado adecuadamente con la formulacidn inyectable mensual de palmitao de
Euh’peﬂdoun Alrefeﬂﬂlememe durante cuatro meses o mds. Cambio desde TREVICTA o ofros medicamentos anfpsicdticos.

i s¢ suspende Jo administrocion de TREVICTA, se deben tener en cuent sus coracteisicas de liberacion prolongado.
Cambio desde TREVICTA o palmitato de paliperidona inyectoble mensual. Pora combior desde TREVICTA o palmitafo de
?ulieeﬂdonu inyectable mensual, este s¢ administarG en el momento en que e debo odministar o dosis siguiente de

REVICTA, dividiendo la dosis por 3,5 segin se indica en la fabl siguiente. No es necesaria lo dosi de incio sequn se
describe en la ficho técnica de polmitato de paliperidona inyectoble mensuol. I polmitato de poliperidono inyectable
mensual se seguird odministrando una vez ol mes fol como se describe en su ficha écnica.

Dosis de palmitato de paliperidona inyectable mensual en los pacientes que cambian desde TREVICTA

Sila Gltima dosis de TREVICTA es de Iniciar palmitato de paliperidona inyectable mensual
3 meses después en la dosis siguiente
175mg 50 mg
263 mg 715mg
350 mg 100mg
525 mg 150 mg

Cambio desde TREVICTA g los comprimidos diaios de fberacidn prolongada de palipridona oral. Para combior desde
TREVICTA o los comprimidos de puﬁm’tmo de palperidona de fberacion &mlongudu, s debe inicior o adminishacidn
diario de los comprimidos 3 meses después de o dlimo dosis de TREVICTA y confinuor el Hafamiento con los compri-
midos de poliperidona de liberacidn prolongada segin se describe en la tobla siguiente. Lo tabla siguieme indico las
?uurus recomendadas de conversion de los dosis para 1ue los pacientes previamente estabilzados con diferentes dosis de

REVICTA obtengan una exposicon o paliperidona similar con los comprimidos de paliperidona de iberacion prolongad.

Dosis de los comprimidos de paliperidona de IihTe;Erién Kiolongudn para los pacientes que cambian desde

VICT
Tiempo transcurrido desde la Gltima dosis de TREVICTA
de o semana de la semana
12018, incluida | 19ala 24, induida ‘desde losemana 25y en delote
Uh'm“[ggmzhk)wm Dosis diaria de los comprimidos de paliperidona de liberacin prolongada
175mg 3mg 3mg 3mg
263 mg 3mg 3mg bmg
350 mg 3mg bmg 9 mg
525 mg bmg 9mg 12mg

“Todas las dosis de los comprimidos de paliperidona de liberacion prolongada diarios se debe adaptor siempre al paciente
individual, teniendo en cuenta variables como los mofivos del cambio, o respuesto ol tratamiento previo con paliperidono, la
grovedad de los sntomas psicdfcos /o la endencia a presentar efectos odversos.

Dosis omitidos. Mﬂlgen e adminisraciin. TREVICTA se debe inyector una vez cada 3 meses. Para no omifir una dosis
de TREVICTA s puede adminisiror o os pacientes Lo inyeccian hasto 2 semanas antes o después del momento en que
6 cumple f frimesfe.

Dosis omitidas

S se ha omitido la dosis programada Medida
y ¢l tiempo transcurrido desde la
dlfima inyeccion es de

> 3 meses y medio 0 4 meses

Se administrrd |a inyecdtn lo ontes fnsib\ey a continuacin se reanudard
el calendario de inyecciones timestiales.

de 4 meses o 9 meses S sequird lo pauta de reanudacion recomendado que se indica en la tablo
siguiente.
> 9 meses Se reanudard el frafamiento con palmitato de poliperidono inyectable men-

sual segdn se describe en lo ficha técnica del producto. Se podrd reanudor
Ia administraidn de TREVICTA después de que el paciente haya sido frtodo
adecuadomente con | formulodcn inyectable mensuol de palmitato de
paliperidona preferblemente durante cuatio meses o ms.

Pauta recomendada de reanudacion del tratamiento después de 4 a 9 meses de inferrupcidn de TREVICTA
Se adminitrardn dos dosis de palmitoto de A continuacion se odministrard
Silo dlima dosis de|  poliperidona inyectable mensual con un infervolo deuna | TREVICTA (en ¢l delfoides*
TREVICTA fue de semang (en el deltoides) 06l gliteo)
Dial Dio 8 1 mes después deldio 8
175 mg 50 mg 50 mg 175mg
263 mg 75mg 75mg 263 mg
350 mg 100 mg 100 mg 350 mg
525mg 100 mg 100mg 525mg

*Ver fambién lo Informacion reservad® para médicos y profesionales sunitrios donde se describe la seeccidn de o aguja pora
nyeccion en el deloides en funcdn del peso corporal.

Poblaciones especiales. Poblacidn de edud avanzado. No se ha estoblecido Lo efcaci i lo sequridad en la poblacidn
mayor de 65 aios. En general, o dosis de TREVICTA recomendada en pacientes de edad avonzada con funidn renal
norml s lo misma que pora los adulios mds jovenes con funcidn renal normal. Dodo que los pacientes de edod avanzo-
do pueden presentar uno reduccicn de lo funcidn renal, ver debajo en Insuficencia renal los recomendaciones de dosif-
cad6n para pacintes con insuficiencia renal. Insuficencia renal. TREVICTA no se ho estudiado de manera sstemdfica en
pacientes con insuficiencia renal (ver seccign 5.2). En pacientes con insuficienca renal leve (aclramiento de reatining
>500 <80 meinL, s debe justar lo dosis  se estabilizard ol paciente con palmitato de paliperidona in};eaub\e
mensual y después se hard la transicion o TREVICTA. No se recomienda uflizar TREVICTA en pacientes con insuficiencia
renal mogerudu o grave (acloromiento de reafining < 50 m/min). Insuficiencia hepdica. No se ha estudiado e uso de
TREVICTA en pacientes con insuficencia hepdrica. Seqn la experiencia con poliperidona oral no es necesario ajustor la
dosis en pacientes con insuficiencia hepica leve o moderada. Paliperidona no se ha estudiado en pacientes con insufi-
ciencio hepeico grave, por o que s recomienda precoucion en estos pacienes (ve seccion 5.2). Poblacdn peditica. No
se ha establecido lo seguuidnﬂ  eficacia de TREVICTA en niios y ué’u\estemes menores de 18 aiios. No se dispone de
datos. Forma de administrai6n. TREVICTA estd indicado pora administracidn inframuscular Gnicamente. No se debe ad-
ministrar por ninguna otra vio. Cada inyeccion se administrard solo por un profesionl suntario, que administrar lo dosis
completo en una solo inyeccidn. Se de!e inyectar lenta y profundomente en e misculo defoides o en el gldteo. i apo-

