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SOLICITUD ANTE LA SALA ESPECIALIZADA DE PRODUCTOS

FITOTERAPEUTICOS Y SUPLEMENTOS DIETARIOS SEPFSD-CR
AMPLIACION DE INDICACION
DE PREPARACION EXISTENTE

1. RESUMEN DE LA SOLICITUD

Teniendo en cuenta la evidencia aportada, muy comedidamente nos permitimos solicitar a la
Sala Especializada de Productos Fitoterapéuticos y Suplementos Dietarios SEPFSD del
INVIMA, la adicién de la siguiente indicacidn terapéutica a una preparacion farmacéutica
incluida en el Listado de plantas medicinales aceptadas con fines terapéuticos:

Indicacidn: Coadyuvante en el tratamiento del dolor neuropatico

De esta manera, la informacidn consignada para la preparacion farmacéutica quedaria de la
siguiente manera:

NOMBRE CIENTIFICO
Cannabis sativa L.

NOMBRE COMUN
Marihuana, mariguana, cafiamo, cannabis.

DROGA
Inflorescencia y bracteas

PREPARACIONES FARMACEUTICAS
Cada pulverizacidn en spray sublingual contiene: 2,7 mg de delta-9-tetrahidrocannabinol (THC)
y 2,5 mg de cannabidiol (CBD).

Cada ml contiene: dos extractos naturales de Cannabis sativa L. folium cum flore (hoja y flor
de cannabis) equivalentes a 2,7 mg de delta-9-tetrahidrocannabinol (THC) y 2,5 mg cannabidiol
(CBD). (Acta 17 de 2021)

INDICACION 1
Coadyuvante para la mejoria de los sintomas en pacientes con espasticidad moderada o grave
debida a la esclerosis multiple (EM) que no han respondido de forma adecuada a otros
medicamentos antiespasticos y que han mostrado una mejoria clinicamente significativa de
los sintomas relacionados con la espasticidad durante un periodo inicial de prueba del
tratamiento.

INDICACION 2
Coadyuvante en el tratamiento del dolor neuropatico
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POSOLOGIA

Si no se observa una mejorfa clinicamente significativa de los sintomas relacionados con la
espasticidad durante este periodo inicial de prueba del tratamiento, debera suspenderse el
tratamiento. En los ensayos clinicos esta mejoria se definié como una mejoria de al menos el
20% en los sintomas relacionados con la espasticidad en una escala numérica de valoracidn
(NRS) notificada por los pacientes de 0 a 10. El beneficio del tratamiento a largo plazo debe
reevaluarse periddicamente.

Nifios o adolescente:
No se recomienda el uso de este producto en nifios o adolescentes menores de 18 afos de
edad debido a la ausencia de datos sobre seguridad y eficacia.

Ancianos:

No se han realizado estudios especificos en ancianos, aunque en los ensayos clinicos se han
incluido pacientes de hasta 90 afios de edad, sin embargo, dado que los pacientes ancianos
pueden ser mds propensos a desarrollar algunas reacciones adversas sobre el sistema
nervioso central (SNC), debe tenerse cuidado en términos de seguridad personal, como por
ejemplo durante la preparacién de comidas y bebidas calientes.

Pacientes con insuficiencia hepatica o renal significativa:

No se dispone de estudios en pacientes con insuficiencia hepdtica o renal, no obstante, en
estas subpoblaciones los efectos de este producto pueden ser excesivos o prolongados. Para
estas poblaciones de pacientes se recomienda efectuar una evaluacidn clinica frecuente.

CONTRAINDICACIONES Y ADVERTENCIAS

El producto esta contraindicado en pacientes:

- Con hipersensibilidad a los cannabinoides o a alguno de los excipientes incluidos en la
composicion.

- Con antecedentes personales conocidos o sospechosos o antecedentes familiares de
esquizofrenia u otras enfermedades psicdticas, antecedentes de trastorno grave de la
personalidad u otros trastornos psiquidtricos importantes distintos de la depresién asociada
a la enfermedad subyacente.

- En mujeres en periodo de lactancia, debido a la probabilidad de niveles considerables de
cannabinoides en la leche materna y a los posibles efectos adversos en el desarrollo del
lactante.

Advertencias

- A menudo se notifican mareos leves o moderados. Esto suele ocurrir en las primeras semanas
del tratamiento.

- No se recomienda el uso de este producto en niflos o adolescentes menores de 18 afios de
edad debido a la ausencia de datos sobre seguridad y eficacia.

- Se han observado alteraciones de la frecuencia cardiaca y en la presién arterial tras la
administracién de la primera dosis. Por ello, se recomienda precaucién durante el periodo de
ajuste de la dosis inicial. Se han observado periodos de desvanecimiento en el uso del
producto. No se recomienda el uso de este producto en pacientes con enfermedad
cardiovascular grave, sin embargo, tras la administracion de hasta 18 pulverizaciones dos
veces al dia de este producto en voluntarios sanos, no se observaron cambios clinicamente
relevantes en la duracién de intervalos QTc, PR o QRS, la frecuencia cardiaca ni la presién
arterial.
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- Se debe tener cuidado al tratar pacientes con antecedentes de epilepsia o crisis recurrentes
hasta que no se disponga de mads informacion.

Se han notificado sintomas psiquiatricos como ansiedad, delusiones, cambios de humor e
ideas paranoides durante el tratamiento con este producto. Es probable que estos sintomas
sean el resultado de los efectos transitorios sobre el SNC, y en general, suelen ser de
intensidad leve a moderada y bien tolerados. Es de esperar remitan al reducir o interrumpir el
tratamiento con este producto. También se ha notificado desorientacién (o confusién),
alucinaciones e ideacién paranoide o reacciones psicdticas transitorias, y en pocos casos, no
pudo descartarse una relacidn causal entre la administracidon de este producto y la ideacién
suicida. En cualquiera de estas circunstancias debe interrumpirse inmediatamente el
tratamiento con este producto y controlar al paciente hasta que los sintomas hayan remitido
por completo.

El producto contiene aproximadamente 50% v/v de etanol. Un vaso de vino pequefio (12,5 ml)
con un contenido nominal de etanol del 12% v/v contiene aproximadamente 12 g de etanol. La
mayoria de los pacientes responden a dosis de hasta 12 pulverizaciones al dia, que contienen
menos de 0,5 g de etanol.

Existe riesgo de que aumente la incidencia de caidas en pacientes con reduccién de
espasticidad y cuya fuerza muscular es insuficiente para mantener la postura o la marcha.
Ademas de un mayor riesgo a sufrir caidas, las reacciones adversas de este producto sobre el
SNC, especialmente en pacientes ancianos, podrian afectar a diversos aspectos de la
seguridad personal, como por ejemplo en la preparacién de comidas o bebidas calientes.

A pesar de que existe un riesgo tedrico en que pueda producirse un efecto aditivo con
relajantes musculares como el baclofeno y las benzodiazepinas, aumentando asi el riesgo de
caidas, dicho efecto no se ha observado en los ensayos clinicos con este producto. No
obstante, conviene advertir a los pacientes de esta posibilidad.

Mujeres en edad fértil

El producto puede reducir la eficacia de anticonceptivos hormonales.

Las mujeres en edad fértil deben utilizar un método anticonceptivo muy eficaz durante el
tratamiento con este producto. Se desconoce si este producto puede reducir la eficacia de los
anticonceptivos hormonales, por lo que las mujeres que los utilicen deben adoptar in método
anticonceptivo adicional durante el tratamiento y durante tres meses después de su
interrupcion.

Es posible que los pacientes con antecedentes de abuso de sustancias psicoactivas sean mds
propensos a abusar también de este producto.

La interrupcién brusca del tratamiento con este producto alargo plazo no dalugar a un patrén
uniforme o perfil temporal de los sintomas de abstinencia o probablemente sus consecuencias
se limiten a trastornos pasajeros del suefio, del estado emocional o del apetito en algunos
pacientes. No se han observado incrementos en la dosificacion diaria en el uso a largo plazo y
los niveles de intoxicacién notificados por los propios pacientes son bajos. Por ello es
improbable la apariciéon de dependencia a este producto.
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También se han observado reacciones adversas que podrian estar asociadas con la via de
administracién del medicamento. Las reacciones frecuentes en el lugar de aplicacién
consistieron principalmente en escozor leve a moderado en el momento de la aplicacién. Las
reacciones frecuentes en el lugar de aplicacién incluyen dolor en la zona de aplicacién, dolor
y molestias bucales, disgeusia, Ulceras bucales y glosodinia. Se observaron dos casos de
posible leucoplastia, si bien ninguno de ellos fue confirmado histolégicamente, y un tercer
caso no estuvo relacionado con el tratamiento. En consecuencia, se recomienda a los
pacientes que experimenten molestias o Ulceras en el lugar de la aplicacién del medicamento,
alteren de lugar en la boca y que no sigan efectuando las pulverizaciones en la zona de la
mucosa dolorida o inflamada. También, se recomienda una exploracién bucal periddica en el
tratamiento a largo plazo. Si se observan lesiones o se notifica de dolor persistente, debe
interrumpirse el tratamiento hasta la total remisién de los sintomas.

INTERACCIONES

Se ha observado in vitro que este producto es un inhibidor reversible de las enzimas CYP3A4,
1A 2, 2B6, Y 2C19 en concentraciones muy superiores a las que podrian alcanzarse
clinicamente. Los estudios in vitro también demostraron que presentaba potencial para la
inhibicién dependiente del tiempo de la enzima CYP3A4 en concentraciones clinicamente
relevantes. Se prevé que la velocidad de inactivacidn de la enzima CYP3A4 sea rapida.

La administracion concomitante de este producto con otros sustratos de CYP3A4 puede
producir un aumento de la concentracion plasmatica del farmaco concomitante. Se
recomienda revisar la pauta posoldgica de dicho medicamento.

Los datos de un estudio de induccién de CYP in vitro indicaron que las concentraciones
plasmaticas de THC y CBD tras las dosis clinicas de este producto podrian ser suficientes para
causar la induccién de las enzimas CYP1A2, 2B6 y CYP3A4 en el ARNm. La administracion
concomitante de este producto con otros farmacos que se metabolizan a través de estas
enzimas de citocromo P450 puede acelerar el metabolismo y reducir actividad de estos
farmacos tales como los cumarinicos, las estatinas, los betabloqueantes y los corticosteroides.
Se recomienda revisar la pauta posoldgica de los sustratos CYP sensibles cuando se
administran de forma concomitante con este producto.

Enzimas UGT

En un estudio in vitro se observd que este producto inhibe enzimas UGT1A9 y UGT2B7 en
concentraciones que podrian alcanzarse clinicamente. Se debe prestar atencién al prescribir
este producto de forma concomitante con farmacos que solo son metabolizantes por una o
ambas enzimas de UGT (p, ej. propofol y determinados antivirales). Los pacientes con
alteraciones genéticas de la glucuronidacién (p, €j. el sindrome de Gilbert) pueden presentar
una concentracion sérica mas elevada de bilirrubina, por lo que deben tratarse con precaucién
al recibir este producto de forma concomitante.

Potencial de otros farmacos para afectar a este producto
Los dos componentes principales de este producto, el delta-9-tetrahidrocanabidol (THC) y el
cannabidiol (CBD), son metabolizados por el sistema enzimatico del citocromo P450.

Inhibicién de las enzimas del citocromo P450
El tratamiento concomitante con el inhibidor de CYP3A4 ketonazol produjo un aumento de la
Cmax. y el AUC del THC (1,2 y 1,8 veces, respectivamente), su metabolismo principal (3 y 3,6
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veces, respectivamente) y el CBD (2 y 2 veces, respectivamente). Por lo tanto, si se inicia o
interrumpe un tratamiento farmacolégico concomitante con inhibidores de CYP3A4 (p. ej
itraconazol, ritonavir, claritromicia) durante el tratamiento con este producto, podria ser
necesario un nuevo ajuste de la dosis.

El tratamiento concomitante de este producto (4 pulverizaciones) con el inhibidor de CYP2C9
fluconazol (capsula de 200 mg) produjo un aumento de la Cméx . media y del AUC medio del
THC del 22% y 32%, 6 de 15 respectivamente. La exposicidn al metabolito 11-OH-THC también
aumentd en aproximadamente 2,1 de 2,5 veces la Cmax. Y el AUC, respectivamente, lo que
indica que el fluconazol puede inhibir su posterior metabolismo. La Cmax del CBD también
aumentd en aproximadamente el 40%, pero no hubo ningin cambio significativo en la
exposicion a 7-OH-CBD aunque se observé un aumento en el metabolismo circulante
secundario del CBD, 6-OH CBD (de hasta 2,2 veces, segtin la Cméx y el AUC). No se conoce bien
la importancia clinica de esta interaccion farmacoldgica, por lo que se debe prestar atencién
especial al administrar este producto de forma concomitante con inhibidores potentes de
CYP2C9, dado que podria dar lugar a un aumento en la exposicion al TCH, el CBD y sus
metabolitos.

Induccidn de las enzimas del citocromo P450

Tras el tratamiento con el inductor de CYP3A4 rifampicina, se observaron reducciones en la
Cmax. y el AUC del THC (reduccidn del 40% y el 20%, respectivamente), su principal metabolito
(reducciéon del 85% y el 87%, respectivamente) y el CBD (reduccién del 50% y el 60%,
respectivamente). Por lo tanto, en la medida de lo posible, debe evitarse el tratamiento
farmacoldgico concomitante con inductores enzimaticos potentes (p. ej, rifampicina,
carbamazepina, fenitoina, fenobarbital, Hierba de San Juan). En caso de que se considere
necesario, se recomienda un nuevo ajuste de la dosis de forma escrupulosa, sobre todo en las
dos semanas posteriores a la discontinuacidn del tratamiento con el inductor.

General

Se debe tener cuidado al usar medicamentos hipnéticos, sedantes y farmacos con un
potencial efecto sedante ya que puede producirse un efecto aditivo en la sedacién y en los
efectos miorrelajantes.

Aunque no se ha observado un mayor nimero de acontecimientos adversos en pacientes que
ya tomaban fdrmacos antiespdsticos junto con este producto, debe tenerse cuidado al
administrar de forma concomitante este producto con dichos farmacos dado que puede
producirse una reduccion del tono y la fuerza musculares, lo que conllevaria un mayor riesgo
de caidas.

El producto puede interaccionar con el alcohol y afectar a la coordinacidn, la concentraciony
la rapidez de respuesta. En general, debe evitarse el consumo de bebidas alcohdlicas durante
el uso de este producto, especialmente al inicio del tratamiento o al cambiar la dosis. Debe
advertirse a los pacientes que los efectos aditivos sobre el SNC derivados del consumo de
alcohol durante el tratamiento con este producto podrian alterar sus habilidades para
conducir o utilizar maquinas y aumentar el riesgo de caidas.
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Anticonceptivos hormonales
Este producto puede reducir la eficacia de los anticonceptivos hormonales sistémicos, por lo

que las mujeres que utilicen este tipo de anticonceptivos deben usar un método de barrera
adicional.

CODIGO ATC
No reportado

REFERENCIAS
INVIMA

NOTAS
Ninguna

CONDICION DE VENTA DE LA PREPARACION
Venta con formula médica
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2 . EVIDENCIA CIENTIFICA

DESCRIPCION DE LA PATOLOGIA

El dolor neuropético (DN) es descrito por la Asociacién Internacional para el Estudio del Dolor
(IASP) como "Dolor que surge como consecuencia directa de una lesién o enfermedades que
afectan al sistema somatosensorial" !'.

El dolor neuropatico se produce como resultado de una reaccién patoldgica inadaptada del
sistema nervioso a un dafio o lesidn, y a veces se describe como dolor que se siente en
ausencia de una entrada nociceptiva aferente o de estimulos nocivos que normalmente se
interpretan a nivel cortical del cerebro como dolor 2],

Los tratamientos farmacoldgicos actuales para el dolor neuropatico crénico se han limitado
en gran medida a los antidepresivos triciclicos (ATC) y los neuromoduladores (es decir, los
bloqueantes de los canales de sodio y los anticonvulsivantes), pero éstos sélo han mostrado
una eficacia parcial en la mayoria de los pacientes 31,

Las personas con dolor neuropdtico crénico luchan por encontrar opciones de tratamiento
eficaces y a menudo se someten a muiltiples ensayos con medicamentos de uso comun en
busca de un tratamiento eficaz y alivio. Existe la necesidad de explorar opciones de
tratamiento adicionales para el Dolor neuropdtico con el creciente conocimiento y uso de los
cannabinoides con fines médicos [,

EVIDENCIA CIENTIFICA

Luego de una extensa revisién bibliografica se adjuntan 6 articulos relacionados con el uso de
cannabinoides en el tratamiento del dolor neuropatico: 2 estudios aleatorizados de grupos
paralelos, doble ciego y controlados con placebo y 4 revisiones relacionadas con el manejo
farmacoldgico del mismo. A continuacién, se presenta un resumen de las referencias
recopiladas:

I. Sativex successfully treats neuropathic pain characterized by allodynia: A randomized,
double-blind, placebo-controlled clinical trial.
Turo J. Nurmikko; Mick G. Serpell; Barbara Hoggart; Peter J. Toomey; Bart J. Morlion;
Derek Haines.
Published by: International Association for the Study of Pain. Elsevier B.V.
2007

Estudio multicéntrico (5 centros en el Reino Unido y 1 en Bélgica), aleatorizado, doble
ciego, controlado con placebo y de grupos paralelos, de 5 semanas de duracién para
evaluar el efecto de Sativex® (THC: CBD) un modulador del sistema endocannabinoide
sobre el dolor y la alodinia, en 125 pacientes con dolor neuropatico de origen periférico,
donde la mayoria eran mujeres con una edad media de 52,4 afios.

Sesenta y tres pacientes fueron aleatorizados para recibir Sativex® y 62 placebo, todos
ellos permanecieron con su analgesia estable preexistente. Finalizaron el estudio 88
pacientes; sélo 6 pacientes medicados con Sativex® (10%) notificaron acontecimientos
adversos severos gastrointestinales (nduseas, vomitos, diarrea, estrefiimiento).
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Una mejoria superior al 30% en la intensidad del dolor es generalmente considerada como
significativa clinicamente; este estudio demuestra que Sativex® es eficaz en el alivio del
dolor neuropatico periférico cuando se administra en conjunto con la medicacién
existente. Con Sativex®, el 26% de los pacientes experimentaron una reduccién de al
menos el 30% en la puntuacién del dolor y el 20% de los pacientes experimentaron una
reduccién de al menos el 50% en la puntuacién del dolor, en comparacién con el 15% y el
8% de los pacientes que recibieron placebo.

Aunque los efectos terapéuticos del cannabis se han atribuido a menudo al THC, se ha
demostrado que el segundo componente principal del medicamento del ensayo, el CBD,
tiene efectos que pueden sumarse a los del THC en el alivio del dolor en modelos animales,
y también tiene el potencial de mejorar algunos de los efectos psicoactivos del THC [4].
Esta interaccidn entre los dos componentes puede permitir a los sujetos tolerar dosis
medias diarias de mas de 27 mg de THC. Esta dosis es superior a las utilizadas en otros
estudios controlados sobre el THC y puede explicar la eficacia observada [5].

Pharmacological management of chronic neuropathic pain: revised consensus
statement from the Canadian Pain Society.

DE Moulin, A Boulanger, AJ Clark, H Clarke, T Dao, GA Finley, A Furlan, I Gilron, A Gordon,
PK Morley-Forster, BJ Sessle, P Squire, J Stinson RN, P Taenzer, A Velly, MA Ware, EL
Weinberg, OD Williamson

Published by: Pain research and management

2014

En este articulo se realizé una revision sobre los agentes analgésicos recomendados para
el tratamiento del dolor neuropatico crénico proporcionando una actualizacidn basada
en revisiones sistematicas y directrices existentes sobre el tratamiento farmacoldégico del
dolor neuropatico que fueron evaluados en una reunién de consenso en mayo de 2012 y
actualizados hasta septiembre de 2013.

Los medicamentos se recomendaron en la declaracién de consenso si su eficacia
analgésica estaba respaldada por al menos un ensayo controlado aleatorizado
metodoldgicamente sdlido (clase | o clase II) que mostrara un beneficio significativo en
relacién con el placebo u otro grupo de control relevante. Las recomendaciones de
tratamiento se basaron en el grado de evidencia de la eficacia analgésica, la seguridad y
la facilidad de uso.

Los agentes analgésicos recomendados para los tratamientos de primera linea son los
gabapentinoides (gabapentina y pregabalina), los antidepresivos triciclicos y los
inhibidores de la recaptacion de serotonina y noradrenalina. El tramadol y los analgésicos
opioides de liberacién controlada se recomiendan como tratamientos de segunda linea
para el dolor moderado a intenso.

Los cannabinoides se recomiendan ahora como tratamientos de tercera linea. Los
tratamientos de cuarta linea recomendados incluyen metadona, anticonvulsivantes con
menor evidencia de eficacia (p. ej., lamotrigina, lacosamida), tapentadol y toxina
botulinica. Los cannabinoides son agentes analgésicos con cada vez mds pruebas de
eficacia en estados centrales de dolor neuropatico; una reciente revisidn sistematica de
ensayos clinicos que investigan los cannabinoides en el dolor crénico determind que,
desde 2006, ha habido siete estudios de alta calidad (clase I y Il) que investigan el dolor
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neuropatico, la mayoria de estos estudios fueron positivos, dos ensayos incluyeron el
aerosol cannabinoide para la mucosa oral SATIVEX® en el tratamiento de multiples
estados periféricos de dolor neuropdtico con alodinia y neuropatia diabética dolorosa.
Los cannabinoides han pasado a ser agentes de tercera linea en el tratamiento de la
neuralgia cronica, gracias a las pruebas cada vez mas numerosas de su eficacia en
multiples modelos de dolor, como la neuropatia por VIH, la neuralgia postraumatica y
postquirdrgica, la neuropatia diabética dolorosa y el dolor causado por lesiones
medulares.

lll. A double-blind, randomized, placebo-controlled, parallel group study of THC/CBD spray
in peripheral neuropathic pain treatment
M. Serpell, S. Ratcliffe, J. Hovorka, M. Schofield, L. Taylor, H. Lauder, E. Ehler
Published by: European Journal of pain
2006.

El propdsito de este estudio fue evaluar la eficacia de Sativex® en comparacién con el
placebo para aliviar el dolor neuropético periférico (DNP) asociado con alodinia. Se traté
de un estudio multicéntrico, doble ciego, aleatorizado, controlado con placebo, de
grupos paralelos, de 15 semanas de duracién (una semana de inicio y catorce semanas de
tratamiento). En total, se seleccionaron a 303 pacientes; 128 fueron asignados
aleatoriamente al aerosol de THC/CBD (Sativex®) y 118 al placebo, ademas de su
tratamiento analgésico actual. En cada visita se registrd la siguiente informacién:
acontecimientos adversos (EA), signos vitales, intoxicacién 0-10 escala de valoracién
numérica, calidad del suefio 0-10, escala de dolor neuropatico, uso de analgesia de
rescate, cualquier cambio en las condiciones médicas actuales, dosis del analgésico de
mantenimiento habitual, cambios en la medicacién concomitante, dosis actual de la
medicacién del estudio y cumplimiento de la medicacidn.

Se tomaron muestras de laboratorio clinico (hematologia, bioquimica y andlisis de orina)
en el cribado y al final del tratamiento. 79 pacientes con Sativex y 94 con placebo
completaron el estudio y menos del 8% 10/128 presentaron algun acontecimiento adverso
grave.

En conclusién, este estudio ha demostrado que, en una proporcidn significativa de
pacientes resistentes al tratamiento, obtuvieron mejoras clinicamente importantes en el
dolor, la calidad del suefio y la impresiéon global de cambio en la gravedad de su
enfermedad mediante la administracion de THC/CBD en aerosol. Ademds, no se
observaron indicios de tolerancia y pocos pacientes declararon haber sufrido efectos
adversos graves. En conjunto, estos resultados son alentadores y sugieren que el
tratamiento de la PNP asociada a alodinia con THC/CBD en aerosol podria aportar
beneficios significativos a los pacientes.
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IV. Pharmacologic management of chronic neuropathic pain: Review of the Canadian Pain
Society consensus statement.
Alex Mu, Erica Weinberg, Dwight E. Moulin, Hance Clarke
Published by: Pain research and management.
2017

Este articulo, se escribié para proporcionar a los médicos de familia un resumen clinico
practico de la declaracién de consenso revisada de la Canadian Pain Society (CPS) sobre
el tratamiento farmacoldgico del dolor neuropatico. Un grupo de interés multidisciplinar
de la CPS llevd a cabo una revisidn sistematica de la literatura sobre los tratamientos
actuales para el dolor neuropatico para redactar la declaracidn de consenso revisada. Se
excluyeron los estudios que: no incluian un grupo de control, tenian menos de 10
pacientes, se referian a la neuralgia del trigémino o glosofaringea o al dolor neuropdtico
por cancer, excepto los sindromes de dolor posquirdrgico relacionados con el cancer bien
definidos y el dolor neuropatico inducido por la quimioterapia. Se consideré que los
farmacos eran de primera linea si existian pruebas de eficacia de alta calidad (al menos 1
estudio de clase | 0 2 estudios de clase Il consistentes -nivel de recomendacién grado B o
superior), si existian resultados positivos en al menos 2 modelos de dolor neuropatico y
si se consideraba que eran sencillos y suficientemente tolerables para su prescripcién y
seguimiento.

Los medicamentos de segunda o tercera linea requieren pruebas de eficacia de alta
calidad, pero también requieren un seguimiento y una monitorizacién mas especializados.
Los tratamientos de cuarta linea tienen al menos un Ensayo controlado aleatorizado
(ECA) con resultados positivos, pero requieren mas estudios. Los gabapentinoides, los
antidepresivos triciclicos y los inhibidores de la recaptacion de serotonina-norepinefrina
son los farmacos de primera linea para tratar el dolor neuropatico. El tramadol y otros
opioides se recomiendan como agentes de segunda linea, mientras que los cannabinoides
se recomiendan recientemente como agentes de tercera linea. Otros anticonvulsivantes,
la metadona, el tapentadol, la lidocaina tépica y la toxina botulinica se recomiendan como
agentes de cuarta linea.

Los cannabinoides han pasado de ser una opcidén de tratamiento de cuarta linea a una de
tercera linea para el dolor neuropatico crénico en las directrices de 2014 del CPS para
dolor neuropatico. Las formulaciones de cannabinoides en Canada consisten actualmente
en nabilona, nabiximols y cannabis seco. Las pruebas mads sdélidas del uso de
cannabinoides son para la nefropatia por VIH, la neuropatia diabética, la nefropatia
postraumadtica o postquirdrgica y los estados mixtos de nefropatia central y periférica.

V. A Multicriteria Decision Analysis Comparing Pharmacotherapy for Chronic Neuropathic
Pain, Including Cannabinoids and Cannabis-Based Medical Products
David J. Nutt; Lawrence D. Phillips; Michael P. Barnes; Brigitta Brander; Helen Valerie
Curran; Alan Fayaz; David P. Finn; Tina Horsted; Julie Moltke; Chloe Sakal; Haggai
Sharon; Saoirse E. O’Sullivan; Tim Williams; Gregor Zorn; and Anne K. Schlag
Published by: Cannabis and cannabinoid research
2020

El tratamiento farmacoldgico del dolor neuropdtico crénico (DNC) sigue representando
un importante reto clinico. El aprovechamiento colectivo tanto de la base de pruebas
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cientificas como de la experiencia clinica (de médicos y pacientes) puede desempefiar un
papel clave ala hora de informar sobre las vias de tratamiento y contribuir al debate sobre
tratamientos especificos (por ejemplo, los cannabinoides).

Este estudio se dised para explorar la base de pruebas sobre la utilidad clinica de los
productos a base de cannabis medicinal administrados por via oral (incluidos los extractos
de cannabis y los medicamentos a base de cannabis como los nabiximols [Sativex esta
aprobado en 30 paises, pero no se comercializa en todos] dronabinol y nabilona) para el
tratamiento del Dolor Neuropatico Crénico en adultos. En la conferencia de decisidn, los
participantes estuvieron de acuerdo en que el potencial de los medicamentos a base de
cannabis administrados por via oral para tratar el dolor crénico neuropatico de mas de 3
meses de duracién en adultos, en lugar de la definicién mds amplia de "dolor crénico",
era una cuestion clave, en gran medida porque hay mas pruebas publicadas sobre los
medicamentos a base de cannabis solos 0o en comparacidn con otros medicamentos
aprobados para el dolor crénico neuropatico que las que existen para otros sindromes de
dolor. Los productos con una proporciéon 1:1 de Do-tetrahidrocannabinol (THC):
cannabidiol (CBD) -p. ej., Sativex o extractos 1:1 de THC: CBD administrados por via oral o
sublingual- obtuvieron la puntuacién global mds alta (basada en la seguridad y los
beneficios), seguidos de los de CBD dominante y, a continuacién, los de THC dominante.

Cada vez se reconoce mas el impacto de los CBMP en la mejora de la calidad de vida de
los pacientes. Los perfiles de beneficios y seguridad de los cannabinoides fueron
superiores a los de otros medicamentos de uso comun para el dolor neuropatico crénico,
en gran medida porque contribuyen mds a la calidad de vida y tienen un perfil de efectos
secundarios mas favorable; los resultados también reflejan las deficiencias de los
tratamientos farmacoldgicos alternativos con respecto a la seguridad y mitigacién de los
sintomas del dolor neuropatico, en comparacién con otras sustancias utilizadas para el
manejo del Dolor Neuropatico Crdnico por lo que deberian incluirse en el armamento de
los especialistas clinicos.

VI. Efficacy of cannabis-based medications compared to placebo for the treatment of
chronic neuropathic pain: a systematic review with meta-analysis.
Sainsbury B, Bloxham J, Pour MH, Padilla M, Enciso R.
Published by: Journal of dental anesthesia and pain medicine.
2021

La estrategia de busqueda inicial a través de bases de datos inicié el 5 de febrero de 2020;
produjo 513 referencias y 9 referencias adicionales identificadas a través de una bisqueda
manual. Una vez eliminados los duplicados, se examinaron 370 registros y se redujeron a
32 manuscritos relevantes. Los estudios incluidos en esta revisidn sistematica se limitaron
a publicaciones en inglés de ensayos aleatorios controlados con placebo. Se excluyeron
de esta revisidn los estudios identificados sin control con placebo, sélo con resiimenes,
en otro idioma diferente al inglés, con afecciones distintas de dolor neuropatico y en los
que los medicamentos cannabinoides eran sélo coadyuvantes y los estudios duplicados.

La bdsqueda en las bases de datos finalizé el 2 de enero de 2021, produjo 379 registros
con 17 ensayos controlados aleatorios incluidos (861 pacientes con dolor neuropatico).
Segun se informa, el cannabis contiene mas de 450 compuestos, de los cuales 70 se
clasifican como fitocannabinoides. El Delta 9-THC es el principal componente activo, con
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propiedades psicoactivas (por ejemplo, reduccién de la ansiedad y el estrés) y analgésicas.
El cannabidiol (CBD) es otro componente de interés. Los estudios han demostrado que el
CBD tiene una menor afinidad por los receptores CB y puede contrarrestar los efectos
indeseables del THC sobre la memoria, la cognicidn y el estado de dnimo, pero también
puede tener un efecto sobre la modulacidon del dolor gracias a sus propiedades
antiinflamatorias.

El metanalisis demostré que se produjo una reduccidn significativa de la intensidad del
dolor con THC/CBD, THC y dronabinol en comparacién con placebo. Los pacientes que
tomaban THC/CBD tenian 1,756 veces mas probabilidades de lograr una reduccién del
dolor del 30% y 1,422 veces mas probabilidades de lograr una reduccién del 50%, que los
que tomaban placebo. Los pacientes que recibieron THC tuvieron un 21% mas de mejoria
en la intensidad del dolor y 1,855 veces mas probabilidades de lograr una reduccién del
dolor del 30% que con placebo.
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Abstract

Cannabinoids are known to have analgesic properties. We evaluated the effect of oro-mucosal sativex, (THC: CBD), an endo-
cannabinoid system modulator, on pain and allodynia, in 125 patients with neuropathic pain of peripheral origin in a five-week,
randomised, double-blind, placebo-controlled, parallel design trial. Patients remained on their existing stable analgesia. A self-titrat-
ing regimen was used to optimise drug administration. Sixty-three patients were randomised to receive sativex and 62 placebo. The
mean reduction in pain intensity scores (primary outcome measure) was greater in patients receiving sativex than placebo (mean
adjusted scores —1.48 points vs. —0.52 points on a 0-10 Numerical Rating Scale (p = 0.004; 95% CI: —1.59, —0.32). Improvements
in Neuropathic Pain Scale composite score (p = 0.007), sleep NRS (p = 0.001), dynamic allodynia (p = 0.042), punctate allodynia
(p =0.021), Pain Disability Index (p = 0.003) and Patient’s Global Impression of Change (p < 0.001) were similarly greater on sat-
ivex vs. placebo. Sedative and gastrointestinal side effects were reported more commonly by patients on active medication. Of all
participants, 18% on sativex and 3% on placebo withdrew during the study. An open-label extension study showed that the initial
pain relief was maintained without dose escalation or toxicity for 52 weeks.
© 2007 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.

Keywords.: Sativex; Cannabinoid; Peripheral neuropathic pain; Allodynia

1. Introduction drugs, opioids and topical local anaesthetics constituting
the first-line therapy [2]. Despite differences in their

The treatment of chronic neuropathic pain is mainly mechanism of action, these agents appear similar in
pharmacological, with antidepressants, antiepileptic analgesic efficacy and tolerability. There is a well-recog-

nised need for better pain relief than is currently avail-

- able. This study reports the effect of the administration
* Corresponding author. Address: Pain Research Institute, Division of a hlghly standardised THC:CBD endocannabinoid
of Neurological Science, University of Liverpool Clinical Sciences system modulator. sativex (Sativex®) on the severity
Centre, Lower Lane, Liverpool L9 7AL, United Kingdom. Tel.: +44 . >, ) i .
(0) 151 529 5820: fax: +44 (0) 151 529 5821. of pain and allodynia, and associated sleep disturbance,

E-mail address: tin@liv.ac.uk (T.J. Nurmikko). mental distress and disability in patients with peripheral
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neuropathic pain. Identification of cannabinoid recep-
tors [20] and encouraging results from preclinical and
clinical studies [15,16] and change in the political and
scientific scene in some countries, notably Canada, have
led to revived interest in cannabinoids as a therapeutic
modality. Two controlled trials on central pain associ-
ated with MS found short-term efficacy from them
[26,30], whereas two other studies in which pain was
not a primary outcome measure gave conflicting results
[33.,40]. Neuropathic pain of peripheral or mixed periph-
eral and central origin was reported to respond to aju-
lemic acid, sativex or smoked cannabis; however,
treatment arms in these studies were short, between 5
and 14 days [1,6,19].

Sativex is derived from extracts of selected strains of
cannabis plants (Cannabis sativa) which produce high
and reproducible yields of the principal active cannabi-
noids, delta-9-tetrahydrocannabinol (THC) and canna-
bidiol (CBD). It is administered as a spray for sub-
lingual and oro-pharyngeal administration. Each
100 pl spray delivers 2.7 mg of THC and 2.5 mg of
CBD.

Cannabinoids are thought to work via two types of
receptors, CB1 and CB2. CBI is widely distributed in
the peripheral and central nervous system, acting as a
presynaptic modulator of neurotransmitter release.
The main target for the effects of THC, CBI, occurs
at many sites critical for nociception. CB2 is also acti-
vated by THC but in normal circumstances is found in
immune cells only. However, in clinical pain the role of
the CB2 receptor may be different because following
tissue injury it is shown to be expressed in central ner-
vous system microglia and dorsal root ganglion cells
following tissue injury [28] CBD appears to have lim-
ited affinity for either cannabinoid receptor, but in
higher doses may potentiate the effects of THC [32]
and mediate non-cannabinoid effects by activating the
TRPV1 receptor [8]. Combining the two in the same
preparation is thought to lead not only to increased
analgesic effect but may also result in antagonism of
adverse effects [27].

2. Methods

2.1. Study design

This was a 5-week multi-centre (5 centres in UK, 1 in Bel-
gium), randomised, double-blind, placebo-controlled parallel
group study. Patients were screened to determine eligibility
and completed baseline diary assessments of daily pain inten-
sity and sleep disturbance scores in the 7-10 days prior to
first treatment assignment. After eligibility was confirmed,
patients were assigned to the next sequential randomisation
number within each centre. The randomisation schedule
had a 1:1 treatment allocation ratio with randomly permuted
blocks stratified by centre and was generated using a com-
puter based pseudo-random number algorithm. The randomi-

sation schedule was held by the sponsor with a copy in
patient-specific sealed envelopes sent to the pharmacy in each
centre. Once the patient’s eligibility was confirmed, they were
assigned to the next sequential randomisation number within
each centre. The placebo medication was identical in compo-
sition, appearance, odour and taste with the study medication
but without cannabis extract. That the smell and taste of the
cannabinoid preparation might lead to unblinding was
averted by disguising them with addition of peppermint oil
to both preparations. All medication was provided in identi-
cal amber vials, packaged and labelled by the sponsor.

2.2. Study patients

Patients had to have a current history of unilateral periph-
eral neuropathic pain and allodynia. Further enrolment crite-
ria are shown in Table 1. Concomitant analgesia was
maintained at a stable dosage regimen for the duration of
the study. The decision to recruit was based on the patient’s
history. No tests for drugs of abuse potential were carried
out. Ethical approval was granted by the Local Ethics Com-
mittees of the participating centres. In one centre the
approval was conditional on patients not driving during the
trial.

2.3. Study medication and procedures

Initial dosing was under clinical supervision at the study
site. A pre-dose 100 mm ““Intoxication” (0 = no intoxication
and 100 =extreme intoxication) Visual Analogue Scale
(VAS) was obtained and vital signs were checked. A maxi-
mum of 8 sprays were administered over 2 h with Intoxica-
tion VAS and vital signs checked at regular intervals. If,
following any dose, patients scored higher than 25 mm, or
there were clinical concerns, e.g. the patients showing dys-
phoria or cardiovascular changes, subsequent doses were
omitted [6,7].

