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LA PRESCRIZIONE 
MEDICA: 

ASPETTI NORMATIVI E 
ISTITUZIONALI 



Il delta 9-tetraidrocannabinolo, '’Δ9 THC '' è stato isolato, come principio 
attivo della Cannabis nel 1964 
 
Alla fine degli anni Novanta, uno dei padri della terapia del dolore, Patrick 
Wall, scriveva:  
 
“Si tratta di un altro rimedio vegetale con una pessima 
reputazione.  
Ma oggi sta subendo un’incredibile rivalutazione come analgesico 
terapeutico che ripete a distanza di venti anni la storia del 
passaggio degli oppiacei da droghe considerate un pericolo sociale 
a strumenti terapeutici con un fondamento scientifico”  



STORIA DI UNA LEGGE: il primo decreto  

§  La regolamentazione ad uso medico del delta-9-tetraidrocannabinolo 
(THC) risale al 2006, quando il Ministero della Salute ha reso 
possibile la sua importazione per i pazienti affetti da patologie 
fortemente invalidanti con onere a carico del richiedente (decreto 
legislativo 24 aprile 2006) 

§  In riferimento al decreto-legge 17 febbraio 1998, n. 23, 
convertito dalla legge 8 aprile 1998, n. 94, ed in particolare l’art. 5 
che reca disposizioni sulla prescrizione di preparazioni magistrali  



STORIA DI UNA LEGGE: i rinforzi   

§  Legge 15 marzo 2010, n. 38 recante disposizioni per garantire l’accesso 
alle cure palliative e alla terapia del dolore  

§  L’accordo sottoscritto in data 30 marzo 2012 tra l’Agenzia 
italiana del farmaco (AIFA) e l’Agenzia delle industrie difesa - alla 
quale è affidata la gestione dello Stabilimento chimico farmaceutico militare 
di Firenze (SCFM)  

§  L’accordo di collaborazione tra il Ministro della salute e il Ministro della 
difesa - sottoscritto in data 18 settembre 2014 - finalizzato all’avvio del 
Progetto Pilota per la produzione nazionale di sostanze e preparazioni di 
origine vegetale a base di cannabis  



STORIA DI UNA LEGGE: il decreto Lorenzin 

¡  autorizza la coltivazione delle piante di canna- bis da utilizzare per la 
produzione di medicinali  

¡  individua le aree da destinare alla coltivazione di piante di cannabis  

¡  importa, esporta e distribuisce sul territorio nazionale, ovvero autorizza 
l’importazione, l’esportazione, la distribuzione all’ingrosso  
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    DECRETO  9 novembre 2015 .

      Funzioni di Organismo statale per la     cannabis     previsto 
dagli articoli 23 e 28 della convenzione unica sugli stupefa-
centi del 1961, come modifi cata nel 1972.    

     IL MINISTRO DELLA SALUTE 

 Visto il decreto del Presidente della Repubblica 9 otto-
bre 1990, n. 309, di approvazione del Testo Unico delle 
leggi in materia di disciplina degli stupefacenti e sostanze 
psicotrope, prevenzione, cura e riabilitazione dei relativi 
stati di tossicodipendenza, e successive modifi che e in-
tegrazioni (di seguito Testo Unico), che, all’art. 2, com-
ma 1, prevede tra le competenze del Ministro della salute, 
la concessione delle autorizzazioni per la coltivazione, 
la produzione, la fabbricazione, l’impiego, il commer-
cio, l’esportazione, l’importazione, il transito, l’acquisto, 
la vendita e la detenzione delle sostanze stupefacenti o 
psicotrope; 

 Vista in particolare, la sezione «B» della tabella dei 
medicinali allegata al Testo Unico, che include i medi-
cinali di origine vegetale a base di    cannabis    (sostanze e 
preparazioni vegetali, inclusi estratti e tinture) tra quelli 
che possono essere prescritti con ricetta non ripetibile, 
fatte salve specifi che prescrizioni indicate dall’Agenzia 
italiana del farmaco (AIFA) nell’ambito dell’eventuale 
autorizzazione all’immissione in commercio; 