recen malestios en el lugor de inyeccion, se considerard el combio del gldteo ol deltides (y viceversa) en sucesivas inyec-
ciones (ver seccion 4.8). TREVICTA se debe adminishor usando dnicomente los oguios de pored fino que se fudliton en el
envase de TREVICTA. Pora lo administracion de TREVICTA no se utiizordn las agujos que se faciitan en el envase de lo
inyeccidn mensual de palmitato de paliperidono ni ofros agujas comerciolmente dlispunib\es (ver Informacidn reservada
para médicos o profesionales sanitarios). S inspeccionart visualmente el contenido de l jeringa precargada poro des-
cartr o presencia de coerpos extafos o decoloracidn ontes de lo odministacion. Es importante agitar enérgicamente lo
Len’nga (0n lo punto hodo arrbo J | muieco relojoda durante ol menos 15 segundos pora garantizar una suspension
omogénea. TREVICTA debe ser aaministrado dentro de los 5 minutos siguientes o la ogitacion. Si ranscurren mds de 5
minutos antes de lo inyeccidn, agitar ofra vez enérgicamente durante ol menos 15 sequndos pora resuspender el medico-
mento (ver Informacidn reservmgu ‘para médicos o profesionales). Administracion en el defoids. Fltamafio especiicado
de la oguja para administracian de TREVICTA en el misculo deltides estd determinado por el peso del paciente. # En
pacientes de peso 90 kg, se debe utilizar lo agujo de pored fino de 226 1% (0,72 mm x 38,1 mm). * En pacientes
de peso <90 kg, se debe utilizor o agujo de pored fina de 22 61 (0,72 mm x 25,4 mm). Se debe administar en el
centro del mu’stu%o deltoides. Los inyecciones deltoideas se deben olternor entre los dos mdsculos deloides. Administo-
cidn en el gliteo. Pora lo administracdn de TREVICTA en el msculo gliteo, se utilizord o aguja de pared fino de 22 6
172 (0,72 mm x 38,1 mm), sin tener en cuenta e peso corporal. La adminisracion se debe hacer en el cuadrante superior
erteo del misculo gliteo. Los inyecciones en el gliteo se deben altemar ente os dos misculos gliteas. Administracidn
incompleta. Poro evitr o adminitracidn inmmp?em de TREVICTA, se debe agitar enérgicamente la jeingo precorgoda
durante ol menos 15 sequndos en los 5 minutos que preceden o adminisiracion paro asegurar una suspension homo-
génea \ver Informacidn reservada para médicos o profesionales sunitarios). Sin embargo, si lo dosi inyectoda ho sido
incompleta, la dosis restonte de o eringo no se debe reinyectory no se debe odministrr ofro dosis dadu'lo diiculfod de
calculor o proporcidn de lo dosis que e odministrd realmente. ge vigilord estrechomente ol paciente y se contolard ci-
nicamente de Formu apropiada hosto lo siguiente inyeccion trimestru% programada de TREVICTA. 4.3. Contraindicacio-
nes. Hipersensibilidod ol princpio activo, o isperidona o o alguno de los excipientes inludos en la seccign 6.1. 4.4,
Advertencias y precauciones especiales de empleo. Uso en estados psicicos groves o de agitacion agudo. No se debe
utilizor TREVICTA para contolarestados psicéticos graves o de agitacian aguda en los que es necesario un control inme-
diato de los sintomos. Intervalo Q. Se debe tener precoucian ol prescribi poliperidona o pacientes con enfermedad car-
diovascular conocida o con antecedentes fomiliares de prolongacidn del QT y cuando se usa a la vez que otos medica-
menfas que sé espera que prolonguen el infervalo Q. S\'ngmme newraléptico maligno. Se han noffcado cosos de
Sindrome Neurol8pfico Maligno (SNM) con paliperidon, que se coracteriza por hipertermi rigidez musculor, inestabil-
dod utdnomo, alteracdn de lo consciencioy e@vutibn de lo ceatinfosfoquinasa sérico. Otros sinfomas dlinicos incuyen
mioglob'muriu (1abdomioisi) y fallo enal agudo. Si un paciente presenta signos o sinfomas indicafivos de SN, se sus-
penderd la poliperidona. Se fendid en cuenta la accién prolongada de TREVICTA. Discinesia tardio. Los medicoments con
propiedades antagonistas del receptor de lo dopamina se hon asociado con lo induccidn de discinesia tardia, que se co-
facteriza por movirmientos ritmicos involuntarios, predominantemente de la lengua y/o de lo cara. Si aparecen signos y
sintomas de discingsia fardio, se debe considerar a posibilidad de suspender la administracian de fodos los antipsicafcos,
induido lo paliperidona. Se tendrG en cuenta lo accidn prolongada de TREVICTA. Leucopenio, neutropenia y agranuloci-
tosis. Se han notificado acontecimientos de leucopenia, neutropenia y agranulacitosis en relacién con poliperidona. Los
pacentes con antecedentes de recuento de glabulos blancos bejo dlinicomente relevante o de leucopenia/neutropenia
inducda por medicomentos se deben someer o vigilanci eshecha durante los primeros meses de frafamiento y se con-
siderord lo suspension de TREVICTA ante el primer signo de leucopenia clinicamente relevante sin que intervengan ofros
factores cousantes. A los pacientes con neutropenia clinicomente relevante se les monitorizard estrechamente o fin de
detectar o aprician de fiebre u otros sntomas o signos de nfeccidn , i s presentan estos sinfomas, s6 administrord un
Hatamiento rpido. A los padentes con neutropenia grave Jrecuenm fofal de neutfilos <1 x 107/L) e ls refrord lo
administrocdn de TREVICIA y e les hard un seguimiento de los niveles de globulos blancos hasta su recuperacidn. Se
tendrd en cuenta la accion prolongada de TREVICTA. Reacciones de hipersensibilidad. Se pueden producir reacciones de
hipersensibiidad incluso en pacientes que previomente han foferodo rsperidona orol o paliperidona orol (ver seccion 4.).
Hiperolucemia y diabetes mellitus. Se han nofficado hiperglucemio, diabetes melitus y exacerbacion de una dicbetes
preexistente, incluso coma diabéfico y cetoacidosis con el uso de-paliperidona. Se recomienda una vigilandia clinico
adecuado, conforme o lo préctica antipsictica habituol. En los pacientes tratados con TREVICTA se vigilaré la apricidn
de sfntomas de hiperglucemia (como polidipsia, polurio, polfagia y astenia) y os pacientes con diabetes melltus deben
ser monitorizados regularmente de un empeoromiento del control de lo glucosa. Aumento de peso. Se han nofificado
casos de cumento signifcativs de peso relacionados con el uso de TREVICTA. El peso debe ser controlado con reguloridod.
Uso en pacientes con tumores dependientes de prolactino. Estudios de culfivo de tejidos indican que la proloctina puede
esfimular el crecimiento celulor en fumores de momo humanos. Aunque hasta ahora no se ha demostrado una asociacion
lora con lo administracion de onfipsicGticos en os estudios clinicos y epidemioldgicos, s recomienda precaucidn en po-
(ientes qug fengan antecedentes cinicos relevantes. Lo ‘m\iperidonu ¢ debe uflzar con precauidn en los pacientes con
un fumor preexisente que pueda ser dependiente de prolacting. Hiotensidn ortostirica. Pliperidona puede inducirhipo-
Tension ortostdfica en algunos pacientes, debido o su actvidad blogueante afo-adrenérgica. En los ensoyos dlinicos de
TREVICTA, el 0,3% de los pacientes notiicoron reacciones odversas asociadus a hipotension orostdtico. TREVICTA se debe
utiizor con precaucian en pacentes con enfermedodes cordiovasculars (p. e, insuficiencia cordiaco, nfarto 0 isquemia
de miocarcio, anomalias de la conduccit), enfermedades cerebrovasculares o frostomos que predispongan ol paciente o
la ipotensidn (p. ¢, deshidratacidn ¢ hpovolemia). Convuliones. TREVICTA s debe ufifzar con precaucidn en pacientes
on anfecedenes de convulsiones o de ofros Hastormos que puedan reducir el umbrol convulsivo. Insufciencia renal. Los
concentraciones plosmticos de paliperidona son mds elevu[ru& en pacientes con insuficenca renal. En pacientes con in-
suficiencia renol leve (acloramiento de ceatining >50 0 <80 mein{, se justard la dosisy se estabilzard ol pacien-
Te con polmitafo de paliperidona inyectoble mensual y despugs se hard o transicdn o TREVICTA. No se recomienda uil-
o TREVIUA en pocentss con insuficiencia renal moderada o grave (acloromiento de reafining- <50 ml/min) (ver
secciones 4.2 y 5.2). Insuficiencia hepdtica. No se dispone de dofos de pacentes con insufiiencia hepdtica grove (close
(de (hild-PugKn). Se recomiendo precaucion i se ufilza poliperidona en estos pocientes. Pacientes de edod avanzada con
demendo. TREVICTA no se ho esfudiodo en pacientes de edad avanzada con demencia. No se recomienda lo administro-
(ion de TREVICTA o pacientes de edod ovanzada con demencia, debido ol riesgo oumentado de mortalidad global y de
reacciones adversas cerebrovasculores. La experiencio obtenida con isperidona que se describe o confinuacidn s¢ conside-
10 aplicable fombién a paliperidona. Mam,]idﬂd global.En un metaondlisi de 17 ensayos cinicos contoladas, los po-
entes de edod uvunzagn con demencio tratados con ofros antipsicdficos atipicos, como risperidon, aripiprazol, olonza-
pina y quetiaping, fuvieron un aumento del riesgo de monuh’gud en comporacion con el placebo. En los tratados con
risperidona, la mortalidad fue del 4% en comporacidn con el 3,1% delos pacientes que recbieron plocebo. Reacciones
aaversas cerebrovasculares. En ensayos dlinicos aleatorizodos y controlados con placebo en los que pacdentes con demen-
(o rectbieron tratamiento con lgunos antipsicdficos atipicos como risperidona, aripiprazoly olanzapina se ha obsenvado
3ue ¢l resgo de reacciones adversas cerebrovasculares se muliplca por 3 aprosimadamente. Se desconoce el mecanismo