After satisfactory completion of initial dosing, patients
began home dose titration and were allowed a maximum dose
of 8 sprays per 3-hour interval and a maximum of 48 sprays
per 24 h. At the next visit (after 7-10 days) titration, compli-
ance and adverse events were reviewed, and patients advised
on how to optimise dosing for the rest of the study period.
Those patients who satisfactorily completed the trial were
offered the opportunity to participate in a common open-label
extension study of sativex.

All used and unused study medication containers were
returned at each visit to the research centre. Patients were
withdrawn from the study if there were indications of misuse,
including failure to record dosage accurately. Periodic tele-
phone monitoring was undertaken at pre-arranged times dur-
ing home dosing to check the patient’s condition and to
answer any queries. Throughout the study, allowable concom-
itant medications or treatments were continued to provide ade-
quate background analgesia at a constant dose. Any
medication, other than the study medication taken during
the study, was recorded.

Patients kept a diary from the screening visit until end of
treatment in which they recorded daily their pain and sleep
scores (on the appropriate NRS), as well as adverse events
and the number of sprays used.
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Table 1

Enrolment criteria

Inclusion criteria Exclusion criteria

Unilateral peripheral neuropathic pain and allodynia Cannabinoid use (cannabis, Marinol® (synthetic THC) or nabilone

(synthetic cannabinoid analogue)) at least 7 days before randomisation.
Subjects were required to abstain from use of cannabis during the study

Age 18 or over, male or female Schizophrenia, psychosis, or other major psychiatric condition beyond
depression with underlying condition

A history of at least 6 months duration of pain due to a clinically Concomitant severe non-neuropathic pain or the presence of cancer related
identifiable nerve lesion neuropathic pain or from diabetes mellitus
Demonstrate mechanical allodynia and impaired sensation within Known history of alcohol or substance abuse

the territory of affected nerve(s) on clinical examination

Patients with complex regional pain syndrome (CRPS) were Severe cardiovascular condition, poorly controlled hypertension, epilepsy,
eligible if they showed evidence of peripheral nerve lesion pregnancy, lactation, significant hepatic or renal impairment
(diagnosed as CRPS type II)

A baseline severity score of at least 4 on the numerical rating scale Scheduled surgery or anaesthesia
for spontaneous pain for at least 4 of 7 days in the baseline week

A stable medication regimen of analgesics for at least 2 weeks prior Terminal illness or subjects inappropriate for placebo therapies
to study entry

Female patients of child bearing potential and male patients whose Known hypersensitivity to cannabinoids
partner was of child bearing potential had to agree to use
effective contraception

Willing for his or her name to be notified to the UK Home Office Participation within a trial in the last 12 weeks
2.4. Testing for allodynia surement, it was agreed that they could exercise discretion in
applying the force needed to reproduce approximately the

Tests for allodynia were carried out at baseline and end of same pain as at baseline. The patients’ verbal pain score and

study. The investigator recorded the most painful area within pressure used were recorded. Each punctate pain provocation

the affected territory. Mechanical dynamic allodynia was test was done only once during a single visit.

assessed by stroking the skin over the affected area five times

with a standardised brush, designed specifically for sensory 2.5. Outcome measures

testing (Senselab Brush-05, Somedic, Horby, Sweden) at

>5 s intervals, and recording the pain severity on a 0-10 point The primary outcome measure was a change from baseline

scale. All strokes were of the same length, minimum 2 cm. on a numerical rating scale (NRS) of mean intensity of global

Each dynamic allodynia score was calculated as the average neuropathic pain, where 0 = “No Pain” and 10 = “Worst Pos-

of the five strokes. sible Pain”. Secondary measures included the composite score
Punctate allodynia was measured using an in-house built calculated from the Neuropathic Pain Scale (NPS) [10], tests

pressure algometer comprising a strain gauge connected to a for mechanical allodynia, a four-step verbal rating scale for

metal filament with a diameter of 1 mm and blunt tip at base- sleep disturbance (see below), the Pain Disability Index

line and end of study. The filament was manually directed (PDI) [31], the Patient Global Impression of Change (PGIC)

against the skin at an angle of 90° and a steadily increasing of both pain and allodynia, and the General Health Question-

pressure applied until the patient verbally indicated that they naire (GHQ-12) [5]. Possible cognitive decline was assessed

perceived pain (punctate pressure pain threshold). A contralat- using the Brief Repeatable Battery of Neuropsychological tests

eral mirror image site was used as control to identify any sys- (BRB-N) [7]. Information regarding the frequency of adminis-

temic effect from the trial drugs, as well as to introduce the tration of the medication was recorded by the subjects in their

method to the patient before performing the test on the allo- diary. Adverse events were collected at each clinic visit, and

dynic site. This control site was checked for evidence of local haematology, clinical chemistry and ECG monitored at the

injury, scar, rash or neurological deficit. During each session beginning and end of the study.

the normal contralateral side was tested first. Once the patient

indicated that the sensation of pressure had turned into pain, 2.6. Statistical analysis

the algometer was removed and the pressure reading (in grams)

recorded. The same method was used for allodynic sites. The sample size calculation was based on an expected SD of
In addition, patients were asked to verbally rate the inten- 1.8 for the pain intensity score, estimated from several studies

sity of the pain elicited, choosing a number between 0 (no pain) on peripheral neuropathic pain. To detect a difference between

and 10 (most intense pain imaginable). The investigators were treatment groups of 1.0 on a 0-10 (11-point) NRS with 80%

aware of the previous punctate allodynia threshold and could power and a 5% level of significance, 52 evaluable subjects

use it as guidance. Because some investigators expressed con- per group were required. A dropout rate of 15% was antici-

cern at using a rigid threshold as a targe for the second mea- pated, bringing the total number of patients needed to 120.
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The primary analysis for the primary and secondary end-
points was performed on the intention-to-treat (ITT) popula-
tion. The neuropathic pain intensity NRS score at baseline
was defined as the mean of all diary entries from Day —7 to
Day —1 and, for the end of treatment score, the mean of all
diary entries during the last 7 days in the study, or the last 3
days in the event of withdrawal. The NRS scores were summa-
rised by treatment group for baseline, each week and end of
treatment. The change in NRS pain scores was compared
between treatment groups using analysis of covariance, the
model including treatment and trial centre as factors and base-
line pain severity as a covariate. From this analysis the
adjusted treatment means, treatment difference and 95% Con-
fidence Interval (95% CI) for the treatment difference were
calculated.

The total scores for all questionnaires (NPS, PDI, GHQ-
12), as well as 0-10 NRS ratings of punctate and mechanical
allodynia, were obtained at baseline and end of the 5-week
trial. Sleep disturbance was measured by asking the subjects
to indicate the number of times they woke in previous nights
due to symptoms on a four category scale where 1 = none,

2 = once, 3 = twice, 4 = more than twice. The scores for this
“Sleep Disturbance NRS” were obtained at baseline and
weekly thereafter until the end of trial. Statistical comparisons
were performed in the same way as the primary outcome mea-
sure. The PGIC was compared between treatments using Fish-
er’s Exact Test.

3. Results

A total of 141 patients were assessed for eligibility, 16
(11%) of whom failed to meet the eligibility criteria.
Sixty-three subjects were randomised to sativex and 62
to placebo (Fig. 1). At all participating centres, the ran-
domisation led to a complete balance between treatment
allocations. Baseline demographic details for both groups
are shown in Table 2. The treatment groups were well
matched for age, duration of neuropathic pain, distribu-
tion of diagnostic pain subgroups, height, weight and
for history of previous cannabis use. The diagnosis was
based on existing clinical, imaging and neurophysiological

141 entered baseline

16 excluded
4 did not meet entry criteria

125
randomised

63 assigned to receive sativex

13 did not complete trial
11 adverse events
1 non-compliance
1 lack of efficacy

| 50 completed Trial |

| 63 included in primary analysis |

47 included in per protocol analysis
15 protocol violators
1 with data censored

3 abnormal lab result

3 withdrew consent

2 administrative reason
4 other

62 assigned to receive placebo

7 did not complete the trial
5 lack of efficacy
2 adverse events

| 55 completed Trial |

| 62 included in primary analysis |

56 included in per protocol analysis
5 protocol violators
1 with data censored

Fig. 1. Study flow.
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Table 2
Patient characteristics
Sativex Placebo
(N=063) (N=062)
Age, yr mean (SD) 52.4 (15.8) 54.3 (15.2)
Women, N (%) 35 (55.6) 39 (62.9)
White, N (%) 61 (97) 60 (97)
Weight, kg mean (SD)
Men 79.9 (16.7) 86.8 (16.7)
Women 72.0 (18.2) 72.7 (17.3)
Duration of pain, yr mean (SD) 6.4 (5.7) 6.2 (6.4)
Underlying diagnosis
Subjects (%)
Postherpetic neuralgia 10 (16) 7(11)
Peripheral neuropathy 13 (21) 12 (19)
Upper limb 2 1
Lower limb 5 4
Face/neck/trunk 6 7
Focal nerve lesion 26 (41) 28 (45)
Upper limb 8 7
Lower Limb 10 11
Face/neck/trunk 8 10
Radiculopathy 7 (11) 6 (10)
CRPS type 11 7(11) 8 (13)
Other 0(0) 1(2)
Prior cannabis use N (%) 13 (21) 12 (19)
Concomitant medication
Subjects N (%)
Antiepileptic 21 (33) 21 (34)
Tricyclic 16 (25) 21 (34)
Opioid 40 (63) 46 (74)
Strong? 7 (11) 8 (13)
Weak® 33 (52) 38 (61)
Analgesic, non-opioid 10 (16) 6 (10)
Anti-inflammatory 10 (16) 15 (24)
Pain NRS, mean (SD) 7.3 (1.4) 7.2 (1.5)
NPS composite score, 61.1 (13.0) 62.4 (13.7)
mean (SD)
Dynamic allodynia NRS, 5.4 (2.7) 5.0(3.4)
mean (SD)
Punctate allodynia NRS, 7.3 (1.8) 7.4 (2.1)
mean (SD)
Punctate allodynia, pressure g, 68.8 (47.7) 83.0 (77.4)
mean (SD)
Pain Disability Index 40.9 (14.7) 42.1 (13.4)
( PDI) mean (SD)
Sleep disturbance NRS, 3.0 (0.8) 3.0 (0.9)
mean (SD)
GHQ-12, mean (SD) 17.2 (7.3) 17.6 (6.5)

# Morphine, methadone, oxycodone, pethidine.
® Tramadol, codeine, dihydrocodeine, dextropropoxyphene.

data. Aetiologies varied from post-infectious to trau-
matic, vascular and idiopathic. In nearly one-half of
patients the cause was posttraumatic and involved a single
nerve or nerve branch (focal nerve lesion) while in one-
fifth the lesion was at cervical, brachial or lumbosacral
plexus level or involved several nerves (peripheral neurop-
athy); in this group the original cause was either inflam-
mation or diffuse trauma and remained frequently
unknown. The locations of focal nerve lesions and periph-

eral neuropathics were similar across the two groups
(Table 2). The background use of concomitant analgesic
medication was high in both groups. The most frequently
reported medication was opioids, being taken by 74% of
the placebo group and 63% of the sativex group. Other fre-
quently used background medications were tricyclic anti-
depressants, antiepileptic drugs, and NSAIDs (Table 2).

Thirteen sativex patients (21%) failed to complete the
study; 11 withdrew because of side effects, 1 due to
patient non-compliance and one due to lack of efficacy.
Seven patients (11%) on placebo failed to complete the
study, 2 because of adverse effects and 5 because of lack
of effect. All randomised patients were included in the
ITT analysis. For the per-protocol (PP) analysis, there
were 47 patients on sativex and 56 on placebo. Protocol
violations were due to failure to meet the stringent time
window set for the final visits (12 patients on sativex, 2
on placebo), use of prohibited medication (6 on sativex,
two of whom also failed to meet the final visit time win-
dow, and 2 on placebo) or violation of inclusion/exclu-
sion criteria (0 on sativex, 2 on placebo). One patient in
each group had their data censored because of use of
prohibited medication after Day 26.

3.1. Primary outcome measure

At Dbaseline, the mean intensity of reported pain
scores (SD) on NRS was in the severe range with no dif-
ference between the sativex and placebo groups 7.3 (1.4)
and 7.2 (1.5), respectively (Table 2). At the end of treat-
ment, the sativex group demonstrated an adjusted mean
change in NRS score of —1.48 points (a 22% reduction)
while the change for the placebo group was —0.52 points
(an 8% reduction) (Fig. 2). The estimated treatment
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Fig. 2. Reduction of global neuropathic pain NRS scores in the two
groups during the trial. First-week: home-titration; subsequent four
weeks: maintenance therapy. Weekly mean pain scores were obtained
from pain diaries. End-point scores were obtained from diary entries
during the last 7 days, or last 3 days in case of withdrawal, for the ITT
analysis. Error bars represent 95% confidence intervals.
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difference of —0.96 points was statistically significant in
favour of sativex (p =0.004; 95% CI. —1.59, —0.32).
The improvement in pain over placebo was evident from
the second week after self-titration and was maintained
until the end of the study (Fig. 2). On sativex, 26% of
patients had at least a 30% reduction in pain score and
20% of patients had at least a 50% reduction in pain
score, compared with 15% and 8% of patients on pla-
cebo; the NNT (50%) and NNT (30%) calculated from
these figures were 8.5 and 8.6, respectively. Analysis of
the PP population also showed a significant treatment
difference of —1.42 points in favour of sativex
(p <0.001; 95% CI: —2.10, —0.74).

3.2. Secondary outcome measures

All questionnaire-based measures of pain and pain-
related co-morbidity improved significantly more in
patients randomised to sativex than placebo (Table 3).
NPS composite score in the sativex group decreased signif-
icantly more than in the placebo group. Sleep disturbance
also decreased early on and improvement was maintained
until the end of the study (Fig. 3). Of the seven functional
areas assessed in the PDI, only sexual activity failed to
show a substantial improvement on sativex (Table 3).

3.3. Allodynia

3.3.1. Dynamic mechanical allodynia

All patients recruited into the study showed dynamic
allodynia. There was no difference in detected mean
(SD) allodynia pain scores between the two groups at
baseline (5.4 (2.7) vs. 5.0 (3.4)). At the end of treatment,
the mean reduction of dynamic allodynia was 20% in the
sativex group, and 5% in the placebo group, with an esti-
mated mean treatment difference of —0.82 (p =0.042;
95% CI: —1.6, —0.03)) in favour of sativex. NNT for
30% reduction in the allodynia score was 9.2 and for
50% reduction 7.5.

3.3.2. Punctate allodynia

At baseline, all randomised patients except one on
sativex showed punctate allodynia with clearly reduced
thresholds in the affected area vs. contralateral control
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Fig. 3. Reduction is sleep disturbance scores in the two groups during
the trial. For details, see text, and legend for Fig. 2.

(mean (SD) difference between the contralateral site
and allodynic site: 127 (78) g). The severity of the allo-
dynia within the affected area was comparable between
both sativex and placebo groups for pressure needed
to elicit pain (68.8 (47.7) g vs. 83.0 (77.4) g) and for
the level of pain generated by the stimulus itself (7.3
(1.7) vs. 7.4 (2.1)). At the end of study, there was no evi-
dence of a change in the punctate pain threshold at the
contralateral control site, irrespective of whether the
patients were on sativex or placebo (treatment difference
11.1 g in favour of placebo; p =0.3). At the allodynic
site, the placebo group reported unchanged punctate
pain pressure thresholds at end of study (83.0 (77.4) g
vs. 85.8 (68.9) g) with no change in pain levels (7.4
(2.1) and 7.2 (2.2)). In the sativex group, the threshold
levels increased from 68.8 (47.7) g to 86.2 (73.2) g but
not significantly compared to the placebo group
(p =0.14). Despite this increase of applied punctate
pressure there was a notable decrease in the allodynia
pain scores (baseline: 7.3 (1.7) vs. end of treatment: 6.2
(2.6)). The estimated treatment difference of —0.87 was
in favour of sativex (p = 0.021; 95% CI: —1.62, —0.13),
giving an NNT (30%) of 5.9 and NNT (50%) of 13.4.
Inspection of punctate allodynia data revealed that in
some cases the pressure applied with the algometer to
the allodynic site had changed considerably between

Table 3

Summary of the results of the secondary efficacy end-points (ITT analysis)

Secondary outcomes Sativex Placebo Estimated mean difference (95% CI)* p-Value
NPS composite score —10.07 —2.04 —8.03 (—13.83,-2.23) 0.007
Sleep disturbance NRS —0.79 —0.36 —0.43 (-0.67,-0.19) 0.001
Pain Disability Index (PDI) —5.61 0.24 —5.85(—9.62,-2.09) 0.003
Dynamic allodynia NRS —1.18 —0.37 —0.82 (—1.60,—0.03) 0.042
Punctate allodynia NRS —1.09 —0.21 —0.87 (—1.62,—0.13) 0.021
GHQ-12 -3.09 —2.34 —0.75 (—2.84,1.35) 0.483
PGIC (all neuropathic pain) 51.61 19.35 32.26 (16.40,48.12) <0.001
PGIC (pain at allodynic site) 46.77 17.74 29.03 (13.79,44.67) 0.001

@ All treatment comparisons in favour of sativex.
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pre-treatment and post-treatment. When a sensitivity
analysis was carried out in patients in whom the investi-
gators applied a similar degree of force (<5% greater) to
the allodynic area on the second testing occasion (44
patients on sativex and 45 on placebo), there was a sig-
nificantly larger reduction of allodynia pain in the sati-
vex group than the placebo group leading to a
treatment difference of —0.94 (p =0.046; 95% CI:
—1.85, —0.02) in line with the ITT analysis.

When all subjects were analysed together, there was a
strong correlation between the intensity of punctate
allodynia, dynamic allodynia and spontaneous pain at
baseline and end of study, with similar strong correla-
tions between the three parameters for change in scores
(punctate allodynia vs. dynamic allodynia, r = 0.526,
p <0.001; punctate allodynia vs. pain r=0.369;
p<0.001; dynamic allodynia vs. pain, r=0.436,
p <0.001). Inspection of sativex and placebo groups
separately showed that similar significant correlations
were present, except for change in dynamic allodynia
in the placebo group (r = 0.065, p = 0.61).

Results of the secondary efficacy end-points are sum-
marised in Table 3. Thirty-two (51.6%) patients taking
sativex compared to 12 (19.3%) taking placebo consid-
ered their primary condition to be very much, much or
minimally improved (p <0.001, Fisher’s exact test).
The odds ratio for achieving a better response on sativex
than placebo, calculated from a logistic regression of the
data, was 3.55 (95% CI: —7.61, —1.72) in favour of sat-
ivex. There was no difference between groups in the
GHQ-12 score.

3.4. Dosing pattern

The mean (SD) number of sprays taken during the
first week of dose titration for sativex and placebo was
7.3 (3.5) and 10.9 (3.9), respectively. From the second
week onwards, the dose frequency remained stable in

Table 4

both treatment groups, with no tendency to increasing
dose over the duration of the study. The number of
sprays used daily in the placebo group was higher than
in the sativex group (Table 4). Over the study period,
patients randomised to sativex used a mean (SD) of
10.9 (6.8) sprays daily compared with 19.0 (8.3) by
patients on placebo.

3.5. Adverse events and withdrawals

Fifty-seven (91%) patients in the sativex group expe-
rienced at least one adverse event (AE) during the course
of the study compared with 48 (77%) patients in the pla-
cebo group. The most frequent AEs were central ner-
vous system related or gastrointestinal. Most were
observed at onset of treatment, and in the majority
described as mild. However, 6 (10%) patients on sativex
reported several gastrointestinal AEs (nausea, vomiting
diarrhoea, constipation) with none on placebo reporting
the same. Severe symptoms suggesting involvement of
the nervous system were reported with sativex in 7
(11%) and placebo 5 (8%) cases. All reported gastroin-
testinal AEs combined irrespective of their severity were
more common in the sativex group (31/63 (49%) than in
the placebo group (20/62 (32%), p =0.003, Fisher’s
exact test), whereas the nervous system AEs (33/63 vs.
23/62, p > 0.10) were not. One case of severe psychiatric
AE was recorded on both groups (with sativex, emo-
tional stress associated with paranoid thinking and with
placebo, confusion) and 6 further mild-to-moderate
ones in the sativex group as opposed to 3 in the placebo
group; these were mainly mood related. AEs seen in 3 or
more subjects are shown in Table 5 for all AEs and for
those considered possibly related to treatment.

In the sativex group, 11 (18%) patients withdrew due
to an AE compared with 2 (3%) in the placebo group.
There was one transient ischaemic attack in the sativex
group rated as a serious adverse event (SAE) and

Summary of exposure to study medicine (number of sprays per day based on patient diary entries)

Sativex (N = 63)

Number of patients

Placebo (N = 62) Number of patients

remaining remaining

Week 1 Mean (SD) 7.31 (3.54) 62 10.94 (3.90) 62
Median (range) 6.64 (1.3-14.7) 11.14 (3.0-21.3)

Week 2 Mean (SD) 12.46 (8.07) 58 20.08 (9.79) 61
Median (range) 10.86 (1.6-42.7) 19.71 (2.3-47.9)

Week 3 Mean (SD) 13.32 (8.30) 55 21.10 (10.79) 60
Median (range) 11.43 (1.7-37.4) 20.07 (1.7-48.0)

Week 4 Mean (SD) 12.86 (8.63) 53 22.23 (11.51) 57
Median (range) 10.86 (2.0-39.0) 20.43 (1.7-48.1)

Week 5 Mean (SD) 13.63 (8.65) 48 22.26 (11.68) 54
Median (range) 12.64 (1.1-37.7) 19.93 (2.9-50.6)

Overall Mean (SD) 10.89 (6.81) 19.02 (8.32)

Median (range)

9.81 (1.3-31.4)

17.91 (2.4-41.5)
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Table 5

Treatment emergent adverse events (AEs) experienced by 3 or more subjects (~ 5%) receiving sativex compared with placebo and the % of subject

who withdrew due to these AEs

Adverse event

Number (%) of patients experiencing AEs

Number (%) of patients who withdrew due to AE

Sativex (N = 63)

Placebo (N = 62)

Sativex (N = 63) Placebo (N = 62)

Dizziness 18 (28.6)

Nausea 14 (22.2)

Fatigue 13 (20.6) 5(8.1)
Dry mouth 11 (17.5) 3 (4.8)
Vomiting 8 (12.7) 3(4.8)
Feeling drunk 6 (9.5) 1(1.6)
Headache 6 (9.5)

Diarrhoea 4(6.3) 0
Nasopharyngitis 4(6.3)

Anorexia 4(6.3) 0
Somnolence 4(6.3) 1(1.6)
Abdominal pain upper 3 (4.8) 1(1.6)
Disturbance in attention 3 (4.8) 0
Memory impairment 3 (4.8) 0

9 (14.5)
7 (11.3)

9 (14.5)

2(3.2)

2(3.2)
1(1.6)
0
0
2(3.2)
1 (1.6)
0
2(3.2)
0
1 (1.6)

0 (1.6)

(== - e = == e e R e i e R e R e
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considered unrelated to study treatment. Oral discom-
fort, other than dryness of mouth, occurred in 8 (13%)
patients taking sativex and 11 (18%) taking placebo
and was usually reported as mild. One patient on sativex
had transient mucosal ulcerations but leukoplakia was
not observed. No significant haematological or bio-
chemical abnormalities were encountered in laboratory
parameters.

The Brief Repeatable Battery of Neuropsychological
Tests (BRB-N) was given to 85 patients (43 randomised
to sativex and 42 to placebo). No difference was seen
between groups assessed for cognitive function with this
method at the beginning and end of treatment (Table 6).

Intoxication scores (SD) remained low throughout
the study, peaking after the self-titration week at 8.0
(15.4) for sativex and 3.0 (7.9) for placebo on a 0-100
scale, respectively. Five patients on sativex and 2
patients on placebo scored more than 40/100 during
the maintenance period.

3.6. Long-term use of sativex

At the end of their 5-week trial period, each patient
was offered the chance to enter an open-label extension
study. Of the 125 subjects eligible, a total 89 (71%) of the
patients accepted the offer. They subsequently under-
went re-titration of sativex from zero, in a way identical

to that used in the randomisation phase. Patients were
reviewed initially at 4 weeks thereafter every 8 weeks.
The duration of participation in the extension trial
ranged from 1 to 871 days. By study closure, 56 (63%)
patients had been withdrawn; 18 patients due to adverse
effects, 16 due to lack of efficacy, 15 due to withdrawal of
consent, 7 for other reasons. The mean (SD) duration of
the participation of withdrawn patients was 135 (147)
days. An LOCF analysis involving 76 patients carried
out at 52 weeks demonstrated a mean decrease of pain
NRS from the baseline of 7.3 (1.4) to 5.9 (2.4), i.e., similar
to that seen in the randomised trial. The daily number of
sprays did not increase appreciably during this period (N
(SD) 10.2 (6.0) at the end of the re-titration vs. 12.2 (7.6)
at 52 weeks). Two episodes of serious adverse effects were
reported (urticaria with eyelid oedema and an event of
somnolence, dysarthria and weakness) both leading to
withdrawal of the patient in question from the study.

4. Discussion

This study demonstrates that sativex is effective in the
relief of peripheral neuropathic pain when given in addi-
tion to existing medication. Greater than 30% improve-
ment in pain intensity, generally considered as clinically
meaningful [9], was reported by 26% of subjects receiv-
ing sativex, compared with 15% of patients taking

Table 6

Psychomotor function during the trial shown as adjusted mean change from baseline in the BRB-N for each treatment group

Test Sativex N Placebo N Difference p-Value
Selective reminding 0.55 43 0.52 42 0.02 0.92
10/36 Spatial recall 0.85 43 0.31 42 0.53 0.21
Symbol digit modalities 1.48 43 3.63 42 -2.15 0.16
Paced serial addition 7.67 33 6.38 34 1.28 0.66
Word list generation 2.35 42 2.44 42 —0.08 0.96

No difference between groups (positive difference denotes better function on sativex and negative on placebo).
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placebo. At recruitment, all our patients were either
non-responders to several conventional neuropathic
analgesics, or were in severe pain despite taking appro-
priate therapy. Considering the refractory nature of
their pain, and that patients remained on their existing
analgesia, the improvement of the ongoing pain in those
on the active drug is encouraging. Further evidence for
the efficacy of sativex comes from improvement in
mechanical dynamic and punctate allodynia pain, sleep
and disability demonstrated in this study. Reduction in
systematically measured mechanical allodynia is not
commonly reported in controlled trials on neuropathic
pain [17] and usually only seen in single dose studies
or following other than oral administration, and failure
is common. [3,21,23,29,34-36]. Because to date there are
no reliable data converting reduction in allodynia scores
to clinically meaningful improvement, the NNT values
presented should be interpreted with caution.

In comparison with pain relief reported from other
cannabis-related clinical trials, sativex in our group of
patients demonstrated a greater difference over placebo
(0.96, 95% CI —1.59, —0.32) than in patients with plexus
avulsion (treatment difference —0.58, 95% CI —0.98,
—0.18) but somewhat less than in patients with central
pain due to MS (—1.25; 95% CI —2.11, 0.39) [6,26].
The treatment difference reported for dronabinol in
MS patients deprived of concomitant analgesic medica-
tion was 0.6 (95% CI —1.8, 0) while that for smoked can-
nabis in painful HIV neuropathy was approximately the
same as in the present study (as extrapolated from the
reported median 18% treatment difference in pain relief
from mean baseline scores of 53 and 54/100) [1,30]. Dif-
ferences in patient populations, numbers of withdraw-
als, concomitant medications, trial designs and trial
durations probably explain a great deal of these varying
results. Interestingly, the two other cannabinoid trials in
which evoked pain was assessed, albeit in a limited fash-
ion, also report some benefit in line with the present
study [1,30].

Our reason for maintaining existing analgesia was
based on both ethical and clinical considerations. A
number of treatments that have shown efficacy in
peripheral neuropathic pain are in widespread use in
accordance with existing guidelines [2]. Depriving a
patient from such therapies during a placebo-controlled
trial could not be ethically justified. Clinical practice is
also moving toward combination therapies due to the
realisation that in chronic neuropathic pain multiple
mechanisms are the norm [12,39].

The lack of GHQ-12 to show any change during the
present study is in line with virtually all other cannab-
inoid trials in which the psychosocial domain was
explored, irrespective of the measure used (GHQ-30,
[40]; GHQ-28, [33]; SF-36, [30]; GHQ-12, [6]; HADS,
[26]; POMS, [1]). GHQ-12 is a well-validated measure
of anxiety, depression and social dysfunction [37] and

shows adequate sensitivity to change in longitudinal
studies in manifest depression [11]. The role of the
endocannabinoid system in the regulation of anxiety
and mood disorders still remains unclear, and both
CBI1 agonists and antagonists have been shown to pos-
sess either anxiolytic or anxiogenic effects as well as
variable effects on mood [38]. It is possible that
GHQ-12 cannot detect modest changes in a population
such as ours scoring just above the mean of the general
population [24]. Alternatively, the above paradoxical
effects of THC, or the ability of CBD to block some
of the psychomimetic effects of THC, may explain
the lack of change in this measure.

The self-titration schedule used in this study was cho-
sen for several reasons. Previous studies [6,26] indicated
that individual subjects have a variable threshold to the
known pharmacodynamic effects of sativex. A self-titra-
tion regimen permitted individual patients to optimise
their dose on the basis of their own efficacy and tolera-
bility response. Both experimental and human volunteer
studies suggest that tolerance to some of the side effects
of cannabis occurs within days of its repeated adminis-
tration [14,18,22]. A self-titration regimen allows for this
to occur, further optimising the therapeutic response.
There appears to be substantial between-patient vari-
ability in the pharmacokinetics of THC and other can-
nabinoids [13,14] and in such -circumstances the
implementation of a fixed-dose regimen is likely to yield
suboptimal results.

The mean number of sprays taken daily by the sativex
group remained stable during the course of the study
despite patients having the freedom to determine their
own dosing, indicating that tolerance did not develop at
least over the 4-week stable treatment period of this study.
The dose titration regimen used was usually successful in
providing the optimal therapeutic level for individual
patients. This conclusion is endorsed by the observation
that those patients who took part in the open-label exten-
sion study did not increase the number of daily sprays
during the first 52 weeks of open-label treatment while
apparently maintaining the initial analgesic effect.

While the therapeutic effects of cannabis have often
been attributed to THC, the second major constituent
of the trial medication, CBD has been shown to have
effects which may be additive to those of THC in pain
relief in animal models, and also to have the potential
to ameliorate some of the psychoactive effects of THC
[27]. This interaction between the two components
may permit subjects to tolerate mean daily doses of
more than 27 mg THC. This dose is in excess of those
used in other controlled studies of THC, and may
account for the observed efficacy [14].

The adverse events reported by the patients were
mostly gastrointestinal, central nervous system related
or topical. While reported gastrointestinal AEs were
more common in the sativex group, central nervous sys-
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tem AEs were not; and, importantly, objective measure-
ment of psychomotor performance did not vary across
the two groups. In general, the number of patients who
withdrew is similar to those reported in well-known large
trials of other drugs used in neuropathic pain [4,25]. That
PCIG scores favoured sativex over placebo suggests that
subjective pain relief, reduced disability and improved
sleep overrode the negative impact of AEs.

There was no formal assessment of whether unblin-
ding might have taken place. The psychotrophic effects
of cannabis are well known to the public, and 20% of
the participants in the present trial had previous expo-
sure to cannabis. A post-hoc analysis found that previ-
ous use of cannabis was not predictive of the change
in mean pain scores. Classical psychotrophic effects of
cannabis were reported by relatively few patients. The
intoxication scores were marginally higher in the sativex
group, and psychometric tests (BRB-N) remained
unchanged during the trial. It is therefore unlikely that
a significant number of those on sativex would have cor-
rectly guessed they were on active medication unless
they deliberately overdosed. From returned trial medica-
tion it was concluded that such practice did not take place.
Patients taking placebo may have concluded that they
were taking inactive substance, given that they used a rel-
atively high number of sprays. However, the majority of
patients took less than the highest allowable dosage. Also,
only 5 (8%) of the placebo group withdrew for lack of effi-
cacy, suggesting that no significant unblinding took place.

We conclude that the results from this study indicate
that sativex has a positive broad spectrum therapeutic
effect in neuropathic pain, when used in addition to exist-
ing analgesic medication. The emergence of a highly stan-
dardised, uniform preparation of THC:CBD should allow
for further studies which better define the role for cannab-
inoids in the treatment of neuropathic pain syndromes.
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BACKGROUND: Neuropathic pain (NeP), redefined as pain caused by a
lesion or a disease of the somatosensory system, is a disabling condition
that affects approximately two million Canadians.

OBJECTIVE: To review the randomized controlled trials (RCTs) and
systematic reviews related to the pharmacological management of NeP to
develop a revised evidence-based consensus statement on its management.
METHODS: RCTs, systematic reviews and existing guidelines on the
pharmacological management of NeP were evaluated at a consensus meet-
ing in May 2012 and updated until September 2013. Medications were
recommended in the consensus statement if their analgesic efficacy was
supported by at least one methodologically sound RCT (class I or class II)
showing significant benefit relative to placebo or another relevant control
group. Recommendations for treatment were based on the degree of evi-
dence of analgesic efficacy, safety and ease of use.

RESULTS: Analgesic agents recommended for first-line treatments are
gabapentinoids (gabapentin and pregabalin), tricyclic antidepressants and
serotonin noradrenaline reuptake inhibitors. Tramadol and controlled-
release opioid analgesics are recommended as second-line treatments for
moderate to severe pain. Cannabinoids are now recommended as third-line
treatments. Recommended fourth-line treatments include methadone,
anticonvulsants with lesser evidence of efficacy (eg, lamotrigine, lacos-
amide), tapentadol and botulinum toxin. There is support for some analge-
sic combinations in selected NeP conditions.

CONCLUSIONS: These guidelines provide an updated, stepwise approach
to the pharmacological management of NeP. Treatment should be individu-
alized for each patient based on efficacy, side-effect profile and drug accessi-
bility, including cost. Additional studies are required to examine head-to-head
comparisons among analgesics, combinations of analgesics, long-term out-
comes and treatment of pediatric, geriatric and central NeP.

Key Words: Analgesic agents; Neuropathic pain; Randomized controlled trials

La prise en charge pharmacologique de la
douleur neuropathique chronique : une
déclaration de consensus révisée de la Société
canadienne de la douleur

HISTORIQUE : La douleur neuropathique (DNe), redéfinie comme une
douleur causée par une lésion ou une maladie du systéme somatosensoriel, est
un trouble invalidant dont sont affligés environ deux millions de Canadiens.
OBJECTIF : Examiner les essais aléatoires et contrdlés (EAC) et les
analyses systématiques liées a la prise en charge pharmacologique de la
DNe pour préparer une déclaration de consensus révisée, fondée sur des
faits probants, a 'égard de sa prise en charge.

METHODOLOGIE : Les EAC, les analyses systématiques et les lignes
directrices sur la prise en charge pharmacologique de la DNe ont été
évaluées lors d’une réunion de consensus en mai 2012, puis mises a jour en
septembre 2013. Les médicaments étaient recommandés dans le document
de consensus si leur efficacité analgésique était soutenue par au moins une
EAC solide sur le plan méthodologique (classe I ou II), qui démontrait des
avantages marqués par rapport 2 un placebo ou & un autre groupe témoin
pertinent. Les recommandations thérapeutiques reposaient sur la qualité
des preuves d’efficacité analgésique, d’innocuité et de facilité d’utilisation.
RESULTATS : Les analgésiques recommandés pour le traitement de pre-
miére intention sont les gabapentinoides (gabapentine et prégabaline), les
antidépresseurs tricycliques et les inhibiteurs spécifiques du recaptage de la
sérotonine et de la noradrénaline. Le tramadol et les opioides & libération
contrdlée sont recommandés en deuxiéme intention pour la douleur modérée
a grave. Les cannabinoides sont désormais recommandés en troisieme inten-
tion, tandis que la méthadone, les anticonvulsivants dont lefficacité est
moins attestée (p. ex., lamotrigine, lacosamide), le tapentadol et la toxine
botulique sont recommandés en quatrieme intention. Certaines polythéra-
pies analgésiques sont acceptées pour traiter des troubles de DNe particuliers.
CONCLUSIONS : Ces lignes directrices fournissent une démarche mise
a jour et graduelle pour la prise en charge pharmacologique de la DNe. Le
traitement devrait étre personnalisé en fonction de chaque patient, compte
tenu de Defficacité, du profil d’effets secondaires et de I'accessibilité du
médicament, y compris son coiit. D’autres études s'imposent pour faire des
comparaisons directes entre analgésiques et examiner des combinaisons
d’analgésiques, les résultats & long terme et le traitement de la DNe en
pédiatrie, de la DNe en gériatrie et de la DNe centrale.

Neuropathic pain (NeP) has been redefined as pain caused by
a lesion or a disease of the somatosensory system, and may be
generated by either the peripheral or central nervous system, or both
(1). Pain may be a manifestation of nerve injury, but there are few
predictors to indicate which patients will develop this complication.
For example, 50% of diabetic patients develop neuropathy during
the course of their illness, but only approximately 15% report actual
dysesthesias or pain (2). Similarly, breast surgery with transection of
the intercostal brachial nerve results in NeP in up to 50% of patients
(3). Previous prevalence estimates indicated that 2% to 3% of the
population in the developed world experience NeP (4,5). However,

newer studies using population-based questionnaires estimate a
higher rate of 4% to 8% (6,7), which suggest that approximately
two million Canadians experience this disabling condition. Even
more striking is that the prevalence of NeP is likely to increase for
a number of reasons. The population is aging, and a pandemic of
obesity is occurring in the developed world. These factors are largely
responsible for increasing rates of postherpetic neuralgia and painful
diabetic neuropathy (8,9). In addition, survival rates are increasing
among cancer patients, and many of the medical and surgical inter-
ventions used in the treatment of cancer (including chemotherapy)
can cause NeP (10).
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METHODS

In 2007, the Canadian Pain Society (CPS) produced the first guide-
lines on pharmacological management of NeP tailored to the clinical
practices of Canadian health professionals including analgesic agents
specifically available in Canada (11). A consensus meeting was held
in Whistler, British Columbia under the direction of the Neuropathic
Pain Special Interest Group of the CPS in May 2012 to update these
guidelines, given the plethora of systematic reviews and meta-analyses
published since 2007 (Appendix A). There is also recent evidence
from community-based studies that management of NeP, including
postherpetic neuralgia, is not consistent with evidence-based recom-
mendations (12). Funding for this consensus meeting was provided
by the Neuropathic Pain Special Interest Group of the CPS. This
involved a multidisciplinary group of individuals with research and
clinical expertise relevant to the pathophysiology and manage-
ment of NeP. This group met to review the randomized controlled
trials (RCTs) and systematic reviews related to the pharmacological
management of NeP to develop a revised evidence-based consensus
statement on the management of NeP (13). Subsequent literature was
reviewed by the group until September 2013.