 Visti gli articoli 27, 28, 29 e 30 del Testo Unico, che 
disciplinano l’autorizzazione alla coltivazione; 

 Vista la convenzione unica sugli stupefacenti adottata 
a New York il 30 marzo 1961, come emendata dal Proto-
collo di Ginevra del 25 marzo 1972, ratifi cata e resa ese-
cutiva in Italia in base alla legge 5 giugno 1974, n. 412; 

 Visto in particolare, il combinato disposto degli articoli 
23 e 28 dell’anzidetta convenzione che, per il caso di au-
torizzazione alla coltivazione della pianta di canapa, pre-
vede l’istituzione o il mantenimento di organismi statali 
ai fi ni della disciplina e dei controlli relativi; 

 Visto il decreto-legge 17 febbraio 1998, n. 23, con-
vertito dalla legge 8 aprile 1998, n. 94, ed in particolare 
l’art. 5 che reca disposizioni sulla prescrizione di prepa-
razioni magistrali; 

 Visto il decreto del Ministro della salute 18 agosto 
1993 di determinazione della tariffa nazionale per la ven-
dita al pubblico dei medicinali, pubblicato nella   Gazzetta 
Uffi ciale   del 25 settembre 1993, n. 226; 

 Visto il decreto legislativo 24 aprile 2006, n. 219, e 
successive modifi che e integrazioni, recante attuazione 
della direttiva 2001/83/CE relativa ad un codice comuni-
tario concernente i medicinali per uso umano; 

 Vista la legge 15 marzo 2010, n. 38 recante disposizio-
ni per garantire l’accesso alle cure palliative e alla terapia 
del dolore; 

 Visto il decreto del Presidente del Consiglio dei mini-
stri 11 febbraio 2014, n. 59 recante Regolamento di orga-
nizzazione del Ministero della salute; 

 Visto il decreto del Ministro della salute 8 aprile 2015 
di natura non regolamentare di individuazione degli uffi ci 
centrali e periferici e delle funzioni di livello dirigenziale 
non generale, pubblicato nella   Gazzetta Uffi ciale   11 giu-
gno 2015, n. 133; 

ALLEGATO TECNICO PER LA PRODUZIONE NAZIONALE DI SOSTANZE E 
PREPARAZIONI DI ORIGINE VEGETALE A BASE DI CANNABIS 



EVOLUZIONE DELLA LEGGE: prescrizioni a carico 
del SSN ed altri enti autorizzati a coltivare 

L’emendamento sulla cannabis contenuto nel  

Decreto Fiscale 6 ottobre 2017, n. 148  
è entrato definitivamente in vigore il 6 dicembre con  

Legge n. 172 del 4 dicembre 2017  
che l’ha convertito 
 



LEGGE 4 dicembre 2017, n. 172 

Conversione in legge, con modificazioni, del decreto-legge 16 ottobre
2017, n. 148, recante disposizioni urgenti in materia  finanziaria  e
per esigenze indifferibili. Modifica alla disciplina  dell'estinzione
del reato per condotte riparatorie. (17G00186) 

(GU n.284 del 5-12-2017)
 

 Vigente al: 6-12-2017  

 

 
  La  Camera  dei  deputati  ed  il  Senato  della  Repubblica  hanno
approvato; 
 
                   IL PRESIDENTE DELLA REPUBBLICA 
 
                              Promulga 
 
la seguente legge: 
 
                               Art. 1 
 
  1. Il decreto-legge 16 ottobre 2017, n. 148,  recante  disposizioni
urgenti in materia  finanziaria  e  per  esigenze  indifferibili,  e'
convertito in legge con le modificazioni riportate in  allegato  alla
presente legge. 
  2. All'articolo 162-ter del codice penale e' aggiunto, in fine,  il
seguente  comma:  «Le  disposizioni  del  presente  articolo  non  si
applicano nei casi di cui all'articolo 612-bis». 
  3. La presente legge entra in vigore il giorno successivo a  quello
della sua pubblicazione nella Gazzetta Ufficiale. 
  La presente legge, munita del sigillo dello Stato,  sara'  inserita
nella  Raccolta  ufficiale  degli  atti  normativi  della  Repubblica
italiana. E' fatto obbligo a chiunque spetti di osservarla e di farla
osservare come legge dello Stato. 
    Data a Roma, addi' 4 dicembre 2017 
 