e este oumento del riesgo. Enfermedad de Parkingon y demencia con cuerpos de Lewy. Los médicos deben sopesar los
riesgosy benefcios de prescribir TREVICTA a pacientes con enfermedad de Parkinson o con demencia con cuerpos de Lewy
(D(?), porgue ambos grupos fienen un mayor riesgo de Sindrome Neuroléptico Maligno y una mayor sensibilidad  los
antipsicicos. Los manifestaciones de este aumento de lo sensibilidad pueden induir onfusidn, emgomm\'emu, inesfabi-
ldod posturaly coidos fecuentes, adems de sntomas extapiramidales. Priapismo. S ha noificado que los medicomen-
fos anfpsicaicos (entre llos paliperidona) con efectos de E\nqueo afo adrenérgico inducen priapismo. Se indicard ol
fudeme que solicte asistencio meédica urgente s el priapismo no se ha resuelto en el roscurso de 4 horos. Regulacidn de
Lo temperatura corporal. Se ho atibuido o los anfipsicofcos la alteracin de lo copacidad del organismo de reducir o
femperaturo corporal entral. S¢ recomienda fomar ﬁ]s medidos oportunas cuando s prescribo TR[%IIGA 0 pacientes que
vayan o experimentar crcunstandas que puedon contribuir o una elevacion de lo femperatura corporal centrl, p. €,
ercico intenso, exposicon o calor exremo, frafomiento concomitante con medicamentos de actvidad anticolinérgico o
deshidratacion. Tromboembolismo venoso. Se han nofificado casos de fromboembalismo venoso (TEV) con el uso dqe on-
fipsicgficos. Dado que o pacientes fratados con antipsicdfcos presentan a menudo facores de riesgo aradido de TEV, se
identficorGn fodos los posibles factores de riesgo de TEV antes y en el fronscurso del frotomiento con TREVICTA, y se
adoptordn medidas preventivas. Efecto antiemeico. En los estudios preclinicos con paliperidona se obsenvd un efecto
antieméfico. Sise produce este efecto en os seres humanos, puede enmascarar los sgnos y sinfomas de lo sobredosis de
determinados medicomentos o de frastornos como lo obstruccian ntesfina, f sindrome de Reye y lo tumares cerebroles.
Administrocign. Se debe tener cuidado para evitar a inyeccion involuntaria de TREVICTA en un vaso songuineo, Sindiome
del i flacido intraoperatorio. S¢ ho observado sindrome del iisflacido intiaoperatorio (IFS) durante la cirugfa de coto-
fafas en pacientes fratados con medicamentos con efecto anfagonisto alfal a-adrenérgico, como TREVICTA %ver seccion
4.8). E11FIS puede oumentar l riesgo de complicaciones oculores durante y después ﬂe lo intervencidn. El offalmdlogo
debe ser informado del uso actual o pasado de medicamentos con efecto anfagonisto olfal a-adrenérgico ontes de lo d-
rugfo. El benefcio potenciol de lo interrupcidn del atomiento con blogueantes alfal antes de lo irugfa de cotaratas no
o sido establecido y debe ser sopesado #eme ol riesgo de interrumpir el trotamiento antipsicdfico. 4.5. Interaccion con
otros medicamentos y ofras formas de interaccidn. S recomienda precaucian al prescrbir TREVICTA con medicomen-
tos que prolongan el infervalo O, como antiarrmicos de lo close 1A (por ejemplo, quiniding o disopiramida) y antianf-
micos de lo dase I (por ejemplo, omiodarona o sotalol), algunos anfiistaminicos, antbidticos (por ejemplo, fluoroqui-
nolonas), algunos ontipsicticos y algunos antipolddicos (por ejemplo, mefloguina). Esta listo es indicafiva y no
exhousiiva, Fynsib‘\lidud de que TREVICTA ofects 0 ofros medicomentos. No se espera que poliperidona produzco inferac-
cones formacocingticas clinicamente relevantes con medicamentos metabolizados por las isoenzimos del ciocomo
P-450. Dado que poliperidona actéa principalmente sobre el sistema nenviso cemmf(SN() |ver seccion 4.8), se debe
usor con precaucian la combincidn de IR[&\GA on ofros medicomentos que acfon sobre ¢l sistema nenvioso central,
comoos ansiolticos, o moyoria de los antipsiStios,los hipntcos, los opiaceos etc. o ¢l lcohol. Lo paliperidona puede
antagonizar el efecto de lo levodopa y de otos agoristes de la dopamina. Si sé considera necesario administar esto
combinacidn, sobre fodo pora lo enfermedad de Parkinson terminal, s¢ prescribi la dosis minima eficuz de cad trato-
miento. Debido a su capacidod de inducir hipotensidn orfostdtica (verseccidn 4.4),es posible observor un efecto adifivo
cwando se odmiristro TE[V\GA con ofros medicamentos que fienen esta capacidad, como ofros anfpsicicos o los anf-
depresivos icilicos. Se recomiendo precaucidn ol combinor lo poliperidona con ofros medicamentos que disminuyen el
unbral convulsivo (por ejemplo, fenctiacinas o bufirofenanas, anfidepresives rcilicos o ISR, ramadol, mefloguing,
fc). Lo administrocion concomitante de los comprimidos de lferadén prolongada de paliperidono en el estado estocio-
norio (12 mg una vez o dic) on comprimidos e iberacion prolongoda e vlproct sadico (6 500 mg a 2.000 mg una
vez ol dia) no ofectd a lo formococinefico en el estado estocionorio del valproato. No se han llevado o cobo estudios de
interaccion enire TREVICTA y el lfi, sin emborgo, no es probable que se produzcan una interaccign formacocingfico. Po-
sibilidad de que otros medicomentos ofecten a TREVICTA. Los estudios i vito indican que los enzimas (YP206 y (YP3A4
pueden fener una infervencidn minima en el mefabalismo de la paliperidono, pero no hay indicios in vitro i in vivo de