Systematic searches on Medline and Cochrane databases were con-
ducted to identify recent systematic reviews, meta-analyses and treat-
ment recommendations, guidelines and/or consensus statements
published since the first 2007 CPS consensus statement. Other selected
publications and references were also considered. Medications could be
recommended in the consensus statement if their analgesic efficacy was
supported by at least one methodologically sound RCT (class 1 or
class II) showing significant benefit relative to placebo or another rel-
evant control group. Trials were excluded if they represented uncon-
trolled studies, had sample sizes of <10 patients or studied cancer NeP
except for well-defined postsurgical pain syndromes (eg, postmastec-
tomy pain syndrome) and chemotherapy-induced NeP. Trials were also
excluded if they studied trigeminal or glossopharyngeal neuralgia
because these conditions have their own specific medical and surgical
treatments (14). The initial draft of the present manuscript was prepared
by the first author and subsequent revisions were based on feedback from
the other authors until consensus was achieved.

The current guidelines are based on quality of evidence of anal-
gesic efficacy, side-effect profiles and ease of use. Medications were
considered to be first line if there was high-quality evidence of efficacy
(at least one class [ study or two consistent class II studies — level of
recommendation grade B or better) (15); positive results in at least
two NeP models (16); and if they were considered to be straight-
forward and of sufficient tolerability to prescribe and monitor.
Medications were considered to be second or third line if there was
high-quality evidence of efficacy, but the medication required more
specialized follow-up and monitoring. Fourth-line treatments had at
least one positive RCT, but require further study. A limitation of this
algorithmic classification is that grading of tolerability and ease of use
was based solely on consensus opinion of the authors.

Target users for these guidelines are physicians, nurse practitioners
and other allied health care individuals involved in the management
of NeP. These guidelines have been endorsed by the Canadian Pain
Coalition, an advocacy group for patients living with chronic pain.
The published guidelines will be disseminated through various web-
sites, including the CPS website, and reprints will be made available to
undergraduate and postgraduate trainees, and practicing health care
workers attending continuing medical education events. They will be
updated periodically by the Neuropathic Pain Special Interest Group
of the CPS.

CLINICAL CHARACTERISTICS AND
DIFFERENTIAL DIAGNOSES OF NeP
The clinical features of NeP can be divided into spontaneous pain and
stimulus-evoked pain. Spontaneous pain is commonly described as
burning or intense tightness with superimposed shooting or lancinat-
ing pain. Stimulus-evoked pain includes allodynia, defined as painful
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sensations in response to a normally nonpainful stimulus, and hyperal-
gesia, defined as increased pain sensitivity in response to a normally
painful stimulus. Superimposed autonomic features, such as alterations
in temperature, colour and sweating as well as the development of
trophic changes, suggest a diagnosis of reflex sympathetic dystrophy or
complex regional pain syndrome (17).

The differential diagnosis of NeP is extensive and includes central
and peripheral causes. Examples of central NeP include poststroke
pain (‘thalamic pain syndrome’), pain related to multiple sclerosis and
pain due to spinal cord injury. Common causes of peripheral NeP
include painful diabetic neuropathy, postherpetic neuralgia and sur-
gically induced NeP, following thoracotomy, amputation, breast sur-
gery and back surgery sometimes associated with nerve root fibrosis.

The diagnosis of NeP is based primarily on the patient’s history and
physical examination. Postherpetic neuralgia and painful diabetic neur-
opathy are typically easy to diagnose when there is a history of shingles
and diabetes mellitus, respectively. However, pain radiating into an
extremity can be either referred myofascial pain or NeP, and these can
be much more challenging to diagnose. Simple questionnaires based on
sensory descriptors and sensory examination have been developed to
differentiate between somatic pain and NeP. Instruments such as the
Douleur Neuropathique 4 and the Leeds Assessment of Neuropathic
Symptoms and Signs have been shown to be valid and reliable dis-
criminators of NeP (18,19). In addition, the presence of true weakness
(sometimes difficult to differentiate from pain-related or antalgic weak-
ness), reduced or absent reflexes, allodynia and hyperalgesia all favour a
diagnosis of NeP. Electromyography and nerve conduction studies are
sometimes useful to provide more objective evidence of nerve injury,
although electromyography study results are often normal in small-fibre
neuropathies. Guidelines are available to determine the diagnostic cer-
tainty of NeP (possible, probable or definite) based on history, sensory
signs, neurophysiological testing and neuroimaging (1).

GENERAL CONSIDERATIONS

Because NeP can be severe and unrelenting, it is important to recog-
nize and treat comorbidities such as anxiety and depression. It is also
important to recognize secondary treatment goals such as improving
sleep, ability to function and overall quality of life. However, treat-
ment goals must be realistic. Caregivers should validate the patient’s
pain to gain their trust and should set realistic treatment goals. This is
typically straightforward from the caregiver’s point of view because
most NeP states are based on well-defined injuries to the nervous sys-
tem. The primary goal in most cases is to make the pain ‘bearable’ or
‘tolerable’ — not to eliminate the pain. Such goal setting can make a
considerable difference in patient satisfaction when pharmacological
treatments are instituted.

Due to the lack of head-to-head trials to guide treatment choices,
one approach to estimate the relative efficacy of analgesic agents in
RCTs is to use the number needed to treat (NNT) — the number of
patients that need to be treated with a certain drug to provide one
additional patient with at least 50% pain relief relative to the com-
parator group. The NNT is used to estimate treatment efficacy, recog-
nizing that there are limitations to this methodology including
variability in RCTs (eg, crossover versus parallel design) and the short-
term nature of most RCTs. Another approach to estimate efficacy is to
determine the effect size — defined as the mean difference between
active agent and placebo divided by the SD. The effect size can be
classified as small (<0.5), medium (0.5 to <0.8) or large (>0.8) (20).

Appendix A summarizes the results of a systematic search of sys-
tematic reviews, meta-analyses and treatment recommendations,
guidelines and/or consensus statements published since the first 2007
CPS consensus statement. These results were reviewed and approved
by two coauthors (DEM and IG) and provide the basis for the consen-
sus statement presented here.

FIRST-LINE ANALGESICS
Two classes of medications are recommended for first-line treatment in
the management of NeP — anticonvulsants and certain antidepressants.
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Anticonvulsants

The gabapentinoids, gabapentin and pregabalin, bind to presynaptic
voltage-gated calcium channels in the dorsal horn, reducing the
release of excitatory neurotransmitters such as glutamate and sub-
stance P (21). These agents have been studied in large clinical trials,
although mainly in the management of painful diabetic neuropathy
and postherpetic neuralgia. Gabapentin has shown efficacy in three
trials involving painful diabetic neuropathy and two trials involving
postherpetic neuralgia (22); however, four RCTs involving gabapentin
have been negative, including a trial of gabapentin in chemotherapy-
induced painful neuropathy (23-26). The combined NNTs for
gabapentin in the management of painful polyneuropathy and pos-
therpetic neuralgia were 6.4 and 4.3, respectively (27).

Pregabalin is an analogue of gabapentin, with the same mechanism
of action, but it manifests linear pharmacokinetics and has higher affin-
ity for the presynaptic calcium channel. Four studies have shown that
pregabalin provides significant pain relief and improved quality of life in
painful diabetic neuropathy (28) and an additional four trials have
shown efficacy in postherpetic neuralgia (22). The combined NNTs for
pregabalin in the management of painful diabetic neuropathy and pos-
therpetic neuralgia were 4.5 and 4.2, respectively (27). Pregabalin has
also been studied in chronic central NeP following spinal cord injury,
with evidence of significant pain relief (29,30). However, a study inves-
tigating pregabalin in the treatment of NeP associated with chronic
lumbosacral radiculopathy was negative (31), as was a recent trial
involving refractory painful diabetic neuropathy (32). A study investi-
gating the safety and efficacy of pregabalin in patients with central
poststroke pain showed no significant improvement in the primary end
point of pain intensity; however, there were some improvements in
secondary end points including sleep and anxiety (33).

Carbamazepine remains the drug of first choice for tic douloureux
(idiopathic trigeminal neuralgia), but otherwise is not recommended
for the management of NeP (14). Anecdotally, it may also be useful in
the management of glossopharyngeal neuralgia (14).

Antidepressant agents

The tricyclic antidepressants (TCAs) have been shown to provide sig-
nificant pain relief in various NeP conditions in many clinical trials,
although the sample sizes have tended to be relatively small and most
of these trials have used a crossover design (34). The combined NNTs
for TCAs in the management of painful diabetic neuropathy and
postherpetic neuralgia were 2.1 and 2.8, respectively (27).

The serotonin noradrenaline reuptake inhibitors (SNRIs), dulox-
etine and venlafaxine, have mainly been studied in painful diabetic
neuropathy. Duloxetine has demonstrated significant pain relief rela-
tive to placebo in three RCTs (28), with a combined NNT of 5.0 (27).
A recent study investigating duloxetine in the management of
chemotherapy-induced painful peripheral neuropathy showed a sig-
nificant reduction in pain intensity relative to placebo, with a moder-
ate effect size of 0.51 (35). However, duloxetine has also been studied
in patients with central NeP due to spinal cord injury or stroke, and
the results of this trial were negative (36).

Venlafaxine has shown efficacy in trials involving painful diabetic
neuropathy (37) and mixed painful polyneuropathy (38) at doses of
150 mg to 225 mg daily. However, the latter trial, comparing ven-
lafaxine with imipramine, showed a higher proportion of responders in
the venlafaxine group. Another trial investigating venlafaxine plus
gabapentin in the management of painful diabetic neuropathy showed
significant pain relief relative to placebo plus gabapentin (39).

SECOND-LINE ANALGESICS
Two opioid-type medications are recommended for second-line treat-
ment in the management of NeP.

Tramadol

Tramadol is a weak opioid agonist and mimics some of the properties of
the TCAs in that it inhibits reuptake of noradrenalin and serotonin (40).
Tramadol has shown significant benefit in three RCTs investigating painful
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diabetic neuropathy and mixed NeP syndromes, and has an overall NNT
of 4.9 (27). Tramadol leads to less constipation and nausea than other weak
opioid analgesics, such as codeine (41), but is more expensive in Canada.
Tramadol should be used with caution in conjunction with selective sero-
tonin reuptake inhibitors (SSRIs) because of increased risk of confusion
and serotonin syndrome, especially among elderly patients (42).

Opioid analgesics

A recent meta-analysis of opioids for chronic noncancer pain included
16 randomized trials for chronic NeP (43). Most of these trials investi-
gated painful diabetic neuropathy and postherpetic neuralgia; how-
ever, other trials focused on postamputation pain, sciatica and spinal
cord injury pain. The authors found that opioids were more effective
than placebo, with a moderate effect size (0.56) for pain. There was a
small effect size (0.24) in favour of opioids for function in 13 of these
RCTs. The combined NNT for opioids in the management of painful
polyneuropathy and postherpetic neuralgia was 2.6 (27).

THIRD-LINE ANALGESICS
One class of medication is recommended for third-line treatment in
the management of NeP — cannabinoids.

Cannabinoids

The cannabinoids are analgesic agents with increasing evidence of effi-
cacy in central NeP states, with a combined NNT of 3.4 (27). Dronabinol
produced modest analgesia in a trial investigating central pain in multiple
sclerosis (44). A 50/50 mixture of tetrahydrocannabinol and cannabidiol
in the form of an oral mucosal spray provided significant benefit in
another trial investigating central pain in multiple sclerosis (45). A
recent systematic review of clinical trials investigating cannabinoids in
chronic pain determined that, since 2006, there have been seven high-
quality (class I and II) studies investigating NeP, and all of these studies
except one were positive (46). Four of these studies involved smoked
cannabis for the management of HIV neuropathy (two studies), post-
traumatic or postsurgical NeP, and combined central and peripheral NeP
states. Two trials involved the cannabinoid oral mucosal spray in the
management of multiple peripheral NeP states with allodynia and painful
diabetic neuropathy. The single negative trial compared the synthetic
cannabinoid nabilone with dihydrocodeine in peripheral NeP condi-
tions, and found that dihydrocodeine was superior to nabilone. A more
recent trial found that nabilone was effective in relieving symptoms of
painful diabetic neuropathy, and also improved disturbed sleep and over-
all quality of life using an enriched enrollment withdrawal design (47).

FOURTH-LINE ANALGESICS
Several classes of medications can be considered to be fourth-line
treatments for NeP — SSRIs, other anticonvulsants, methadone, top-
ical lidocaine and miscellaneous agents.

SSRIs

SSRIs appear to have a weak analgesic effect in the management of
NeP. Citalopram (48), paroxetine (49) and escitalopram (50) have
been found to be efficacious in the management of painful diabetic
neuropathy and painful polyneuropathy independent of their anti-
depressant effects, but fluoxetine has not (51). However, the com-
bined NNT for all four studies was 6.8 (27). SSRIs used primarily for
depression may inhibit the metabolism of TCAs and may increase
the risk for serotonin syndrome (52).

Other anticonvulsants

Lamotrigine has been studied in a variety of peripheral and central
NeP conditions, with variable results. Four studies investigating pain-
ful diabetic neuropathy, two studies investigating mixed NeP and sin-
gle studies investigating chemotherapy-induced NeP and spinal cord
injury pain were negative. Positive trials investigating HIV-related
neuropathy, trigeminal neuralgia and central poststroke pain were
reported; however, the sample sizes tended to be small, with significant
dropout rates (53).
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Lacosamide is an anticonvulsant agent with sodium channel-
blocking properties. Lacosamide has been studied in five RCTs inves-
tigating painful diabetic neuropathy. There was modest benefit in each
trial, with an NNT in the range of 10 to 12. Lacosamide, therefore, has
limited efficacy in the treatment of painful diabetic neuropathy (54).

Topiramate and valproic acid have produced mixed results in NeP

trials (27).
Methadone

Methadone is a synthetic opioid analgesic that may be useful in the
management of NeP related to its N-methyl-D-aspartate antagonist
properties (55). Two small RCTs demonstrated benefit from meth-
adone in chronic NeP (56,57) and survey data suggested efficacy in
mixed NeP conditions (58). Methadone has excellent oral bioavail-
ability and a duration of action of at least 8 h with repetitive dosing. It
has an elimination half-life of 24 h to 36 h, which requires close obser-
vation during the titration phase. There are no high-quality RCTs to
support the use of methadone in the management of NeP, although
guidelines for the use of methadone in the management of chronic
pain are available (59). An RCT comparing methadone with other
oral opioids is urgently needed.

Topical lidocaine

Topical lidocaine, as a sodium channel blocker, may be useful in the
management of NeP. Systemic side effects are extremely rare as a result
of negligible blood levels (60). Topical lidocaine is most practical for
patients with localized peripheral NeP, such as postherpetic neuralgia,
and remains a second-line agent for this condition based on three posi-
tive RCTs investigating lidocaine patch 5% in the management of
postherpetic neuralgia (27). However, recent trials of lidocaine cream
or patch 5% failed to provide benefit in patients with postsurgical
peripheral nerve injury (61) or in mixed NeP (62). Therefore, there
are conflicting results among placebo-controlled trials investigating
topical lidocaine for NeP.

Miscellaneous agents

Tapentadol is a novel analgesic that has recently become available in
Canada. It is pharmacologically similar to tramadol in that it has a
dual mechanism of action, but has higher affinity for the mu opioid
receptor and has only noradrenergic activity as a monoamine reuptake
inhibitor. Tapentadol is approximately one-fifth as potent as oxy-
codone and has shown efficacy in the management of painful diabetic
neuropathy, with greater tolerability (63).

Topical capsaicin may have utility in the management of local-
ized NeP such as postherpetic neuralgia. Following application to the
skin, capsaicin initially causes enhanced sensitivity of nociceptors,
followed by persistent desensitization after repeated application of
low-concentration (<1%) capsaicin or a single application of high-
concentration (8%) capsaicin. Several older studies involving small
sample sizes indicate that low-concentration capsaicin provides
minimal benefit relative to placebo creams (64). On the other hand,
high-concentration capsaicin has recently been studied in four trials
investigating postherpetic neuralgia and two trials investigating pain-
ful HIV neuropathy using 0.04% topical capsaicin as the control to
maintain blinding. All of these studies showed significant benefit
relative to the control for up to 12 weeks after a single application.
The NNT for the postherpetic neuralgia studies was in the range of
eight to 10 and, for the HIV-neuropathy studies, was approximately
6.2 (65). High-concentration capsaicin requires preapplication of
local anesthetic because of the intense burning sensation it produces.
This agent is quite expensive and only available in Canada through
compassionate release from Health Canada.

Botulinum toxin has been studied in two RCTs involving NeP.
Both studies were positive, with significant reduction in pain intensity
for 12 to 14 weeks, but these studies were likely underpowered due to
small sample sizes. A crossover trial involving patients with painful
diabetic neuropathy included only 18 patients (66) and a parallel
design trial involving patients with focal painful neuropathies included
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Figure 1) Algorithm for the pharmacological management of neuropathic
pain. *Topical lidocaine (second line for postherpetic neuralgia) , methadone,
lamotrigine, lacosamide, tapentadol, botulinum toxin; *Limited randomized
controlled trial evidence to support add-on combination therapy. TCA
Tricyclic antidepressants; SNRI Serotonin noradrenaline reuptake inhibitors

only 29 patients (67). Evidence for the role of botulinum toxin in the
management of NeP, therefore, remains preliminary.

Combination pharmacotherapy

Combining >2 analgesic agents in the management of NeP is an
attractive option because combination pharmacotherapy may improve
analgesic efficacy and has the potential to reduce the overall side effect
profile if synergistic effects allow for dose reductions of combined drugs
(68). A recent Cochrane review of combination pharmacotherapy for
the treatment of NeP in adults identified 21 eligible studies (69). The
majority of these studies evaluated the combination of an opioid with
gabapentin, pregabalin or a TCA, the combination of gabapentin and
nortriptyline, and various topical medications. Meta-analysis was pos-
sible for only one combination — gabapentin plus opioid versus
gabapentin alone. The meta-analysis demonstrated modest superiority
of gabapentin plus opioid versus gabapentin alone, although the com-
bination produced significantly more dropouts due to accentuated side
effects related to combination treatments. A recent RCT comparing a
combination of standard doses of duloxetine (60 mg daily) and pre-
gabalin (300 mg daily) with high-dose monotherapy (duloxetine
120mg daily or pregabalin 600 mg daily) found no significant differ-
ence in 24 h average pain, although side effects were comparable (70).
Awailable studies do not support a recommendation of any one specific
drug combination for NeP, although these studies do provide a ration-
ale for combination pharmacotherapy.

STEPWISE PHARMACOLOGICAL
MANAGEMENT OF NeP
Figure 1 provides an updated algorithm for the pharmacological man-
agement of NeP, and Table 1 provides dosing guidelines for selected
agents. Nonpharmacological interventions, including physiotherapy,
exercise programs and psychological treatment modalities, are essen-
tial to enhance outcome.

Relative to the previous guidelines for management of NeP pub-
lished in 2007 (9), duloxetine has been upgraded from a second-line to
a first-line agent based on recent evidence of efficacy in the manage-
ment of chemotherapy-induced painful neuropathy (35) in addition to
previously established efficacy in painful diabetic neuropathy.

TCAs, gabapentinoids and SNRIs are, therefore, now all con-
sidered to be first-line agents in the management of chronic NeP.
TCAs have the advantage of low cost and once-daily dosing, but can
produce drowsiness and significant anticholinergic side effects, includ-
ing dry mouth, constipation and urinary retention, and are, thus,
poorly tolerated in the elderly. Secondary amine TCAs (nortriptyline
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TABLE 1
Dosing regimens for selected agents for neuropathic pain

28

Agent Starting dose and titration Usual maintenance dose

Adverse effects

Comments

Tricyclic antidepressants

Amitriptyline 10-25 mg/day; increase 10-100 mg/day
Nortriptyline weekly by 10 mg/day
Desipramine

Serotonin noradrenaline reuptake inhibitors

Venlafaxine 37.5 mg/day; increase weekly 150-225 mg/day
by 37.5 mg/day
Duloxetine 30 mg/day; increase weekly  60-120 mg/day

by 30 mg/day
Anticonvulsants

Gabapentin 100-300 mg/day; increase 300-1200 mg three times
weekly by 100-300 mg/day  daily
Pregabalin 25-150 mg/day; increase 150-300 mg twice daily

weekly by 25-150 mg/day

Carbamazepine 100 mg once daily; increase

weekly by 100-200 mg/day

200-400 mg three times daily

Controlled-release opioid analgesics

Morphine 15 mg every 12 h 30-120 mg every 12 h
Oxycodone 10 mg every 12 h 20-60 mg every 12 h
Fentanyl 12-25 pg/h patch 25-100 pg/h patch
Hydromorphone 3 mg every 12h 6-24 mg every 12 h
Others
Tramadol 50 mg/day; increase weekly  50—100 mg four times daily
by 50 mg/day or 100-400 mg daily
(controlled release)
Lidocaine 5% patches or gel applied to
painful areas for 12 hin a
24 h period
Tetrahydro- 1-2 sprays every 4 h, Two sprays four times daily
cannabinol/ maximum 4 sprays on
cannabidiol day 1, titrate slowly
(nabiximols)
Nabilone 0.25-0.5 mg at night; increase 3 mg twice daily

weekly by 0.5 mg/day

Drowsiness, confusion,

Nausea, dizziness,

Drowsiness, dizziness,

Drowsiness, dizziness,

Drowsiness, dizziness,

Nausea, vomiting, sedation,
dizziness, urinary retention,
constipation

Dizziness, fatigue, nausea,
euphoria

Dizziness, drowsiness, dry
mouth

Amitriptyline more likely to produce drowsiness
and anticholinergic side effects; contraindicated
in patients with glaucoma, symptomatic
prostatism and significant cardiovascular disease

orthostatic hypotension, dry
mouth, constipation, urinary
retention, weight gain,
arrhythmia

Dosage adjustments required in renal failure
drowsiness, hyperhidrosis,
hypertension

Sedation, nausea, constipation, Contraindicated in patients with glaucoma

ataxia, dry mouth

Dosage adjustments required in renal failure and

peripheral edema, visual in elderly patients

blurring

Similar adjustments in renal failure

peripheral edema, visual

blurring

Drug of first choice for tic douloureux (idiopathic
trigeminal neuralgia); as an enzyme inducer, may
interfere with activity of other drugs such as
warfarin; monitoring of blood counts and liver
function tests recommended

blurred vision, ataxia,
headache, nausea, rash

Constipation requires concurrent bowel regimen;
monitor for addiction

Ataxia, sedation, constipation, May lower seizure threshold; use with caution in
seizures, orthostatic

patients with epilepsy

hypotension

Most useful for postherpetic neuralgia; has virtually
no systemic side effects; lidocaine patches not
available in Canada

Approved in Canada for neuropathic pain
associated with multiple sclerosis; causes
positive urine drug testing for cannabinoids;
monitor application site (oral mucosa)

Approved in Canada for nausea and vomiting
associated with chemotherapy. Does not test
positive for cannabinoids on routine urine drug
testing

and desipramine) are better tolerated than tertiary amine TCAs (ami-
triptyline and imipramine) with comparable analgesic efficacy (71).
Cardiac toxicity is also a risk factor with TCAs, which are relatively
contraindicated in patients with a history of arrhythmia (72).

Gabapentin and pregabalin appear to be similar in their mechan-
isms of action and side-effect profiles, and allow for more rapid titra-
tion than antidepressant agents. Pregabalin carries the advantage of
twice-daily dosing and linear pharmacokinetics relative to gabapentin.
Gabapentinoids in general have few drug interactions, but are depend-
ent on renal excretion and, therefore, require dosage reductions in
patients with renal insufficiency (72).

If a TCA fails or is contraindicated, the use of a gabapentinoid or
an SNRI, such as duloxetine, should be considered. If one of the latter
agents provides only partial pain relief, it is reasonable to add the other
agent because there is evidence that combination pharmacotherapy

can be helpful (68).
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When first-line medications fail or provide inadequate pain relief,
tramadol or a conventional opioid analgesic may be useful as a second-
line treatment. It is also reasonable to consider a short-acting opioid,
such as codeine or oxycodone (sometimes combined with acetamino-
phen), for breakthrough pain during titration of a first-line agent if
needed for severe pain. Controlled-release opioid analgesics are con-
sidered to be second-line agents in the management of NeP because of
their extensive side-effect profile and the risk of opioid misuse, abuse
and addiction leading to cautionary prescribing and monitoring. A
recent meta-analysis of 62 RCTs found that the most common adverse
effects associated with opioids were nausea (28%), constipation (25%),
drowsiness (24%), dizziness (18%) and vomiting (15%) (43). Although
tolerance may occur to several of these side effects, there is very little
tolerance to constipation and almost all patients placed on a controlled-
release opioid analgesic require a bowel regimen with continued mon-
itoring of bowel function. Potential long-term complications of opioid
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analgesia include opioid-induced hyperalgesia (73) and opioid-induced
endocrinopathy (74,75). Endocrine effects manifest as hypogonadism
and increased risk for osteopenia. Monitoring for risk for opioid addic-
tion is also challenging. A review suggested that aberrant drug-related
behaviours and illicit drug use occurred in 10% to 15% of patients
receiving chronic opioid therapy (76). Canadian guidelines for the safe
and effective use of opioids for chronic noncancer pain, including mon-
itoring for addiction, are strongly recommended (77).

The cannabinoids have now advanced to third-line agents in the
management of chronic NeP based on increasing evidence of efficacy in
multiple pain models including HIV neuropathy, post-traumatic and
postsurgical NeP, painful diabetic neuropathy and spinal cord injury
pain (46,47). However, the cannabinoids also require close monitoring,
are contraindicated in patients with a history of psychosis and most of
these agents, including the oral mucosal spray, are expensive.

Fourth-line agents in the management of NeP include methadone,
tapentadol and anticonvulsants, with lesser evidence of efficacy such
as lacosamide, lamotrigine and topiramate. Topical lidocaine has been
relegated to fourth-line status because of conflicting evidence of effi-
cacy except in the management of postherpetic neuralgia, for which it
remains a second-line option.

It is more challenging to provide a stepwise systematic approach to
the management of central NeP because of the relative paucity of high-
quality studies and conflicting evidence of efficacy. For instance, lamo-
trigine was found to be useful in the management of central poststroke
pain, but not for spinal cord injury pain (53). Similarly, pregabalin has
been found to be efficacious in the management of spinal cord injury pain
(29,30), but not in central poststroke pain (33). However, it is reasonable
to consider the gabapentinoids and cannabinoids as first-line agents for
the management of spinal cord injury pain (78), and TCAs (79) and
lamotrigine (53) in the management of central poststroke pain.

INVASIVE TECHNIQUES IN THE
MANAGEMENT OF NeP

Although interventional techniques for NeP management are beyond
the scope of the present consensus statement, they are usually con-
sidered when standard pharmacological treatments fail and psycho-
logical screening shows emotional stability. Intravenous lidocaine
infusions are generally safe, but evidence of efficacy is limited to one to
two weeks postinfusion (80). Two recent comprehensive reviews of
interventional management of NeP concluded that weak recommen-
dations could be made for epidural steroid injections for radiculopathy,
and spinal cord stimulation for failed back surgery syndrome and com-
plex regional pain syndrome type 1 (81,82).

SUMMARY

The present updated consensus statement provides a stepwise pharma-
cological approach to the management of NeP. Gabapentinoids, TCAs
and SNRIs represent first-line treatments for NeP either individually
or in combination. When these agents fail, conventional opioid anal-
gesics and tramadol provide important avenues of treatment, bearing
in mind their associated risks and adverse effect profiles. Cannabinoids
are now considered to be third-line agents based on recent evidence of
efficacy, but also require judicious prescribing practices. Novel treat-
ment approaches are required to improve our management of NeP and
further studies are necessary to examine head-to-head comparisons
among analgesics, combinations of analgesics, long-term outcomes
and treatments of pediatric, geriatric and central NeP.
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APPENDIX A: SYSTEMATIC LITERATURE

SEARCH RESULTS
Results from Medline and Cochrane databases for pharmacological
management of neuropathic pain using TITLE terms ‘systematic
reviews’, ‘meta-analyses’ and ‘guideline OR statement OR recommen-
dation OR consensus’ (English language literature since 2007) were
tabulated. Articles related to nonpharmacological interventions, can-
cer pain due to tumour infiltration of nerve, and prevention and epi-
demiology of neuropathic pain were excluded. A total of 87 systematic
reviews and meta-analyses, and 21 consensus statements/guidelines
were reviewed. A full list of the included references is available from
the authors on request.
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Abstract

Background: Peripheral neuropathic pain (PNP) associated with
allodynia poses a significant clinical challenge. The efficacy of A’-
tetrahydrocannabinol/cannabidiol (THC/CBD) oromucosal spray, a novel
cannabinoid formulation, was investigated in this 15-week randomized,
double-blind, placebo-controlled parallel group study.

Methods: In total, 303 patients with PNP associated with allodynia were
screened; 128 were randomized to THC/CBD spray and 118 to placebo, in
addition to their current analgesic therapy. The co-primary efficacy
endpoints were the 30% responder rate in PNP 0—10 numerical rating scale
(NRS) score and the mean change from baseline to the end of treatment in
this score. Various key secondary measures of pain and functioning were
also investigated.

Results: At the 30% responder level, there were statistically significant
treatment differences in favour of THC/CBD spray in the full analysis
(intention-to-treat) dataset [p=0.034; 95% confidence interval (CI):
1.05-3.70]. There was also a reduction in mean PNP 0-10 NRS scores in
both treatment groups that was numerically higher in the THC/CBD spray
group, but which failed to reach statistical significance. Secondary
measures of sleep quality 0-10 NRS score (p = 0.0072) and Subject Global
Impression of Change (SGIC) (p =0.023) also demonstrated statistically
significant treatment differences in favour of THC/CBD spray treatment.
Conclusions: These findings demonstrate that, in a meaningful
proportion of otherwise treatment-resistant patients, clinically important
improvements in pain, sleep quality and SGIC of the severity of their
condition are obtained with THC/CBD spray. THC/CBD spray was well
tolerated and no new safety concerns were identified.
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Efficacy of THC/CBD spray in peripheral neuropathic pain

What’s already known about this topic?

e Neuropathic pain is a debilitating form of chronic
pain and can be difficult to treat, with only
approximately half of sufferers achieving partial
relief, often requiring the use of novel analgesics
due to the ineffectiveness of conventional
pharmacotherapies.

e Cannabinoids, including A’-tetrahydrocanna-
binol/cannabidiol (THC/CBD) spray, have dem-
onstrated efficacy in addressing this unmet need.
A previous randomized controlled trial in neuro-
pathic pain patients demonstrated positive effects
in pain and allodynia at 5 weeks.

What does this study add?

e The study demonstrates that THC/CBD spray can
provide clinically relevant improvements in pain,
sleep quality and patient global impression of the
change in their condition in a meaningful pro-
portion of usually treatment-resistant patients.

e This supports the hypothesis that THC/CBD
could be a useful candidate for peripheral neu-
ropathic pain treatment, demonstrating efficacy
in a few key outcomes over a much longer period
of time (15 weeks compared to 5 weeks).

1. Introduction

Neuropathic pain is a chronic, debilitating and wide-
spread condition with an estimated prevalence of over
1% (Backonja and Serra, 2004). Two recent
population-based studies in Europe estimated the
prevalence of chronic neuropathic pain, or pain with
neuropathic characteristics, to be 8% and 7%, respec-
tively (Torrance et al., 2006; Bouhassira et al., 2008).
Neuropathic pain can be triggered by a variety of dis-
eases and conditions, but the mechanisms that estab-
lish and maintain it are specific to the characteristics of
the damage and/or dysfunction of the nervous system.
Allodynic pain, characterized as pain evoked by a nor-
mally non-nociceptive stimulus (such as tempera-
ture), is a subgroup of peripheral neuropathic pain
(PNP) and can be very difficult to treat.

A mechanistic approach to neuropathic pain is cur-
rently believed to represent the optimal means of
symptom management (Jensen etal., 2001; Woolf
and Max, 2001). However, there is little clinical proof
that this approach is the most effective strategy. Exist-
ing therapies for PNP include tricyclic and related anti-
depressants, anti-epileptic agents and opioids (Attal
et al., 2006). However, these therapies may have only
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a limited effect on PNP, and the side-effect problems
associated with each are well known.

The endocannabinoid system modulator, A’-
tetrahydrocannabinol (THC)/cannabidiol (CBD) oro-
mucosal spray, is formulated from plant-based extracts
prepared from genetically distinct chemotypes of Can-
nabis sativa L. and contains an approximately 1:1 ratio
of THC : CBD, plus smaller amounts of other com-
pounds, including minor cannabinoids and terpenes
(Russo, 2011). It was recently licensed for use in
various European countries for the relief of spasticity
in multiple sclerosis (MS) (MHRA Public Assessment
Report, 2010), as well as outside the European Union
(in Canada, Israel, New Zealand). THC/CBD spray is
also licensed for use in Canada for the treatment of
central neuropathic pain (CNP) in MS patients.

Cannabinoids are thought to act primarily via spe-
cific receptors, designated cannabinoid receptor-1
(CB;) and cannabinoid receptor-2 (CB,). CB; receptors
are predominantly distributed throughout the nervous
systems, while CB, receptors are primarily located in
the periphery, especially the immune system (Howlett
et al., 2002).

Cannabinoids are postulated to offer a new thera-
peutic approach to neuropathic pain treatment. Previ-
ous studies using synthetic THC and a synthetic
metabolite of THC demonstrated effects in patients on
CNP (Svendsen et al., 2004) and PNP associated with
allodynia (Karst et al., 2003), respectively. Further-
more, in a previous randomized controlled trial (RCT)
(Rog etal.,, 2005) and in an open-label extension
study (Rog et al., 2007), GW has shown that THC/
CBD spray has pain relieving effects in neuropathic
pain associated with MS and in difficult to treat pain
following brachial plexus avulsion (Berman et al.,
2004). In addition, a previous 5-week GW study of
THC/CBD spray in the treatment of PNP concluded
that THC/CBD spray is an effective treatment, which
provided a rapid clinically relevant improvement
(Nurmikko et al., 2007).

The objectives of this study were to investigate the
therapeutic benefits of 15-week THC/CBD spray treat-
ment on PNP associated with allodynia, as well as
associated sleep disturbance and patient quality of life.

2. Methods

2.1 Study design

This was a 15-week (1-week baseline and 14-week treat-
ment period), multi-centre, double-blind, randomized,
placebo-controlled, parallel group study to evaluate the effi-
cacy of THC/CBD spray in patients with PNP associated with
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allodynia. The study took place at 21 centres in the United
Kingdom (UK), seven centres in Czech Republic, six centres
in Romania, four centres in Belgium and one centre in
Canada. The study was approved by the relevant Institution
Review Board or Ethical Committee in each country and was
conducted in accordance with the principles of the Declara-
tion of Helsinki and the International Conference on Har-
monization Good Clinical Practice guidelines. All patients
provided written informed consent to take part in the study.

All visits took place at study centres. Following eligibility
screening, patients completed a 7-day baseline period.
Patients were then assessed, randomized and received dose
introduction. Visits occurred at the end of weeks 2, 6, 10 and
at the end of the study (treatment week 14) or earlier if they
withdrew. A follow-up visit occurred 28 days after study
completion or withdrawal. Patients were then given the
opportunity to enrol in an open-label extension study.
Results from the open-label extension study will not be
presented in this report.

At each visit, the following information was recorded:
adverse events (AEs), vital signs, intoxication 0-10 numeri-
cal rating scale (NRS), sleep quality 0-10 NRS, PNP 0-10
NRS, neuropathic pain scale (NPS), use of rescue analgesia,
any changes in current medical conditions, dose of regular
maintenance analgesic, changes in concomitant medication,
current dose of study medication and medication compli-
ance. Clinical laboratory sampling (haematology, biochemis-
try and urinalysis) was carried out at screening and at the
end of treatment.

2.2 Inclusion and exclusion criteria

2.2.1 Inclusion criteria

Eligible patients were aged 18 or older, had mechanical allo-
dynia within the territory of the affected nerve(s) (confirmed
by either a positive response to stroking the allodynic area
with a SENSELAB™ Brush 05 (Somedic AB, Horby, Sweden)
or to force applied by a 5.07 g¢ Semmes-Weinstein monofila-
ment), at least a 6-month history of PNP, and were receiving
the appropriate treatment for their PNP. Eligible patients had
at least one of the following underlying conditions, which
caused their PNP: post-herpetic neuralgia, peripheral neu-
ropathy, focal nerve lesion, radiculopathy or Complex
Regional Pain Syndrome (CRPS) type 2. Patients also had a
sum score of at least 24 on a pain 0-10 NRS for more than 6
days (baseline days 2—7) during the baseline period (average
0-10 NRS score of 4/10), and pain that was not wholly
relieved by their current therapy. In addition, their analgesic
regimen was stable for at least 2 weeks preceding study entry
and they were willing for the responsible authorities (i.e.,
primary care consultant or physician) to be notified of their
participation in the study.