                             MATTARELLA 
 
                               Gentiloni  Silveri,   Presidente   del
                               Consiglio dei ministri 
 
Visto, il Guardasigilli: Orlando 

                                                             Allegato 
 
MODIFICAZIONI APPORTATE IN SEDE DI CONVERSIONE  AL  DECRETO-LEGGE  16
                        OTTOBRE 2017, N. 148 
 
    All'articolo 1: 
      al comma 1, le parole:  «in  scadenza  nei  mesi  di  luglio  e
settembre 2017 sono fissati al  30  novembre  2017»  sono  sostituite
dalle seguenti: «sono fissati al 7 dicembre 2017 e il termine per  il
pagamento della rata di cui alla lettera b) dello stesso articolo  6,

All’interno del 
testo coordinato pubblicato in Gazzetta ufficiale, l’articolo che fa riferimento 
alla cannabis è il 18 quater, che dà nuove norme per  la produzione e 
trasformazione di cannabis ad uso medico  
e si articola in 7 punti. 



PUNTO 4:  
LA FORMAZIONE SPECIFICA 

Ai sensi dell'articolo 8, comma 2, della legge 15 marzo 2010, n. 38, in sede di attuazione dei 
programmi obbligatori di formazione continua in medicina di cui all'articolo 16-bis del decreto 
legislativo 30 dicembre 1992, n. 502,  

la Commissione nazionale per la formazione continua di cui all'articolo 2, comma 357, 
della legge 24 dicembre 2007, n. 244,  

DISPONE 

che l'aggiornamento periodico del personale medico, sanitario e sociosanitario sia realizzato anche 
attraverso il conseguimento di crediti formativi per acquisire una specifica conoscenza 
professionale sulle potenzialità terapeutiche delle preparazioni di origine vegetale a 
base di cannabis nelle diverse patologie e in particolare sul trattamento del dolore  

 



PUNTO 6:  
PRESCRIZIONI A CARICO DEL SSN 

¡  Le preparazioni magistrali a base di cannabis prescritte dal medico sono a carico 
del Servizio sanitario nazionale, nei limiti del livello del finanziamento del 
fabbisogno sanitario nazionale standard cui concorre lo Stato 
¡  per la terapia contro il dolore ai sensi della legge 15 marzo 2010, n. 38 

(garantire l’accesso alle cure palliative e alla terapia del dolore)  
¡  per gli altri impieghi previsti dall'allegato tecnico al decreto Lorenzin 9 

novembre 2015, pubblicato nella Gazzetta Ufficiale n. 279 del 30 novembre 2015,. 
¡  Il medico può altresì prescrivere le predette preparazioni magistrali per 

altri impieghi, ai sensi dell'articolo 5 del decreto-legge 17 febbraio 1998, n. 23, 
convertito, con modificazioni, dalla legge 8 aprile 1998, n. 94. sottintendendo che 
però saranno a pagamento. 



¡  Per la produzione di cannabis a Firenze è autorizzata 
la spesa di 1.600.000 euro per il 2017 e di 700.000 
euro per l’importazione, sempre nel 2017. 