que esas soenzimas desemperien un papel importante en el metabolismo de poliperidona. Lo odministracion conjunta de
Fu\iperidunu oral con Fumxetmu, un potente inhibidor de lo CYP206, no twvo un efecto dinicomente significativo sobre la
Jarmacocinétca de paliperidono. La administracdn conjunta de poliperidono orol de iberacian prolongada una vez ol dia
«on corbamazeping 208 my dos veces ol dia produjo una reduccidn de aproximadamente un 37% de los valores medios
de (. y AUCen estudo estocionario de paliperidona. st disminuion se debe, en gran parte a un gumento del 35%
de I Bepuradcn enol de pelipridona, poboblemente como consecuenca e fo 'mr?umén de la gp-P renal por carbo-
mazepina. Una disminucion menor de o confidad de principio activo excretado inalterado en la orina sugiere que hubo
un efecto minimo sobre el metabalismo de CYP o la biodisponibilidad de paliperidona durante lo odminisiracion conco-
mitante de corbamazepina. Con dosis mds altas de corbomazeping podrian aporcer disminuciones mayores de los con-
centraciones plosmiticas de paliperidona. AY inicar el frotamiento con carbamozepina s debe revisar, y aumentar si es
necesario, o dosis de TREVICTA. Por el contrario, ol suspender el uso de corbomazepina se debe volver a evaluor lo dosis
de TREVICTA y reducirse en caso necesario. Se tendid en cuenta la acci6n prolongada de TREVICTA. Lo administracion
concomitante de una dosis dnica oral de paliperidono en forma de comprimidos de liberacidn prolongada de 12 mg con
comprimidos de Kberacidn prolongada de vuﬁ)mmn sodico (dos comprimidos de 500 mg una vez ol dia) produjo un in-
aemento de oprosimadamente el 50% en lo volres de C_, y AUC de palipridona, proboblemente debido ol aumento
de lo absorcidn orol. Dado que no se han observado efectos xoﬁre el acloramiento sistemico, no es previsible una inferac-
(ion dlinicamente relevants entre los comprimidos de iberacion prolongada de valproato sodicoy Fu inyeccdon intiamus-
wlor de TREVICTA. No se ho estudiado esta interaccign con TREVICTA. Uso concomitante de TREVICTA con risperidona o
paliperidono oral. Debido a que paliperidona es el princpal metabolito activo de rsperidono, se debe tener precoucion
wando TREVICTA sea udmim’swmfc de forma conjunta con risperidona o con paliperidono oral durante periodos prolonga-
dos de tiempo. Los datos de seguridad relocionados con el uso concomitonte de TREVICTA con tros anfipsicdticos son fi-
mitados. 4.8 Fertilidad, embarazo y lactanci. Embarazo. No exsten datos suficientes sobre la ufizacitn de polipe-
fidona en mujeres emborozadas. El”polmitato de paliperidona en inyeccidn infromuscular y o poliperidona en
administrcion oral no mostraron efectos eratGgenos en estudios realizados en animales, pero ¢ observaron otros fpos
de tovicdad pora o reproduccdn (ver seccian 5.3). Los neonatos expuestos o poliperidona durante el fercertimestre del
embarazo fienen riesgo de sufir reacciones adversas despugs del part, enre ellos sinfomas extrapiromidales y/o de
absfinencia de intensidad y duracidn voriables. S¢ han descito cosos de agitocin, hipertonia, hipofonia, femblor, som-
nolencia, difcutad respiatorio  tastomos de ofimentacin. En consecuencia, se recomienda una vigilancia estrecha del
recién nacido. Debido o que se ha detectado poliperidona en el plasa hosto 18 meses después de u%m'\m'stmr una dosis
dnico de TREVICTA, se tendid en cuenta lo occion prolongado de TREVICTA, porque lo exrosidén matemo a TREVICTA

antes y durante ¢ emborozo podifa provocar reacciones adversos en los recién nacidos. loctoncia. Lo poliperidona se
excieto por o leche matemo en fol medida que es probable que se produzcan efectos en el Toctonte s e urfmimstm e
dosis terapéuticas a mujeres lactantes. Debido o que se ha defectado paliperidona en el plasmo hasta 18 meses después
de odministror uno dosis inico de TREVICTA, se fendrd en cuenta o accidn prolongada de TREVICTA, porque los lactantes
podrian estar en riesgo induso si lo administrocign de TREVICTA es muy onferor o la lactandio. TREVICTA no se debe
uizar durante a lacncia. Fertldad. No se observaron efectos relevantes en estudios no cinicos. 4.7. Efectos sobre la
capacidad para conducir y ufifizar mquinas. Lo influencia de poliperidona sobre lo capacidad para conduciry utiizar
maguinos es pequeio o moderada debido o sus posibles efectos sobre el sistema nenvioso y lo visidn, como sedacidn,
somnolencia, sfncope o visidn barrosa (ve seccidn 4.8[}' Por tanto, s¢ debe aconsear o los pacientes que no conduzcan ni
uflicen maguins hosta conocer su sensibilidad indvidual a TREVICTA. 4.8, Reacciones urrversns. Resumen del perfl de
sequrdad. Los reacciones adversas ol medicomento observadas con mayor frecuencia noificadas en >5% de os pacien-
fes en dos ensayos dlinicos controlados o doble ciego de TREVICTA, fueron aumento de peso, infeccidn de los vias respiro-
forias altas, ansiedad, cefolea, insomio y reaccidn en el lugar de inyecc6n. Tabla de reacciones adversas. A confinuacidn
s recogen todas los RAM nofficados con paliperidona en funcidn de la recuencia estimada en los ensayos clinicos reali-
20dos con palmitoto de poliperidona. e aplican los siguientes érminasy frecuencias: muy frecuentes (> 1/10), ecuen-
fes (=1/100 o <1/10), poco fecuentes (>1/1.000 @ <1/100), raras (>1/10.000 o <1/1.000), muy raros
(<1/10.000) y frecuencia no conocida (no se puede esfimar o partir de los datos disponibls).

Sistema de Reaccidn adversa ol medicamento
dasiiccidn de Frecwenda
0rganos Moy Frecuentes | Poco frecuentes Raras Frecuendia no
frecventes conocide®
Infecciones & infeccion de vios  |neumonio, bron-  infeccidn oftdlmica,
infestaciones respirotorias ofos, |quits, nfeccign de—|acorodermfifs,
infeccion urinoria, - {vies respiraforios, |absteso subcutdngo
giipe sinusiis, cistfi,
ofits, omigdaliis,
onicomicosis,
celulfs
Trastornos de disminucon del  |netropenia, oumento ogranulocitsis
lo sangre y recuento de globulos-|del recuento de
del sistema blancas, frombcito-|eosinfilos
linféico peni, anemio
Trastornos del hipersensibilidod reaccion
sistema onaflictico
inmunolégico
Trastornos hiperprolactinemia? secrecidn inadecuodo
endocrinos de homona anidiu-
1éfica, glucosuria
Trastornos del hiperglucemio, | diabetes melitus’,  |cetoacidosis diabé-  ntosicacien por
metabolismo y aumento de peso, |hiperinsulinemio,  {fica, hipaglucemia,  |oguo
de la nutricion pérdida de peso,  |oumento del apefito, |poliipsia
apeito disminvido |anorexia, friglicéridos
en sangre elevados,
lestorol en songre
elevado
Trastornos ~~|insomnio |agitacion, depre- | frostomos del suefi, [estado de confusion,
psiquidricos sion, ansiedod | manfo, disminucidn | embotamiento afecti-
de lo libido, nenvio-~|vo, anorgasmia
sismo, pesadillos
Trastornos porkinsonismo’, | discinesia frdio, |sindrome neuroléptico |coma diobéfico,
del sistema acofsi’, sedocin/ |sincope, hiperact-  |maligno, isquemia |temblor de
nervioso somnolencio, wdufpsicommriz, cerehrl, foltade ~ |cobezo
ditonia’, mareo, ~(moreo postural, | respuesta a los
discnesias, fem- [frostormos dela~ [estimulos, pérdido
blor, cefolea afencion, disortia, |del conocimiento,
disgeusio, hipoeste- |reduccion del nivel de
sia, poresfesia onciencia, convul-
siongs?, trastoros del
equilibrio, coordino-
(ion anormal
Trastornos vision borrosa, con- | gloucoma, trastornos [sindrome del
owlares juntivifs, oo seco ﬂe los movimientos  [is idcido
oculares rofaddn(nfraop
anormal de os ojos,
fotofobia, qumento
del logrimeo, hipere-
mia oclor
Trastornos vérigo, ac(fenos,
del oido y del dolordeoidos
laberinto
Trastornos toquicordia blogueo auriculoven- [fbrlacian auriculor,
cardiacos triculor, frastomos | anitmia sinusal
delo conducdon,
prolongacidn del
imewuﬂo Tenel
lectrocardiogram,
sindrome de
foguicordio Eosrum\
ortostdfica, bradicar-
dia, anomlias del
electocardiogramo,
pulpitaciones
Trastornos hipertension hipotension, hipoten- |trombosis venoso, | embolia pulmo-
vasculares sion ortostdtica Tubor nar, isquemia
Trastornos tos, congestidn | disnea, congesfion  [sindrome de apnea | ipenventilacia
espiratorios, nosal respitatori, sbilon-|del suefio, congesticn | neumonia por
tordcicos y (ios, dnlorfuringo\u- pulmonar, estertores ~{aspiracian,
mediastinicos 1ingeo, epistods disfonia