2.2.2 Exclusion criteria

Patients with severe pain from other concomitant conditions
were excluded, as were those with a history of significant
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psychiatric, renal, hepatic, cardiovascular or convulsive dis-
orders, or with a known hypersensitivity to the study medi-
cation. Those with CRPS type 1, cancer-related PNP or pain
resulting from diabetes mellitus were excluded. Patients
receiving a prohibited medication [including cannabis or
cannabinoid-based medications (in the last year), any anal-
gesics taken on a ‘PRN’ (when required) basis, the introduc-
tion of any new analgesic medication, or any alteration to
the dosage of the patient’s concomitant analgesic medication
(other than the rescue analgesia provided), or all
paracetamol-containing medications (stopped on the day the
patient entered the baseline period)], who were unwilling to
abstain for the study duration were also excluded, as were
those with a known history of alcohol or substance abuse.
Women of child-bearing potential or their partners were
excluded unless willing to ensure effective contraception was
used throughout the study, as were those who had received
an investigational medicinal product within 12 weeks of
screening. Pregnant or lactating women and those planning
a pregnancy were excluded. Patients with any physical
abnormality at screening (i.e., any abnormalities that, in the
opinion of the investigator, would prevent the patient from
safely participating in the study), or those intending to travel
or donate blood during the study were also ineligible to take
part.

2.3 Study medication and procedures

A pump action oromucosal spray was used to deliver study
medication. Each 100 uL spray of THC/CBD delivered 2.7 mg
of THC and 2.5 mg of CBD to the oral mucosa, and each
spray of placebo delivered the excipients plus colorants. Both
THC/CBD spray and placebo contained peppermint oil to
blind the smell and taste. Patients self-administered the
medication to their optimal dose, but were restricted to a
maximum of eight sprays in a 3-h period up to a maximum
of 24 sprays per 24-h period. Initially, patients began at a
maximum of one spray per 4-h period. Thereafter patients
were advised to self-titrate their medication to symptom
relief or maximum dose, but increases were limited to a
maximum of 50% of the previous day’s dose.

2.3.1 Concomitant medications

As would be expected in this group of patients, many were
receiving concomitant medications for analgesia and were
allowed to continue their concomitant analgesic medication,
with the exception of paracetamol (acetaminophen), pro-
vided that a stable dose was maintained throughout the
study. Patients were not permitted to take analgesics on a
‘PRN’ (when required) basis, and the introduction of any
new analgesic medication or any alteration to the dosage of
the patients’ concomitant analgesic medication (other than
the rescue analgesia provided) was prohibited during the
study. The rescue analgesia provided contained paracetamol
Ph Eur 500 mg. The maximum single dose was two 500 mg
tablets, and the maximum total daily dose was 4 g (i.e., 8
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tablets per day). A single dose was not to be taken more
frequently than every 4 h, with no more than four doses in
any 24-h period.

2.4 Study endpoints

2.4.1 Primary efficacy endpoints

In this study, a 0-10 NRS was used as the primary measure
of pain severity. The efficacy endpoints for analysis were the
proportion of patients showing a 30% or more improvement
from baseline to the end of treatment in PNP 0-10 NRS
score, and the mean change in PNP 0-10 NRS score from
baseline to the end of treatment. End of treatment PNP 0-10
NRS scores were the average of all scores during the last 7
days of the evaluable treatment period.

The PNP 0-10 NRS was recorded daily by patients in their
diary books. Each patient was instructed to complete their
PNP 0-10 NRS score by reviewing their day’s pain at the end
of every day. Patients were asked, ‘On a scale of “0 to 107,
please indicate the average level of your nerve pain over the
last 24 h’, with the anchors: 0 = ‘no pain’, 10 = ‘worst pos-
sible pain’. The assessment reviewed the entire day’s pain,
and therefore, the perception of pain was less likely to be
influenced directly by sleep, compared with an assessment
made on waking. Patients were instructed to relate ‘no pain’
to the time prior to their onset of their PNP associated with
allodynia.

2.4.2 Secondary efficacy endpoints

Secondary endpoints included the mean changes from base-
line to the end of treatment in the following scores: NPS,
sleep quality 0-10 NRS, Subject Global Impression of Change
(SGIC), Brief Pain Inventory (short form) (BPI-SF), dynamic
and punctate allodynia tests, quality of life (EQ-5D) health
questionnaire, as well as the proportion of patients showing
a 50% or more improvement in PNP 0-10 NRS score, and
the use of rescue analgesia.

2.4.2.1 NPS

The NPS (neuropathic pain scale PDF) was collected weekly
in the patient diaries during the whole length of the study.
The variable for analysis was the change in mean NPS score
from baseline (mean of two assessments during the baseline
period) to the end of the study (mean of last two assessments
during the evaluable period).

The NPS consists of 10 individual items. Nine of these
provide a total of ten 0-10 NRS responses and there is a
multi-part free text question. The NPS score to be used for
the analysis was the sum of the ten 0-10 NRS responses. If
up to three individual items were missing, then an NPS score
was imputed by multiplying the mean of the completed
items by 10. If more than three individual items were
missing, then the whole score was missing.
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2.4.2.2 Sleep quality 0-10 NRS

Sleep quality was assessed at all study visits on a 0-10 NRS,
with the main variable for analysis being the change from
baseline to the end of treatment in sleep quality 0-10 NRS
score. The sleep quality 0-10 NRS was completed at the same
time each day, i.e., bedtime in the evening. The patient was
asked ‘on a scale of “0 to 10”, please indicate how your pain
disrupted your sleep last night’, with the anchors: 0 = ‘did
not disrupt sleep” and 10 = ‘completely disrupted (unable to
sleep at all)".

2.4.2.3 SGIC

At baseline, patients wrote a brief description of their pain
caused by peripheral neuropathy, which was used at the end
of treatment to aid their memory regarding their symptoms
at the start of the study. The SGIC was completed at the end
of treatment. A 7-point Likert-type scale was used to evalu-
ate the patients’” perception of their condition, and patients
were asked, ‘Please assess the status of your pain due to
peripheral neuropathy since entry into the study using the
scale below’, with the anchors: ‘very much improved’,
‘much improved’, ‘slightly improved’, ‘no change’, ‘slightly
worse’, ‘much worse” or ‘very much worse’.

2.4.2.4 BPI-SF

The BPI-SF (Cleeland and Ryan, 1994) was performed twice,
once at baseline and once at the end of treatment, with the
change in score between these time points being the variable
for analysis. The BPI-SF consists of nine questions, each of
which consists of a single response apart from question 9,
which is sub-divided into seven parts (9A-9G). Questions
3-6 ask patients to rate pain on a 0-10 scale over the prior
week (where 0 = ‘no pain” and 10 = ‘pain as bad as you can
imagine’). Severity is measured as worst pain, least pain,
average pain and pain right now. The severity composite
score was calculated as the arithmetic mean of the four
severity items (range 0-10). The minimum value is zero and
maximum is 10.

The BPI-SF also records the degree to which pain interferes
with activities on a 0-10 scale (where 0 = ‘does not interfere at
all” and 10 = ‘pain completely interferes with activity’). As
such, a higher score represents a poorer outcome.

Two composite scores were calculated from the BPI-SF:
(1) The pain severity composite score: the arithmetic mean
of the four pain scores (questions 3-6) and represents the
pain intensity.

(2) The pain interference composite score: the arithmetic
mean of the seven interference items (questions 9A-9G) and
represents the effect of pain.

2.4.2.5 Dynamic allodynia test

The dynamic allodynia test was performed twice, once at
baseline and once at the end of treatment, with the change in
score between these time points being the variable for analy-
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sis. At each time point, dynamic allodynia was assessed by
stroking the skin over the affected area five times with a
SENSELAB Brush 05, designed specifically for sensory testing
at 5-s intervals, and recording the pain severity on a 0-10
NRS, where 0 = ‘no pain’ and 10 = ‘most pain imaginable’. All
strokes were of the same length, minimum 2 cm. The mean of
the five scores for the identified allodynic area only was
calculated to define the dynamic allodynia pain score.

2.4.2.6 Punctate allodynia test

The punctate allodynia test was performed twice, once at
baseline and once at the end of treatment, with the change
in score between these time points being the variable for
analysis. Punctate allodynia was measured using an in-house
built pressure algometer comprising a strain gauge connected
to a metal filament with a diameter of 1 mm and blunt tip at
baseline and end of study. The filament was manually
directed against the skin at an angle of 90° and a steadily
increasing pressure was applied until the patient verbally
indicated that they perceived pain (punctate pressure pain
threshold). Patients were asked to verbally rate the intensity
of the pain elicited, choosing a number between 0 = ‘no pain’
and 10 = ‘most intense pain imaginable’. The average of the
ascending pain threshold forces, as available, for the identi-
fied allodynic area only was calculated to define the punctate
allodynia pain threshold force.

2.4.2.7 EQ-5D questionnaire

The EQ-5D questionnaire (The Euroqol Group, 1990) was
completed twice during the study, once at baseline and once
at the end of treatment.

The EQ-5D questionnaire provided two outcomes:

(1) A weighted health state index visual analogue scale
(VAS).
(2) A self-rated health status VAS.

The self-rated health status VAS anchors were: 0 = ‘worst
health state imaginable” to 100 = ‘best health state imagin-
able’. The weighted health state index used the same VAS as
above but was calculated for each assessment without impu-
tation to account for missing values, i.e., if one or more
individual items were missing, then the whole index was
missing.

The change from baseline to the end of treatment was
calculated for both VASs.

2.4.2.8 Use of rescue analgesia

Use of breakthrough medication was recorded daily during
the study as the number of paracetamol tablets taken. The
change in mean daily quantities of tablets used was calcu-
lated from baseline to the last 7 days of treatment.

2.4.3 Safety endpoints

The safety endpoints were the incidence of AEs and serious
adverse events (SAEs), clinical laboratory sampling pre- and
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post-treatment, vital signs, oral examination and intoxica-
tion 0-10 NRS.

2.4.4 Sample size

Based upon previous GW studies, it was believed that this
study would result in a ditference in the primary endpoint
between THC/CBD spray and placebo patients of at least 0.9
points on the PNP 0-10 NRS. Also based on previous GW
studies and the literature, it was estimated that the standard
deviation of the changes from baseline in the primary end-
point would be approximately 2.1 points (Rowbotham et al.,
1998; Rice et al., 2001; Serpell and Neuropathic Pain Study
Group, 2002; Boureau et al., 2003). Taking this into account,
for a significance level of 5% and 80% power, we would need
a total of 174 evaluable patients (87 in each group) to detect
a difference of 0.9 points in the PNP 0-10 NRS. Allowing for
20% of randomized patients to be unevaluable, then 218
patients (109 in each group) would need to be randomized.

2.5 Method of assigning patients to treatment
groups and blinding

Patients were randomized to receive either THC/CBD spray
or placebo. Randomization was carried out using a predeter-
mined computer-generated randomization code, produced
by the GW Biometrics Department, in which treatment allo-
cation was made using permuted blocks of four. Study medi-
cation was pre-packed by the GW Clinical Trial Supplies
Department and dispatched to the investigator centres
labelled with patient numbers. The randomization scheme
involved patient numbers being assigned sequentially by the
investigator staff.

Study medication was provided in 5.5-mL type I amber
glass vials labelled with the GW name, study code, patient
number, visit number and the expiry date. The investigator
staff, pharmacy and GW Clinical Department held sealed
code break envelopes for each patient. Since THC/CBD spray
is a plant-based extract in alcoholic solution with a distinc-
tive smell, taste and colour, both THC/CBD spray and
placebo contained peppermint oil to blind the smell and
taste. The placebo also contained quinoline and sunset
yellow, to match the colour of the plant extract. As such,
participants, investigators are caregivers were all blinded to
the treatment allocation.

2.6 Statistical methods

All randomized patients who received at least one dose of
test treatment and had on-treatment efficacy data were
included in the intention-to-treat (ITT) analysis set. The per
protocol (PP) analysis set included those with evaluable data
for the primary parameter with no protocol deviations,
which were considered to affect the comparison between
treatments for this endpoint. All summaries and statistical
analyses were performed using SAS Version 9.1 (SAS Insti-
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tute Inc., Cary, NC, USA). Statistical comparisons of efficacy
data between treatments used two-sided statistical tests at
the 5% significance level. PNP 0-10 NRS scores were evalu-
ated by analysis of covariance (ANCOVA), with baseline
values as covariate and treatment group and centre group as
main effect. These tests were performed at the 10% signifi-
cance level as a possible indicator of an interactive effect. An
additional analysis was performed on the PNP 0-10 NRS
dataset to assess the time course of the treatment effect using
repeated measures. A multivariate linear model was used
with a separate unstructured covariance matrix in each
treatment arm. The mean (fixed effects structure) incorpo-
rated full treatment-by-(categorical) time interaction. Base-
line was included as a covariate, together with baseline-by-
time interaction. Grouped centre was included as a
categorical covariate. The fitted model was also used to
produce a final time point comparison.

Changes from baseline to the end of treatment were
compared between treatment groups using ANCOVA for
the following secondary endpoints: NPS, dynamic allodynia
pain score, punctate allodynia pain score, BPI-SE sleep
quality 0-10 NRS and EQ-5D. Models included treatment
and centre group as factors and baseline mean usage as a
covariate.

The change from baseline in mean daily quantity of rescue
analgesia usage was analysed in a fashion similar to the PNP
0-10 NRS.

In the SGIC outcome, the two treatment groups were
compared using ordinal logistic regression and the propor-
tional odds model, incorporating centre group.

2.7 Amendments during trial

The following inclusion criterion was removed: ‘Subject has at
least moderate PNP, which is defined as the total of the two
NPS scores before randomization being at least 80’. After
ethics approval had been granted for the study, the Commit-
tee for Medicinal Products for Human Use (CHMP) Guideline
on Clinical Investigation of Medicinal Products Intended for
the Treatment of Neuropathic Pain were finalized and issued
(CPMP guideline, 2004). The CHMP guidance notes clearly
recommended that the 0-10 NRS should be used as the
primary efficacy endpoint. Therefore, to have an entry crite-
rion of the two NPS scores before randomization being at least
80 in addition to the minimum 0-10 NRS pain scores was
considered futile. The NPS was still collected as a secondary
outcome measure and analysed and reported accordingly.

3. Results

The study took place between 27 September 2005 and
18 October 2006. In total, 303 patients were recruited
and 246 were randomized and analysed at 39 study
centres. Of these, 128 received THC/CBD spray, 118
received placebo and 57 were withdrawn before ran-
domization. A total of 173 patients completed the
study, 21 ceased treatment but remained in the study,
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and 52 withdrew. Six patients (one taking placebo and
five taking THC/CBD spray) were not included in the
analysis as they had no on-treatment efficacy data. A
summary of the flow of the trial can be found in Fig. 1.
The mean duration of the underlying neuropathic con-
dition in these patients was similar between treatment
groups at approximately 6 years with the minima and
maxima also being similar at 0.6-38.1 years for THC/
CBD spray and 0.4-39.3 years for placebo groups,
respectively. The duration of their treatment-resistant
neuropathic pain was also similar and no notable dif-
ferences in the proportions of patients with each type of
underlying condition were seen between treatment
groups, the most common of which was focal nerve
lesions for both groups. These and other study popula-
tion demographics are displayed in Table 1. Overall, the
mean daily dose of THC/CBD spray was 8.9 sprays and
for placebo was 14.2 sprays, and the median duration of
treatment was 78.2 days for THC/CBD spray and 86.4
days for placebo.

3.1 Concomitant medication

The majority of patients (90% overall) continued to
take analgesics during the study. The most commonly
reported classes of analgesic were non-selective mono-
amine reuptake inhibitors (tricyclic antidepressants)
taken by 26% of patients, anti-epileptics (pregabalin)
taken by 20% of patients and other anti-epileptics
(gabapentin) taken by 23% of patients. In addition,
19% and 18% of patients, respectively, took natural
opium alkaloids (such as dihydrocodeine) and other
opioids (mostly tramadol). The most commonly
reported classes of non-analgesic concomitant medi-
cation were proton pump inhibitors (18%), HMG
Co-A reductase inhibitors (statins, 15%), angiotensin-
converting enzyme inhibitors (14%) and beta block-
ing agents (13%).

3.2 Primary endpoint: 30% responder analysis
and change from baseline to the end of
treatment in PNP 0-10 NRS

A total of 34 patients (28%) receiving THC/CBD spray
were classified as responders at the 30% level com-
pared with 19 patients (16%) on placebo. Responder
analysis at this level showed a statistically significant
treatment difference in the evaluable period for the
ITT population with an odds ratio of 1.97 (p = 0.034;
95% CI: 1.05-3.70), in favour of THC/CBD spray
treatment (Table 2). This finding was supported by the
PP analysis set, in which 27 (36%) of patients in the
THC/CBD spray treatment group achieved at least a
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Screened
(n=303)

Excluded (n = 57)
Did not meet entry
criteria: 43

Withdrawal (n = 49)
Adverse event: 24
Withdrew consent: 7
Lost to follow-up: 7
Lack of efficacy: 11

7-day baseline period

Withdrew consent: 11

Figure 1 Breakdown of patients enrolled in
the study.

30% improvement in 0—10 NRS pain scores compared
with 18 (20%) in the placebo treatment group, with
an odds ratio of 2.27 (p=0.021; 95% CI: 1.12-4.57)
(Table 2). For 30% responders, the proportion of

Other: 3
.
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(n = 246)
v v
THSCP‘/_E;;D Placebo
=11
(n=128) (n=118)
Withdrawal (n = 24)
Adverse event: 7
Withdrew consent: 3
> 98 days of treatment < Lost to follow-up: 1
Lack of efficacy: 12
Other: 1
v y

A A
Completed Completed
(n=179) (n=94)

<

Intention-to-treat analysis
set (n = 240)
Per protocol analysis set
(n=163)
Safety set (n = 246)

~

responders was observed to increase much more
quickly in relation to the dose of THC/CBD spray com-

pared with placebo, as illustrated in Fig. 2. At a point

of around 14-15 sprays per day, the response rate in

Table 1 Demographics and baseline characteristics for all patients who took part in the study.

THC/CBD spray Placebo Total
(n=128) (n=118) (n = 246)
No. of patients (%)
Gender
Male 43 (34) 53 (45) 96 (39)
Female 85 (66) 65 (55) 150 (61)
Ethnic origin
White/Caucasian 127 (99) 116 (98) 243 (99)
Black/African American 0 2(2) 2 (1)
Other 1(1) 0 1(<0.5)
Previous cannabis use in the last year 13 (10) 12 (10) 25 (10)
Type of underlying condition causing neuropathic pain
Post-herpetic neuralgia 34 (27) 30 (25) 64 (26)
Peripheral neuropathy 35 (27) 25 (21) 60 (24)
Focal nerve lesion 44 (34) 52 (44) 96 (39)
Complex regional pain syndrome-Ii 17 (13) 14 (12) 31(13)
Mean (SD)
Age (years) 57.6 (14.4) 57.0 (14.1) 57.3(14.2)
Body mass index (kg/m?) 28.4 (6.5) 273 (4. 9) 27.9 (5.8)
Duration of neuropathic condition (years) 6.3 (6.7) 6.3 (6.4) 6.3 (6.6)
Duration of peripheral neuropathic condition (years) 5.7 (6.3) 5.2 (5.4) 5.5(5.9)

CBD, cannabidiol; THC, A’tetrahydrocannabinol.
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Table 2 Summary of the analysis of all primary and secondary efficacy endpoints (ITT and PP analysis sets). Treatment differences between THC/CBD
spray and placebo are presented using change from baseline to the end of treatment data for each endpoint, unless otherwise stated.

Endpoint ITT analysis set PP analysis set

Primary endpoints

Odds ratio 95% Cl p-value Odds ratio 95% Cl p-value
30% responder analysis (PNP 0—-10 NRS) 1.970 1.049 to 3.702 0.034 2.266 1.124 to 4.568 0.021

Treatment Treatment

difference (SE) 95% ClI p-value difference (SE) 95% ClI p-value
PNP 0-10 NRS —0.34 (0.230) -0.79to 0.11 0.139 —0.48 (0.303) -1.08t00.12 0.116
Secondary endpoints

Treatment Treatment

difference (SE) 95% ClI p-value difference (SE) 95% ClI p-value
NPS -2.86 (2.211) —7.22t0 1.50 0.198 —5.26 (2.873) —10.94 to0 0.41 0.069
Sleep quality 0-10 NRS —0.83 (0.306) -1.43t0-0.23 0.007 —0.91 (0.369) -1.63t0-0.18 0.015
BPI-SF (pain severity composite score) —0.25 (0.236) -0.72t0 0.21 0.288 —0.27 (0.291) -0.85t00.30 0.349
BPI-SF (average pain) -0.34 (0.237) -0.81t00.12 0.148 —0.47 (0.299) -1.06t00.13 0.122
BPI-SF (worst pain) —0.30 (0.265) —-0.82t00.22 0.255 -0.39 (0.322) -1.02t0 0.25 0.234
BPI-SF (pain interference composite score) -0.32 (0.241) -0.80t0 0.15 0.183 —0.39 (0.304) -0.99t0 0.21 0.204
Dynamic allodynia test 0.08 (0.305) -0.52t0 0.68 0.795 —0.27 (0.359) —-0.98t0 0.44 0.460
Punctate allodynia test -0.14 (0.118) -0.37t0 0.09 0.233 —0.06 (0.150) -0.35t00.24 0.701
EQ-5D (weighted health status index VAS) —0.01 (0.024) -0.06 to 0.04 0.617 - - -
EQ-5D (self-rated health status VAS) —0.75 (2.459) —5.60 to 4.09 0.760 - - -
Use of rescue analgesia -0.38 (0.237) -0.85t0 0.09 0.112 0.40 (0.316) -1.02t00.23 0.211

0Odds ratio 95% Cl p-value 0Odds ratio 95% ClI p-value
50% responder analysis (PNP 0-10 NRS) 1.699 0.645 to 4.476 0.280 2.045 0.750 to 5.576 0.157
SGIC (end of treatment only) 1.762 1.080 to 2.876 0.023 2.988 1.661t05.378 0.0003

BPI-SF, Brief Pain Inventory (short form); CBD, cannabidiol; Cl, confidence interval; ITT, intention-to-treat; NRS, numerical rating scale; PNP, peripheral
neuropathic pain; PP, per protocol; SGIC, Subject Global Impression of Change; THC, A’-tetrahydrocannabinol; VAS, visual analogue scale.

patients receiving THC/CBD spray slowed, while for ITT and PP datasets, the adjusted mean reduction in
those taking placebo, the proportion of responders was PNP 0-10 NRS score gave respective estimated treat-
still increasing maximally. ment differences of —0.34 points (p=0.14; 95% CIL:

In the co-primary endpoint of change from baseline —0.79 t0 0.11 points) and —0.48 points (p =0.12; 95%
to the end of treatment in PNP 0-10 NRS score, for the CL: —1.08 to 0.12 points), in favour of a benefit with

30 1
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o
L
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(cumulative %)
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Figure 2 Cumulative percentage of respond-

Mean sprays per day ers at the 30% level by mean sprays.
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Table 3 Sleep quality ratings by study visit, ITT and PP datasets.
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Adjusted mean change from baseline

THC/CBD spray Placebo Treatment difference Lower and upper limits
(n=122) (h=117) (THCICBD spray vs. placebo) 95% ClI
Time point ITT
Visit 3 (day 15) -1.44 -0.73 -0.70 -1.22,-0.19
Visit 4 (day 43) —1.45 -0.74 -0.71 -1.31,-0.11
Visit 5 (day 71) -1.39 —-0.66 -0.74 —1.34,-0.13
Visit 6 (day 99) -1.47 -0.69 -0.78 -1.36, -0.21
Final visit (day 127) -1.57 -0.74 -0.83 —1.43,-0.23
PP
(n=73) (n =89)
Visit 3 (day 15) ~1.46 -0.81 -0.65 ~1.30, -0.01
Visit 4 (day 43) -1.62 -0.83 -0.78 -1.58, 0.01
Visit 5 (day 71) -1.52 -0.71 -0.81 —1.58, -0.03
Visit 6 (day 99) -1.49 -0.58 -0.91 -1.63,-0.18
Final visit (day 127) -1.49 —-0.58 -0.91 -1.63,-0.18

CBD, cannabidiol; Cl, confidence interval; ITT, intention-to-treat; PP, per protocol; THC, A’-tetrahydrocannabinol.

THC/CBD spray treatment. However, these failed to
reach statistical significance.

3.3 Secondary efficacy analysis

At the 50% responder level in the PNP 0-10 NRS score
analysis, the treatment difference was also in favour of
the THC/CBD spray treatment group in both the ITT
and the PP populations, but did not reach statistical
significance in either population (Table 2).

For the ITT complete period, the adjusted mean
sleep quality 0-10 NRS score decreased (improved) by
1.57 points from a mean baseline score of 5.4 points in
the THC/CBD spray group, compared with an adjusted
decrease of 0.74 points from a baseline of 5.8 points in
the placebo group. The estimated treatment difference
was —0.83 points, in favour of THC/CBD spray, a
highly statistically significant result compared with
placebo (p =0.0072; 95% CI: —1.43 to —0.23 points)
(Table 3). In the PP population, the treatment differ-
ence was slightly greater, in favour of THC/CBD spray,
and was also statistically significant compared with
placebo (-0.91 points, p=0.015; 95% CI: —-1.63 to
—0.18 points) (Table 3).

In the secondary efficacy analysis of SGIC, there was
a statistically significant treatment difference in favour
of THC/CBD spray in the ITT dataset, compared with
placebo (odds ratio: 1.76; p=0.023; 95% CIL: 1.08—
2.88) that was mirrored in the PP population, with the
odds ratio in favour of THC/CBD spray increasing to
2.99 compared with placebo (p=0.0003; 95% CIL
1.66, 5.38). The proportion of patients selecting each
category is presented in Fig. 3.

© 2014 European Pain Federation - EFIC®

Decreases (improvements) in favour of the THC/
CBD spray group were also observed in the following
parameters: NPS total score, mean number of tablets of
rescue medication administered, BPI-SF scores (pain
severity composite score, average pain, worst pain and
pain interference composite score) and EQ-5D ques-
tionnaire scores (both weighted health status index
VAS and self-rated health status VAS). These results
applied to both ITT and PP population analysis sets, but
none reached statistical significance (Table 2). The
dynamic allodynia test score increased (improved) in
the ITT analysis set but was not in favour of active
treatment in the PP analysis set (Table 2).

Interestingly, there was an apparent treatment by
centre interaction in the changes from baseline to the
end of treatment in sleep quality 0-10 NRS (p = 0.016)
and BPI-SF scores (p =0.079) (in the domain of ‘pain
interference composite’), with an apparent treatment
effect in the UK but not elsewhere (data not shown).

3.4 Safety and tolerability

All AEs experienced by patients with an incidence of
3% or greater during this study are displayed in
Table 4. The most common system organ classes
(SOCs) affected for treatment-related AEs were
‘nervous system disorders’, ‘gastrointestinal disorders’,
‘general disorders and administration site conditions’,
‘infections and infestations” and ‘psychiatric disorders’.
‘Psychiatric disorders” were experienced by 36 (28%)
patients receiving THC/CBD spray versus only 11
(9%) receiving placebo. By preferred term, dissocia-
tion [nine (7%) THC/CBD spray patients affected vs.
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no placebo patients] and disorientation [eight (6%)
THC/CBD spray patients affected vs. no placebo
patients] were the most commonly reported AEs in
this SOC (Table 4). Additionally, other SOCs were
more commonly affected in the THC/CBD spray versus
placebo arms, notably ‘nervous system disorders’,
‘gastrointestinal disorders” and ‘general disorders and
administration site conditions” (Table 4).

The majority of treatment-emergent AEs were mild
to moderate in severity across both treatment groups.
Ten patients (8%) receiving THC/CBD spray experi-
enced SAEs, none of which was considered to be
treatment-related. Six patients (5%) receiving placebo
experienced a treatment-emergent SAE, one of which
was considered related to treatment. A total of 33
patients stopped receiving study medication due to
AEs, 25 in the THC/CBD spray arm and 8 in the
placebo group. No obvious trends were shown for
biochemistry, haematology or urinalysis, and no mean
changes in blood pressure and pulse rate were
observed from baseline to final visit. Furthermore, no
patients died during the course of this study.

4. Discussion

Neuropathic pain is one of the most difficult types of
pain to treat (The Committee for Medicinal Products for
Human Use (CHMP), 2004), with fewer than half of
treated patients receiving meaningful benefit from any
pharmacological drug (Attal et al., 2006). The current
study patients represented an especially resistant treat-
ment group as they had not responded adequately to
existing therapies, had a mean pain 0-10 NRS score of
4 or above, despite the majority currently taking anal-
gesics for their neuropathic pain, and had a median
duration of neuropathic pain of more than 3 years. In
the face of such prolonged neuropathic pain, a new
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B THC/CBD spray

B Placebo

Figure 3 Subject global impression of change,
intention-to-treat complete period.

therapy faces enormous challenges to modify signifi-
cantly the changes established within the nervous
system. Despite these limiting factors, this study
confirms the results previously reported, showing THC/
CBD spray to produce a clinically relevant improve-
ment (30% or more) in mean daily pain in a
significantly greater proportion of patients than
placebo when administered in addition to existing
medication (Nurmikko etal., 2007). Furthermore,
since the evidence base is considered to be poor for
medicines currently licensed for the treatment of
evoked neuropathic phenomena, these findings
suggest that THC/CBD spray is a promising new candi-
date for treating mixed neuropathic pain characterized
by allodynia (Rowbotham et al., 1998). An additional
advantage of THC/CBD oromucosal spray is the simple
handling and fast action of the medicament.

A greater than 30% improvement in pain intensity,
considered to signify a clinically meaningful improve-
ment (Rasmussen et al., 2004), was reported by 28%
of patients receiving THC/CBD spray compared with
16% of patients taking placebo. This finding was sta-
tistically significant in favour of THC/CBD spray and,
considering the patient population in the study, is
encouraging. The co-primary analysis of the mean
change from baseline to the end of treatment in PNP
0-10 NRS score also showed a treatment difference in
favour of THC/CBD spray, but this did not reach sta-
tistical significance.

The importance of sleep in chronic pain states has
been well established (Casarett et al., 2001; Turk and
Dworkin, 2004), and improved sleep is considered a
significant treatment objective by patients (Dworkin
et al., 2005), especially as neuropathic pain tends to be
worse at night (Stacey et al., 2010). Here, we demon-
strate a statistically significant improvement in sleep
with THC/CBD spray treatment, a finding that sup-
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Table 4 Number of patients with at least one all-causality or treatment-related AE with an incidence of 3% or greater by primary system organ class and

preferred term (as medically encoded using the Medical Dictionary for Regulatory Activities [MedDRA] version 8.1).

All-causality Treatment-related
THC/CBD spray Placebo THC/CBD spray Placebo
(n=128) (n=118) (n=128) (n=118)
System organ class
Preferred term No. of patients (%) No. of patients (%)
Total subjects with at least one AE 109 (85) 83 (70) 97 (76) 56 (47)
Nervous system disorders 79 (62) 34 (29) 73 (57) 20 (17)
Dizziness 52 (41) 12 (10) 50 (39) 119
Dysgeusia 14 (11) 2 (2 14 (11) 2(2)
Headache 13 (10) 9(8) 8 (6) 7 (6)
Disturbance in attention 8 (6) 2(2) 8 (6) 1(1)
Neuropathy peripheral 6 (5) 4 (3) 3(2) 0
Tremor 6 (5) 0 4 (3) 0
Somnolence 5 (4) 2(2) 5 (4) 2(2)
Balance disorder 4 (3) 2(2) 4 (3) 2(2)
Memory impairment 4 (3) 2(2) 4 (3) 2(2)
Sedation 4 (3) 0 4 (3) 0
Gastrointestinal disorders 60 (47) 43 (36) 48 (38) 30 (25)
Nausea 23 (18) 14 (12) 22 (17) 9 (8)
Vomiting 13 (10) 7 (6) 6 (5) 3(3)
Diarrhoea 12(9) 6 (5) 8 (6) 2(2)
Dry mouth 119 4 (3) 1109 4 (3)
Abdominal pain upper 6 (5) 1(1) 4 (3) 0
Dyspepsia 6 (5) 4 (3) 1(1) 3(3)
Constipation 4 (3) 2(2) 2(2) 0
Mouth ulceration 4 (3) 6 (5) 4 (3) 6 (5)
Oral pain 4(3) 3(3) 4(3) 3(3)
General disorders and administration site conditions 45 (35) 30 (25) 38 (30) 23 (19)
Fatigue 20 (16) 8 (7) 19 (15) 5 (4)
Feeling drunk 8 (6) 3(3) 8 (6) 3(3)
Application site pain 7 (5) 2(2) 7 (5) 2(2)
Psychiatric disorders 36 (28) 11(9) 30 (23) 4 (3)
Dissociation 9 (7) 0 9(7) 0
Disorientation 8 (6) 0 8 (6) 0
Depression 6 (5) 0 3(2) 0
Anxiety 4 (3) 1(1) 3(2) 1(1)
Panic attack 4 (3) 1(1) 3(2) 0
Infections and infestations 35 (27) 26 (22) 1(1) 3(3)
Nasopharyngitis 9(7) 8 (7) 1(1) 1(1)
Gastroenteritis 4 (3) 1(1) 0 0
Lower Respiratory Tract Infection 4 (3) 3(3) 0 0
Metabolism and nutrition disorders 15(12) 6 (5) 10 (8) 5(4)
Increased appetite 6 (5) 1(1) 6 (5) 1(1)
Anorexia 4 (3) 1(1) 1(1) 1(1)
Respiratory, thoracic and mediastinal disorders 15(12) 16 (14) 7 (5) 5 (4)
Pharyngolaryngeal pain 7 (5) 5 (4) 2(2) 5 (4)
Dyspnoea 4 (3) 3(3) 1(1) 0
Musculoskeletal and connective tissue disorders 11(9) 8(7) 2(2) 1(1)
Injury, poisoning and procedural complications 9(7) 6 (5) 2(2) 0
Skin and subcutaneous tissue disorders 9(7) 9 (8) 2(2) 2(2)
Rash 5 (4) 4(3) 1(1) 0
Eye disorders 7 (5) 6 (5) 5(4) 303
Ear and labyrinth disorders 6 (5) 1(1) 5(4) 1(1)
Vertigo 5(4) 0 5(4) 0
Vascular disorders 4(3) 5 (4) 3(2) 2(2)
Investigations 3(2 3(3) 2(2) 2(2)
Neoplasms benign, malignant and unspecified (incl. cysts and polyps) 3(2) 1(1) 0 0
Renal and urinary disorders 3(2) 2(2) 0 1(1)
Cardiac disorders 2 (2) 2(2) 1(1) 0
Reproductive system and breast disorders 2(2) 1(1) 0 0
Immune system disorders 1(1) 0 0 0
Blood and lymphatic system disorders 0 2(2) 0 0

AE, adverse effect; CBD, cannabidiol; THC, A%-tetrahydrocannabinol.
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ports the consistent improvements in sleep seen in
other clinical studies of this drug (Rog etal., 2005,
2007; Attal et al.,, 2006; Nurmikko et al., 2007). This
provides further evidence for the efficacy of THC/CBD
spray. Additionally, these improved sleep quality find-
ings are also consistent with recent studies with
smoked cannabis (Ware et al., 2010) and synthetic
THC (Toth et al., 2012).

Analysis of the SGIC parameter evolution in the
current study demonstrated a statistically significant
treatment difference in favour of THC/CBD spray, with
the most pronounced difference observed in the ‘No
Change’ category, selected by a relatively high propor-
tion of patients in the placebo group. The SGIC tool is
considered the ‘gold standard” measure of patient
outcome in chronic pain trials (Dworkin et al., 2005).
Based on this, our findings suggest that overall,
patients can achieve important changes in quality of
life with THC/CBD spray treatment.

Interestingly, other cannabinoid trials in which
evoked pain was assessed reported some similar ben-
efits to the current study (Svendsen etal.,, 2004;
Abrams et al.,, 2007; Ware etal., 2010; Toth et al.,
2012). Two RCTs that evaluated the effects of smoked
cannabis on post-traumatic, post-surgical neuropathic
pain (Ware et al., 2010) or HIV-associated sensory pain
(Abrams et al., 2007) both demonstrated benefits in
levels of pain intensity with active treatment. A
further two trials that investigated different synthetic
forms of THC, dronabinol (Svendsen et al., 2004) and
nabilone (Toth et al., 2012) in the treatment of evoked
pain, again demonstrated benefits in levels of pain
intensity, as well as improvements in the quality of life
and overall patient status, which is similar to the
current study.

All other secondary endpoints that directly mea-
sured pain intensity showed improvements from base-
line to the end of treatment, with treatment
differences in favour of THC/CBD spray compared
with placebo treatment, with only one exception. The
punctate allodynia test score was found to improve
with THC/CBD spray treatment, but the treatment
difference was in favour of placebo. The analysis of
rescue analgesia use also showed a tendency for
reduced use in the THC/CBD spray treatment group
compared with placebo, which could have impacted
the pain questionnaire outcomes.

Throughout this study, existing analgesia was main-
tained based on ethical and clinical considerations. A
variety of treatments for neuropathic pain have dem-
onstrated efficacy and are in widespread use based on
existing guidelines (Attal etal.,, 2006). To deprive a
patient of these treatments during a placebo-controlled
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trial would not be ethical. Moreover, the use of combi-
nation treatments in clinical practice is becoming more
commonplace due to the understanding that multiple
pain mechanisms contribute to neuropathic pain
(Woolf, 2004; Wade et al., 2010). Adding THC/CBD
spray to a mixture of pain treatments, which work by
different mechanisms, should not impede the activity
of THC/CBD spray. However, if the other treatments are
providing partial pain relief, this could reduce the mag-
nitude of benefit derived from THC/CBD spray. The
patients recruited for this trial were often very resistant
to pharmacological therapy, so to show a 30%
improvement in pain intensity in a proportion of
patients was a clinically significant achievement.

The self-titration regimen used was chosen for a
number of reasons, including the variable threshold of
individual patients to the pharmacodynamic effects of
THC/CBD spray (Rog et al., 2005; Attal et al., 2006).
Having a self-titration schedule allowed patients to
optimize their dose based on their own efficacy and
tolerability.