PUNTO 7: LA SPESA 
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Boldo polvere € 0,093 
Boldo estratto fluido € 0,043 
Borace € 0,041 
Burro di cacao € 0,045 
    

C   
Caffeina € 0,141 
Calcio carbonato (precipitato) € 0,036 
Calcio cloruro (cristalli) € 0,060 
Calcio fosfato bibasico € 0,037 
Calcio glicerofosfato € 0,237 
Calcio idrossido € 0,083 
Calcio lattato € 0,060 
Camomilla comune € 0,106 
Canfora € 0,074 
Cannabis infiorescenze (D.M.23.03.2017) € 9,00 
Carbone attivo € 0,265 
Carbone vegetale € 0,034 
Cascara estratto secco € 0,117 
Cedro essenza € 0,459 
Cellulosa acetoftalato € 1,052 
Cera bianca € 0,045 
China rossa corteccia € 0,051 
China estratto fluido € 0,060 
Chinidina solfato € 1,339 
Chinina cloridrato € 2,972 
Chinina solfato € 1,596 
Cloroformio € 0,034 
Codeina fosfato € 19,470 
Collodio € 0,040 
    

D   

Diazepam € 4,867 
Difenidramina € 1,361 
    

E   
Efedrina cloridrato € 0,888 
Eritromicina € 1,256 
Etere etilico (anestetico) € 0,022 
Eucaliptolo € 0,252 
Eucalipto essenza € 0,162 
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 Vista l’ordinanza ministeriale in data 10 dicembre 
2004, avente ad oggetto «Modificazioni ed integrazioni 
alle ordinanze ministeriali 30 dicembre 1999 e 16 luglio 
2004, recanti istruzioni per la presentazione delle istanze 
di abilitazione ad istituire e ad attivare corsi di specializ-
zazione in psicoterapia»; 

 Visto il decreto in data 10 agosto 2016, con il quale è 
stata costituita la Commissione tecnico-consultiva ai sen-
si dell’art. 3 del predetto regolamento; 

 Visto il regolamento concernente la struttura ed il fun-
zionamento dell’Agenzia nazionale di valutazione del 
sistema universitario e della ricerca (ANVUR), adotta-
to con decreto del Presidente della Repubblica n. 76 del 
1° febbraio 2010, ai sensi dell’art. 2, comma 140, del 
decreto-legge 3 ottobre 2006, n. 262, convertito, con mo-
dificazioni, dalla legge 24 novembre 2006, n. 286; 

 Visto il decreto in data 31 dicembre 1993, con il quale 
il «Centro studi in psicoterapia cognitiva» è stato abilitato 
ad istituire e ad attivare nella sede principale di Firenze e 
nelle sedi periferiche di Roma, Napoli, Teramo, L’Aquila, 
Ancona e Torino, un corso di formazione in psicoterapia, 
per i fini di cui all’art. 3 della legge 18 febbraio 1989, 
n. 56; 

 Visto il decreto in data 31 dicembre 1993 di rettifica 
con il quale viene confermata l’abilitazione all’attivazio-
ne del corso di formazione in psicoterapia alla sola sede 
principale di Firenze; 

 Visto il decreto in data 25 maggio 2001 con il quale è 
stato approvato l’avvenuto adeguamento dell’ordinamen-
to dei corsi di specializzazione adottato dal «Centro studi 
in psicoterapia cognitiva (CESIPc)», alle disposizioni del 
titolo II del decreto n. 509/1998; 

 Visto il decreto in data 27 novembre 2001 di autoriz-
zazione all’attivazione delle sedi periferiche di Roma e 
Padova; 

 Visto il decreto in data 9 maggio 2005 di autorizzazio-
ne al trasferimento della sede periferica di Padova; 

 Visto il decreto in data 2 agosto 2005 di autorizzazione 
ad ampliare la sede principale di Firenze e ad aumentare 
il numero degli allievi ammissibili; 

 Visto il decreto in data 2 agosto 2005 di revoca del ri-
conoscimento della sede periferica di Roma; 

 Visto il decreto in data 16 novembre 2006 di autoriz-
zazione al trasferimento della sede periferica di Padova; 

 Visto il decreto in data 16 novembre 2006 di autoriz-
zazione all’attivazione della sede periferica di Livorno; 

 Visto il decreto in data 25 gennaio 2008 di autorizza-
zione al trasferimento della sede periferica di Livorno e 
ad aumentare il numero degli allievi ammissibili; 