Trastornos dolor abdominal, | molesfios obdomina- |poncreatifs, edema  |obstruccidn
gustroines- vomitos, nduseas, {les, gostroenterifs, ﬁnguu\,in(onﬂnenciu intestina, fleo
finales estefiimiento, | disfagio, sequedod  |fecal, fecoloma,
diarrea, dispepsia, |de boco, lotulencia {quelifis
odontalgio
Trastornos niveles elevados de |niveles elevados iderica
hepatobiliares tansaminasas | de gomma-glufa-
milfronsferoso y de
enzimos hepdicas
Trastornos de la uricara, prurto,  {erupcidn formacold-{angioedemo,
piely del fejido erupcion cutines, |gico, hipergueratosis, |frstomos de la
subcutdneo alopecia, eccema,  |cospa pigmentacion,
sequedod de o piel, dermatits
erfemo, acné sehorteica
Trastornos dolor osteomuscu- - |volores elevados de  [robdomidlisis, alferaciones
osteomusculares lor, dolor lumbo-  |reafinfosfoquinasa —[hinchazn delas | posturales
y del tejido dorsal, arfrlgio ~ |en sunﬁre, espasmos |orficlaciones
conjuntivo musculores, rigidez
ariculor, dehiﬁdnd
muscular, dolor
cnical
Trastornos inconinencia refencion urinaria
renales y urinara, polaguiuria,
urinarios disura
Embarazo, sindrome de
puerperioy abstinncia
enfermedades neonatal (ver
perinatales seccon 4.6)
Trastornos amenorred, difuncion eréctl,  {hinchozdn o malestor |priapismo
del aparato golactorea Hastomos de mamri, aumento
reproductor y de loeyoculocion, ~ |del fomario de
lo mama rasfomos menstrug- |las mamas, fujo
les:, ginecomasfio, ~|vaginal
distncion sexual,
dolor mamario
Trastornos fiehre, astenio, ~ |edema focil, hiroterm\'u,esm- descenso de lo
generalesy fatigo, reacciones |edemc, aumento  [lofos, polidipsia, ~ {temperatura
alteraciones enellugorde  |delotemperatura |sindvome de obsti- | corporal, necto-
en el lugar de inyeccidn corporal, aterociones |nencia de firmacas/ sis en ¢l lugar
administracion de Fu marcho, dolor | drogas, obscesos en - |de inyeccon, dl-
tordcico, malestios |l lugar de inyeccion, |ceras en el lugar
en el pecho, molestor | elults en el lugor de |de inyeccdn
general, indurocitn inyeccon, quistes en
ol lugr e inyeccion,
hematomos en ¢l
lugor de inyeccion
Lesiones aidos
traumticas,
infoxicaciones y
complicaciones
de procedimien-
tos ferapéuticos

*Lo frecvendio de estos reacciones adversas se clsifica como “no conocida” porgue no se observaron en los ensayos dinicos con
polmitafo de paliperidona. Proceden de nofficacines esponttineas poscomercialzacidn y lo frecuencia no se puede deferminar,
o proceden de dotos de ensayos dinicos con risperdona (cuolquier formulacion) o con paliperidona oral.*Ver el apartado
“Hiperprolocinemia’ o continuacién. Ver ¢ apartado ‘Sinfomas extrapiramidales” o confinuacidn. *En ensoyos conolados con
plocebo, se notiic diabetes mellitus en un 0,32% de los pacientes frtados con polmitato de paliperidona inyectable mensuol
comparado con un 0,39% del grupo plocebo. En general, lu ncidencia en fodos los ensayos dlinicos fue de un 0,85% en fodos
los pacientes fratados con polmitato de paliperidona inyectable mensual. ¢ Insomio incluye: Insomnio inicial ¢ insomnio
medio; Convulsiones incluye: convulsiones del gran mal; Edema incluye: edema generalizads, edemo perifico, edema con
fovea; Trastornos menstruales incluye: refrasos de la menstaciGn, menstruacion inegular, oligomenorrea.

Reacciones adversas obsenvados con los formulaciones de risperidona. Paliperidona s ¢l metabolito activo de o risperi-
dong, de modo que os perfiles de reacciones adversos de esfas sustancios gndu\'dux las formulaciones orales e inyecto-
bles) son rlevantes enire s. Descipcidn de algunos reacciones adverss. Reaccidn anafilicico. Duante la experiencio
poscomercialzacian, en raras ocosiones se han nofifcado casos de una reaccidn anafildctia despus de lo inyeccion de
palmitato de polperidono mensualen pacentes que prevamente han folerad rispridona ool o paliperidona ool (ver
scion 4.4). Reacciones en el lugor de o inyeccion. ?ﬂ los ensayos dinicos de TREVICTA, ¢l 5,3% de I?)s acintes nofi-
ficaron reacciones adversas en e\?ugur de inyeccidn. Ninguno de estos acontedmientos fue grave o mofivo lo suspension
del tratomiento. Segénla clsificacion realizada por los investigadores, sintomas como induracidn, rubefoccidn e fwinchur
16n no se presentaron o fueron leves en >95% de s evoluaciones. EI dolor en el lugar de inyecd6n volorado por el
paciente en una escalo anol6gico visual era escaso, y su infensidad disminuda con el tiempo. Sinfomas extapiramidules
(SEP). En los ensayos clinicos de TREVICTA se noriﬁcumn acatiso, discinesio, distonia, porkinsonismo y temblor en el
3,9%, 0,8%, 0,9%, 3,6% y 1,4% de los pacientes, respectivamente. Los sinfomas extrapiramidales (S[P‘ incluyeron lo
siquientes términos: parkinsonismo (frastorno exrapiramidal, sntomos extairamidales, fendmeno on-off, enfermedad
de Parkinson, criss parkinoniana, hipersecrecion salival, rigidez osteomuscular, parkinsonismo, babe, rigidez en rveda
dentado, bradicinesi, hipocinesio, faies en mascoro, firantez muscular, ocinesi, igidez nucal, rigidez musculor, marcha
porkinsoniano, reflefo ?Inhelﬂr alterado y temblor parkinoniano en reposo), acafisio (incuye ocafisia, inquietud, hiper-
cingsia y sindrome Ae us pieras inquiefus) discnesio (induye discinesi, corea, tastomos del movimiento, espasmos
musculores, coreootetosis, atefosis y miodlonia),distonia (incuye distonia, espasmo cenvical, emprostotonos, ciss oculo-
giras, distoniobucomandibulor, rso sardnico, tetanio, hipertonio, forticli, contracciones musculares involuntarias,
contractura muscular, blefaroespasmo, oculogiracian, pordliss ingul, espasmo facia, loringoespasmo, miotonia, opis-
fétonos, espasmo bucofaringea, pleurottonas, espasmo lingual y m’smusyy temblor. Aumento J; peso. En el estudio o
largo plazo de refrada oleatorizado, s¢ notiicaron aumentos anormales de 7% de peso corporal desde el momento
inical hasta ¢l momento final del estudio, analizados a doble ciego, en el 10% de los pacientes del grupo de TREVICTA
¢l 1% de los pacientes del grupo de placebo. A la inversa, se nofificaron reducciones anormales del peso mlsmm\
(=7%) desde eFmomenm in‘\ciulﬂusm ¢l momento inal en un estudio doble cego contrlado con placeho, en el 1% de
los pacentes del grupo de TREVICTA y el 8% de los pacentes del grupo de placebo. Los variaciones medias del peso
corporal desde ¢l momento inicial hasto ¢l momento gnﬂ\ en un estudio doble iego contolado con plocebo, feron de
+0,94 kg y -1,28 kg en los grupos de TREVICTA y placebo, respectvamente. Hiperprolactingmia. Eurume |0 fose de
doble ciego del estudio o largo plozo de refitado aleatorizoda, se obsenvaron niveles de proloctino por encima del inter-
valo de referendo s>13,13 g/l en los vorones y >26,72 ng/ml en los mujeres) en un porcentoje mds elevado de
varones y mujeres del grupo de TREVICTA que del grupo placebo (9% frente a 3% y 5% frente a 1%, respectivomente).
En el grupo de TREVICTA, la variaciGn media entre el momento inicial y l inol en un estudio doble ciego contolado con
placebo fue de +2,90 ng/ml para los varones (frente a -10,26 ng/m en ¢l grupo placebo) y de +7,48 ny/ml para los
mujeres (fente a -32,93 ng/ml en el grupo placeba). Una mujer (2,4%) de!i grupo de TREVICTA tuvo una reaccidn ad-
versa de amenorrea, mienfias que no s¢ observoron reacciones adversas Ipmen(in\meme relacionodas con la prolacting en
Hiﬂ?Uﬂﬂ muer del grupo placebo. No hubo reacciones adversas potencialmente relacionadas con la prolactina en ninguno
de los grupos de varones. Efecto de dase. Con el uso de onfipsicGficos pueden aparecer prolongacion del intervlo T,
aritmios venfrculores Sﬁhnludo’n ventriulor,toquicordia ventricular), muerte sébita inexplicodo, poro cardiacoy Torsades
de paintes. Se han noffcado casos de omboembolismo venoso, enire ellos de embolia pulmonar y de Hrombosis venosa
pm?undu, con ¢l uso de medicamentos anfipsicdficos (frecuencia no conocido). Noffcacidn de sospechas de reacciones
adversas. Es importante nofficar sospechas ;e reaccones adversas ol medicamento ras su auforizacian. Elo permite una
supenvisdn confinuada de o elacidn benefciviesgo del medicamento. S¢ nvta a los profesionales sanitarios o notificar
los sospechas de reacciones odversas a trovés del Sistema Espariol de Farmacovigilancia de Medicomentos de Uso Huma-
10: htpsy//unww.notificaromes. 4.9. Sobredosis. Sintomas. En general, los sgnos  sintomas previstos son los resulton-
tos de rn exageraciin de os efectos farmacolGgicos conocidos de paliperidon, s decir, somnolencia y sedacidn, taguicar-
dia e hipotension, prolongacion del QT y sinfomas extrapiramidles. Se han descrito Torsades de pointes y fibilacidn
venvirullar en un paciente expuesto o sobredosis de poliperidono oral. En coso de sobredoss aguda se de‘ée Tener en
cwenta o posibilidad de que estén implicados varios farmacos. Trotomiento. Al evoluar las medidos ferapéuicos y de re-
cwperacion, se fendrdn en cuenta lo naturoleza de Kberacion prolongada del medicamento, osi como lo prolongada vida
media de poliperidona. No hoy ningdn antidoto especfico poro paliperidona. Se ufilzardn medidas de apoyo generales.
Hay que esluﬁ\ecel mantener una via respiatoria despejoda y goranfizor que la osigenacidn y la venflacion sean
odecuados. I mmm(turdiovuscular debe empezor inmediotomente e incuir un control electrocardiografico confinuo pora
controlor posibles aritmias. La hipotensicn y el fracoso circlotorio se deben tatar con los medidos adecuadas, como
administrcion de liquidos por via infravenosa y/o de simpaticomiméticos. En coso de sintomas extrapiramidales graves,
s¢ dobe adminisrar medicacion nficolinérgica. Se debe mantener yna supenision y un control esticos 5 confinvos
hasta que el paciente se recupere. 5. PROPIEDADES FARMACOLOGICAS. 5.1. Propiedades farmacodindmicas.
Grupo Llurmucotempéut‘m): Pscolépticos, ofrs firmocos anfipsicicas, codigo ATC: NOEAXI& TREVICTA contiene una
mezda racémica de poliperidona (+)y (). Mecanismo de accidn. Paliperidona es un agente bloqueante selectvo de os
fectos de las monoarminas cuyas propiedades farmacaldgicas son diferentes de los de los neurolgpticos tadicionales.
Paliperidona s une estrechamente a los receptores serofoninérgicos 5-HT2 y dopaminérgicos D-2. Asimismo, paliperido-