In terms of safety, THC/CBD spray was well toler-
ated in this study, with low levels of intoxication expe-
rienced, and no evidence of tolerance developing,
since there was a stable dose pattern following initial
titration. The most common treatment-emergent,
treatment-related events were dizziness, nausea,
fatigue and dysgeusia (distortion of sense of taste).
These AEs have been observed in other clinical studies
with THC/CBD spray and are recognized as having a
possible causal relationship to the study medication
(Rog et al., 2005; Nurmikko et al., 2007; Wade et al.,
2010). The increased incidence of AEs in certain SOCs
with THC/CBD spray treatment compared with
placebo (i.e., ‘psychiatric disorders’, mervous system
disorders’, ‘gastrointestinal disorders” and ‘general dis-
orders and administration site conditions’) have also
been previously reported in other clinical trials with
THC/CBD spray (Rog etal.,, 2005; Nurmikko et al.,
2007; Wade et al., 2010). Psychiatric events such as
dissociation and disorientation are known to be
common in clinical trials with THC/CBD spray and are
representative of a cannabis ‘high” (Wade, 2012). A
review of 805 THC/CBD spray patients versus 741
placebo patients found that 4% taking THC/CBD spray
versus 0.5% taking placebo experienced disorienta-
tion, while 1.7% taking THC/CBD spray versus 0.1%
taking placebo experienced dissociation (Wade, 2012).
While the incidence of these two specific AEs was
higher in this study, this may have been due to
the titration regimen adopted. Indeed, a slower
up-titration administration regimen for THC/CBD
spray (over a 10-day period) was associated with a
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lower number of AEs in later studies (Collin et al.,
2010; Novotna et al., 2011). In clinical trials of THC/
CBD spray using a slow up-titration schedule, the
incidence of psychiatric AEs is reduced from 15% to
8% compared with the original more aggressive
regimen adopted in this study (Wade, 2012).

A total of 10 SAEs were experienced by patients
receiving THC/CBD spray; however, none was consid-
ered to be treatment-related. There were no consistent
patterns of difference between THC/CBD spray and
placebo for haematology, biochemistry and urinalysis
parameters. Furthermore, changes in vital signs for
pulse rate and systolic blood pressure were unremark-
able compared with baseline.

4.1 Study limitations

The presence of a substantial proportion of non-
responders in this study suggests that the analysis of
mean changes may not be the most appropriate means
of identifying whether the medication has a clinically
useful effect, since the lack of improvement in the
non-responders would dilute the improvement seen
in responders. In clinical practice, non-responders to
treatment would be unlikely to remain on a non-
effective drug and would therefore not contribute to
understanding the utility of the medicine in the popu-
lation of patients for whom it is suitable. This dilemma
has been discussed by McQuay et al. (2008).

Another potential study limitation was the inclusion
of multiple aetiologies of PNP leading to considerable
clinical trial heterogeneity. The issue of clinical trial
heterogeneity in patients with neuropathic pain has
been well-documented, and several other controlled
trials of promising new therapeutic candidates have
been negative (Baron etal., 2012). By contrast, a
variety of neuropathic pain studies in heterogeneous
populations such as the current study have reported
positive results in terms of pain scores (Serpell, 2002;
Rowbotham et al., 2003), including studies in which
vaporized cannabis (Wilsey et al., 2013) and cannabis
cigarettes (Wilsey et al., 2008) were used, although
slightly different pain scales were adopted than those
used in the current study. Several clinical trials and
post-hoc analyses have shown greater efficacy of the
study drug when patients are sub-grouped based on
baseline sensory symptoms and/or pain thresholds
(Edwards et al., 2006; Simpson et al., 2010; Campbell
etal., 2012). As such, future studies that incorporate
sensory profiling may reveal specific subgroups of
patients in which THC/CBD spray is efficacious.

A potential drawback of the maximum dose of 24
daily sprays adopted in this study was the potential for
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a ‘placebo effect’, which may have diminished the
positive results seen with THC/CBD spray. While the
treatment difference in favour of THC/CBD spray
increased with increasing daily doses of study medica-
tion, this effect appeared to drop off at a dose of
around 14-15 sprays per day. At a similar dose,
however, the proportion of responders in the placebo
treatment group was still increasing markedly with
increasing numbers of daily sprays. This suggests that
patients who took higher mean daily doses of placebo
perceived a benefit in the subjective pain severity
score. The consequence of this effect is an apparent
decrease in the true treatment advantage of THC/CBD
spray over placebo, observed at lower daily doses.
These findings suggest that future studies would
benefit from a reduction in the current dose ceiling of
24 sprays per day, thus allowing comparison of the
two treatment groups at similar mean doses.

5. Conclusions

In conclusion, this study has shown that in a mean-
ingful proportion of otherwise treatment-resistant
patients, clinically important improvements in their
pain, sleep quality and global impression of change in
the severity of their condition were obtained by taking
THC/CBD spray. There is also a possibility that these
results may have been more strongly in favour of
THC/CBD spray if the upper dose level had been
capped to below 24 sprays daily, and a slower titration
regimen had been adopted in an attempt to improve
the overall tolerability and its effect of early withdraw-
als and, secondarily, to reduce the placebo response.
Reassuringly, there was no evidence of tolerance
developing and few patients reported experiencing
severe AEs. Taken together, these finding are encour-
aging and suggest that treatment of PNP associated
with allodynia with THC/CBD spray could bring sig-
nificant benefit to patients.
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Abstract

Objective To provide family physicians with
a practical clinical summary of the Canadian
Pain Society (CPS) revised consensus
statement on the pharmacologic management
of neuropathic pain.

Quality of evidence A multidisciplinary
interest group within the CPS conducted a
systematic review of the literature on the
current treatments of neuropathic pain in
drafting the revised consensus statement.

Main message Gabapentinoids, tricyclic
antidepressants, and serotonin-norepinephrine
reuptake inhibitors are the first-line agents
for treating neuropathic pain. Tramadol and
other opioids are recommended as second-
line agents, while cannabinoids are newly
recommended as third-line agents. Other
anticonvulsants, methadone, tapentadol,
topical lidocaine, and botulinum toxin are
recommended as fourth-line agents.

Conclusion Many pharmacologic analgesics
exist for the treatment of neuropathic pain.
Through evidence-based recommendations,
the CPS revised consensus statement helps
guide family physicians in the management
of patients with neuropathic pain.

Prise en charge
pharmacologique de la
douleur neuropathique
chronique

Revue de la déclaration
consensuelle de la Société

canadienne de la douleur

Résumeé

Objectif Offrir aux médecins de famille un
résumé clinique pratique de la déclaration
consensuelle révisée de la Société canadienne

EDITOR'S KEY POINTS

® Gabapentinoids and tricyclic antidepressants play an important role in
first-line management of neuropathic pain (NeP). Evidence published
since the 2007 Canadian Pain Society consensus statement on treatment
of NeP shows that serotonin-norepinephrine reuptake inhibitors should
now also be among the first-line agents.

® Tramadol and opioids are considered second-line treatments owing to their
increased complexity of follow-up and monitoring, plus their potential for
adverse side effects, medical complications, and abuse. Cannabinoids are
currently recommended as third-line agents, as sufficient-quality studies are
currently lacking. Recommended fourth-line treatments include methadone,
anticonvulsants with lesser evidence of efficacy (eg, lamotrigine, lacosamide),
tapentadol, and botulinum toxin. There is some support for analgesic
combinations in selected NeP conditions.

® Many of these pharmacologic treatments are off-label for pain or
on-label for specific pain conditions, and these issues should be clearly
conveyed and documented.

POINTS DE REPERE DU REDACTEUR

® | es gabapentinoides et les antidépresseurs tricycliques jouent un réle
important dans la prise en charge de la douleur neuropathique en
soins primaires. Des données probantes publiées depuis la déclaration
consensuelle de la Société canadienne de la douleur en 2007 sur le
traitement de la douleur neuropathique démontrent que les inhibiteurs
de la recapture de la sérotonine et de la noradrénaline devraient aussi
compter parmi les agents de premiére intention.

® e tramadol et les opioides sont considérés comme des traitements

de deuxiéme intention en raison de la complexité du suivi et de la
surveillance, sans compter leur potentiel d'effets secondaires indésirables,
de complications médicales et d'usage abusif. Les cannabinoides sont
présentement recommandés comme agents de troisiéme intention,

étant donné I'absence actuelle d'études de qualité suffisante. Parmi les
traitements de quatriéme intention recommandés figurent la méthadone,
les anticonvulsivants dont I'efficacité est corroborée par moins de
données probantes (p. ex. lamotrigine, lacosamide), le tapentadol et la
toxine botulique. Le recours & une combinaison d'analgésiques recoit un
certain appui dans des cas particuliers de douleur neuropathique.

o ['utilisation de bon nombre de ces pharmacothérapies est non indiquée pour
la douleur ou encore est indiquée pour des problemes de douleur spécifiques.
Ces faits devraient €tre clairement communiqués et documentés.

This article has been peer reviewed.
Cet article a fait I'objet d'une révision par des pairs.
Can Fam Physician 2017;63:844-52
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de la douleur (SCD) sur la prise en charge pharmacologique
de la douleur neuropathique.

Qualité de l’information Un groupe d'intérét
multidisciplinaire au sein de la SCD a effectué une revue
systématique des ouvrages scientifiques sur les traitements
actuels de la douleur neuropathique dans le contexte de la
rédaction d'une déclaration consensuelle révisée.

Message principal Les gabapentinoides, les
antidépresseurs tricycliques, et les inhibiteurs de la
recapture de la sérotonine et de la noradrénaline sont
les agents de premiére intention pour traiter la douleur
neuropathique. Le tramadol et les autres opioides sont
recommandés comme agents de deuxiéme intention,
tandis que les cannabinoides sont recommandés depuis
peu comme agents de troisieéme intention. D’autres
anticonvulsivants - la méthadone, le tapentadol, la
lidocaine topique et la toxine botulique - sont
recommandés comme agents de quatriéme intention.

Conclusion 1l existe de nombreux analgésiques
pharmacologiques pour le traitement de la douleur
neuropathique. Par ses recommandations fondées sur
des données probantes, la déclaration consensuelle
révisée de la SCD aide a orienter les médecins de
famille dans la prise en charge des patients souffrant
de douleur neuropathique.

of the somatosensory system, is a common condi-
tion seen in the primary care setting. Although the
prevalence of NeP is estimated to be 2% to 3% in the devel-
oped world, population-based questionnaires estimate
that the prevalence could actually be in the range of 4%
to 8%.!2 The prevalence of NeP will increase over the next
decades as our population ages and experiences more
obesity. This has led to increased rates of postherpetic
neuralgia and painful diabetic neuropathy.>* Improved
cancer screening and treatments are also leading to more
cancer survivors experiencing NeP from various medical
and surgical oncologic interventions.®
The goals of treatment of NeP, as with other pain con-
ditions, include improvement in function and quality of
life, along with the reduction of pain. The ideal treat-
ment of NeP should entail a whole-person approach
(biological, psychological, social, spiritual), be multidis-
ciplinary in nature, include prevention or reversal of any
underlying cause, and use appropriate pharmacologic
and nonpharmacologic therapies. As first-line person-
nel in the treatment of NeP, primary care clinicians need
to be aware of current Canadian guidance on the phar-
macologic treatment of NeP so that an appropriate and
rational stepwise approach is implemented. The primary
aim of this article is to highlight the revised neuropathic

N europathic pain (NeP), caused by a lesion or disease

pain medication algorithm that was created by a panel
of experts within the Canadian Pain Society (CPS).

Consensus statement development

The Neuropathic Pain Special Interest Group of the CPS
began meeting in 2012 to update the 2007 pharma-
cologic management guidelines for NeP.¢ This interest
group is a multidisciplinary group of individuals with
research and clinical expertise relevant to the patho-
physiology and management of NeP. Randomized con-
trolled trials (RCTs) and systematic reviews related to
the pharmacologic management of NeP from 2007 up
to September 2013 were reviewed to develop a revised
evidence-based consensus statement.”

Quality of evidence

As per the published report,” MEDLINE and Cochrane
databases were used to find systematic reviews, meta-
analyses, treatment recommendations, guidelines, and
consensus statements published since the first 2007 CPS
consensus statement. Studies were excluded if they did
not have a control group, had fewer than 10 patients,
involved trigeminal or glossopharyngeal neuralgia, or
involved cancer NeP, except for well-defined cancer-
related postsurgical pain syndromes and chemotherapy-
induced NeP. Medications were considered to be first-line
if there was high-quality evidence of efficacy (at least 1
class I study or 2 consistent class 1I studies—level of rec-
ommendation grade B or better),? if there were positive
results in at least 2 NeP models,® and if they were consid-
ered to be straightforward and of sufficient tolerability to
prescribe and monitor. Second- or third-line medications
require high-quality evidence of efficacy, but the medica-
tions also require more specialized follow-up and moni-
toring. Fourth-line treatments have at least 1 RCT with
positive results, but require further study.

Main message

Neuropathic pain is a common condition seen in the
family practice setting in Canada. Figure 1 summarizes
the revised 2014 CPS consensus statement for pharma-
cologic management of NeP.” Gabapentinoids (gabapen-
tin and pregabalin), tricyclic antidepressants (TCAs), and
serotonin-norepinephrine reuptake inhibitors (SNRIs)
are now recommended as first-line agents. Tramadol
and opioids are considered second-line treatments owing
to their increased complexity of follow-up and monitor-
ing, plus their potential for adverse side effects, medical
complications, and abuse. Cannabinoids are currently
recommended as third-line agents, as sufficient-quality
studies are currently lacking. Recommended fourth-line
treatments include methadone, anticonvulsants with
lesser evidence of efficacy (eg, lamotrigine, lacosamide),
tapentadol, and botulinum toxin. There is some support
for analgesic combinations in selected NeP conditions.
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Figure 1. Algorithm for the pharmacologic management of neuropathic pain

Gabapentinoids <«—>»  TCAs

<—> SNRIs

Tramadol <>

Opioid analgesics

Consider adding additional

Y

agents sequentially if
there is partial but

Cannabinoids

inadequate pain relief*

Y

Fourth-line agents®

Adapted from Moulin et al.”

SNRI—serotonin-norepinephrine reuptake inhibitor, TCA—tricyclic antidepressant.
*Fourth-line agents include topical lidocaine (second-line for postherpetic neuralgia), methadone, lamotrigine, lacosamide, tapentadol, and botulinum toxin.
*There is limited randomized controlled trial evidence to support add-on combination therapy.

Many of these pharmacologic treatments are off-label for
pain or on-label for specific pain conditions, and these
issues should be clearly conveyed and documented.

Assessment and diagnosis of NeP. Neuropathic pain
can be mediated by central causes, such as stroke or
multiple sclerosis, and by peripheral causes, such as dia-
betic neuropathy or surgical procedures. The patient’s
history and physical examination findings are essential
to diagnosing NeP. Some diagnoses based on history are
obvious, such as shingles and diabetes mellitus preced-
ing postherpetic neuralgia and painful diabetic neuropa-
thy, respectively. Questionnaires have been developed
to help differentiate between nociceptive pain and NeP.
True weakness (different from pain-related or antalgic
weakness), reduced or absent reflexes, allodynia, and
hyperalgesia all favour a diagnosis of NeP. Often patients
describe neuropathic pain as accompanied by sensa-
tions of burning, tingling, and electric jolts. Screening
tools, such as the Douleur Neuropathique 4, the self-
report Leeds Assessment of Neuropathic Symptoms and
Signs, and the ID Pain questionnaire (Table 1), have
been shown to be valid and reliable discriminators of
NeP.!*-12 Electromyography and nerve conduction stud-
ies can provide evidence of nerve injury but might not
be sensitive for small-fibre neuropathies. Guidelines are
available to determine the diagnostic certainty of NeP.!34

CanMEDS-Family Medicine considerations. Chronic
pain conditions, such as NeP, require management
by physicians using more than pharmacologic exper-
tise. The CanMEDS-Family Medicine roles described by
the College of Family Physicians of Canada serve as a

Table 1. ID Pain questions and scoring: If patients have
> 1 painful area, they are to consider the area that is
most relevant when answering the ID Pain questions.
Scores range from -1 to 5. Higher scores are more
indicative of pain with a neuropathic component.

QUESTION SCORE
YES NO
1. Did the pain feel like pins and needles? 1 0
2. Did the pain feel hot or burning? 1 0
3. Did the pain feel numb? 1 0
4. Did the pain feel like electrical shocks? 1 0
5. Is the pain made worse with the touch of 1 0
clothing or bed sheets?
6. Is the pain limited to your joints? -1 0

Adapted from Portenoy.'

framework for improving patient care.'® Specifically, as
professionals, physicians must commit to regulated, eth-
ical practice with high personal standards of behaviour.
Being a scholar requires lifelong commitment to learn-
ing, creation, dissemination, and translation of medical
pain knowledge. As family medicine experts, the knowl-
edge is applied in a manner that places patients and
families in the correct biopsychosocial-spiritual frame-
work within their community. Patients with chronic pain
experiencing NeP often describe this condition as severe
and unrelenting, and it is often associated with comor-
bid anxiety and depression. As a communicator, the
practitioner should facilitate the doctor-patient relation-
ship through validation of the patient’s pain and com-
municate the treatment goals, such as improvement of
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sleep, physical functioning, and other elements of qual-
ity of life, and discuss pain reduction such that the pain
might become “tolerable,” rather than promise the elimi-
nation of the pain condition. Patients should be made
aware that chronic pain might be a lifelong condition.
As a collaborator and leader, treatment goals can be
realized by involving multidisciplinary teams (psycholo-
gists, physiotherapists, etc) to maximize nonpharmaco-
logic adjunctive treatments. Family physicians serve as
their patients’ main advocate within their communities,
and help them to navigate the health care system.

First-line analgesics. The first-line medications are the
gabapentinoid class of anticonvulsants, TCAs, and SNRIs.
There are positive results showing efficacy in painful dia-
betic neuropathy for all first-line analgesics.!*!* In the
context of postherpetic neuralgia, there has been proof
of efficacy for gabapentinoids and TCAs.!*!® Pregabalin
has additionally been shown to have analgesic benefit
in patients with chronic central NeP after spinal cord
injury?°2! and secondary benefit (improved sleep and
reduced anxiety) in central poststroke pain.?? Tricyclic
antidepressants have been shown to relieve pain in
various NeP conditions.?* Of the SNRIs, duloxetine has
been found to have analgesic benefit in chemotherapy-
induced painful neuropathy,?* while gabapentin has been
shown not to.?5 Additionally, high-dose venlafaxine has
shown efficacy in mixed painful polyneuropathy.? In the
context of idiopathic trigeminal neuralgia, an exception
can be made for carbamazepine, which remains the first-
choice analgesic.?” Dosing guidelines for selected NeP
analgesia agents can be found in Table 2.7

Tricyclic antidepressants are extensively stud-
ied, inexpensive, and administered daily. They inhibit
the reuptake of serotonin and norepinephrine, block
N-methyl-p-aspartate agonist-induced hyperalgesia, and
block sodium channels.?® When prescribing TCAs, sec-
ondary amines (nortriptyline, desipramine) are usually
better tolerated in terms of sedation, postural hypoten-
sion, and anticholinergic effects when compared with
tertiary amines (amitriptyline and imipramine) with
comparable analgesic efficacy.?® Side effects might also
be reduced by starting at a lower dose, administration
in the early evening, and titrating slowly. The analge-
sic effect of TCAs is independent of the antidepressant
effect and the analgesic effect occurs at one-fifth to one-
third of the dose required to treat depression.*® In the
geriatric population, TCAs might be deleterious, as they
can impair cognition and increase the risk of falls.?!
The updated American Geriatrics Society Beers crite-
ria and version 2 of the STOPP/START (Screening Tool
of Older People’s Prescriptions and Screening Tool to
Alert to Right Treatment) criteria are useful references
to minimize inappropriate prescribing in the elderly.’?33
As TCAs have been associated with tachycardia and

myocardial infarction (at doses above 100 mg daily), the
Special Interest Group on Neuropathic Pain (NeuPSIG)
recommends a baseline electrocardiogram in patients
starting TCAs who are older than 40 years of age and
are at risk of sudden cardiac death or who have a his-
tory of cardiovascular disease.’!

Gabapentinoids lead to reduction of the influx of cal-
cium in the terminals of primary afferent neurons enter-
ing the dorsal horn of the spinal cord.?® Gabapentin and
pregabalin are not hepatically metabolized, and they
do not alter hepatic enzymes. As they are eliminated
renally, dose adjustment is required in those with renal
insufficiency or those who are undergoing dialysis.>*
Pregabalin can be taken twice a day and has more lin-
ear pharmacokinetics relative to gabapentin, which is
taken 3 times a day. Somnolence, dizziness, edema, and
weight gain are common side effects of gabapentinoids,
and they might require low initial dosing and slow titra-
tion, especially in the elderly.*

Serotonin-norepinephrine reuptake inhibitors inhibit
the reuptake of serotonin and norepinephrine at neuronal
junctions. Duloxetine and venlafaxine are the 2 most stud-
ied drugs within this class. A typical side effect of dulox-
etine and venlafaxine is nausea; other side effects such as
elevated heart rate and blood pressure are less common.
Gastrointestinal side effects are most common with ven-
lafaxine. Hepatotoxicity has been reported with duloxetine.
Duloxetine directly relieves painful physical symptoms,
in addition to the pain relief from improved depressive
symptoms over time.*2¢ There is 1 phase III clinical trial
of desvenlafaxine in the setting of NeP; at interim analysis,
randomization to a 400-mg daily dose was discontinued
owing to a clear increase in adverse events.>” Duloxetine
inhibits serotonin to norepinephrine reuptake at a ratio of
9:1 while venlafaxine has a ratio of 30:1.3® At low doses
(<200 mg daily), venlafaxine only inhibits serotonin.*
There is evidence that combination pharmacotherapy with
gabapentinoids and SNRIs can be helpful.** Duloxetine
should be avoided in those with hepatic insufficiency and
severe renal impairment; doses higher than 60 mg daily
have not consistently shown benefit in clinical trials.
Tricyclic antidepressants, SNRIs, and selective serotonin
reuptake inhibitors are all relatively contraindicated with
concurrent use of monoamine oxidase inhibitors owing to
the possibility of serotonin syndrome.*!

If patients are appropriately identified as having NeP
using standardized NeP tools, first-line medications
are very effective early in the treatment process.
The quality of the evidence provided above is high for
SNRIs and gabapentinoids in the treatment of NeP, but
moderate for TCAs if started before opioids.“> A reduc-
tion in pain of 20% to 30% should be considered a suc-
cess. A change in a patient’s function, sleep pattern,
or their ability to be social are key matters of evalu-
ation rather than a pain numeric rating scale score.
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Table 2. Selected neuropathic analgesic dosing regimens

AGENT INITIAL DOSE TITRATION DOSE RANGE ADVERSE EFFECTS ADDITIONAL INFORMATION
Anticonvulsants
® Gabapentin 100-300 mg/d Increase by 300-1200 mg Drowsiness, dizziness, Dosage adjustments required in renal
100-300 mg/d 3 times/d peripheral edema, visual failure and in elderly patients
every wk blurring
® Pregabalin 25-150 mg/d Increase by 150-300 mg Drowsiness, dizziness, Similar adjustments in renal failure
25-150 mg/d twice daily peripheral edema, visual
every wk blurring
¢ Carbamazepine 100 mg/d Increase by 200-400 mg Drowsiness, dizziness, Drug of first choice for idiopathic trigeminal
100-200 mg/d 3 times/d blurred vision, ataxia, neuralgia; as an enzyme inducer, it might
every wk headache, nausea, rash interfere with activity of other drugs such as
warfarin; monitoring of blood counts and
liver function recommended
TCAs
® Amitriptyline, 10-25 mg/d Increase by 10 mg/d  10-100 mg/d Drowsiness, confusion, Amitriptyline more likely to produce
nortriptyline, or every wk orthostatic hypotension, drowsiness and anticholinergic side effects;
desipramine dry mouth, constipation,  contraindicated in patients with glaucoma,
urinary retention, weight ~ symptomatic prostatism, and substantial
gain, arrhythmia cardiovascular disease
SNRIs
® Venlafaxine 37.5 mg/d Increase by 150-225 mg/d Nausea, dizziness, Dosage adjustments required in renal
37.5 mg/d every wk drowsiness, hyperhidrosis,  failure
hypertension
® Duloxetine 30 mg/d Increase by 30 mg/d  60-120 mg/d Sedation, nausea, Contraindicated in patients with glaucoma
every wk constipation, ataxia,
dry mouth
Controlled-release
opioids*
® Morphine 15 mgevery 12h  NA NA Nausea, vomiting, Constipation requires concurrent bowel
sedation, dizziness, regimen; monitor for overdose,
urinary retention, effectiveness, tolerance, dependence, and
constipation appropriateness
® Oxycodone 10 mg every 12h  NA NA
e Fentanyl 12 ug/h (patch) NA NA
® Hydromorphone 3 mg every 12 h NA NA
Others
® Tramadol 50 mg/d Increase by 50 mg/d  50-100 mg Ataxia, sedation, Might lower seizure threshold; use with
every wk 4 times/d or constipation, seizures, caution in patients with epilepsy

® Tapentadol
(controlled
release)

® Lidocaine

® THC or
nabiximols

* Nabilone

50 mg every 12 h

NA

1-2 sprays every
4 h, maximum
4 sprays on day 1

0.25-0.5 mg at
night (owing to
side effects of
drowsiness and
fatigue)

Increase by 50 mg/
dose every wk

NA

NA

Increase by
0.5 mg/d every wk

100-400 mg/d
(controlled release)
Maximum dose
500 mg in 24 h

5% patches or gel
applied to painful
areas for 12 h in
a 24-h period

2 sprays 4 times/d

3 mg twice daily

orthostatic hypertension

Nausea, constipation,
somnolence, dizziness,
vomiting, fatigue

NA

Dizziness, fatigue, nausea,
euphoria

Dizziness, drowsiness,
dry mouth

Contraindicated in patients with creatinine
clearance <0.5 mL/s/m? and Child-Pugh
class C. Caution in those at risk of seizure
Most useful for postherpetic neuralgia; has
virtually no systemic side effects; lidocaine
patches not available in Canada

Approved in Canada for neuropathic pain
associated with multiple sclerosis; causes
positive urine drug test results for
cannabinoids; monitor application site
(oral mucosa)

Approved in Canada for nausea and
vomiting associated with chemotherapy.
Does not cause positive test results for
cannabinoids on routine urine drug testing

NA—not available, SNRI—serotonin-norepinephrine reuptake inhibitor, TCA—tricyclic antidepressant, THC—tetrahydrocannabinol.

*Opioid initial dosing recommendations are for healthy opioid-naive adults; opioid titration and dose range are not included owing to variability of
patient and pain factors.
Adapted with permission from Moulin et al.”
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However, once opioid medications are entrenched, the
effect sizes of these first-line medications tend to be
minimized.

Second-line analgesics. Tramadol is a second-line
medication in the treatment of NeP and has been shown
to be of benefit in RCTs for diabetic neuropathy and
mixed NeP syndromes.'® It is a weak p-opioid recep-
tor agonist and weak SNRL* The NeuPSIG also recom-
mends it as a second-line agent.*? Tramadol might cause
less constipation and nausea compared with other weak
analgesics.* Along with common opioid side effects,
tramadol can decrease seizure thresholds and can
increase the risk of serotonin syndrome when combined
with other serotonergic drugs.®!

Opioids were found to be more effective than placebo
for pain, with a moderate effect size, in a meta-analysis
including 16 randomized trials for chronic NeP.#* However,
owing to their potential adverse effects, medical complica-
tions (endocrine dysfunction, sleep apnea, opioid-induced
hyperalgesia), risks (overdose, diversion, addiction, with-
drawal), and necessity of more specialized follow-up and
monitoring, opioids are considered to be second-line
agents for NeP (Table 3).% In the recent NeuPSIG system-
atic review and meta-analysis, opioids are recommended
as third-line analgesics for the same reasons.*

A meta-analysis of 62 RCTs found that the most com-
mon opioid-related adverse effects were nausea (28%),
constipation (25%), drowsiness (24%), dizziness (18%),
and vomiting (15%).4 Although some tolerance to side
effects develops, there is little tolerance to constipa-
tion in prolonged use. Long-term opioid use complica-
tions include opioid-induced hyperalgesia?” and multiple
endocrine axis suppression such as adrenal and gonadal
suppression.* The 2017 Canadian Guideline for Opioids
for Chronic Non-Cancer Pain is strongly recommended
as a resource for family physicians.*® An online and
mobile resource, My Opioid Manager, is recommended
to help inform and engage patients to work with their
health care providers in managing their pain with opi-
oids.* Another mobile app, Manage My Pain, has more
than 25000 active users and is used in chronic pain to
empower the physician-patient relationship.

Third-line analgesics. Cannabinoids have been moved
from a fourth-line to a third-line treatment option for
chronic NeP in the 2014 CPS NeP guidelines.” The stron-
gest evidence for cannabinoid use is for NeP from HIV,
diabetic neuropathy, posttraumatic or postsurgical
NeP, and mixed central and peripheral NeP states.5!-%
However, there is a paucity of high-quality studies with
long trial duration, large sample size, and large effect
size to better establish their efficacy and their potential
for abuse. The NeuPSIG provides a weak recommenda-
tion against the use of cannabinoids in NeP owing to

potential for misuse, diversion, and long-term risks in
susceptible individuals.?? Side effects of cannabinoids
can vary but usually include somnolence, “getting high,”
confusion, dizziness, tachycardia, and hypotension.

Cannabinoid formulations in Canada currently con-
sist of nabilone, nabiximols, and dried cannabis.?”
Dosing for dried cannabis is highly individualized and
relies greatly on titration owing to complex pharmacol-
ogy, interindividual genetic differences in cannabinoid
receptors, metabolism, and previous exposure. In clini-
cal trials with positive results using dried cannabis for
NeP conditions, the delta-9-tetrahydrocannabinol dose
per day did not exceed 125 mg, and maximum tetrahy-
drocannabinol by weight was 9.4%. Although there is
no established dosing guideline for dried cannabis, the
Health Canada monograph on cannabis provides “rough”
dosing guidelines.*® Dried cannabis is not approved or
regulated by Health Canada because it has not gone
through the necessary rigorous scientific trials for effi-
cacy or safety. Provincial guides and policies on medi-
cal marijuana can be found on the Canadian Medical
Protective Association website.>® For family physicians
starting, maintaining, or terminating dried cannabis pre-
scriptions, preliminary guidelines have been created by
the College of Family Physicians of Canada.*”

As per current guidelines, cannabis is not appropri-
ate to start in those who are younger than 25 years of
age, might be pregnant, have cardiovascular disease,
have a respiratory disease, have a history of psychosis,
or have a substance use disorder. In patients naive to
cannabis, a trial with a synthetic cannabinoid, usually
nabilone, should be considered first. If dried cannabis is
prescribed, physicians must continue to follow up and
monitor patients to assess for potential misuse, abuse,
and efficacy. Discontinuation of cannabis therapy is war-
ranted when there is clearly no benefit or it is causing
harm to the patient.” It is important also to be cogni-
zant of cannabis hyperemesis syndrome as a differen-
tial diagnosis in young patients who present with cyclic
vomiting and compulsive hot bathing.*® There are sev-
eral large-scale Canadian initiatives under way with the
aim of creating evidence-based recommendations on
the prescription of medical cannabis.

Fourth-line analgesics. Selective serotonin reuptake
inhibitors are another class of antidepressants that have
some analgesic efficacy, with the exception of fluoxetine,
in painful diabetic neuropathy and painful polyneuropa-
thy.¢>-63 Similar to SNRIs, there is a risk of serotonin syn-
drome with medications that increase serotonin levels
and they are also contraindicated in combination with
monoamine oxidase inhibitors.*

Topical lidocaine is a local anesthetic useful in the
management of peripheral NeP. It remains a second-
line agent specifically for postherpetic neuralgia.'®
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Table 3. Selected opioid safety considerations

OPIOID SAFETY CONSIDERATION

Codeine ® |n breastfeeding women, there is risk of morphine toxicity in infants owing to rapid conversion of
codeine to morphine

Tramadol ® Associated with seizures in patients at high seizure risk, or when combined with medications that
increase serotonin level (eg, SSRIs)

Morphine ® |n patients with renal dysfunction, morphine-6-glucuronide, an active metabolite of morphine, can

Oxycodone, hydromorphone,
hydrocodone

Fentanyl

Methadone

Meperidine

Acetaminophen-opioid
combinations

CR formulations

Tapentadol

Parenteral opioids

accumulate to toxic levels

® As with all opioids, use with caution in patients at risk of opioid misuse and addiction

¢ Before starting fentanyl, ensure the patient has been fully opioid tolerant during the previous 2 wk
(total dose of at least 60-90 mg/d morphine equivalence) on a scheduled dose (at least twice daily
for CR or 4 times daily for IR)

* Do not switch from codeine to fentanyl regardless of the codeine dose, as some patients taking
codeine might have little or no opioid tolerance

® Maintain the starting dose for at least 6 d and use extra caution with patients at higher risk of
overdose (eg, the elderly, those taking benzodiazepines)

® Advise the patient as follows:
-Be alert for signs of overdose; if detected, remove the patch and seek medical attention
-Apply the patches as prescribed; do not apply more than 1 patch at a time
-Avoid heat sources such as heating pads
-Enforce patch-for-patch exchange at pharmacy to reduce diversion

¢ Use methadone to treat pain only if you hold a written Health Canada exemption
e Titration is hazardous because of its very long half-life, which leads to bioaccumulation

® Not recommended for use in CNCP owing to poor bioavailability and inferior effectiveness to
codeine

* Normeperidine, a metabolite of meperidine, can accumulate with frequent use causing seizures and
delirium

e Use with caution to not exceed maximum dose of 3.2 g/d of acetaminophen for adults
(10 tablets/d of opioid-acetaminophen combinations)

® No more than 8 tablets/d for tramadol-acetaminophen combinations

e Warn alcohol drinkers to not mix alcohol with acetaminophen

¢ Each CR tablet can contain a higher opioid dose than IR formulations do and can be converted to
IR by biting or crushing the tablet

¢ Contraindicated in those with severe hepatic or renal dysfunction, or taking monoamine oxidase
inhibitors
® Small risk of seizure seen in postmarketing reports

® Parenteral opioids are not recommended for treatment of CNCP owing to increased risk of
overdose, abuse, addiction, and infection

CNCP—chronic noncancer pain, CR—controlled release, IR—immediate release, SSRI—selective serotonin reuptake inhibitor.
Adapted with permission from the Michael G. DeGroote National Pain Centre.*

However, there was no benefit shown in postsurgi-
cal nerve injury or in mixed NeP.®5¢¢ Topical lidocaine
is safe, as only negligible levels are detected in blood
and there are rarely any systemic side effects with
topical use.¢’

Capsaicin is another topical agent with evidence for
effectiveness at high concentrations (8%) in postherpetic
neuralgia and in painful HIV neuropathy for up to 12
weeks after a single application.%® As initial application of
capsaicin causes sensitivity of nociceptors leading to an
intense burning sensation, local anesthetic before applica-
tion might be required. In Canada, the high-potency capsa-
icin patch may be obtained through compassionate release.

Methadone is a synthetic opioid with unique
N-methyl-p-aspartate and SNRI properties.® Only small
RCTs and surveys have suggested efficacy in mixed NeP
conditions.’*”? In Canada, a specialized methadone
exemption is required for prescribing and guidelines are
available for its management in chronic pain.”™

Tapentadol is a newer opioid available in Canada with
analgesic effect through p-receptors and monoamine
reuptake inhibition, but minimal effect on serotonin reup-
take. This dual analgesic effect might contribute to its effi-
cacy in treating painful diabetic neuropathy.” Like other
opioids, common side effects include nausea and vomit-
ing, somnolence, and dizziness but with lower incidence
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compared with oxycodone. Another advantage is the
lower potential for metabolic variation due to enzyme
polymorphism. Similar to tramadol, serotonin syndrome
can occur when combined with other serotonergic drugs
but at a reduced rate.” As the efficacy of tapentadol has
only been studied in a single NeP pain model, it is consid-
ered a fourth-line agent and is not included as a second-
line treatment with tramadol and other opioids.

Other anticonvulsants studied in NeP management
include lamotrigine, lacosamide, topiramate, and valproic
acid. Lamotrigine provided negative results in studies of
diabetic neuropathy, mixed NeP, chemotherapy-induced
NeP, and spinal cord injury pain. Results of small stud-
ies investigating lamotrigine’s effect in HIV neuropa-
thy, trigeminal neuralgia, and central poststroke pain
were positive.” Lacosamide has been mostly studied in
the context of painful diabetic neuropathy with modest
benefit.”” Topiramate and valproic acid have had mixed
results in NeP trials.!®

Botulinum toxin injections represent a novel treat-
ment in NeP with positive results in diabetic neuropathy
and focal painful neuropathy. However, these studies are
underpowered, with small sample sizes.”®’ Therefore,
the evidence for botulinum toxin remains preliminary
and further evidence is needed.

Combination pharmacotherapy. Recent review of com-
bination pharmacotherapy in the treatment of NeP has
involved variations of an opioid with gabapentin, pregaba-
lin, or a TCA, the combination of gabapentin and nortrip-
tyline, and various topical medications.®® A meta-analysis
of the combination of gabapentin with an opioid showed
superiority in terms of analgesia when compared with
gabapentin alone, but the combination also led to more
discontinuations owing to side effects.®® An RCT com-
paring duloxetine (60 mg daily) and pregabalin (300 mg
daily) to high-dose duloxetine or pregabalin monother-
apy did not yield any difference in 24-hour pain; however,
all secondary outcome measures favoured combination
therapy.®! Current evidence does not support a recommen-
dation of any one specific drug combination for NeP, but it
remains an important and understudied strategy.

Conclusion

Based on the 2014 CPS NeP consensus statement,” gaba-
pentinoids and TCAs continue to play an important role
for first-line management of NeP. As a result of evidence
published since the 2007 CPS NeP consensus statement,
SNRIs are now also among the first-line agents. Topical
lidocaine, a previous second-line agent, remains in the
same tier of treatment only for postherpetic neuralgia,
but is otherwise now a fourth-line analgesic. Opioids
including tramadol have been moved from third-line to
second-line treatment. Cannabinoids (including dried
cannabis) have been elevated from fourth-line agents

to a third-line treatment option for chronic NeP. The
fourth-line analgesic medications are understudied but
can still be of therapeutic value when other options
have failed or are intolerable.
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Abstract

Background: Pharmacological management of chronic neuropathic pain (CNP) still represents a major clinical
challenge. Collective harnessing of both the scientific evidence base and clinical experience (of clinicians and
patients) can play a key role in informing treatment pathways and contribute to the debate on specific treat-
ments (e.g., cannabinoids). A group of expert clinicians (pain specialists and psychiatrists), scientists, and patient
representatives convened to assess the relative benefit—safety balance of 12 pharmacological treatments, includ-
ing orally administered cannabinoids/cannabis-based medicinal products, for the treatment of CNP in adults.
Methods: A decision conference provided the process of creating a multicriteria decision analysis (MCDA)
model, in which the group collectively scored the drugs on 17 effect criteria relevant to benefits and safety
and then weighted the criteria for their clinical relevance.