 Visto il decreto in data 31 marzo 2015 di autorizzazio-
ne al trasferimento della sede periferica di Padova; 

 Vista l’istanza e le successive integrazioni con cui il 
predetto Istituto chiede l’autorizzazione al trasferimento 
della sede periferica di Livorno, da via Cambini n. 44 a 
Sesto Fiorentino - piazza Vittorio Veneto n. 48, e la di-
minuzione del numero degli allievi ammissibili al primo 
anno di corso da 17 a 16 e per l’intero corso a 64 unità; 

 Visto il parere favorevole espresso dalla suindica-
ta Commissione tecnico-consultiva nella riunione del 
30 maggio 2017; 

 Vista la favorevole valutazione tecnica di congruità in 
merito all’istanza presentata dall’Istituto sopra indicato, 
espressa dalla predetta Agenzia nazionale di valutazione 
del sistema universitario e della ricerca nella seduta del 
26 luglio 2017, trasmessa con nota prot. 4080 dell’11 set-
tembre 2017, subordinata all’integrazione dell’adegua-
mento temporale del contratto di locazione; 

 Vista la documentazione integrativa inviata dall’Istitu-
to con nota prot. 25716 del 19 settembre 2017, relativa 
all’adeguamento temporale del contratto di locazione; 

  Decreta:    

  Art. 1.
     Il «Centro studi in psicoterapia cognitiva (CESIPc)», 

abilitato con decreto in data 16 novembre 2006 ad isti-
tuire e ad attivare, nella sede periferica di Livorno, un 
corso di specializzazione in psicoterapia ai sensi del re-
golamento adottato con decreto ministeriale 11 dicembre 
1998, n. 509, è autorizzato a trasferire la predetta sede di 
Livorno, da via Cambini n. 44 a Sesto Fiorentino - piazza 
Vittorio Veneto n. 48.   

  Art. 2.
     È autorizzato, inoltre, a diminuire il numero degli allie-

vi ammissibili a ciascun anno di corso da 17 a 16 unità e, 
per l’intero corso, a 64 unità. 

 Il presente decreto sarà pubblicato nella   Gazzetta Uffi-
ciale   della Repubblica italiana. 

 Roma, 27 settembre 2017 

 Il Capo del Dipartimento: MANCINI   

  17A07163

    MINISTERO DELLA SALUTE

  DECRETO  22 settembre 2017 .

      Aggiornamento della tariffa nazionale per la vendita al 
pubblico dei medicinali.    

     IL MINISTRO DELLA SALUTE 

 Visto l’art. 125 del testo unico delle leggi sanitarie, 
approvato con regio decreto 27 luglio 1934, n. 1265, e 
successive modificazioni e, in particolare, il comma 1 
che prevede che almeno ogni due anni, in aderenza alle 
fluttuazioni dei costi di produzione, a cura del Ministero 
della sanità, è stabilita e pubblicata la tariffa di vendita dei 
medicinali, sentito il parere della Federazione degli ordini 
dei farmacisti; 



ALLEGATO TECNICO AL DECRETO LORENZIN  
9-11-2015 RINNOVATO CON LEGGE 4-12-2017  

¡  La cannabis sarà a carico del SSR in tutte le Regioni per le seguenti 
patologie: 

¡  L'analgesia in patologie che implicano spasticita' associata a dolore 
(sclerosi multipla, lesioni del midollo spinale) resistente alle terapie 
convenzionali  

¡  L'analgesia nel dolore cronico (con particolare riferimento al dolore 
neurogeno) in cui il trattamento con antinfiammatori non steroidei o con 
farmaci cortisonici o oppioidi si sia rivelato inefficace  

¡  l'effetto anticinetosico ed antiemetico nella nausea e vomito, causati da 
chemioterapia, radioterapia, terapie per HIV, che non puo' essere ottenuto con 
trattamenti tradizionali  



ALLEGATO TECNICO AL DECRETO LORENZIN  
9-11-2015 RINNOVATO CON LEGGE 4-12-2017  

¡  L'effetto stimolante dell'appetito nella cachessia, anoressia, perdita 
dell'appetito in pazienti oncologici o affetti da AIDS e nell'anoressia 
nervosa, che non puo' essere ottenuto con trattamenti standard  