11 bloguea los receptores olfo 1odrenérgicos y, en menor medido, los receptores histaminérgicos H-1 y los receptores olfa
2 adrenérgicos. Lo octvidad formocoldgico de os enanfidmeros (+) y (S de paliperidona es similor desde erumu de
vista cualitativo y cuanitafivo. Pulipen'gonu 110 56 une a los receptores colinérgicos. Aungue s frata de un potente anfa-
gonista de D2, mofivo por el que se cree que alvia los sintomas de la esquizofrenio, produce menos catalepsia y menos
reduccidn de los funciones motoras que los neurolépticos tradicionales. La preponderancia del nmugum’smo centiol de o
serotoning puede disminuir la tendencia de paliperidona o producirefectos secundarios extapiramidules. Eficacia dinico.
Lo eficacia de TREVICTA pora ¢l tatamiento de manfenimiento de la esquizofienia en pacentes que han sido totados
adecuodamente duronte ol menos 4 meses con lo formulacidn inyectable mensual de palmitato de poliperidona y las
ilimos dos dosis de lo misma concentracidn s¢ evolud en un estur%o o lorgo plozo de refirado n\eumrizmﬁ), doble ciego
y controlado con placebo y en un estudio de no inferoridad o lorgo plazo, doble ciego y controlado con famaco activo, En
ambos estudios, el citerio de valoracidn principol ra la recoida. En e estudio a largo plozo de refrada oleatorizodo, 506
pacientes adultos que cumplion los citerios DSM-IV de esquizofrenia se incorporaron en la fose abieto de fronsicdn y
recibieron dosis fleibles de palmitato de paliperidona inyectable mensuol administrodas en el misculo delfides o gléteo
(50-150 mg) durante 17 semanas [os ajustes de dosis fueron en las semanas 5y 9). Un otal de 379 pacientes recbie-
fon una dosis Gnica de TREVICTA en el mésculo deltides o gliteo durante o fose de estabilzacidn abiert (la dosis era
3,5 veces la dlfima dosis e polmitato de paliperdona mensuulﬂ. Los pacientes que se consideraban dlinicamente estobi-
lizados a final de o fase de estabilizacén de 12 semanas se aleatorizaron en pmrorcién 1:1 para recbir REVICTA o un
placeho en uno foe doble ciego de duracian voriable (1 dosis de TREVICTA fue lo misma que o dhimo dosis redida
durante o fose de estabilizocion: esta dosis se mantuvo fijo durante foda la fose de doble (ie[guf‘ En este f)en'udo, 305
Eudemes sintomdficomente estables fueron aleatorizodos para continuar el frotomiento con TREVICTA \n: 60)0 S\ute'
0 (n=145) hasta que se produjese la ecaida, la refiroda prematuro o el final del estudio. La variable principal de ¢fi-
caci fue el fiempo hasta lo primera recoida. Se puso fin ufestudio de acwerdo o un andliss intermedio preestablecido
llevado a cabo cuando 283 pacientes habian sido aleatorizados  se habian obsenvado 42 casos de recofda. Teniendo en
cventa el andlisi finol (N =305), 42 pacientes (29,0%) en el grupo de plocebo y 14 pacientes (8,8%) en el grupo de
TREVICTA habian experimentado un acontecimiento de recaida durante la fase de doble ciego. La razon de resgos (hazard
1afio) fue 3,81 (IC ife\ 95%: 2,08; 6,99) lo que indica una disminucion del 74% del riesgo de recaida con TREVICTA en
comparacion con plocebo. nlo figura 1 se representa la grdfca de Kuglnn Meier de tiempo hasta la recaida pora coda
grupo de trotamiento. Se obsend una diferencia significativa (p<0, 001{ entre los dos grupos de frotamiento en el
fiempo hasta l recoida o ovor de TREVICTA. £l iempo hasta o recaido en ¢l grupo de pln(eEo Fmed'\una 0395 dias) fue
significativamente mds corto Qeen ¢ grupo de TREVICTA (no fue posible colcular la mediano debido ol bajo porcentaje
de pacientes con recofda [8,8%]).
100+

— — Trevicto (N=160) Logrank p<<0,0001

——— Ploceho (N=145)

Porcentaje estimado de pacientes sin recaida

28 56 84 112 140 168 196 224 252 280 308 336 364 392 420 448

Tiempo (dias) desde la aleatorizacién
Figura 1: Grdfica de Kaplan-Meier deltiempo hasta la recaido — Andliss finel