Findings: Cannabis-based medicinal products consisting of tetrahydrocannabinol/cannabidiol (THC/CBD), in a
1:1 ratio, achieved the highest overall score, 79 (out of 100), followed by CBD dominant at 75, then THC dominant
at 72. Duloxetine and the gabapentinoids scored in the 60s, amitriptyline, tramadol, and ibuprofen in the 50s,
methadone and oxycodone in the 40s, and morphine and fentanyl in the 30s. Sensitivity analyses showed
that even if the pain reduction and quality-of-life scores for THC/CBD and THC are halved, their benefit-safety
balances remain better than those of the noncannabinoid drugs.

Interpretation: The benefit-safety profiles for cannabinoids were higher than for other commonly used med-
ications for CNP largely because they contribute more to quality of life and have a more favorable side effect
profile. The results also reflect the shortcomings of alternative pharmacological treatments with respect to safety
and mitigation of neuropathic pain symptoms. Further high-quality clinical trials and systematic comprehensive
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capture of clinical experience with cannabinoids is warranted. These results demonstrate once again the com-
plexity and multimodal mechanisms underlying the clinical experience and impact of chronic pain.

Keywords: neuropathic pain; analgesics; cannabis-based medical products; CBMP; multicriteria decision analysis;

MCDA

Introduction
Cannabis-based medical products (CBMPs) are now ap-
proved in > 20 countries and so accessible to hundreds of
millions of patients.l’2 But in some countries, notably the
United Kingdom, there is very limited prescribing."
Reasons for this are varied and complex, including con-
siderable medicolegal and bureaucratic hurdles, > but
they also reflect a concern by the medical profession
that the randomized control trial (RCT) evidence base
for medical cannabis is limited and, for many of its pos-
sible indications, inconclusive. This attitude is opposite
to that of many patient testimonies (both in the United
Kingdom and in other countries) where medical canna-
bis is seen as an important addition to their treatment
(UPA 2018). Similarly, clinicians with considerable prac-
tical experience with use of cannabis, including for pain
management, also see this as an important and major ad-
dition to their armamentarium.*” The Centre for Medi-
cal Cannabis (CMC) estimates that in the United
Kingdom more than one million patients are using can-
nabis,’ and almost all of them are obtaining it illegally,
which presents them with significant legal and product
quality risks.” Moreover, these patients are less likely to
involve their health care specialist in the process and,
therefore, manage their own treatment unsupervised.
Surveys highlight that pain is one of the conditions pa-
tients most commonly treated with medical cannabis®’
and a review by the National Academies of Sciences,
Engineering, and Medicine (NASEM) in 2017 found
the evidence base for chronic pain to be “substantial.”®
However, conclusions of recent meta-analyses and sys-
tematic reviews on the use of cannabinoids, cannabis
and cannabis-based medicines to treat chronic neuro-
pathic pain (CNP) have ranged from weakly positive
to inconclusive or negative.”'> These differing con-
clusions may be the result of including different trial de-
signs, different standards to evaluate the quality of
evidence, and different weighting of the outcomes of
efficacy, tolerability, and safety.'®'” Thus, systematic re-
views examining the same studies often arrived at differ-
ent conclusions and recommendations.'® The scientific
literature examining the efficacy of cannabinoids, canna-
bis, and cannabis-based medicines for CNP is, therefore,

still developing. An expert Task Force of the European
Pain Federation recently published a position article
that concluded that the quantity and quality of evidence
are such that cannabis-based medicines may be reason-
ably considered for CNP. For all other chronic pain con-
ditions (cancer, non-neuropathic noncancer pain), the
use of cannabis-based medicines should be regarded as
an individual therapeutic trial.'"” Recent RCTs examining
the efficacy of cannabinoids, cannabis, and cannabis-
based medicines for CNP are shown in Appendix
Table Al. This study focuses exclusively on this area to
narrow down the complexity of chronic pain.

Available data to date suggest that the use of canna-
binoids for chronic pain is relatively safe, with little
evidence for the increase of risk for experiencing seri-
ous adverse events, although nonserious adverse events
may be common in the short-term period after use.”>*'
Notably, despite the rapidly increasing multitude of
patients, there has never been an overdose fatality di-
rectly attributed to cannabis use reported in medical
literature. As many patients with chronic pain often
suffer from multiple comorbidities and physical dis-
ability, and considering the numerous safety concerns
of current pain pharmacotherapy,”* >* careful consid-
eration of the safety profile is of crucial importance
and improved harms assessment and reporting are
needed in cannabinoid pain trials.*®

This study was designed to explore the evidence base
for the clinical utility of orally administered CBMPs
(including cannabis extracts and cannabis-based med-
icines such as nabiximols [Sativex® is approved in 30
countries but not marketed in each] dronabinol, and
nabilone) for management of CNP in adults by creating
a multicriteria decision analysis (MCDA) model that
compares these cannabinoid formulations with other
drugs. The results of this modeling can provide pre-
scribers and others with an updated viewpoint incor-
porating the current state of scientific knowledge as
well as the cumulative clinical experience regarding the
use of orally administered CBMPs for CNP in adults.

MCDA models about drugs often compare a single
drug, or one drug at different doses, with a placebo
as an approach for determining the extent to which
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benefits exceed risks.***” A recent trend is to compare
one drug(s) to other drugs for the same medical condi-
tion.”*?’ The rationale for this is that drugs for a given
medical condition differ in their benefit-safety profiles,
so making those profiles explicit and quantitative, and
balancing them using a collective expert decision pro-
cess coupled with sensitivity analyses, can reveal new
insights and provide information for guiding prescrib-
ers, policy makers and patients to complement and
augment that available from RCT data. The MCDA
process is particularly pertinent to areas such as CBMPs
for CNP, where, due to the psychoactivity of cannabis,
it is challenging to achieve true blinding in RCTs, and
where the real-world use of CBMPs has continued to
advance rapidly and controversially, despite a limited
and relatively low-quality RCT evidence base. The
issue of blinding has been specifically addressed with
nabiximols with positive assessment of its validity due
to flavoring and low dosing avoiding overt psychoactive
adverse events.*’

Methods

Experts ranging from pain clinicians with and without
prescribing expertise in CBMPs from the United King-
dom, Denmark, Israel, and Germany, psychiatrists, a
neurologist, researchers with expertise in cannabinoid
pharmacology, decision analysis, and patient represen-
tatives with personal experience of CBMPs (represent-
ing the United Patients Alliance) were selected and
invited to take part in the MCDA modeling process.
The meeting was facilitated by L.D.P. with support
from D.J.N., but neither of them participated in the
scoring. Participants did not benefit financially from
participating in the MCDA.

A subgroup met on December 9, 2019 to begin the pro-
cess of developing the MCDA model, which would enable
participants in the subsequent (January 2020) decision
conference to complete their work in 1 day. The subgroup
suggested that the medical condition should be chronic
pain and they developed a list of drugs, including
CBMPs, used to treat chronic pain. They also identified
favorable and unfavorable effects of all treatments and
suggested definitions of all these effects. This preliminary
overview of an MCDA model’s structure was sent to all
participants before the decision conference.

A decision conference is a facilitated workshop®!
designed to resolve one or more issues of concern by
building a quantitative model that incorporates the
differing perspectives of the participants along with
data and judgments about the relevance of the data

NUTT ET AL.

to those issues of concern.’® At the decision conference,
participants agreed that the potential for orally admin-
istered cannabis-based medicinal products to treat
CNP lasting >3 months in adults, rather than the
broader “chronic pain” definition, was a key issue
largely because there is more published evidence for
cannabis-based medicinal products alone or in com-
parison with other approved medicines for CNP than
that exists for other pain syndromes.

The process of extending and developing the model
at the decision conference followed the steps developed
during the 2009-2011 Benefit-Risk Project sponsored
by the European Medicines Agency (EMA)> and by the
2009-2013 IMI-PROTECT administered by the EMA.>*
The steps are fully described in Chapter 5 of Benefit-
Risk Assessment in Pharmaceutical Research and Devel-
opment,” and follow the subheadings hereunder.

Effects and their definitions

At the decision conference, participants reviewed the
subgroup’s benefits and safety effects of medical treat-
ments for CNP. They agreed that pain relief and quality
of life were the two benefits, and they added seven more
safety effects. These are shown in the Effects Tree of
Figure 1, which was created using Hiview3 software,>®
with agreed definitions in Table 1.

Treatment options

The group considered 12 pharmacotherapies that are
widely used in chronic pain syndromes. Three differ-
ent types of CBMPs were distinguished: 1:1 ratio
Ag—tetrahydrocannabinol (THC): cannabidiol (CBD)
products (e.g., Sativex or 1:1 THC:CBD extracts),
CBD-dominant products (either purified CBD or a
CBD-rich extract with very low or no THC) and
THC-dominant products (either purified THC or a
THC-rich extract with i.e., with very low or no CBD),
administered orally or by sublingual routes. We chose
to consider orally administered pharmacotherapies
only, and not to include inhalation therapies (although
the most commonly used) because of expert recom-
mendations against smoking'® and health concerns re-
lating to other methods of inhalation.

1 THC/CBD 1:1 7 Tramadol
2 CBD dominant 8 Ibuprofen
3 THC dominant 9 Methadone
4 Duloxetine 10 Oxycodone
5 Gabapentinoids 11 Morphine
6 Amitriptyline 12 Fentanyl
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FIG. 1. The Effects Tree for assessing the relative benefit-safety of neuropathic pain pharmacotherapy.

Scoring the drugs on the criteria

Participants evaluated the pharmacotherapies relative
to each other on 0-100 scales, one scale for each effect
criterion, similar to the one for pain relief shown in
Figure 2. First, the group agreed which options were

most preferred for their clinical value, and these were
assigned an arbitrary score of 100. Second, they agreed
the least preferred and assigned it a score of zero. Third,
the group discussed, debated, and agreed scores be-
tween 0 and 100 for the remaining options. All
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Table 1. Definitions of the Favorable and Unfavorable Effects

NUTT ET'AL.

Effect

Description

Favorable effects Pain relief
baseline

Opioid sparing

Quality of life

Psychotomimetic

Cognitive impairment

Tolerance increase

Dizziness

Drowsy

Constipation

Affect disorders

Unfavorable effects
Adverse events

Proportion of patients reporting >30% reduction in neuropathic pain relief compared with

Meaningful reduction in milligrams of 24-h morphine consumption
Improvement in quality-of-life score

Proportion of patients experiencing psychotomimetic effects

Proportion of patients experiencing cognitive impairment

Proportion of patients requiring more drug as tolerance increases

Proportion of patients experiencing dizziness

Proportion of patients experiencing drowsiness

Proportion of patients experiencing constipation

Proportion of patients experiencing affect disorders. Includes anxiety, depression, emotional

blunting, decreased motivation, and disconnect

Unfavorable effects
Serious adverse events

Overdose toxicity
Cardiac effects
Respiratory depression
Renal impairment
Withdrawal

Metabolic effects

The potential for toxic effects from accidental of deliberate overdosing

Proportion of patients experiencing cardiac effect

Proportion of patients experiencing respiratory depression

Proportion of patients experiencing renal impairments

Proportion of patients experiencing drug withdrawal per se

Proportion of patients experiencing metabolic effects. Includes hypoglycemic effects,

diabetics, weight changes, libido, and osteoporosis.

Gastrointestinal
Dependency

Proportion of patients experiencing gastrointestinal effects. Includes bleeds and ulcers.
The likelihood of increasing the dosage

numbers represent the judged strength of preference
for the pharmacotherapies; higher numbers represent-
ing more effectiveness for the favorable effects, and bet-
ter safety for the unfavorable effects.

The properties of these 0-100 scales are similar to
those of a Celsius scale, whose 0 and 100 points are
based on the freezing and boiling points of water at
sea level. Zero does not represent no temperature and

4 N\
Options Preference
1 THC/CBD 100 —
2 CBD 20
3 THC 70
4 Duloxetine 100 80 —
5 Gabapentinoids 100
6 Amitriptyline 100
7 Tramadol 65
8 Ibuprofen 0 805
9 Methadone 70
10 Oxycodone 60
11 Morphine 50 40 —
12 Fentanyl 50
20
oL@
FIG. 2. Scores agreed by participants for pain
relief.
. J

100 is not a maximum temperature; the zero for ibu-
profen simply means it has the least effect on pain con-
trol, whereas the three pharmacotherapies at 100 are
tied for having the best effect.

In scoring the options, participants were given a few
moments to think of an appropriate number, com-
pared with the zero and 100, then to say what they
thought, followed by group discussion. This “think,
reveal, discuss” process was intended to prevent partic-
ipants from anchoring on the first person to suggest a
number in open discussion,”” an approach that mini-
mizes bias in group assessments.

Consistency checks initiated by the facilitator were
intended to ensure the internal consistency in the pref-
erence values assessed by the group. For example, the
facilitator asked, “Morphine has been scored at 50,
duloxetine at 100 and ibuprofen at 0 for pain relief.
Is duloxetine really as much better than morphine as
ibuprofen is worse?” This sort of question helps asses-
sors to provide realistic numbers. It also avoids inter-
preting ratios of numbers. Duloxetine is not twice
better than morphine for pain relief because ibuprofen
can provide some pain relief to some patients, so its
zero is merely defining a point on a relative scale, sim-
ilar to zero degrees in Celsius temperature (Table 2).

Weighting the effect criteria

The scoring process resulted in 17 0-100 scales, one for
each effect criterion, but it is evident that not all scales
represent the same ranges of added clinical value, so
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participants in the decision conference assigned
weights to each. These are scale constants that equate
the units of preference value across the scales. This
weighting process is analogous to recognizing that
both Fahrenheit and Celsius scales contain 0-100 por-
tions, but the swing in temperature on the Celsius scale
is a greater range of temperature: it takes 9 Fahrenheit
degrees to equal 5 Celsius degrees, a ratio of 9:5.

In MCDA, the process is called “swing weighting” be-
cause it compares the swing from least to most preferred
positions on one scale compared with another.”® It is not
° just the importance of the effect, rather it represents
both the objective difference between least and most
preferred positions on a scale, and how much the asses-
sors care about that difference, which usually means
judging the clinical relevance of the difference. The
weighting process went through three stages: (1) relative
weighting of the criteria for the benefit effects, (2) rela-
tive weighting comparing swings for the adverse safety
effects, then for the serious adverse effects, and (3) rela-
tive weighting of the highest-weighted benefit effect
against the highest-weighted safety effect.

The weighting process in MCDA preserves the ratios
of all weights even though they are eventually normal-
ized to ensure they sum to 1.00 (displayed in this report
as 100) across all the criteria before multiplying by the
scores to give the final weighted preference values. The
© group judged the clinical difference between the best
and worst drug for quality of life to be the largest dif-
ference for this set of drugs, with pain relief the second
largest best-worst difference.

Fentanyl
100

10
0
0
0

101

Oxycodone  Morphine
60
100 100

Methadone

100

—_— — — — — — —

Tramadol Ibuprofen
65

Amitriptyline
100
100
50

Gabapentinoids
100
100
100

100
30
40

100
20
20
30
40
20
40
60
40
90

100
10
75

100
50

Results

Multiplying preference values by the corresponding
swing weights and summing those products for each
drug gives the overall weighted preference values
shown in Table 3. The figures in the white rows are
now referred to as benefits and safety because they rep-
resent the weighted input evaluations separately for the
two benefits and the 15 safety effects. The bottom total
row shows the weighted average of the two weighted
sums in each column, providing a single figure that
represents each drug’s benefit-risk balance. For exam-
ple, the equation for THC/CBD is simply (81 X 0.352) +
(78 x0.648) =79. Figure 3 shows bar graphs of the sepa-
rate weighted benefits and safety.

The breakdown of the weighted benefit and risks
is shown in Figure 4, with a separate color associated
with each of the 17 effect criteria. The figure is based
on the weighted preference values shown in Table 4.

70
100
100

0

55

50

20

35
100

70

920

40
100
100

20

50
100

50

40
100
100
100

90

80
100
100
100
100
100
100
100

90
100
100

THC/CBD CBD THC Duloxetine
20
30
75
100
75

5
6.
4
1
2
4
2.5

Weight
14.5
0
20.7
5
2
4
3
3

4.6
CBD, cannabidiol; Gl, gastrointestinal; THC, tetrahydrocannabinol.

Pain relief

Opioid sparing
Quality of life
Psychotomimetic
Cognitive impairment
Tolerance

Dizziness

Drowsy
Constipation

Affect disorders
Overdose toxicity
Cardiac effects
Respiratory depress
Renal impairment
Withdrawal
Metabolic effects
Severe Gl effects
Dependency

Table 2. Input Preference Scores for Each of the Benefit and Safety Effects
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This final table, called an Effects Table, provides
the information for comparing the effects for any
of the drugs as the weighting process has provided
a common unit of preference value. Recall that only
differences between the weighted preference values
and/or their totals can be compared meaningfully,
not their ratios.

Fentanyl
32
33
33

Morphine
32
37
36

Trade-offs between benefits and safety

At this point it would be useful to see the separate
weighted preference values for the benefits and for
the safety effects without regard for the trade-off weight
between those two nodes. This is shown in Figure 5.
The circles are located at the values of benefits and
safety from the corresponding rows of Table 3.

The ideal position on this graph would be the upper
right, a beneficial safe pharmacotherapy, scoring 100
and 100, but there is no drug that is best in overall benefits
and safety. THC/CBD is the best compromise between the
higher benefits but less safety of THC, on the one hand, or
the safer but lesser benefits of CBD, on the other hand.

Those three drugs define what is known as the “effi-
cient frontier;” there is no better drug outside the blue
shading. However, close examination reveals a unique
feature: THC/CBD and THC are better in benefits and
safety than all the noncannabinoid pharmacotherapies.
The only exception is ibuprofen, whose safety score is
79 compared with 78 for THC/CBD. For all the other
noncannabinoids, at least one of the three CBMPs is bet-

Tramadol Ibuprofen Methadone  Oxycodone
44 0 52 42
79 41 38
51 45 40

53

Amitriptyline
65
46

Gabapentinoids
71

T; 53 ter. If a regression line were fit through the noncannabi-

P noids, excepting ibuprofen, it would be tilted from lower

H left to upper right, which shows a trend for delivering

) @ more benefit at greater safety, an interesting feature.

(] =

2% uny

=| 3 O © O

[

= 8 Sensitivity analyses

20 Some participants were surprised to see the CBMPs

; E|88R dominating the other drugs and requested that sensi-

9 tivity analyses be performed to address any potential

a8 are bias (or perceived bias) in the group’s scores and

E weights. These sensitivity analyses involved making

&8 changes to the inputs, both during and after the deci-

@ § s RR sion conference, to demonstrate the extent to which re-

@ | F sults would change with different scores or weights.

? . Changes in the weights were explored for all the ef-
K= . .

) o 83g fect criteria and the nodes in the Effect Tree. Nearly all

é’ = - showed that the dominance of the CBMPs remained,

o - although not necessarily as strongly, over plausible

AR 2= ranges for weights. The only effect that breaks the dom-

FlE &88 inance is shown in Figure 6.
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FIG. 3. The overall weighted preference values for the neuropathic pain pharmacotherapies. More blue
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FIG. 4. Contributions to the totals by each of the 17 effects. The top blue (pain relief) and yellow (quality
of life) sections of each bar show the magnitude of benefits; the rest show safety.
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Table 4. Effects Table of Weighted Preference Values

Tramadol Ibuprofen Methadone Oxycodone Morphine Fentanyl

Amitriptyline

Weight THC/CBD CBD THC Duloxetine Gabapentinoids

Effects
Benefits

73
4.1

73
4.1

8.7
6.2

10.2
83

0.0
0.0

94
6.2

14.5
83

14.5
10.4

14.5
83

10.2
20.7

29
83

8.0
20.7

14.5
20.7

Quality of life

Pain relief
Safety—AEs

5.1

5.1 0

2.6
4.0

5.1

1.1

3.1

57

5.7

Cognitive Impairment

Psychotomimetic
Tolerance

1.1

23
1.5
14
3.1

13
1.0
1.2
34
32

25
44
27

1.6
2.0
1.7
34
3.9

25
49

Dizziness

17
13
44

03
31
23

1.8
5.0
2.0
5.7
44
0.2

7.6
2.0
6.3
44
03

34
46
84
50
6.3
44

84
35
6.3
44
0.8
19

34
34
46
84
5.0
6.3
44

Affect disorders
Overdose toxicity
Cardiac effects
Respiratory depress
Renal impairment
Withdrawal

Constipation
Safety—SAEs

Drowsy

1.9

44
13

13

44
13

15
23
44
25

15
25

Metabolic effects

44
1.9

44
25
Boldface values identify best benefit and worst safety.

Severe Gl effects
Dependency
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The vertical red line is located at the current weight
for pain relief, 14.5 (from Fig. 3). All the other lines
represent their total score as the weight on pain relief
is changed. The intersection of the vertical red line
with each of the other lines occurs at their total values
shown in Table 3. As the weight is increased, THC/
CBD declines in preference, with duloxetine emerging as
better when the weight exceeds 35, followed closely by
the gabapentinoids and amitriptyline, then opioids.

After the decision conference, one participant sug-
gested we had scored THC/CBD and THC too high
on pain relief and quality of life and suggested those
two scores be decreased by half. The result is shown
in the benefit versus safety plot of Figure 7.

Halving just the pain control scores shows that
THC/CBD and THC still dominate the pharma-
cotherapies, but less so than shown in Figure 5. In
addition, if the quality-of-life scores for the two canna-
binoids are halved, the right plot shows that duloxetine
and the gabapentinoids move up to the efficient fron-
tier, with amitriptyline slightly less good.

Differences
The aforementioned plots made no assumption about
the trade-off between benefits and safety. Taking ac-
count of that trade-off makes it possible to compare
the performance between pharmacotherapies because
the scores are based on a common unit of preference
value. The aforementioned analyses show that decisions
about the drug will be different depending on whether a
patient or clinician is more concerned about pain relief
or about quality of life, as seen most clearly in Figure 8.
The weighted difference (Wtd Diff) column shows the
result of multiplying the cumulative weight (Cum Wt) for
each effect by the difference in preference values (Diff)
between the two drugs shown in the top white fields.
The effects have been put in order of the Wtd Diffs of
the pair of pharmacotherapies, with the Wtd Diff sum
equal to the difference in their overall preference values
(negative signs favor the right-listed pharmacotherapies
over the left one). The green horizontal bar graphs
show the relative advantages of THC:CBD, and the red
bars are the advantages of duloxetine. The sums of
those positive and negative weighted scores equals the
15-point difference in their total scores shown in Table 3.

Discussion

This is the first time that CBMPs have been subjected
to an MCDA and compared with each other and
against other neuropathic pain medications, based on
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1-THC/CBD
2-CBD
3-THC

4 - Duloxetine

5 - Gaba's

6 - Amitriptyline
7 - Tramadol

8 - Ibuprofen

9 - Methadone
10 - Oxycodone
11 - Morphine
12 - Fentanyl

-
o

Benefits
o 8 8 &8 8 8

10 20 30 40 50 60 70O
Safety

FIG. 5. Benefit preference values versus the safety preference values shown in Table 3.

90 100

—3-THC

— 4 - Duloxetine

— 5 - Gabapentinoids
—6 - Amitriptyline
=7 - Tramadol

—8 - Ibuprofen

— 9 - Methadone
=10 - Oxycodone
—11 - Morphine
—12 - Fentanyl

. : . 8
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Total weight on Pain Relief

FIG. 6. Sensitivity analysis for pain relief.
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1-THCI/CBD
2-CBD
3-THC

4 - Duloxetine

5 - Gabapentinoids
6 - Amitriptyline
7 - Tramadol

8 - Ibuprofen

9 - Methadone
10 - Oxycodone
11 - Morphine
(2) 12-Fentanyl

10 20 30 40 50 60 70
Safety

10 20 30 40 50 60 70
Safety

90 100

FIG. 7. The results of sensitivity analyses on the input preference scores for THC/CBD and THC. Halving
the Pain Control scores gives the left plot. An additional halving of the quality-of-life scores is shown in the
right plot. CBD, cannabidiol; THC, tetrahydrocannabinol.

Compare |THC/CBD ~| minus |Duloxetine -

Model Order CumWt | Diff | WidDiff | Sum
Benefits Quality of Life 207 60 124 124 —
Serious Adverse Effe Overdose toxicity 84 40 34 158 ==
Adverse Effects Cogpitive Impairment 57 50 29 187 =
Adverse Effects Affect disorders 46 45 21 208 =
Serious Adverse Effe Cardiac 50 30 15 223 =
Serious Adverse Effe Dependency 25 25 06 229
Serious Adverse Effe Respiratory Depress 63 10 06 235
Serious Adverse Effe Withdrawal 15 40 06 241 '
Adverse Effects Dizziness 49 10 05 246
Adverse Effects Drowsy 34 10 03 250
Adverse Effects Constipation 34 10 03 253
Benefits Opioid Sparing 00 50 00 253
Serious Adverse Effe Renal Impairment 44 0 00 253
Serious Adverse Effe Metabolic Effects 25 0 00 253
Serious Adverse Effe Severe Gl effects 44 0 00 253
Adverse Effects Tolerance 25 .25 06 247 ¢
Adverse Effects Psychotomimetic 51 50 25 24| =
Benefits Pain Relief 145 45 65 156 |mm—

. 1000 156

FIG. 8. THC/CBD is better for quality of life, but duloxetine is better for pain relief. This pattern is similar
for gabapentinoids and amitriptyline as comparators with THC/CBD.
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benefit-safety balances. In this study, we compared three
cannabinoid options and nine noncannabinoid medica-
tions for their beneficial effects on pain relief and quality
of life, against seven adverse effects, and eight serious ad-
verse effects. The results showed the best benefit-safety
balance, 79, for THC/CBD (1:1), and least good balance
for fentanyl, 33. The 46-point difference in performance
is substantial, with about two-thirds of the difference
contributed by better quality of life and lack of overdose
toxicity and respiratory depression.

The dominance analysis showed that two CBMPs op-
tions, THC/CBD and THC, are more beneficial and safer
than any of the alternatives. However, that generaliza-
tion is only valid at the level of the combined benefits
and combined safety effects. The Effects Table at
Figure 4 gives the weighted preference values for all
204 combinations of the 12 pharmacotherapies and 17
effects. The table shows duloxetine, gabapentinoids,
and amitriptyline as best for pain relief, with THC/CBD
and THC as best for quality of life. The Effects Table also
highlights the worst side effect for each drug. Only
THC/CBD, CBD, and duloxetine avoid worst scores
for side effects, whereas THC has only one worst score,
for psychotomimetic effects.

Sensitivity analyses—conducted jointly during the
MCDA process—helped to resolve uncertainty about
the data, such as it is, and disagreements about weights.
Fortunately, MCDA models are fairly robust to impre-
cision in the inputs,” which was borne out for this
MCDA on CBMPs The benefit versus safety graphs
showed that THC/CBD remained the most preferred
pharmacotherapy over wide ranges of weights on the
safety node and the individual effects. Since this
emerged from a multitude of questions and compar-
isons, rather than straightforward simple scoring,
the final dominance at the benefit-safety level of
the cannabinoids over all the other medicines was
initially surprising to the group. However, this be-
came reasonable and accepted by the group in light
of the recognition that CBMPs scores were driven
by their beneficial effects on quality of life, combined
with their superior side effects profile. The 15-point
superiority of THC/CBD over duloxetine, for exam-
ple, was due to better quality of life, less overdose
toxicity, cognitive impairment, and less disturbance
on affect, which provided a net benefit for the CBMPs
over duloxetine’s better pain relief and psychotomi-
metic effects. This profile was similar to the differ-
ence between THC/CBD and gabapentinoids and
amitriptyline.
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Many pain patients seek medical attention precisely
because their pain interferes with some or all aspects of
their quality of life.*” Simple pain scores, although pro-
viding important information, do not capture the pa-
tient’s total pain experience, which includes the effect
on quality of life.*' In our study, the improvement in
quality of life was considered a major therapeutic target
by the two patient representatives a view supported by
the expert clinicians within the group and by the re-
search of Almeida et al.*?

This complex multimodal analgesia exerted by THC
is compatible with the ubiquitous distribution of CB; re-
ceptors in the CNS and the fact that cannabinoids act as
complex neuromodulators. It has also been shown that
the analgesic effects of THC may be more attributable
to its effects on higher cognitive emotional brain mech-
anisms than its effects on somatosensory processing
(antinociception).*’ Clinically, this has been scarcely ex-
plored. In one of the two medical cannabis studies in-
cluding quality of life, Toth et al.** highlight that
flexible-dose nabilone (1-4 mg/day) was effective in re-
lieving neuropathic pain symptoms, improving dis-
turbed sleep, and overall quality of life. In another
small study of 23 participants, Ware et al.*> found no
statistically significant effects on quality of life of smok-
ing cannabis with THC potencies of 0%, 2.5%, and 6%.
However, at 9.4% sleep improved. The absence of qual-
ity research on quality-of-life studies is disappointing
and highlights the need to collect better evidence.

Recognizing the relative paucity of high-quality
published data on the three cannabinoid pharmaco-
therapies, the group conducted a sensitivity analysis
whereby scores on pain relief for THC/CBD and
THC were halved; but these two cannabinoids still
dominated the alternatives. In contrast, when the input
preference scores on quality of life were also halved,
then duloxetine, the gabapentinoids, and amitriptyline
clustered together near or on the efficient curve, leav-
ing the CBMPs well inside.

The Effects Table provides the collective views of the
experts, clinicians, and patients who participated in the
decision conference, so could be of use to a prescriber
wishing to make a better-informed decision for an in-
dividual patient. As a general example, if a patient
and their clinician are more concerned about quality
of life than pain relief, then Table 4 shows that
THC/CBD or THC could be the best pharmacother-
apy. For patients who are more concerned about pain
relief, then duloxetine might be the best choice, as it
has a better safety profile than the gabapentinoids
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and amitriptyline. The Effects Table makes clear that
there is a trade-oft to be considered between pain relief
and quality of life measures, and that side effect profiles
need to be considered. The Effects Table makes all this
explicit in a form made possible by MCDA modeling.
The data supplied regarding subscores may, therefore,
further serve to consider specific desired or undesired
effects in patients with specific symptom constellations
and/or medical comorbidities.

A main limitation of this study is in the shortage of
published data for some of the pharmacotherapies, par-
ticularly for the CBMPs (and CBD alone in particular),
requiring heavy reliance on participants’ judgments
about scores. That paucity of data was not only antici-
pated but was actually the rationale for holding this
MCDA meeting and benefitting from the real-world
views of an expert panel. Accordingly, participants
were carefully chosen for their medical and scientific
expertise about neuropathic pain and its treatment,
clinical experience in treating patients, knowledge
about cannabinoids and CBMPs, and incorporating
representatives of patients with CNP who have direct
experience themselves with the pharmacotherapies
reviewed and were also acquainted with the experi-
ences of other patients using them.

At the end of the decision conference, participants
were asked for their views of the MCDA/decision con-
ferencing approach. Most considered the results were a
very good way of reaching a joint result about an issue
for which there is little data. Several participants
thought the group might be biased in favor of the
CBMPs. Some participants also thought the group
might be biased against opioids although they are
widely used (although not usually guideline recom-
mended) in treatment of CNP. It was felt that this
may have been particularly influenced by the patient
representatives’ opinions expressing negative views.
Bias is indeed a concern in any study relying on re-
sponses from panel members. Fortunately, minimizing
or eliminating bias is built into the decision conferenc-
ing process by careful selection of participants with di-
verse views on the key issues and the application by the
facilitator of bias-minimizing techniques in eliciting
participants’ judgments, as had been explained else-
where.*>*” We would welcome studies aiming to repli-
cate this research with different groups of experts in
different countries. Finally, although we fully ac-
knowledge that this MCDA approach is not a substi-
tute for high-quality clinical trials, it may serve to
responsibly share valuable clinical experience, and
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provide much-needed guidance to prescribers and pa-
tients while awaiting publications of better evidence in
the field.

Conclusions

What is known about this topic

The value of CBMPs for pain management remains con-
troversial. Some patients and clinicians prefer it to other
medications but in the United Kingdom most doctors
are reluctant to prescribe because high-quality evidence-
based recommendations are lacking, and clinical experi-
ence, education, and support are limited. In the absence
of persuasive evidence, and in the face of growing clin-
ical use, it is important to obtain the best specialist esti-
mates of the value of the available cannabis-based
medicinal products. This is ideally performed by apply-
ing MCDA using evidence from RCTs and judgments
about the clinical relevance of the evidence to determine
the benefit-safety balance of drugs.*®

What this study has contributed
Our study, the first of its kind, revealed clinically relevant
differences in efficacy and adverse effects ratings for a
range of different pharmacotherapies used for neuro-
pathic pain. Overall CBMPs of THC/CBD, in a 1:1
ratio, achieved the highest overall score, followed by
CBD dominant at 75, then THC dominant at 72. When
only benefit measures are considered and not safety mea-
sures, the antidepressants (duloxetine and amitriptyline)
and the gabapentinoids were rated best for pain control,
whereas the THC-containing products scored best for im-
proving quality of life. When safety benefits alone were
considered CBD/ibuprofen and THC/CBD came out best.
The current disparity between prescribers’ and pa-
tients’ beliefs in CBMPs medical cannabis may reflect
different weightings being given to the relief of pain
compared with quality of life. The impact of CBMPs on
improving patients’ quality of life is increasingly recog-
nized.*** As it emerges that cannabinoids are relatively
safe options, certainly compared with other substances
used for CNP management, they should be included in
the armamentarium of clinical specialists, in line with
the recent position article from the European Pain Feder-
ation Task Force on the topic.'” The decision regarding
specific patients should take into account existing litera-
ture and professional guidelines and, in the face of partial
evidence, collective clinical experience. This option
should be patient tailored, that is, explored in detail by
prescribers and patients together when pharmacological
treatment of neuropathic pain is being considered.
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THC/CBD = tetrahydrocannabinol/cannabidiol

Abbreviations Used

AEs = adverse events
CBMPs = cannabis-based medical products
Cl = confidence interval
CMC = Centre for Medical Cannabis
CNP = chronic neuropathic pain
DDS = descriptor differential scale
DPN = diabetic peripheral neuropathy
EMA = European Medicines Agency
Gl = gastrointestinal
IQR = interquartile range
MCDA = multicriteria decision analysis
NASEM = National Academies of Sciences, Engineering and Medicine
NNT = number needed to treat
NRS = numerical rating scale
PNP = peripheral neuropathic pain
RCT =randomized control trial
SAEs = serious adverse events
SGIC = Subject Global Impression of Change

VAS = visual analog scale
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Efficacy of cannabis-based medications compared to =&
placebo for the treatment of chronic neuropathic pain:
a systematic review with meta-analysis

Review Article

Bradley Sainsbury’, Jared Bloxham', Masoumeh Hassan Pour’, Mariela Padilla’, Reyes Enciso®

"Master of Science Program in Orofacial Pain and Oral Medicine, Herman Ostrow School of Dentistry of USC, Los Angeles, California,
USA

“Clinical Dentistry, Herman Ostrow School of Dentistry of USC, Los Angeles, California, USA

3Department of Geriatrics, Special Patients and Behavioral Science, Herman Ostrow School of Dentistry of University of Southern
California, Los Angeles, California, USA

Background: Chronic neuropathic pain (NP) presents therapeutic challenges. Interest in the use of cannabis-based
medications has outpaced the knowledge of its efficacy and safety in treating NP. The objective of this review
was to evaluate the effectiveness of cannabis-based medications in individuals with chronic NP.

Methods: Randomized placebo-controlled trials using tetrahydrocannabinol (THC), cannabidiol (CBD),
cannabidivarin (CBDV), or synthetic cannabinoids for NP treatment were included. The MEDLINE, Cochrane
Library, EMBASE, and Web of Science databases were examined. The primary outcome was the NP intensity.
The risk of bias analysis was based on the Cochrane handbook.

Results: The search of databases up to 2/1/2021 yielded 379 records with 17 RCTs included (861 patients
with NP). Meta-analysis showed that there was a significant reduction in pain intensity for THC/CBD by —6.624
units (P < .001), THC by -8.681 units (P < .001), and dronabinol by -6.0 units (P = .008) compared to placebo
on a 0-100 scale. CBD, CBDV, and CT-3 showed no significant differences. Patients taking THC/CBD were
1.756 times more likely to achieve a 30% reduction in pain (P = .008) and 1.422 times more likely to achieve
a 50% reduction (P = .37) than placebo. Patients receiving THC had a 21% higher improvement in pain intensity
(P = .005) and were 1.855 times more likely to achieve a 30% reduction in pain than placebo (P < .001).
Conclusion: Although THC and THC/CBD interventions provided a significant improvement in pain intensity
and were more likely to provide a 30% reduction in pain, the evidence was of moderate-to-low quality. Further
research is needed for CBD, dronabinol, CT-3, and CBDV.

Keywords: Cannabidiol; Cannabis; Meta-Analysis; Neuropathic Pain; Systematic Review.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in
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INTRODUCTION affecting the somatosensory system” [1]. NP occurs as
a result of a pathological maladaptive reaction of the
nervous system to damage or injury, and is sometimes

Neuropathic pain (NP) is described by the International described as pain being felt in the absence of afferent

Association for the Study of Pain (IASP) as “Pain that nociceptive input or noxious stimuli that are typically

arises as a direct consequence of a lesion or diseases interpreted at the cortical level of the brain as pain [2].
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Causes of NP include multiple sclerosis (MS), diabetes,
cancer, spinal cord injury, HIV infection, shingles, and
stroke, as well as other conditions, such as trigeminal
neuralgia (TN), amputation, traumatic or postsurgical
nerve injuries, peripheral nerve injury, leprosy, and
lumbar or cervical radiculopathies [2,3]. NP impairs the
overall quality of life by negatively affecting work
performance, influences social relationships, and
significantly impacts the healthcare system [4].