¡  L'effetto ipotensivo nel glaucoma resistente alle terapie convenzionali  

¡  La riduzione dei movimenti involontari del corpo e facciali nella 
sindrome di Gilles de la Tourette che non puo' essere ottenuta con 
trattamenti standard  



ALLEGATO 1 AL DECRETO 9-11-2015 RINNOVATO CON 
LEGGE 4-12-2017 

¡  I risultati di questi studi non sono conclusivi sull'efficacia dell'uso medico 
della cannabis nelle patologie sotto indicate, le evidenze scientifiche sono di 
qualita' moderata o scarsa, con risultati contraddittori e non conclusivi, mancano, 
inoltre, dati a supporto di un favorevole rapporto rischio/beneficio per la cannabis, 
tuttavia vi e' l'indicazione a proseguire nelle ricerche per ottenere evidenze 
definitive  

¡  Terapia di supporto ai trattamenti standard o dove il trattamento 
comporti effetti collaterali insopportabili 



¡  E’ necessario che  OGNI SINGOLA REGIONE deliberi le 
modalità tecniche per rendere mutuabile la cannabis per tali 
patologie. 

¡  In altre parole, finché una Regione non delibera le 
modalità tecniche (tipo di ricetta, vie di accesso, medici 
prescrittori, ecc…) con cui la cannabis può essere prescritta a 
carico del SSR, non cambia nulla ossia la cannabis 
rimane a pagamento. 

LE DELIBERE ATTUATIVE REGIONALI 



LE R
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¡  Attualmente sono 17 le Regioni che hanno 
regolamentato l’erogazione gratuita di 
medicinali a base di cannabis 

¡  Eterogeneità d’accesso alla Cannabis per uso 
medico rispetto a 
¡  Modalità di erogazione 

¡  Rimborsabilità 

¡  A molte delle leggi regionali non sono 
seguite le disposizioni applicative e alcune 
volte queste ultime sono poco chiare. 



L’AUTONOMIA REGIONALE 
¡  Inizio trattamento (H/T) 

¡  Indicazione rimborsata 

¡  Medici autorizzati alla 
prescrizione (MMG/Spec) 

¡  Piano terapeutico 

¡  Soggetto erogatore 

¡  Centralizzazione acquisti 

¡  Monitoraggio consumi 

¡  Programmi di formazione 

¡  Disposizioni applicative  

Anche lo stesso Decreto Ministeriale, pur chiarendo alcuni aspetti, lascia dei dubbi sul 
monitoraggio del controllo di qualità dei prodotti magistrali, in merito a quale metodica 
di analisi e su quale tipologia di preparazione galenica è possibile effettuarlo. 



ex lege
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B O L L E T T I N O  S I F O _ 1 _ 2 0 1 7

Regione Legge regionale Inizio 
trattamento

Indicazione rimborsata Medici 
autorizzati

PT Erogatore Central 
acquisti

Monitoraggio 
consumo

Programmi 
formazione

Disposizioni 
applicative

Toscana LR. n.  18 del  
08/05/2012 

H Dolore Specialisti/
MMG

SI FO NO SI NO SI

Delibera n. 988 del 
10/11/2014
LR 20 del 
19/02/2015

Marche LR n. 1 del 
22/01/2013

H Nc Specialisti NO FO NO SI NO SI

DGR n. 617 del 
20/06/2016
Decreto n.9/ASF del 
30/06/2016
Decreto Dirigenziale 
n. 14 del 
23/’8/2016

Sicilia Deliberazione n. 83 
del 26/03/2014

H Nc Specialisti SI FO o FT NO SI SI NO

Umbria LR n.7 del 
17/04/2014

H/T Terapia del dolore e cure palliative Specialisti/
MMG

NO FO SI SI SI NO

Puglia DGR 308/2010 H/T DM 09/11/2015 + * Specialisti SI FO NO SI SI SI
LR n.2 del 
12/02/2014
DGR 512 del 
19/04/2016