En el estudio de no inferioridad, 1.429 pacientes con enfermedad agudo (puntuacidn PANSS total media en el momento
inicial: 85,7) que cumplion os cierios DSM-1V de esquizofrenio se incorporaron a a fose abierto y recbieron trafomiento
con palmitato de poliperidona inyectable mensual durante 17 semanas. Se pemitia ajustar la dosis (esto es, 50 mg, 75
mg, 100 mg o 150 mg) despugs de 5 semanas y 9 inyecciones y el lugar de inyeccion pocia ser el deltides o el gluteo.
De los pacientes que cumplian los citeris de oleatorizacin en los semonos 14y 17, 1.016 fueron ulemm’\zuaus Ll
mem(ibn 1:1 para seguir recbiendo una vez al mes o inyeccign de polmitato de paliperidona mensuol o bien combior
a TREVICTA, multiplicando por 3,5 o dosis de los semanas 9 y 13 de palmitato de poliperidono inyectable mensual,
durante un periodo de 48 semanas. Los pacientes recbieron TREVICTA una vez cado 3 mesesy una me%cucit’m inyectable
placebo durante los meses restantes pora mantener el ciego. En este estudio, el criterio Xe valoracion de lo eficocio
principal era el porcentaje de pacientes in recaido ol final de o fose doble ciego de 48 semanas, basado en o esfimacidn
de Kaplon-Meier de los 48 semanas (TREVICTA: 91,2%, palmitto de paliperidona inyectable mensual: 90,09%). No fue
posible caleulor la mediana de tiempo hasta la recaida en ninguno de Es rupos, dado el escaso porcentaje de pacientes
con recafdas. La diferencia (1C 95%) enre los grupos de fratamiento fue d(ﬂ 1,2%(-2,7%, 5,1%%, |0 que safistce el ri-
terio de no infeiordad basado en un margen ge -10%. Por tanto, el grupo de ratomiento con TREVICTA fue no infrior ol
3ruF0 fratodo con polmitoto de gmﬁperidona inyectable mensual. Los me“orl’usfun(innu\es, determinados segin Lo Escalo

e Funcionamiento Personal y Social (PSP), que se obsenvaron durante lo fose de estabilzacion abierta se monfuvieron
durante lo fase de doble ciego en ombos de hafomiento.
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Porcentaje estimado de pacientes sin recaida

— Trevicto (N=458)
wvesnnes Formulacion de palmitato de paliperidona inyectable mensual (N=490)

Tiempo (dias) desde aleatorizacion

Figura 2: Gréfica de Kaplan-Meier deltiempo hosta la recaido comporando TREVICTA y palmitato de paliperidono
inyectable mensual

Los resultodos de eficcia eron consistentes entre los subgrupos de poblacian (sexo, edad y grupo ético) en ambos estu-
dios Poblocin pedidica. Lo Agencia Europea de Medicomentos ha eximido ol ftulor de la 0%|\'guddn de presertar los
resultodos de s ensoyos realizados con TREVICTA en los difsrentes grupos de lo poblacidn pediatica en esquizofenio.
Ver seccidn 4.2 para consultr lo informacian sobre el uso en poblocion pedidiica. %,2. Propiedudes formacocinéica.
Absorcion y distibucién. Debido o su hidrosolubilidod extremadomente bojo, lo formulacion rimesirl de palmitato de
Eul\'pendonu e disuelve lentamente después de la inyeccidn infromusculor antes de hidrolizorse o dpulipen'donu y absor-
erse 0 |0 ciculacion sistémica. Lo liberacion del principio octivo comienza yo a porfr del dia 1y dura hasto 18 meses.
Los datos presentados en este apartado se bason en un andliss de formacocingfica pohln(ionuY, Después de una solo
dosis intromuscular de TREVICTA, las concentraciones plasmaticas de poliperidona aumentan grodualmente hasto alcan-
20r concentraciones plosmficos maximos en una mediono de T, de 30-33 dios. Tro lo inyeccidn inromusculor de
TREVICTA en dosis de 175-525 my en el masculo deloides se obsenv, en promedio, una C_, del 11-12% mes elevoda
3ue | que se obtiene tas o inyecddn en el misculo gléteo. El perfl de iberacion Y Io poufy de adminishracicn de TRE-
|CTA don \u?nr 0 concentraciones IemJ:éuﬁms sostenidas. Lo exposicon fotal  paliperidona después de lo adminisho-
cion de TREVICTA es proporcional a lo dosis en un intervalo de dosificadtn de 175-525 mg y aproximadamente propor-
cionol a o dosis en cuanto a velores de (. Lo relocién medio pico-vll en el estodo estacionario pora uno dosis de
TREVICTA es de 1,6 después de lo adminisfacion en el gliten yfe 1,7 después de o adminisirocion en el mdsculo del-
toides. Lo paliperidona racémico se une en un 74% alas proteinos plosmicas. Tros a administrocign de TREVICTA, los
enanfiémeros S+) y (fg de lo paliperidona se interconverten, alcanzando un cociente entre of AUC (+) S—) de apro-
ximadomente 1,7-1,8. Biotransformacidn y eliminacidn. En un estudio realizado con “C-paliperidono omY e iberacion
inmediata, una semana despugs de fo adminisracidn de una dosis oral énica de 1 mg de C-paliperidona de liberacidn
inmediata, el 59% de la dosis fue excretada inalterada con la orina, indicando que la paliperidona no se metaboliza
masivament en el higado. Se recuperd aproximadomente ¢l 80% de lo radioctvidad administiada en lo orina y el 11%
en los heces. Se han identifcado cuatro vios metabélicas in viv, ninguna de las cuales representd mds del 10% de o
dosis: desolguilocion, hidrosilacign, deshidrogenadn y esciion de benzisokazol. Aungue en estudios invito se sfiloron
que las enzimas CYP206 y CYP3A4 pueden inervenir en ¢l metabolismo de la paliperidono, no hay datos in vivo de que
estas isoenzimas desempeien un papel significativo en el metabolismo de lo paliperidono. En los andlisis de farmacodi-
néfico de la poblacidn no se obsenvo mm[]unu diferencio apreciable del acloromiento aparente de paliperidona tros lo
administracion de paliperidono oral entre los metobolizadores rGpidos y lentos de los sustratos de lo LE(P 06, En estudios
in vito realizados con microsomas hepdticos humanos se demast6 que lo paliperidona no inhibe sustoncialmente ¢l
holismo de los medi holizados por las isoenzimas del ctocromo P450, como CYPTAZ, CYP2AG,
(YP2C8/9/10, (Y206, CYP2EI, CYP3AAy CYP3AS. Estudios in vitro han demostado que o paliperidona s sustrato de
Ia P-gpy un inhibidor debilde la P-gp o concentraciones elevadas. No existen datos in vivo y no s¢ conoce su importancia
dlinica. Segdn el anliss de formacocingtica poblacional, la vida media aporente de paliperidona después de o adminis-
Hacidn degTREVIUA en el intervalo de dosis de 175-525 mg estd comprendida entre 84-95 dias cuando se inyect en el

delfoides y 118-139 dias cuando se inyecta en e gliteo. Comparacidn de palmitato de paliperidona inyectable timestral

de lorgo accidn con otras formulaciones de poliperidona. TREVICTA estd diseiado poro liberar poliperidona durante un
periodo de 3 meses, mienfros que la inyeccion mensual de palmitato de poliperidono se admiisira uno vez al mes.
TREVICTA, cuando se administra a dosis 3,5 veces mds altos que la dosis correspondiente de palmitato de paliperidona
inyectable mensual (ver seccdn 4.2), produce exposiciones o Lo paliperidona similares a las que se obtienen con o dosis
onrespondiente de palmitato de poliperidona inyectable mensual y con la dosis diaria equ‘wﬂ?eme de los comprimidos de
poliperidona de iberocion prolongada. I ntervolo de exposicidn obtenido con TREVICTA estt dentro del infemvelo de ex-
ﬁosicio'n obtenido con las dosis aprobados de los comprimidos de paliperidona de fberacian prolongado. Insuficencia
hepdtica. Paliperidona no se mefabolizo amplioments en el higado. Aungue no se ha investigodo ¢ uso de TREVICTA en
pucentes con insuficiencia hepdtica, no es necesario un ajuste de dosis en los pocientes con nsuficiencia hepdfica leve o
moderada. En un estudio en el que participoron pacientes con insuficiencia hepdico moderada (clase B de Child-Pugh)
|as concentraciones plasmticas de paliperidona Ehle fueron similores o as observodas en personas sanas. No se ha'in-