NP can be found in many areas of the somatosensory
nervous system. It can be acute or chronic, continuous
or episodic, and spontaneous or evoked by typically
non-painful stimuli. The intensity and pattern can vary
between individuals and within individuals [5]. NP can
be mediated and maintained by both central and
peripheral mechanisms that cause dysfunction in the
transmission and processing of neural stimuli within the
somatosensory system [5]. Mechanisms implicated in NP
include alterations in ion channels, imbalances between
excitatory and inhibitory somatosensory signaling, and
the variable ways in which pain signals are modified in
system (CNS) [2]. Central

sensitization is an important contributor to persistent pain

the central nervous
and allodynia, which is common in chronic NP by altering
the sensory reaction produced by normal stimuli,
including signals that would normally produce innocuous
sensations [6]. The variability of the clinical presentation
and symptoms along with the possible involvement of
CNS dysfunction have made the treatment of NP a
challenge for clinicians. Therefore, it often requires a
multimodal

and multidisciplinary  approach  for

management [2].
1. Cannabis interventions

Existing evidence suggests that the Cannabis plant has
been used by humans for hundreds of years for various
purposes, including its therapeutic properties, such as pain
relief; appetite stimulation; alleviation of fatigue, anger,
and fear; and the treatment of epilepsy [7,8]. In 1970,
the Controlled Substances Act made it unlawful to grow
and sell hemp and marijuana in the United States (USA),
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thereby limiting the possibility to explore its properties.
Progressive social and political changes in the USA and
other countries and the passing of the 2014 Agricultural
Act, which differentiated hemp and marijuana’s legality,
has allowed researchers to investigate the benefits of
cannabis and its potential therapeutic use for the
management of several medical conditions, including
chronic NP [9].

Cannabis is a genus of plants in the Cannabaceae
family [10]. Two recognizable species within the
cannabis genus are Cannabis sativa and Cannabis indica,
and are known as marijuana [11]. Marijuana and hemp
are two strains of C. safiva; marijuana is cultivated mainly
for its delta 9-tetrahydrocannabinol (delta 9-THC)
content, and hemp for its usefulness in the production
of industrial products such as clothing, paper, oil, and
food [12]. The scientific investigation of C. sativa has
made significant progress in the past 35 years, as the
numerous active ingredients of C. sativa strains have been
identified, and major breakthroughs have been made
concerning the human body's endogenous cannabinoids
(CBs) and the endocannabinoid system (ECS) with its
regulatory functions in health and disease [13].

The ECS is the pathway by which tetrahydrocannabinol
(THC) and other CBs interact in an animal’s body. Prior
research has shown that CB receptors and ligands are
present in the bone, immune system, peripheral nervous
system, and CNS [14]. Studies have shown that the ECS
has three functions in mammals [15]. The first function
affects stress recovery in animals, acting in a feedback
loop where endocannabinoid signaling is activated by
stress and acts to return nervous, behavioral, and
endocrine systems to a homeostatic balance [16]. The
second role is thought to regulate the body’s energy
balance through regulation of food intake, utilization, and
storage [17]. The third function involves immune system
tasks, whereby endocannabinoid signaling is activated by
injury [18]
inflammatory responses [19]. Thus, the ECS is involved

tissue and modulates immune and
in multiple homeostatic and physiological functions, such

as antinociception, inflammation, cognition and memory,
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nausea and vomiting, endocrine function, and immune
system recognition [20].

Cannabis reportedly contains over 450 compounds, with
70 classified as phytocannabinoids. Delta 9-THC is the
main active component, with psychoactive (e.g., reduction
of anxiety and stress) and pain-relieving properties.
Cannabidiol (CBD) is another component of interest.
Studies have shown that CBD has a lower affinity for
CB receptors and may counteract the undesirable effects
of THC on memory, cognition, and mood, but may also
have an effect on pain modulation by anti-inflammatory
properties [21]. The specific functions of the identified
cannabinoids that act as ligands at CB receptors within
the nervous system have only been partially elucidated
[14]. However,

pharmacological studies and research using CB receptor

according to data from prior
knock-out mice, the mechanisms involved in the analgesic
effects of CBs are thought be based on the activation of
CB1 and/or CB2 receptors, causing a decrease in pain
signal transmission and/or anti-inflammatory effects [22-
24]. Two major endocannabinoids described so far,
2-arachidonylglycerol and anandamide, have been shown
to influence the transmission of pain signals by acting
on CB1 and CB2 receptors [22]. Additionally, these
endogenous receptors in humans may play a role in
reducing changes in cognitive and autonomic processing
in chronic pain states [25].

Preclinical data demonstrate that the CB1 receptor is
expressed in regions of the CNS, such as the dorsal root
ganglia [26], periaqueductal gray area and nucleus raphe
[27,28], dorsal horn of the spinal cord [29], and forebrain
[30]. Additionally, evidence from several animal models
demonstrates an upregulation of CB receptors in the CNS
following nerve injury, suggesting a role of cannabinoids
in the possible treatment of NP conditions [31-33].
Studies  examining

plant-based and  synthetic

cannabis-based interventions have provided data
suggesting the use of cannabis-based medications as a
possible approach for the management of chronic NP of
different origins [34].

Given the current challenges in the treatment of chronic

NP in combination with the ongoing fear of the long-term
effects of the opioid epidemic, chronic pain management
physicians as well as orofacial pain specialists need more
innovative, effective, and safer options to alleviate NP
[35]. Although

inflammatory medications are the primary pharmaco-

opiates and non-steroidal anti-
logical treatments for nociceptive pain, these medications
have a modest effect and only in a minority of patients
with NP due to the inability to precisely target the
underlying mechanisms [36]. High-potency opioids have
a number needed to treat one patient to experience a
reduction of pain by at least 50% (NNTB) of 4.3 NP
(NNTB 3.4-5.8) [37]. Current pharmacological treatments
for chronic NP have largely been limited to tricyclic
antidepressants (TCAs) and neuromodulators (i.e.,
sodium channel blockers and anticonvulsants), but these
have also only shown partial efficacy in most patients
[38], with a NNTB for these first-line drugs falling in
the range of 3.5 to 7.7 for one patient to achieve at least
a 50% reduction in pain [37]. Individuals with chronic
NP conditions struggle to find effective treatment options
and often undergo multiple trials with commonly used
medications in search for an effective treatment and relief.
The financial, social, psychological, and physical toll that
poorly treated chronic NP can contribute significantly.
Individuals with painful neuropathic disorders show a
three-fold increase in healthcare costs compared to the
matched control groups [39]. The prevalence of NP in
the general population has been reported to be between
7% and 10% in some countries [2,40].

There is a need to explore additional treatment options
for NP; with the increasing awareness and use of
cannabinoids for medical purposes, a systematic review
with meta-analysis is needed to summarize its
effectiveness and safety as a therapeutic option for the

treatment of chronic NP.
2. Objectives

The objective of this systematic review and
meta-analysis was to evaluate the effectiveness of

cannabis-based medications, including herbal cannabis

http://www.jdapm.org 481
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(marijuana), cannabinoid
(THC/CBD, dronabinol), and pharmacological synthetic

cannabinoids (e.g., nabilone, CT-3), as therapeutic agents

plant-based compounds

compared to placebo intervention (i.e., cigarettes with 0%

cannabis) in patients with chronic NP.

METHODS

1. Research question

This study follows the preferred reporting elements for
(PRISMA)
guidelines [41], and the procedure was registered with
PROSPERO #CRD42021234766. The PICOS question

was:

systematic reviews and meta-analyses

¢ Population: Individuals diagnosed with NP (central
NP, cancer-related neuropathy, painful diabetic
neuropathy,
(CRPS) type II, postherpetic neuralgia (PHN),
peripheral polyneuropathy of other etiologies,

complex regional pain syndrome

trigeminal neuralgia; HIV neuropathy, spinal cord
injury; postoperative or traumatic peripheral nerve
lesions due to trauma; nerve plexus injury and
phantom limb pain).

e Intervention: Cannabis-based medications, either
herbal forms of cannabis (marijuana), plant-based
cannabinoid compounds (THC/CBD, dronabinol), or
pharmacological (synthetic) cannabinoid formulations
(e.g., nabilone, CT-3). Any route of administration
(i.e., smoking, vaping, oral administration)

e Comparison: Placebo intervention.

® Primary outcomes: NP intensity and spontaneous
pain intensity at baseline and post-treatment or
reduction post-treatment.

® Secondary outcomes: Other pain outcomes, quality
of life, cognitive decline assessment, sleep quality,
qualitative  testing, disability status, rescue
medications, and adverse events or side effects.

o Setting: Orofacial pain clinic, university hospital, or

clinical care center.
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2. Inclusion and exclusion criteria

The studies included in this systematic review were
limited to publications in English of randomized
placebo-controlled trials. Studies identified with no
placebo control, abstract only, not in English, with
conditions other than NP, where cannabinoid medications
were adjuvant only, and duplicate studies were excluded

from this review.
3. Search methods for identification of studies

Four electronic databases (EMBASE, MEDLINE
through PubMed, Web of Science, and Cochrane) were
searched up to 2/1/2021 using the strategies described in
Table 1.

4. Data collection and analysis

After removing duplicates, the references were
screened by three authors (J.B., B.S., M.P.). The titles
and abstracts of all records were analyzed using the
inclusion and exclusion criteria. If there was no
agreement among the reviewers, the full PDF was
retrieved and analyzed. The reference sections of all
literature reviews, systematic reviews, meta-analyses, and
clinical guidelines in addition to all eligible RCTs were
then scanned by three authors (J.B., B.S., M.P.) for any
further applicable references. Any new relevant study was
screened using the same inclusion and exclusion criteria
and subsequently reviewed by the same three authors. If
a consensus was not reached by the authors, the full
article was reviewed, and a fourth author (R.E.) was

involved if there was no consensus.

5. Data Extraction and Management

Three authors (J.B., B.S., M.P.) independently
extracted the data obtained from the identified RCTs.
Data included participants’ demographics, control groups,
intervention groups, funding, and outcomes. Any
disagreement among the three authors (J.B., B.S., M.P.)
was reviewed and resolved by consensus with a fourth
author (R.E.).
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Table 1. Electronic database search strategies

Electronic database

Search strategy

MEDLINE via PubMed
(searched up to 2/5/2020);
re-run on 2/1/2021 search
strategy:

Language: limited to English

Species: limited to Humans

Article types: limit to Clinical Trails, Randomized Controlled Trials, Review, Systematic Reviews, Guidelines,
Meta-analysis, Practice Guideline

((neuralgia OR neuropathy OR neuropathic OR (nerve AND (injury OR lesion)) OR (post-herpetic neuralgia) OR
(post-traumatic neuropathy)) AND ("Cannabis" [Mesh] OR "Medical Marijuana" [Mesh] OR "Cannabidiol" [Mesh] OR
"Cannabinoids" [Mesh] OR marijuana OR marihuana OR cannabis OR cannabidiol OR cannabinoid* OR hash* OR
hemp OR nabilone OR dronabinol OR nabiximols OR Sativex OR levonantradol OR sativa OR tetrahydrocannabinol
OR delta9-tetrahydrocannabinol OR delta-9-tetrahydrocannabinol OR THC)) AND random™

The Web of Science
(searched up to 2/5/2020);
re-run on 2/1/2021 search
strategy:

TOPIC: (neuralgia OR neuropathy OR neuropathic OR (nerve AND (injury OR lesion)) OR (post-herpetic neuralgia)
OR (post-traumatic neuropathy)) AND TOPIC: (marijuana OR marihuana OR cannabis OR cannabidiol OR cannabinoid*
OR hash* OR hemp OR nabilone OR dronabinol OR nabiximols OR Sativex OR levonantradol OR sativa OR
tetrahydrocannabinol OR delta9-tetrahydrocannabinol OR delta-9-tetrahydrocannabinol) AND TOPIC: random*
Limits: Article, Review, Proceedings, Early Access

The Cochrane Library
(searched up to 2/5/2020);
re-run on 2/1/2021 search
strategy:

((neuralgia OR neuropathy OR neuropathic OR (nerve AND (injury OR lesion)) OR (post-herpetic neuralgia) OR

(post-traumatic neuropathy)) AND (marijuana OR marihuana OR cannabis OR cannabidiol OR cannabinoid OR hash
OR hemp OR nabilone OR dronabinol OR nabiximols OR Sativex OR levonantradol OR sativa OR tetrahydrocannabinol
OR delta9-tetrahydrocannabinol OR delta-9-tetrahydrocannabinol OR THC)) AND (random OR randomly OR randomized)

EMBASE (searched up to

2/5/2020); re-run on 2/1/2021

search strategy:

#1 neuralgia OR neuropathy OR neuropathic OR (nerve AND (injury OR lesion)) OR (post-herpetic neuralgia) OR
(post-traumatic neuropathy)

#?2 marijuana OR marihuana OR cannabis OR cannabidiol OR cannabinoid OR hash OR hemp OR nabilone OR dronabinol
OR nabiximols OR Sativex OR levonantradol OR sativa OR tetrahydrocannabinol OR "delta9-tetrahydrocannabinol
OR "delta-9-tetrahydrocannabinol"

#3 randomly OR randomized OR random

#4: #1 and #2 and #3

Limits: English, Article, Article in Press, Conference paper,

scale (NRS) were expressed as the difference in means

6. Assessment of risk of bias in included studies

The risk of bias for each eligible trial was indepen-
dently identified by three reviewers (J.B., B.S., M.P.) and
reviewed by a senior author (R.E.), following the

recommended guidelines in the Cochrane Handbook [42].
7. Statistical analyses

RCTs on cannabis-based medications compared to
placebo groups for NP were included. Means and
standard deviations (SD) were calculated based on
reported medians (m) and interquartile range (IQR) = (q1,
q3), with q1 = 25% quartile, and q3 = 75% quartile, as:
mean = (ql + m + q3)/3; SD = (q3 — ql)/ 1.35. SD was
calculated based on the reported standard error of the
mean (SEM) as follows: SD = SEM x sqrt (N), where
N is the total sample size in the intervention group. For
pain intensity, outcomes reported on a 0-10 scale were
converted to a 0-100 scale by multiplying by 10.

Treatment effects for pain intensity reported on a 0-100
Visual Analog scale (VAS) or a 0-100 Numerical Rating

(DM) of the change in outcomes from baseline with 95%
confidence intervals (CI). Treatment effects for percent
reduction in NP intensity from baseline as well as
McGill pain

questionnaires, and SF-36 were reported as DM of

post-treatment pain disability scores,
post-treatment outcomes with 95% CI. For the number
of patients with 30% (or 50%) reduction in pain intensity,
treatment effects were expressed as risk ratios (RR) with
95% CL

Cochran’s Q test [43] and the 12 statistic [44] were
used to test for heterogeneity. A random-effects model
was employed when there was heterogeneity (Q-test
P<.10); otherwise, a fixed-effect model was used. All
statistical ~analyses were performed wusing the
Comprehensive Meta-Analysis v3 software. (Biostat,
Englewood, NJ, USA). Statistical significance was

defined as P < .05.
8. Subgroup and sensitivity analyses

Sensitivity analyses for low risk of bias versus

http://www.jdapm.org 483
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Fig. 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Flow Diagram [42]. RCT, randomized controlled trials, PDF,

portable document format.

unclear/high risk of bias due to the small number of
studies could not be conducted, nor a funnel plot to assess
for publication bias. Subgroup analyses were conducted
for THC/CBD, THC, CBD, cannabidivarin (CBDV), and
synthetic cannabis therapies (dronabinol, CT-3).

9. Quality of the evidence

A summary of the quality of the evidence was obtained
using the GRADE profiler software (GRADEpro),
following the GRADE Working Group guidelines [45].

484 J Dent Anesth Pain Med 2021 December; 21(6): 479-506

RESULTS

1. Results of the search

The initial search strategy through databases on
February 5, 2020, yielded 513 references, and 9 additional
references identified through a manual search. After
duplicates were removed, 370 records were screened and
reduced to 32 relevant manuscripts. These manuscripts

were searched for full-text availability and analyzed for
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Table 2. Summary of eligible studies

Reference Year, Study design, Total Interventions, sample size per group Delivery Tx duration  Washout Gender Age
Country sample size period for — (M/F) (Mean = SD or range

Crossover in years)
studies

Abrams, et al. 2007, DBRPCT parallel *3.56% THC cigarettes (n = 27) Smoked 5d A BWIF Tx group: 50 = 6

2007 [63] USA design * 0% THC cigarettes (n = 28) Placebo 47 + 7

N =55
Amog, et al. 2020 2020, Crossover DBRPC ~ + 0.5 mg single inhalation of A9-THC Inhaler 3x150mn 2 d 8F/19M 483 =119
[47 Isragl N =27 * 1 mg single inhalation of A9-THC sessions washout
* (% THC Placebo matched
Beman, et al. 2004 2004, DBRPCT Crossover < Sativex (THC 2.7 mg & CBD 2.5 mg per  Spray 14 d No washout ~ 46IY/2F Mean: 39
[49] England N = 48 100 ml) spray 2363

*2.7 mg THC oromucosal spray
* Placebo spray

Eibach, et al. 2020 2020, RDBPC Crossover 400 mg/daily oral dose CBDV dissolved il 4 weeks 3 weeks 3IWIF CBDV: 52.31 = 8.06
48] German N =32 in sesame oil washout 36-65
* Identical appearing placebo dissalved in Placebo: 4831 + 962
sesame Ol 31-65
Ellis, et al. 2009, DBRPCT Crossover 1% to 8% THC cigarettes 5xday Smoked 5d 2 weeks 34MVOF 488 = 68
2009 [56] USA N =34 * Placebo cigarettes 5Xday washout
Karst, et al. 2003 2003, Crossover study * CT-3, 10 mg oral capsules (synthetic THC  Oral capsules 1 week 1 week 138k 29-65
[57] Germany N=2 analog without the psychotropic effects) washout
* Placebo capsules
Nurmikko, et al. 2007, DBRPCT parallel * Sativex (THC 2.7 mg & CBD 25 mg per  Spray 5 weeks N/A 50M/74F  Tx group: 524 = 158
2007 [58] UK & Belgum N = 125 100mL) spray (n = 63) (one patient Placebo: 54.3 = 152
* Placebo spray (n = 62) censored)
Selvarajah, et al. 2010, DBRPCT parallel * Sativex (THC 2.7 mg & CBD 25 mg per  Spray 10 weeks  N/A 18WN1F Tx group: 58.2 = 88
2010 [50] United N=29 100mL) spray (n = 15) Placebo: 54.4 + 116
Kingdom * Placebo spray (n = 14)
Serpell, et al. 2013 2013, United  DBRPCT parallel » Sativex (THC 2.7 mg & CBD 2.5 mg per  Spray 14 weeks  N/A 9BM/150F  Tx group:
[61] Kingdom, N = 246 100mL) spray (n = 128) 576 + 144
Czech * Placebo spray (n= 118) Placebo:
Republic 570 + 141
Svendsen, et al. 2004, RDBPCT Crossover  « Dronabinol 2.5 mg capsules (n = 24)  Oral capsules 1821 d 21d 10MA4F Median: 50
2004 [51] Denmark N =24 * Placebo sesame seed oil capsule (n = 24) 23-55
Wade, et al. 2002 2002, United DBRPC Crossover ~ *2.5 mg THC & 2.5 mg CBD spray Spray 2 weeks None 10MAOF  Mean: 48
[60] Kingdom N =20 +25 mg THC spray

*25 mg CBD spray
* Placebo spray

Wallace, et al. 2015 2015, DBRPC Crossover 7% THC Vaporized cannabis Vaporized 4 x 4 hours 2 week IWTF 59 + 82
[52] USA N =16 * 4% THC Vaporized cannabis

* 1% THC Vaporized cannabis

* 0% Vaporized cannabis

Ware, et al. 2010 2008, RDBPCT Crossover ~  2.5% THC Inhaled - pipe 5 d 9d TIMA2F 454 + 123
[62] USA N=23 *6.0% THC 25-77

*9.4% THC

* Placebo 0% THC
Wilsey, et al. 2008 2008, RDBPC Crossover 7% THC Inhaled 3 x bhour 3d 20M/18F  Mean: 46
53] USA N =38 *3.5% THC Cigarettes sessions AR

* (0% THC
Wilsey, et a. 2013 2013, DBRPCT Crossover ~ * 3.53% THC Inhaled vapor 3 x 6-hour 3 d 28W1N1F 50 = 11
[54] USA N =239 *1.29% THC sessions

* Placebo cannabis
Wisey, et al. 20160 2016, DBRPCT Crossover 0% delta 9-THC, Inhaled vapor 3 x 8hour 3 d 29W13F 464 = 136
[55] USA N =42 *2.9% delta 9-THC sessions

*6.7% delta 9-THC
Wisey, et al. 2016a 2016, RPCT *6.7% THC cannabis Inhaled vapor 3 x 8hour 3 d 29W13F  Mean: 464
[59] USA Crossover *2.9% THC cannabis sessions

N =42 * (% THC cannabis

Abbreviations: CBD, cannabidiol; CBDV, cannabidivarin; CRPS, Complex Regional Pain Syndrome; d, day; DBRPCT, Double-blind Randomized Placebo-Contralled Trial; F, female; N, participants;
n, participants; NP, Neuropathic pain; M, male; RPCT, Randomized Placebo-Controlled Trial; THC, tetrahydrocannabinol; vy, years.

http://www.jdapm.org 485



Bradley Sainsbury, et al

inclusion. Seventeen studies were found to be relevant
for inclusion. The main reasons for exclusion were no
placebo group (n = 1), abstract proceedings (n = 3), not
an RCT (n = 1), protocol (n = 1), not in English (n =
1), not NP (n = 2), no PDF available (n = 1), adjuvant
to other treatments (n = 2), different outcomes such as
side effects (n = 2), and duplicate studies (n = 1) [46].
All four databases were searched again on February 1,
2021, and two additional references [47,48] were found.
The PRISMA flowchart shows a summary of the search

and screening results (Fig. 1).
2. Included studies

Seventeen references were included in the qualitative
analysis [47-63], as shown in Table 2. Four studies
followed an RCT parallel design [50,58,61,63], and 13
studies followed a crossover design [47,48,59,60,62,49,51
=57].

1) Types of NP

e Three studies included patients with symptomatic
HIV-associated sensory neuropathy [48,56,63].

e Seven studies included patients with NP associated
with nerve injury [49,53-55,57,59,62].

® One study reported unilateral peripheral neuropathic
pain (PNP) and allodynia [58].

e Two studies included patients with painful diabetic
neuropathy (PDN) symptoms [50,52].

® Two studies reported mechanical allodynia and at
least one of the following: radiculopathy, complex
regional pain syndrome (CRPS) type 2, post-herpetic
neuralgia (PHN), and peripheral neuropathy [47,61].

® One study reported that NP was associated with
multiple sclerosis (MS) [51].

® One study included patients with a neurological
diagnosis of NP pain associated with muscle spasm
and tremor, including spinal cord injury (n = 4),
brachial plexus damage (n = 1), multiple sclerosis
(n = 18), and limb amputation (n = 1) [60].

2) Diagnosis of NP
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NP was diagnosed using the following tools (Table 3):

® The diagnosis of NP varied among the studies and
was based on clinical symptoms, according to the
IASP 2008 criteria [64], Douleur Neuropathique 4
interview (DN4i) [40], Leeds Assessment of
Neuropathic Symptoms and Signs [65], and
Neuropathy Total Symptom Score 6 [66].

® CRPS was diagnosed using Budapest criteria [67] in
one study [47].

e HIV-associated NP was diagnosed using the clinical
HIV-associated neuropathy tool [68].

® One study [61] included patients with mechanical
allodynia and hyperalgesia with PHN, peripheral
neuropathy, focal nerve lesion radiculopathy, or
CRPS type IL

¢ Diagnosis of multiple sclerosis was based on clinical
symptoms and laboratory supported diagnosis.

e Painful diabetic
diagnosed using the Michigan Neuropathy Screening
Instrument [69].

peripheral neuropathy was

3) Population

The ages of the participants ranged from 21 to 77 years.
The number of participants ranged from a minimum of
16 [52] to 246 research subject [61]. RCTs were
conducted in the USA [52-56,59,62,63], Israel [47], and
Europe and the UK [48-51,57,58,60,61] (Table 2).
Centers providing the intervention varied from pain
clinical research centers [47,53,54], university hospitals
[49-52,56,58,61,62], and medical schools [55,57,59].

4) Interventions

Cannabinoid medications were administered via a
variety of methods and in various dosage forms (Table
2).

- THC/CBD: Oromucosal spray Sativex containing 2.7

mg of THC and 2.7 mg of CBD [49,50,58,61] or
a spray containing 2.5 mg of THC and CBD [60].

- THC:

* Three of the included studies used cannabis ciga-
rettes [53,56,63] with THC varying from 1% to 8%.
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Table 3. Diagnosis of neuropathic pain and inclusion criteria

Reference Dx of NP Inclusion criteria
Abrams, et al. (1) Adults with HIV infection and symptomatic HIV-SN (1) Average daily pain score of at least 30 mm on
2007 [63] (2) Painful HIV-SN was confirmed by symptoms of symmetric distal the 100 mm VAS during the outpatient
pain or dysesthesias in the lower extremities for at least 2 weeks, pre-intervention phase.
combined with absent or depressed ankle reflexes or sensory loss (2) Patients were in stable health.
of vibration, pin, temperature, or touch on examination by the study (3) Without current substance abuse (including
neurologist. tobacco)

(4) Followed a stable medication regimen for pain and
HIV for at least 8 weeks prior to enrollment,

(5) All patients were required to have prior experience
smoking cannabis.

Almog, et al. The diagnoses of NP and CRPS were made by an investigating physician (1) Adult patients (18 years of age or above),

2020 [47] according to IASP 2008 [64], and Budapest criteria [67], respectively. (2) Suffering from chronic pain with a baseline pain
intensity of 6 or above on a 10-cm visual analog
scale (VAS),

(3) Licensed by the Israeli Ministry of Health to receive
cannabis-based medications.

(4) Active users had to agree to abstain from
cannabis-based medications 12 hr. before study
intervention.

(5) Women of fertile age had to declare using
contraception.

Berman, et al. (1) At least one avulsed brachial plexus injury (1) Men/women 18 +
2004 [49] (2) at least 18 months duration (2) Stable pain pattern 4 + weeks

(3) Stable medication regimen 4 + weeks and during
study

(4) No cannabis use at least 7 days prior to study

Eibach, et al. The diagnosis of HIV-associated sensory neuropathy was confirmed by (1) 18 - 65 years old
2020 a clinician based on: (2) Pain > 4 on a NRS (0 - 10)
« patient history,
« the Douleur Neuropathique 4 interview (DN4i) [40]
« the Clinical HIV-associated Neuropathy Tool [68].
Ellis, et al. (1) HIV-DSPN diagnosed by a board-certified clinical neurologist (1) Average score of 5 or higher on the pain intensity
2009 [56] included: subscale.
« the presence of abnormal bilateral physical findings (reduced distal
tendon reflexes, distal sensory loss) or
« electrophysiological abnormalities (distal leg sensory nerve
conduction studies),
» symptoms of pain and paresthesia, acquired in the setting of HicV
infection.
(2) NP refractory to a least two previous analgesics
Karst, et al. Presentation and examination consistent with hyperalgesia and (1) Stable levels of pain medications for at least 2
2003 [57] allodynia. Diagnoses included: months,

NP of the left arm and right arm due to traumatic cervicobrachial
plexus lesions

Neuropathic facial pain due to traumatic lesions of the left maxillary
nerve, left trigeminal nerve, and mental nerve bilaterally.

NP behind the left ear due to traumatic lesion of the left great
auricular nerve.

NP of the left forearm and hand due to traumatic lesion of the
left radial nerve

NP in the left leg and right leg due to lumbar disk protrusion or
intraspinal scar tissue after lumbar disk surgery

Pain in one or both legs due to traumatic spinal cord lesions
NP of the sole of the left foot due to compression of the tibial
nerve (tarsal tunnel syndrome)

Neuropathic whole-body pain below the shoulders due to tethered
cord syndrome after surgical removal of an intrathecal ependymoma
Neuropathic left facial pain (n = 1) of unknown cause.

(2) Age 18 to 65 vyears,

(3) Concomitant pain-relieving medications allowed
were antipyretic and opioid analgesics, flupirtine,
anticonvulsants, and antidepressants.

(4) Pain for at least 6 months.
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(continued)

Reference Dx of NP Inclusion criteria
Nurmikko, et al. (1) Unilateral peripheral NP and allodynia (1) Age 18 or over, male or female
2007 [58] (2) Demonstrate mechanical allodynia and impaired sensation within (2) A history of at least 6 months duration of pain
the territory of affected nerve(s) on clinical examination. due to a clinically identifiable nerve lesion
(3) Patients with CRPS were eligible if they showed evidence of (3) A baseline severity score of at least 4 on the
peripheral nerve lesion (diagnosed as CRPS type II) numerical rating scale for spontaneous pain for at

least 4 of 7 days in the baseline week
(4) A stable medication regimen of analgesics for at
least 2 weeks prior to study entry

Selvarajah, et al. Patients with chronic painful diabetic peripheral neuropathy (Neuropathy (1) At least 6 months of pain
2010 [50] Total Symptom Score 6 [66] >4 and <16) (2) Stable glycemic control (HbA1C <11%)
(3) Those with persistent pain, despite an adequate
trial of tricyclic antidepressants, were recruited.

Serpell, et al. (1) Had mechanical allodynia within the territory of the affected nerve(s) (1) Aged 18 or older,
2013 [61] confirmed by either a positive response to stroking the allodynic (2) At least a 6-month history of PNP and were
area with a brush or to force applied by a monofilament. receiving the appropriate treatment for their PNP.
(2) At least one of the following underlying conditions, which caused (3) Patients also had a sum score of at least 24 on
their Peripheral NP: a pain 0-10 NRS for more than 6 days (baseline
* post-herpetic neuralgia, days 2-7) and pain that was not wholly relieved
* peripheral neuropathy, by their current therapy.
« focal nerve lesion, (4) Analgesic regimen was stable for at least 2 weeks
« radiculopathy or preceding study entry.

» CRPS type 2.

Svendsen, et al. (1) Diagnosis of multiple sclerosis (clinical definite multiple sclerosis (1) Age between 18 and 55 vyears,
2004 [51] and laboratory supported definite multiple sclerosis), (2) Central pain at the maximal pain site with a pain
(2) Assessed central pain after a clinical examination by a doctor. The intensity score =3 on a 0-10 numerical rating
criterion for central pain was: scale.
- pain in a body territory with abnormal sensation to pinprick, touch, (3) We allowed concurrent spasm related pain if the
warmth, or cold, evaluated by the bedside, patient was able to distinguish spasm related pain
- or quantitative sensory testing corresponding to at least one lesion and central pain.
in the central nervous system. (4) We allowed additional pain outside the maximal
pain site if pain intensity was low and
distinguishable from the central pain
Wade, et al. (1) Eligible patients had to have a neurological diagnosis and to be
2002 [60] able to identify troublesome symptoms which were stable and

unresponsive to standard treatments.

(2) NP pain associated with muscle spasm and tremor and included
multiple sclerosis (n=18), spinal cord injury (n = 4), brachial plexus
damage (n=1), and limb amputation (n = 1)

Wallace, et al. (1) Diabetes meliitus type 1 or type 2, who had stable glycemia (HbA1c (1) Participants were men and women.
2015 [52] <11%) and were maintained by diet or a stable regimen of diabetic (2) Age 18 or older
therapy for at least 12 weeks before the evaluation.
(2) Presence of both spontaneous and evoked pain in the feet,
(3) At least a six-month history of painful diabetic peripheral neuropathy
diagnosed according to research diagnostic criteria (using the
Michigan Neuropathy Screening Instrument [69]), which included:
- the presence of abnormal bilateral physical findings (reduced distal
tendon reflexes, distal sensory loss) or electrophysiological
abnormalities (distal leg sensory nerve conduction studies),
- paresthesia and a pain of intensity of = 4 on the 11-point NRS

Ware, et al. (1) NP of at least three months in duration caused by trauma or surgery, (1) Men and women aged 18 years or older.
2010 [62] with allodynia or hyperalgesia, (2) Participants had a stable analgesic regimen and
(2) Average weekly pain intensity scores greater than 4 on a 10-cm reported not having used cannabis during the year
visual analogue scale. before the study.

(3) normal liver function normal renal function, normal
hematocrit and a negative result on human
chorionic gonadotropin pregnancy test (if
applicable).
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(continued)

Reference Dx of NP Inclusion criteria

Wilsey, et al. (1) Patients with CRPS type I, spinal cord injury, peripheral neuropathy, (1) Previous cannabis exposure was required of all
2008 [53] or nerve injury. participants.

(2) The specific historic and physical findings included burning pain, (2) Refrain from smoking cannabis or taking oral
skin sensitivity to light touching or cold, skin color changes, swelling, synthetic delta-9-THC medications for 30 days
limited movement of the affected body part, motor neglect or before study sessions to reduce residual effects;
abnormalities in skin temperature, hair growth, nail growth, and/or each participant underwent urine toxicology
sweating. screening to confirm this provision.

Wilsey, et al. NP disorder: (1) Required to refrain from smoking cannabis or
2013 [54] (1) CRPS type I, formerly known as reflex sympathetic dystrophy. taking oral synthetic THC medications for 30 days

(2) thalamic pain, before study sessions to reduce residual effects;

(3) spinal cord injury, each participant underwent urine toxicology

(4) peripheral neuropathy, screening to confirm this provision as much as

(5) radiculopathy, or was feasible.

(6) nerve injury (2) Previous cannabis exposure

(3) No depression.
Wilsey, et al. Individuals with injury and disease of the spinal cord (1) Age >18 and <70 yrs.
2016b (exploratory) [55] (2) Pain intensity >4 on a scale of 10
Wilsey, et al. NP as defined by Leeds Assessment of Neuropathic Symptoms and (1) 18-70 yrs.

2016a (preliminary) [59] Signs [107]

(2) Pain intensity of 4/10.

Abbreviations: CRPS, complex regional pain syndrome; Dx, diagnosis; HbA1C, glycated hemoglobin; HIV-DSPN, human immunodeficiency virus associated
distal sensory predominant polyneuropathy HIV-SN, human immunodeficiency virus associated sensory neuropathy, hr, hour; NP, neuropathic pain; NRS,
numeral rating scale; PNP, peripheral neuropathic pain; THC, tetrahydrocannabinol; VAS, visual analog scale; yrs, years.

* One study used a novel hand-held, battery-operated
inhaler with software control to accurately control
different doses of pharmacologically active
granulated pharmaceutical-grade 22% THC (0.5
mg or 1.0 mg) [47].

studied 2.5% to 9.4% THC

concentrations administered via inhalation using

* One trial

a titanium pipe [62].

* Four studies used inhaled vaporized cannabis as
the treatment comparison [52,54,55,59] with
THC concentrations ranging from 1% to 7%.

- CBDV: One study used 8 mL (400 mg) doses of
CBDV dissolved in sesame oil taken orally [48].

- Synthetic cannabinoid: Two of the studies used
capsules (synthetic cannabinoid analog CT-3 in 10
mg capsules [57] and synthetic THC molecule
dronabinol in 2.5 mg capsules [51]).

5) Co-interventions

Due to the nature of NP conditions and the use of
medications to relieve the pain burden by those
experiencing it, patients continued taking medications in

an attempt to reduce pain. All included studies, except

three [49,51,59], required stable use of concomitant
medications without adequate relief for a period of time
leading up to the study and throughout the study. Two
studies specifically excluded patient receiving medications
including levodopa, sildenafil, and fentanyl [49], and
those with the use of concomitant tricyclic anti-
depressants, anticholinergics, antihistamines, and CNS
depressants [51]. One study did not state any
co-interventions [59]. One study [47] reported the use of
concomitant medications for pain management, including
anticonvulsants,  benzodiazepines,  antidepressants,
analgesics, and anti-inflammatory drugs. Another trial
[48] reported that the use of concomitant analgesics
(including antidepressants and anticonvulsants) was
allowed throughout the study. Participants in each study
were asked not to use any non-study cannabinoid

medication during the course of their study.
6) Outcomes

The primary outcomes of the included studies were NP
intensity and spontaneous pain intensity at baseline and
post-treatment, or baseline NP pain and reduction from

baseline at post-treatment.
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Table 4. Summary of Risk of bias for eligible studies

Random Seg.  Allocation Blinding Blinding Incomplete  Selective Other  Overall Bias
Generation  Concealment nparticipants/ assessors/sta  Outcome Reporting  potential
Study personnel tistician Data bias
Abrams, et al. 2007 [63] ? ? - i ? ?
Almag, 2020 [47] ? - + +
Berman, et al. 2004 [49] ? ? + +
Eibach, et al. 2020 [48] ? ? ? ? ?
Ellis, et al. 2009 [56] + - ? +
Karst, et al. 2003 [57] ? + +
Nurmikko, et al. 2007 [58] - - + + +
Selvarajah, et al. 2010 [50] ? ? ? - ? ?
Serpell, et al. 2013 [61] - ? + + +
Svendsen, et al. 2004 [51] ? - ? ?
Wade, et al. 2002 [60] - ? ? + +
Wallace, et al. 2015 [52] - - ? - ? 7
Ware, et al. 2010 [62] - ? ? ? ? ?
Wilsey, et al. 2008 [53] ? ? ? ?
Wilsey, et al. 2013 [54] ? ? ? ? ?
Wilsey, et al. 2016b (exploratory) [55] - ? - ? ?
Wilsey, et al. 2016a (preliminary) [59] ? + + + ? ? +

KEY: + High risk of bias; - Low risk of bias; ? Unclear risk of bias

Secondary outcomes for reported pain included
percentage improvement in NP intensity [70], responders
with a 30% or more reduction in pain intensity,
responders with a 50% or more reduction in pain
intensity, brief pain inventory [71], pain disability index
[72], painDETECT [73], McGill Pain Questionnaire [74],
and Douleur Neuropathique 4 interview (DN4i) [40].