vesndqudo ¢l so de paliperidono en pacientes con insuficiencio hepdica Eruve‘ Insuficiencia renal. TREVICTA no s¢ ha
estudiado de manero sistemdica en pacientes con insuficenci renal. S¢ ho estudiado To efiminacian de uno dosis oral
(nico de un comprimido de 3 mg de paliperidona de liberacidn prolongada en pacientes con diversos grados de fundidn
renal. La eliminacign de lo poliperidona disminuye ol disminur el acloramiento de wreatinin esfimado. El aclaromiento
fotal de poliperidona disminuyo un 32% en padientes con insufcenca renal leve (GIC1=50 a <80 ml/min), un 64%
¢n pacientes con insuficiencia renal moderada ((/C1=30 a <50 m/min) y un 71% en pacientes con insuficiencia renal
grave (GCT =100 <30 m|/min), lo que corresponde o un aumento mel%o delo expsicon (AUC ) de 1,5, 26y 48
veces, espectivaments, en comparacion con personas sanas. Poblacidn de edad ovanzada. Fl angliss de formacocingtica
oblacional no ha revelado indicios de diferencias farmacocinéficas relacionadus con lo edud. Indice de masa corporal
11C)/peso corporal. En os pacentes obesos  con sobrepes se obsenvoron valores de . mas bojo. Enefestdo esfo-
cionario oparente de TREVICTA, los concentraciones valle eran similares en los pocientes normoles, con sobrepeso y obe-
sas. Raza. E andlisi de farmacodinéfca poblacional no ha evelodo indicos de dferencios farmacocingfias relacionadas
con el rigen rociol. Sexo. El andlisis de Farmumdnéﬂm poblocional no ho revelado indicios de diferencios farmacodiné-
ficos relacionadas con ef sexo, Tubaguismo. Seqn estudios in vitr realizados con enzimas hepticas humanas, poliperi-
dona no es sustrato de la CYPTAZ: porfo tanto, l consumo de faboco no fiene un efecto en la farmacocinéfico de paripe-
ridono. EI efecto del consumo de faboco sobre la farmacocinéfico de paliperidona no se ho estudiodo en el coso de
TREVICTA. Un andlisis de farmacocinéfico poblocionol bosado en los dotos oilem’dos con comprimidos de iberacidn pro-
longada de poliperidona demostid una exposicidn pulifeﬂdom ligeromente mes bjo en los fumadores que n ls no
fumadores. No es probable que esta difeencia tenga relevanda dlinic. 5.3. Datos predlinicos sobre seguridad. Los
gstudios de foxicdod o dosis repefidos de palmitato de poliperidona (formulocign mensual) en inyeccion inframusculory
de paliperidona en administracdn oral a atas y perros masraron efectos fundomentalmente formacoldgicos, como seda-
(ion y efectos mediodos por la proloctin en glandulos momarias y genitoles. En animales fratados con polmitato de
poliperidona se observd una reaccion inflomatoria en el fugor de inyeccion infromuscular. Se produjo la formacidn ocasio-
ol de abscesos. En estudios sobre la reproduccidn de lo ratas con risperidona oral, que se converte en gran medido en
poliperidona en rafas y en seres humanos, se observaron efectos adversos en el peso al nacer y en o supenvivenio de las
(ios. No se han observado embriotoxicdad ni malformaciones después de lo odministracian intromusculor de polmitafo
de ?]n\iperidonu a otos gestantes a dosis maximas (160 mg/kg/di), equivalentes o 2,2 veces el nivel de exposicidn de
los humanos o lo dosis maima recomendada de 525 m. Otros antagonistas de la dopamina han tenido efectos negafi-
vos en el desarrllo de lo motricdad y del aprendizaje en los aios cuando se administroron o animles gestantes. ?ﬁ d
palmitato de paliperidona ni lo paliperidona hon demostrado se genotaiicos. En estudios sobre el potencial carcinogéni-
o e o isperidona oral en rafas y rafones se obsenvaron oumenos de los adenomas hipafisarios Fmténg, de los udqeno—
mas del pdncreas endocrino ?mu)  de los adenomas de las gldndulos mamarias (en ambas especies). S¢ evolud el po-
tencil corcinogénico del palmitato de poliperidona administrodo en inyeccign inframuscular o rotos. Se obsen un
incremento estadisficomente significativo de adenocarcinomas de s glandulas momarias en ratas hembra o los que se
administrron dosis de 10, 30 y 60 ma/kg/mes. Los ratas macho experimentaron un incremento estadisicamente signi-
ficativo de adenomas y carcinomas de las gldndulos momarias cuando se expusieron o dosis de 30y 60 mg/kg/mes, que
representan 0,6y 1,2 veces el nivel de exposicion humana o la dosis maxima recomendada de 525 mg. Estos tumores
Fueden estarrelocionados con el antagonismo prolongado de a dopoming D2 llmn | hiperprolactinemia. Se desconoce
a elevando de estos hallozgos tumorales en roedores para el riesgo en seres humanos. 6. DATOS FARMACEUTICOS.
0.1. Lista de excipientes. Plisorbato 20. Pulieﬁ\en%\kol 4000. Acido ftico monofcvatado. Dihidrogenafosfato sodico
monohidrotodo. Hidravido de sodio (Fum ajuste del pH). Agua pora plegﬂmdnnes'\nyeﬂub\e& 6.2. Incompatibilidades.
Este medicamento no se debe mezclar con otros medicomentos. 6.3, Periodo de validez. 2 afios. 6.4. Precauciones
especiales de conservaci6n. Este medicamento no requiere condiciones especiales de consenvacion. 6.5. Naturaleza y
contenido del envase. Jeringa precargada (copolimero de olefina cidlica) con émbolo, tope frosero y copuchn protector
(ooma bromobutfica), equipada con una aguja de sequridad de pared fina de 22 6 1% pulgads (0,72 mmx 33,1 )
yuna agujo de segundna de pared fina de 2% 61 puglgudn: (0,72 mm x 25,4 mm). Tomano del envase: Envoses con |
{eringa precargada'y 2 agujus. Presentaciones y precios. Trevicta 175 mg suspension inyectable de iberacidn prolongado:
PVL: 515,00 g; PYP- 570,91 € PVP (VA)- 593,75 €. Trevicta 263 mg suspension inyectable de liberacion prolongad:
PVL: 670,00 €; PVP: 725,91 €; PP (IVA): 754,95 €. Trevicta 350 mg suspension inyectable de liberacidn prolongado:
PVL: 824,00 €; PVP: 879,91 € PP (IVA): 915,11 €. Trevicta 525 mg suspension inyectable de liberacign prolongado:
PVL:1.236,00 €; PVP: 1.291,91 €; PVP (VA): 1.343,59 €. Condiciones de prescrpcion y dispensacian. Con receto mé-
dico. Aportacion reducido. Con visado de ’msEemén para pacentes mayores de 75 afios. 6.6. Precauciones especiales
de eliminacion y ofros munirulutiones. a eliminacion del medicamento no uflizado y de fodos los materiales que
hoyon estodo en contacto con l s debe realizar de acuerdo con lo normativa loca. En el prospecto del envose se inluyen
instrucciones complefas del uso y manejo,de TREVICTA (Ver Informacidn resenvada pora médicos o profesionales sanifa-
fios). 7. TITULAR DE LA AUT&RlZAUON DE COMERCIALI-

DE COMERCIALIZACION. EU/1/14/97 /007 E - E
EU/1/14/971/008. EUA/14/971/009. FUA1/14/971/010.9.

FECHA DE LA PRIMERA AUTORIZACION/RENOVACION DE

09/2017. La informacion defallodo de este medicamento estd

disponible en lo pégino web de lo Agencio Europea de Medica-

mentos hitp,//wwi.ema.europo.ev.

IACION. Janssen-Cilag Interational V. Tumhoutseweg 30.
8-2340 Beerse. Bélgic. 8. NUMERO(S) DE AUTORIZACION
LA AUTORIZACION. Fecha de lo primero aujorizacion: 5 de -
dicembre de 2014. 10. FECHA DE fA REVISION DEL TEXTO.
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ALVARO, 28 ANOS.*
No tiene fronteras

Tiempo para lo que importa

* Paciente ficticio

Janssen-Cilag, S.A.
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28042 Madrid
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