The included RCTs also reported quality of life
outcomes: SF-36 [75], brief symptom inventory (BSI)
[76], general health questionnaire (GHQ-12 or GHQ -
28) [77], patient global impression change (PGIC) [78],
and Euro quality of life (EQ-5D) [79]. For cognitive
decline assessment, studies reported the Cambridge
Neuropsychological Test Automated Battery (CANTAB)
[80], trail-making test [81], and the short orientation-
memory-concentration test [82]. Sleep quality was
assessed using several recording methods, such as the
insomnia severity index (ISI) [83], sleep disturbances,
sleep disruption, and Leeds sleep evaluation questionnaire
65, and the box score 11 point scale (BS-11) [84]. Other
secondary outcomes included expanded disability status
(EDSS) [85], profile of mood states (PMOS) [86], and
qualitative testing (allodynia, cold/hot threshold). Other
outcomes reported included

rescue  medications,

490 J Dent Anesth Pain Med 2021 December; 21(6): 479-506

medication quantification scale [87], and adverse events
[48] using common terminology criteria for adverse
events version 4.03 (CTCTAE) [88].

3. Risk of bias in included studies

The trials included in this review were analyzed for
the presence of risk of bias, including but not limited to
allocation concealment, random sequence generation,
blinding of investigators and participants, selective
reporting, incomplete outcome data, and other potential
sources of bias. Overall, the risk of bias was unclear in
nine of the 17 RCTs (52.9%) [48,50-55,62,63], and a high
risk of bias was found in eight of the 17 RCTs (47.1%)
[47,49,56-61] (Tables 4 and 5; Fig. 2).

4. Adverse events

Adverse events (AEs) and side effects for the RCTs
[47,49,62,63,51-54,56,58,60,61] included but were not
limited to anxiety, sedation, dizziness, nausea, and
fatigue. Two publications [55,59] reported that there were
no serious side effects related to the study. One study
[48] reported that thirty-one patients, (91.2%) had at least
one study related AE, stating that diarrhea and dry mouth

of mild severity were the most common AEs, and one
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Table 5. Analysis of risk of bias for included studies

RISK OF BIAS SUMMARY
Random sequence Random sequence generation methods were found to be low risk of bias in fifteen studies as a computerized random
generation generator [48,49,51,56-58,61,63] random number permutations [52], Latin square design [62], William's square [47,60],

and web-based number generator [53-55] were used.
An unclear risk of bias was identified in two of the studies as they stated the goal was randomization but the strategy
for randomization was not specifically stated [50,59].

Allocation concealment

Allocation concealment was identified as low risk in fifteen trials. The interventions were prepared and packaged by a
third party in identical packaging in seven [47,50,52,57,60,61,63], key study assignments were withheld in one 56, sealed
envelopes were used in four [48,49,51,58] and the allocation was kept concealed in the pharmacy in three [53-55] trials.
The risk of bias was unclear in two studies. One paper 62 stated "We have shown the feasibility of a single-dose delivery
method for smoked cannabis, and that blinding participants to treatment allocation is possible using this method", but
does not describe how. High risk of bias was given to one trial [59] for having no description of allocation concealment.

Blinding of
participants/personnel

Blinding of participants and personnel was identified as low risk in four studies [57,58,60,61]. Placebo capsules were
identical and randomization, labeling, and packaging in high-density polyethylene bottles and dispensed under blinded
conditions in one study [57]. Study spray medication and placebo were taste- and color-matched with peppermint oil
and coloring in three studies [58,60,61].

An unclear risk assessment was assigned to eleven studies [47,48,63,49-55,62]. Although there were identical pre-rolled
cigarettes in one study, participants were required to have previous experience smoking cannabis63. Seven studies did
not give enough information to determine level of blinding [47-50,53,55,62]. In one study although medication and placebo
were in identical containers 67% of participants correctly identified active medication [51]. Similarly 89% of the subjects
correctly identified the active medication in another study [54]. One study was assigned unclear risk of bias because
of psychoactive effects of both placebo and treatment [52].

A high risk of bias for participants and personnel was assigned to two trials [56,59]. In one study all but one participant
correctly identified the active treatment [56]. One study was assigned a high risk of bias because no blinding description
was given [59].

Blinding
assessors/statistician

Blinding of assessors and statisticians was identified as low risk in five studies with the key for study assignment withheld
from investigation until analysis was completed [47,51,52,55,56]. Blinding of assessors and statisticians was assigned
unclear risk bias for ten studies as they stated the trial was "double-blinded" but gave no description of blinding methods
for assessors and/or statisticians [48-50,53,54,57,60-63].

Two studies were identified as high risk of bias for assessors and statisticians [58,59]. In one study the sponsor of
the study participated in the analysis [58]. Another study did not indicate that blinding of assessors and/or statisticians
was performed [59].

Incomplete outcome data

Twelve of the studies were assigned low riskof bias for incomplete outcome data; these studies had no missing outcome
data reported [47,49,62,63,50-53,55-58].

Fourof the studies were identified as unclear risk of bias due to incomplete outcome data reporting [54,59,60]. Two studies
lacked information on intent-to-treat analysis adherence [59,60]. One study had participants who were not included in
the analysis, although reasons for non-inclusion were stated [54]. One study had patients drop out during the study that
were not excluded from analysis and no information was given on point of study during which they withdrew [48]. One
study was identified as high risk of bias of incomplete outcome data reported due to a withdrawal rate of 29.7% for
the study [61].

Selective reporting

A low risk of bias was assigned to all studies [47,48,57-63,49-56] because all outcomes were described and presented
as pre-specified.

Other potential sources of
bias

An unclear risk of bias was assigned to eleven [48,50,63,51-56,59,62] studies. Nine had co-interventions (patients used
concomitant medications for pain) [48,50,52-56,62,63] One studydid not state the co-interventions [59] and one trial [51]
was funded by the drug company that manufactures the intervention, however the statistical analyses were blinded.
A high risk of bias was identified in six studies [47,49,57,58,60,61] as the authors received funding by the intervention
manufacturer with a proprietary interest in the medications used.

Overall bias

Overall, the risk of bias was unclear in nine of the seventeen RCTs (52.9%) [48,50-55,62,63], and a high risk of bias
was found in eight of the seventeen RCTs (47.1%) [47,49,56-61].

Abbreviations: RCT, randomized controlled trial.

patient withdrew due to an AE (cough) during CBDV
treatment. Another RCT [57] reported side effects of the

5. Meta-analyses

trial in a subsequent paper [46]. One study [50] did not

1) THC/CBD

list the adverse events but stated that, of the 30 patients

randomized, six withdrew because of adverse events. Five studies [49,50,58,60,61] reported a change in pain
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Fig. 2. Summary of risk of bias of eligible randomized controlled trials.

intensity (VAS or NRS 0-100) from baseline. Overall,
THC/CBD significantly improved pain intensity by -6.6
units compared to placebo on a 0-100 scale (P < .001;
Fig. 3a). Two studies [58,61] reported the number of
patients with a 30% reduction in pain intensity. Patients
who used THC/CBD were 1.756 times more likely to
achieve a 30% reduction in pain compared to patients
receiving placebo (P = .008; Fig. 4a). Patients receiving
THC/CBD intervention were 1.422 times more likely to
achieve a 50% reduction in pain, although the difference
was not statistically significant [58] (P = .37; Fig. 4b).
There were no significant differences in the change in
pain disability index (0-70) from baseline with THC/CBD
compared to placebo in two studies [49,58] (P = .06; Fig.
Sa), nor in the change in Brief Pain Inventory (BPI) pain
intensity score [61 J(P = .29) and BPI pain interference
score (P = .184).

Two studies [49,50]
Questionnaire (MPQ) post-treatment data. There were no
statistical differences between THC/CBD and placebo in
post-treatment MPQ VAS pain (P = .92; Fig. 5b), MPQ
total score [49] (P = .08), present pain intensity (P = .19),
sensory scale(P = .46), or affective scale (P = .67) [50].
Finally, this study reported changes in quality of life using

reported the McGill Pain
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the SF-36 questionnaire [50]. There were no statistically
significant differences in any of the SF-36 subscales
between the THC/CBD and placebo interventions (P =
.37; Fig. 6a).

2) THC

Six studies [49,52,56,60,62,63] reported a change in
pain intensity (VAS or NRS 0-100) from baseline.
THC at varying dosages (1% to 9.4%)
significantly improved pain intensity by -8.7 units on a
0-100 scale (P < .001; Fig. 3a). Two studies [52,63]

reported a difference in the percent reduction in pain

Overall,

intensity from the baseline. Patients receiving THC had
a -21% significantly higher improvement in pain intensity
from baseline than patients in the placebo group (P =
0.005; Fig. 3c). Five studies [47,52,54-56,63] reported the
number of patients with a 30% reduction in pain intensity.
Patients receiving THC were 1.855 times more likely to
achieve a 30% reduction in pain than patients in the
placebo group (P < .001; Fig. 4a). One study [49] reported
a change in the Pain Disability Index (0-70) from
baseline. Overall, THC did not significantly improve the
pain disability index on a 0-70 scale compared to placebo
(P = .82; Fig. 5a).
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A Differences in Change in Pain Intensity from baseline (0-100)
Group by Study name Statistics for each study Difference in means and 95% Cl
Cannabis

Difference Lower Upper

in means limit limit p-Value
THC Abrams et al. 2007 (3.56%) -0.960 -24.070 4.150 0.167 i
THC Berman et al. 2004 (2.7 mg) -6.000 -0.668 -2.332 0.001 -
THC Wade et al 2002 (2.5 mg) -9.000 -28.629 10.629 0.369 i
THC Ware etal. 2010 (9.4%) -7.000 -16.255 2255 0.138 +——
THC Ellis et al. 2009 (1-8%) -13.000 -24.531 -1.369 0.028 —
THC Wallace et al. 2015 (7%) -10.700 -14.052 -7.348 0.000 -.-
THC -8.681 -10.975 -6.387 0.000
THCI/CBD Berman et al. 2004 (Sativex) -8.000 -11.672 -4.327 0.000 —.—
THCI/CBD Selvarajah et al. 2010 (Sativex) -3.800 -18.992 11.383 0.624 L
THCICBD Wade etal. 2002 (2.5mg) -5.000 -24.746 14.746 0.620 L
THC/CBD Murmikko et al. 2007 (Sativex) -9.600 -15.888 -3.312 0.003 ——
THCICBD Serpell etal. 2013 (Sativex) -3.400 -T.877 1.077 0.137 -
THCI/CBD -6.624 -9.154 -4.094 0.000

-30.00 -15.00 0.00 15.00 30.00

Favors Cannabis Favors Placebo

Fixed-effects model

B Differences in Change in Pain Intensity from baseline (0-100)
Group by Study name Statistics for each study Difference in means and 95% CI
Cannabis

Difference Lower Upper

in means limit limit p-Value
CBD Wade etal. 2002 (2.5mg) -6.000 -25746 13748 0.551 i . I
CBD -6.000 -25746 13746 0.551
CBDV Eibach et al. 2020 0.000 -9.279 9279 1.000 —-—
CBDV 0.000 -9.279 9.279 1.000
CT-3 Karst et al. 2003 8.000 -1.297 23297 0.305 —'—.——
CT-3 §.000 1297 23297 0.305
Dronabinol Svendsen et al. 2004 -6.000 -11.842 -0.158 0.044
Dronabinol -6.000 -11.842 -0.158 0.044

-30.00 -15.00 0.00 15.00 30.00

Favors Cannabis Favors Placebo

Fixed-effects model

C Difference in Percent Reduction in Pain Intensity from baseline
Study name Statistics for each study Difference in means and 95% CI
Difference Lower Upper
in means limit limit p-Value
Abrams et al. 2007 (3.56%) -23.300 -41.588 -5.012 0.013
Wallace et al. 2015 (7%) -16.800 -41.900 8.300 0.190
-21.0486 -35.827 -6.265 0.005

-50.00 -25.00 0.00 25.00 50.00

Favors Cannabis Favors Placebo

Fixed-effect analysis

Fig. 3. Results of meta-analysis comparing cannabis to placebo intervention for neuropathic pain patients. Subgroup analyses for differences of change
in pain intensity from baseline for (a) THC and THC/CBD studies and (b) CBD and synthetic cannabis interventions; (c) Percent reduction in pain intensity
with THC. A p =< 0.05 denotes a statistically significant difference. CBD, cannabidiol; CBDV, cannabidivarin; Cl, confidence interval; THC, tetrahydrocannabinol
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A  Responders with 30% Reduction in Pain Intensity from baseline (0-100)

Statistics for each study

Group by Study name
Cannabis .

Risk Lower

ratio limit
CBDV Eibach et al. 2020 0462 0.200
CBDV 0.462 0.200
THC Abrams et al. 2007 (3.57%)  2.167 0.981
THC Almog et al. 2020 (1mg) 2927 1.267
THC Ellis et al. 2009 (1-8%) 2.667 1.188
THC Wallace et al. 2015 (7%) 1.300 0.832
THC Wilsey et al. 2013 (3.53%) 2322 1.284
THC Wilsey et al. 2016b (6.7%)  1.944 1.337
THC 1.917 1.529
THC/CBD Nurmikko et al. 2007 1.750 0837
THC/CBD Serpell et al. 2013 1.759 1.068
THC/CBD 1.756 1.161

Upper
limit p-Value
1.063 0.069 —.—'-
1.063 0.069
4787 0.056 -
6762 0012 =
5988 0.017 »
2.032 0.250 —+=—
4199 0005 —t
2.828 0.001 1—
2.404 0.000
3658 0137 -
2.899 0.027
2 656 0.008 ;

Risk ratio and 95% CI

0.1 0.2 0.5 1 2 5 10

Favors Placebo Favors cannabis

Fixed-effect analysis

B Responders with 60% Reduction in Pain Intensity from baseline (0-100)

Statistics for each study

Group by Study name
Cannabis
Risk Lower
ratio limit
CBDV Eibach et al. 2020 0111 0.015
CBDV 0.111 0.015
Dronabinol Svendsen et al. 2004 5.000 0.630
Dronabinol 5.000 0.630
THC/CBD Nurmikko et al. 2007 1.422 0.655
THC/CBD 1.422 0.655

Risk ratio and 95% CI

Upper
limit p-Value
0827 0032 —i—
0.827  0.032

39669  0.128

39.669  0.128
3083 0373 -_—
3.083 0373 |

0.01 0.1 1 10 100

Favors Placebo Favors cannabis

Fixed-effect analysis

Fig. 4. Subgroup analyses for differences in number of responders with (a) 30% reduction and (b) 50% reduction in pain intensity from baseline (score
0-100). CBD, cannabidiol; CBDV, cannabidivarin; Cl, confidence interval; THC, tetrahydrocannabinol.

Overall, THC significantly improved post-treatment
MPQ VAS pain [49] (P = .02; Fig. 5b) and total score
[49,62] (P = .03). One [62] reported a

non-significant improvement in post-treatment MPQ

study

present pain intensity (P = .40), sensory scale (P = .59),
and affective scale (P = .60).
3) CBD and CBDV

CBD: Overall, CBD [60] slightly improved pain
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intensity by -6.0 units on a 0-100 scale from baseline,
and the difference was not significant with placebo (P
= .55; Fig. 3b).

CBDV: One study [48] reported no difference in VAS
pain intensity between the CBDV and placebo groups (P
= 1.00; Fig. 3b). Patients who used CBDV were 53.8%
less likely to achieve a 30% reduction in pain (P = .07;
Fig. 4a) and 88.9% less likely to achieve a 50% reduction

in pain compared to patients receiving placebo (P = .03;
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A Difference in Change in Pain Disability Index from baseline (0-70)
Group by Study name Statistics for each study Difference in means and 95% CI
Cannabis

Difference Lower Upper
in means limit limit p-Value
THC Berman et al. 2004 (2.7mg) 0.300 -2.207 2.807 0815 —-—
THC 0300 -2207 2807 0815
THC/CBD Berman et al. 2004 (Sativex) -2.000 -4378 0378 0.099
THC/CBD Nurmikko et al. 2007 (Sativex) -5.850 -9.578 -2.122  0.002
THC/CBD -3.646 -7.380 0.087 0.056 i
-15.00 -7.50 0.00 7.50 15.00
Favors Cannabis Favors Placebo
Random-effects analysis
B Difference in post-treatment McGill Pain Questionnaire VAS pain (0-100)
Group by Study name Statistics for each study Difference in means and 95% CI
Cannabis
Difference Lower Upper
in means limit limit p-Value
THC Berman et al. 2004 (2. 7mg) -9.300 -17.285 -1315 0022 —.—
THC -9.300 -17.285 -1.315 0.022
THC/CBD Berman et al. 2004 (Sativex) -7.800 -14935 -0665 0032 ——-
THC/CBD Selvarajah et al. 2010 (Sativex) 13.000 -4487 30487 0.145
THC/CBD 1.005 -19.137 21147 0.922 1

-40.00  -20.00 0.00 20.00 40.00

Favors Cannabis Favors Placebo

Random-effects analysis

Fig. 5. Subgroup analyses for (a) differences of change in Pain Disability Index from baseline on a 0-70 scale; (b) differences in post-treatment McGill
Pain Questionnaire Visual Analog Scale score on a 0-100 scale. CBD, cannabidiol; CBDV, cannabidivarin; Cl, confidence interval; THC, tetrahydrocannabinol;

VAS, visual analog scale.

Fig. 4b). There were no significant differences in BPI
pain intensity score (P=.65) or BPI pain interference score
between the CBDV and placebo groups (P = .36).

4) Synthetic cannabis

CT-3: One study [57] reported a change in pain
intensity (0-100) from the baseline. There were no
significant differences in the change in pain intensity
between the CT-3 and placebo groups (P = .31; Fig. 3b).

Dronabinol: In one study [51], 2.5 mg capsules of
dronabinol significantly improved pain intensity by -6.0
units on a 0-100 scale compared to placebo (P = .04;

Fig. 3b). Patients receiving dronabinol were 5 times more

likely to achieve a 50% reduction in pain than patients
in the placebo group; however, this was not statistically
significant (P = .13; Fig. 4b). There was a significant
improvement in SF-36 reported mental health scores (P
< .001), physical functioning (P < .001), and social
functioning (P = .04) in the dronabinol group than in the
placebo group (Fig. 6b).

6. Quality of the Evidence (GRADE)

1) THC/CBD

The quality of the evidence was moderate for

THC/CBD interventions for the outcomes of change in
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A Differences in SF-36 (0-100)

Group by Study name Outcome Statistics for each study Difference in means and 95% CI
Cannabis

Difference Lower Upper

in means limit limit p-Value
THCICBD Selvarajah etal. 2010 Baodily pain -5.600 -20778 9578 0.470 —.-—
THCICBD Selvarajah etal. 2010 General health 4.500 -9.220 18.220 0.520 —.—
THCICBD Selvarajah etal. 2010 Mental health 5.000 -9.891 19.891 0.510 —-.—
THCICBD Selvarajah et al. 2010 Physical functioning -6.000 -22572 10.572 0478 —.——
THCICBD Selvarajah etal. 2010 Role emotional 7.200 -27.304 41704 0.683 .
THCICBD Selvarajah etal. 2010 Role physical -26.800 -56.204 2,604 0.074 .
THC/CBD Selvarajah etal. 2010 Social functioning -11.600 -30.852 7.652 0.238 .
THCICBD Selvarajah etal. 2010 Vitality -5700  -21.002 9.602 0.465 —-——
THCICBD -2.999 -9.111 3113 0.336 N
-45.00 -22.50 0.00 22.50 45.00
Favors Placebo Favors Cannabis
Fixed-effects model
B Differences in SF-36 (0-100)

Group by Study name Outcome Statistics for each study Difference in means and 95% CI
Cannabis

Difference Lower Upper

in means limit limit p-Value
Dronabinol Svendsen et al. 2004  Bodily pain 9.800 -1.592 21192 0.092 p—
Dronabinol Svendsen etal. 2004 General health 0.000 -4.869 4.869 1.000
Dronabinol Svendsen et al. 2004  Mental health 8.000 4105 11.895 0.000 —
Dronabinol Svendsen et al. 2004  Physical functioning 5.000 2566 7.434 0.000 .
Dronabinol Svendsen etal. 2004  Role emotional 0.000 32132 22132 1.000
Dronabinol Svendsen et al. 2004  Role physical 0.000 12471 12471 1.000
Dronabinol Svendsen et al. 2004 Social functioning 6.300 0.214 12.386 0.042
Dronabinol Svendsen et al. 2004 Vitality 2500 -4.803 9303 0.502
Dronabinol 4921 3201 6.641 0.000

-35.00 -17.50 0.00 17.50 35.00

Favors Placebo Favors Cannabis

Fixed-effects model

Fig. 6. Subgroup analyses for differences in post-treatment SF-36 subscales with (a) THC/CBD and (b) dronabinol. Higher SF-36 scores represent favorable
quality of life. CBD, cannabidiol; Cl, confidence interval; SF-36, 36 item short form survey; THC, tetrahydrocannabinol.

pain intensity from baseline (0-100) due to the
unclear/high risk of bias of the studies pooled in the
subgroup analyses. The quality of the evidence was low
for the number of responders with a 30% reduction in
pain and the change in pain disability index (Table 6)
due to (a) the unclear/high risk of bias of the studies
pooled in the subgroup analyses, (b) small sample size
of participants in each analysis (<400), and (c) the small

number of studies pooled (only two).
2) THC
Due to unclear or high risk of bias in the studies pooled
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in the subgroup analyses, the quality of the evidence was
moderate for THC interventions for the outcomes of
change in pain intensity from baseline (0-100) and
number of responders with a 30% reduction in pain. The
quality of the evidence was low for difference in percent
reduction of pain intensity and MPQ total score (Table
6) due to the unclear/high risk of bias, small total sample

size, and the small number of studies pooled (only two).
3) Other cannabis interventions

Only one study reported outcomes for dronabinol,
CBD, CBDV, and CT-3; further studies are needed to
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Table 6. Quality of the Evidence (GRADE [45]) for THC/CBD and THC interventions.

THC/CBD Interventions compared to Placebo for Neuropathic pain

Outcomes No of Participants  Quality of the Relative effect Anticipated absolute effects
tudi id 95%Cl . ) o .
F(OSIIEV\leE)p ?élREBE ekl Risk with Placebo Risk difference with THC/CBD (95% ClI)
Change in pain 522 bDDO The mean change in pain intensity from baseline
intensity from baseline (5studies) MODERATE' in the intervention groups was
Scale from: 0 to 100. duetoriskafbias -6.624 lower
(-9.154t0-4.094lower)
Responders with 30% 359 SPISPICNC) RR 1.756 157 per 1000 119 more per 1000
reduction in pain (2studies) Low'? (1.161t02.656) (from25moreto260more)
intensity duetoriskofbias,i
mprecision
Change in pain 219 SISISIC) The mean change in pain disability index in the
disability index (2studies) LowW'? intervention groups was
Scalefrom:0to70. duetoriskafbias,i 3.646 lower
mprecision (7.380lowerto0.087higher)
McGill pain Al SPISPISIC) The mean McGill pain questionnaire VAS pain in
questionnaire VAS (2studies) LOW'? the intervention groups was
pain duetoriskofbias,i 1.005 higher
Scalefrom:0to100. mprecision (19.137lowerto21.147higher)

THC interventions compared to Placebo for Neuropathic Pain

Outcomes No of Participants  Quality of the Relative effect Anticipated absolute effects
(studies) evidence (95%Cl) . . - .
Follow up (GRADE) Risk with Placebo Risk difference with THC (95% Cl)
Change in pain 332 SPASP SV AC) The mean change in pain intensity from baseline
intensity from baseline (7studies) MODERATE' in the cannabis groups was
Scalefrom:0to100. duetoriskofbias -8.681 lower
(-10.975t0-6.387lower)
Difference in percent 87 SPISPICNC) The mean difference in percent reduction of pain
reduction of pain (2studies) LOW'? intensity in the cannabis groups was --21.046 lower
intensity duetoriskofbias, i (-35.827t0-6.265lower)
mprecision
Responders with 30% 353 DO RR 1.917 309 per 1000 283 more per 1000
reduction in pain (6studies) MODERATE' (1.529t02.404) (from163moreto434more)
intensity duetoriskafbias
McGill pain 137 SPASPISIC) The mean McGill pain questionnaire - total score
questionnaire - Total  (2studies) LOW'? in the intervention groups was
score duetoriskofbias,i 2.197 lower
Scalefrom:0to45. mprecision (4.219t00.176lower)

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the

estimate.

"All studies at unclear or high risk of bias
2Only two studies, wide confidenc eintervals, small sample size

Abbreviations: CBD, cannabidiol; Cl, confidence interval; GRADE, grading of recommendations assessment, development and evaluation; RR, Risk ratio; THC,
tetrahydrocannabinol; VAS, visual analog scale.

confirm our results, and the quality of the evidence was

very low.

DISCUSSION

1. Main findings

This systematic review included 17 studies involving
861 adult participants. Each of the included studies

compared cannabis-based medications with placebo

controls. The studies varied in methods of delivery,
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concentration, and dosage of  cannabis-based
medications and included both plant-based and synthetic
cannabinoids. Subgroup analyses were undertaken to
provide overall estimates for THC, THC/CBD, CBD,
CBDV, and synthetic cannabinoid medications (CT-3
and dronabinol) used as interventions. A significant
reduction in NP intensity from baseline was observed in
studies of THC and THC/CBD with moderate quality of
evidence (Table 6); however, the decrease in VAS pain
was not clinically significant (-6 units for THC/CBD
and -9 units for THC on a 0-100 scale). Participants in
two studies with THC/CBD were 1.756 times more
likely to achieve a 30% reduction in pain (low quality
evidence) and 1.422 times more likely to achieve a 50%
reduction in pain in one study (very low evidence).
Those receiving THC were 1.917 times more likely to
achieve a 30% reduction in pain (moderate-quality
evidence) compared to placebo. Due to the unclear/high
risk of bias of the included studies, small sample sizes,
and wide confidence intervals, the quality of the
evidence was moderate to low. Low to moderate quality
of evidence indicated inconclusive results that THC and
THC/CBD may be efficacious in reducing chronic NP.

Only one study reported a change in VAS pain from
baseline for dronabinol, CBD, CBDV, and CT-3; further
studies are needed to confirm our results. Dronabinol
showed a significant decrease in pain of -6 units
compared to placebo in one study, as well as significant
improvements in quality of life measured with the SF-36.
CBD, CBDV, and CT-3 did not show a significant
reduction from baseline pain compared to placebo in the
included studies.

The most common AEs and side effects were
anxiety, sedation, dizziness, nausea, and fatigue. Two
publications [55,59] reported that there were no studies
related to serious side effects. One study [48] reported
that 91.2% of the patients had at least one study
related AE, stating that diarrhea and dry mouth of
mild severity were the most common AEs, and one
patient withdrew due to an AE (cough) during CBDV
treatment. One study [50] stated that, of the 30
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patients randomized, six withdrew because of adverse

events.

2. Agreements and disagreements with other studies
or reviews

Several reviews [89-91] share optimistic conclusions
that the use of cannabis-based medications is moderately
effective, tolerable, and safe in the treatment of patients
with  NP. In a qualitative systematic review of
cannabis-based medications for non-cancer pain [89],
which included 11 RCTs on chronic NP, the authors
reported that cannabis-based medications were “modestly”
effective in the treatment of NP, and that it was
“reasonable to consider cannabinoids as a treatment
option in the management of chronic neuropathic pain.”
Several of the included trials also demonstrated a
significant improvement in sleep without serious adverse
events, which were generally described as well tolerated,
short lived, or mild-to-moderate [89].

In a review of the effectiveness of cannabinoids in the
management of chronic nonmalignant NP [90], the
authors concluded that cannabinoids provided significant
pain reduction in both the short and long term, and that
cannabinoids should be considered as an effective add-on,
if not an alternative therapy, for the treatment of chronic
NP. Their review also suggested that cannabis-based
therapies may provide effective analgesia in chronic NP
conditions that are refractory to other interventions, and
that cannabinoids also improve nausea, sleep quality,
anxiety, and appetite. Adverse events were described as
minor in nature [90].

In an individual patient data meta-analysis of inhaled
cannabis for the treatment of chronic NP [91], data from
178 participants in five RCTs provided evidence that
inhaled cannabis resulted in short-term reductions in
chronic NP for every five to six patients treated (NNTB
= 5.6, CI = 3.4 to 14) for a more than 30% reduction
in pain scores compared to placebo. From their data, they
inferred that this effect applies to chronic painful
neuropathies of different etiologies. They also reported

that withdrawals due to adverse events were rare. Other
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clinical guidelines and systematic reviews consider
cannabis-based medications as third-or fourth-line therapy
for chronic NP if the already accepted therapies (tricyclic
antidepressants (TCAs), anticonvulsants) have failed to
achieve effective results [92,93].

On the other hand, there are also reviews [21,94,95]
that do not support cannabis-based medications for the
treatment of NP. The Neuropathic Pain Special Interest
Group (NeuPSIG) conducted a systematic review of
randomized double-blind studies of oral and topical
pharmacotherapy for NP [94]. The authors identified nine
trials of Sativex (an oromucosally applied spray
containing 27 mg/ml of THC and 25 mg/ml of
cannabidiol) in NP. Only two of these studies were found
to be favorable, leading to a weak recommendation
against their use in NP. Abuse, negative results, diversion,
potential misuse, and long-term mental health risks in
susceptible individuals were all reasons for their
recommendation against the use of Sativex in NP.

In a systematic review of cannabis-based medications
for chronic NP in adults [21], the authors analyzed eight
studies with 1,001 participants. A total of 20.9% of
participants in the cannabis-based medications and 17.3%
in the placebo group reported pain relief of 50% or greater
(NNTB = 20). According to their predefined categories,
there were no clinically relevant benefits of cannabis-
based medications. Cannabis-based medications were
superior to placebo in the reduction of mean pain intensity
(P =.008). According to Cohen’s categories, there was
a small effect size, indicating minimal clinically important
improvement. Finally, 39.4% of participants in the
cannabis-based medications and 32.7% of participants in
the placebo group reported pain relief of 30% or greater
(NNTB = 11). The quality of evidence was determined
to be moderate to low due to indirectness, imprecision,
and inconsistency. They concluded that there is “no
high-quality
cannabis-based medicine (herbal cannabis, plant-derived
THC (dronabinol), synthetic THC (nabilone), and
plant-derived THC/CBD combinations) in any condition
with chronic NP”. Miicke et al. [21] stated that they

evidence for the efficacy of any

performed a quantitative analysis, which included
unpublished studies with negative results, while the
authors of the studies with more favorable outcomes did
not include the data of studies that are only available in
databases; they also excluded studies with a very short
duration. In addition, the same authors found that using
cannabis-based medications for chronic NP showed
moderate-quality evidence that more participants dropped
out due to AEs with cannabis-based medications compared
to placebo, and low-quality evidence that more
participants reported any AEs and AEs of the central
nervous system and psychiatric disorders with all
cannabis-based medications pooled together than with
placebo. This was also in accordance with another
systematic review [96] that analyzed eight trials of
cannabis-based medicine in chronic NP.

Another systematic review and meta-analysis that
examined cannabis treatment for chronic pain [95]
concluded that the current evidence might suggest that
treatment of chronic pain with cannabinoid compounds
may pose a greater risk than benefit to the patient because
of the possible appearance of the pain as a secondary

problem in the subject.

3. Overall completeness and applicability of evidence

Parallel RCTs or crossover placebo-controlled studies
were identified from electronic databases including
MEDLINE, Web of Science, EMBASE, and the Cochrane
library limited to English language up to 2/1/2021.
Cannabis-based medications included THC, THC/CBD,
CBD, CBDV, CT-3, and dronabinol. The results of this
systematic review apply to patients with chronic NP
between ages 18-77. The trials were conducted in the
USA, UK, Europe, and Israel, and may not reflect or
apply to other countries.

These results are applicable to NP conditions including
central NP (MS, brachial plexus avulsion), complex
regional pain syndrome (CRPS) type II, HIV-related
neuropathy, painful diabetic neuropathy, peripheral
polyneuropathies of other etiologies, phantom limb pain,
postherpetic traumatic

neuralgia, postoperative or
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peripheral nerve lesions, spinal cord injuries, nerve plexus
injuries, and trigeminal neuralgia (TN).

The applicability of the evidence to routine care is
limited because some of the included studies excluded
individuals with current or past alcohol and/or substance
abuse, significant medical issues (cardiovascular disease,
epilepsy),
significant psychiatric illnesses, and those naive to

poorly controlled hypertension, active
cannabis-derived products.

The reliability of the combined results is limited
because of the small sample size, short duration, different
types of interventions, routes of administration, doses and

dose schedules, and the different types of NPs.
4. Heterogeneity of the review

This systematic review included only RCTs comparing
cannabis-based medications with a placebo. There was
heterogeneity in terms of the intervention (THC/CBD,
CBD, CBDV, synthetic cannabis), for which the review
authors conducted subgroup analyses. Review authors
conducted subgroup analyses with similarly reported
outcomes. Different types of cannabis were utilized in
the included studies, with varied mechanisms of action,
routes of administration, dosages, and schedule. The route
of administration of cannabis varied from smoked,
inhaled, vaping, spray, and oil. The minimum and
maximum doses of THC were 1% and 9.4%, respectively.
NP types varied from HIV distal sensory predominant
polyneuropathy, CRPS II, diabetic peripheral neuropathy,
post-herpetic neuralgia, trigeminal neuralgia, focal nerve
lesion, radiculopathy, multiple sclerosis, injury and
disease of the spinal cord, nerve plexus injury, and
postoperative or traumatic peripheral nerve lesions due
to trauma. The diagnosis of NP was based on clinical
symptoms and various tools depending on the diagnosis

(see Results section).
5. Implications for research

This systematic review and meta-analyses demon-
strated low to moderate quality of evidence due to high

or unclear risk of bias, small number of studies, and
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limited duration. The quality of the evidence was low
to moderate because of the unclear blinding of samples.
Some studies received funding from drug companies,
while others had co-interventions. However, a few studies
have not completely reported the outcome data. In
conclusion, a high overall risk of bias was assigned to
six studies, and an unclear overall risk of bias was
assigned to eight studies. The meta-analyses highlight the
need for future high-quality double-blinded randomized,
placebo-controlled studies receiving cannabis-based
medications with intent-to-treat analyses and full reporting
of outcome data as stated in published protocols without
biases.

The present systematic review has several limitations
that will be valuable for future studies. These limitations
included the variability in the length of the studies
evaluated, the short trial durations, small sample sizes,
variability of route of administration, multiple doses,
concomitant therapies, and lack of knowledge of possible
drug-drug interactions or long-term effects.

The Committee for Medicinal Products for Human Use
(CHMP) published guidelines on clinical medicinal
products intended for the treatment of neuropathic pain
[97]. These guidelines require that the study duration for
chronic NP ftrials be at least 12 weeks after a stable dose
is achieved to exclude a transient effect. Due to the
increasing number of drugs approved for NP, they also
recommend that a three-arm study (study drug -
comparator-placebo) should be undertaken to assess the
comparative efficacy and safety of a new product.
Long-term clinical trials may also help to determine
whether the effect of cannabis on chronic NP is
sustainable.

The optimal dose and ratio of THC/CBD need to be
determined for different types of NPs. Determining the
optimal dose, treatment duration, and individual titrations
would allow for a better balance between beneficial and
adverse effects, especially in older vulnerable and young
populations [98,99].

Medicinal cannabis is controversial and remains illegal

and is unavailable in many states in the United States.
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There may also be a long-lasting stigma associated with
smoking cannabis [100]. Some individuals may prefer not
to take cannabis-based medications if the route of
administration is inhaled due to social stigmas or if
long-term adverse effects of smoked cannabis outweigh
the benefits [99,101-104].

beneficial route of administration and type of cannabinoid

Determining the most

with these factors in mind would allow individuals with
an interest in medicinal cannabis to select or decline this
treatment option, especially if the reduction in pain
intensity is modest. There may also be differences in
efficacy, adverse effects, or abuse potential among the
different types

administration.

of cannabinoids and routes of

The use of cannabis for other medical conditions
should also be investigated in high-quality randomized
placebo-controlled clinical trials. Clinical evidence will
help with appropriate prescribing, prevent misuse and
harm, and possibly reduce the use of opioids and their
associated risks [105,106].

One study [63] in this review required that participants
have experience using cannabis-containing products,
while another excluded patients with prior experience
[54]. Future studies should include individuals who have
not used cannabis-based medications and those that used
them to study the efficacy, safety, and tolerability of all
types of patients. Future studies should also explore other
cannabis-based agents that may be useful in reducing
pain, such as CT-3.

The types of NP varied greatly in this systematic
review with meta-analysis due to a lack of RCTs on
cannabis-based medications in the treatment of any
specific type of NP. Future research on the efficacy
of cannabis-based medications should focus on the
specific causes of NP because the mechanisms are
different.

6. Implications for clinical practice

Currently, therapeutic options for the treatment of NP
often provide inadequate relief. A review of the current

research indicates that, although there is moderate and

low-quality evidence to support significant changes in
pain intensity from baseline in NP with the use of some
forms of THC, THC/CBD, and the synthetic cannabinoid
dronabinol, there is currently no high-quality evidence for
the efficacy of any form of cannabis-based medication
for the treatment of NP. Clinical research to determine
the efficacy of cannabinoid medications in the treatment
of NP is confounded by the variable etiologies of NP
as well as factors such as varying doses, routes of
administration, concurrent medications of NP patients,
potential adverse effects, and lack of uniform testing
across studies. This makes statistical analysis to determine
the efficacy difficult and clinical recommendations for its
use tenuous. Additional long-term studies with more
uniform study parameters are needed to achieve more
clinically relevant recommendations. Potential adverse
events often related to psychoactive effects may limit the
clinical use of cannabis-based medications for some
patients. A high degree of variability among study
participants warrants caution with its use as a potential
therapeutic option for patients with NP.

In conclusion, THC/CBD and THC interventions
provided statistically significant improvements in pain
intensity in NP patients and were more likely to provide
a 30% reduction of NP when smoked or vaped at different
concentrations (3.56% to 9.4% THC) or using a spray
(THC 2.5-2.7 mg & CBD 2.5 mg per 100mL) compared
to placebo. The evidence for THC/CBD and THC was
moderate to low quality. Therefore, Further studies are
needed for CBD, CBDV, and the synthetic cannabinoids
dronabinol and CT-3, as only one study reported
interventions

outcomes on these cannabis-based

compared to placebo.
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