Liguria LR n. 26 del  
03/08/2012

H/T Nausea e vomito e dolore, in corso di chemio e 
radioterapia refrattari alle terapie in commercio

Specialisti SI FO NO SI NO SI

LR n. 28 del 
09/08/2013

Riduzione dell’appetito e del peso corporeo ni pz HIV/
AIDS
Dolore muscorale da spasticita’ nei pz mielolesi, con 
patologie neurologiche o con fibromialgia refrattari 
ad altre terapie in commercio
La fatigue e il peggioramento dell’umore nel pz 
oncologico ed “end stage”
Dolore cronico moderato e severo refrattario a 
terapie farmacologiche in commercio
Dolore cronico gia trattato con analgesici in commercio 
al fine di ridurre i dosaggio e gi effetti collaterali

DGR n. 271 del 
01/04/2016

Marche LR n.1 del 
22/01/2013

H Specialisti SI FO SI SI SI SI

Friuli VG LR n. 2 del 2013 H/T
LR n. 11 del 2016

segue

Tabella 1

- Copyright - Il Pensiero Scientifico Editore downloaded by IP 2.43.215.235 Sun, 15 Apr 2018, 11:01:22
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Regione Legge regionale Inizio 
trattamento

Indicazione rimborsata Medici 
autorizzati

PT Erogatore Central 
acquisti

Monitoraggio 
consumo

Programmi 
formazione

Disposizioni 
applicative

Toscana LR. n.  18 del  
08/05/2012 

H Dolore Specialisti/
MMG

SI FO NO SI NO SI

Delibera n. 988 del 
10/11/2014
LR 20 del 
19/02/2015

Marche LR n. 1 del 
22/01/2013

H Nc Specialisti NO FO NO SI NO SI

DGR n. 617 del 
20/06/2016
Decreto n.9/ASF del 
30/06/2016
Decreto Dirigenziale 
n. 14 del 
23/’8/2016

Sicilia Deliberazione n. 83 
del 26/03/2014

H Nc Specialisti SI FO o FT NO SI SI NO

Umbria LR n.7 del 
17/04/2014

H/T Terapia del dolore e cure palliative Specialisti/
MMG

NO FO SI SI SI NO

Puglia DGR 308/2010 H/T DM 09/11/2015 + * Specialisti SI FO NO SI SI SI
LR n.2 del 
12/02/2014
DGR 512 del 
19/04/2016

Liguria LR n. 26 del  
03/08/2012

H/T Nausea e vomito e dolore, in corso di chemio e 
radioterapia refrattari alle terapie in commercio

Specialisti SI FO NO SI NO SI

LR n. 28 del 
09/08/2013

Riduzione dell’appetito e del peso corporeo ni pz HIV/
AIDS
Dolore muscorale da spasticita’ nei pz mielolesi, con 
patologie neurologiche o con fibromialgia refrattari 
ad altre terapie in commercio
La fatigue e il peggioramento dell’umore nel pz 
oncologico ed “end stage”
Dolore cronico moderato e severo refrattario a 
terapie farmacologiche in commercio
Dolore cronico gia trattato con analgesici in commercio 
al fine di ridurre i dosaggio e gi effetti collaterali

DGR n. 271 del 
01/04/2016

Marche LR n.1 del 
22/01/2013

H Specialisti SI FO SI SI SI SI

Friuli VG LR n. 2 del 2013 H/T
LR n. 11 del 2016

segue
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Veneto LR n. 38 del 2013 H Grave spasticità da lesioni midollari che non hanno 
risposto alle terapie raccomandate

Specialisti SI FO SI SI SI SI IMP

Abruzzo LR n. 4 del 2014 H Nc Specialisti SI FO SI SI SI NO
Basilicata LR n. 16 del 

11/7/2014
H/T Nc Specialisti SI FO o F 

CONV
NO SI SI SI

DGR n.424 del 
26/04/2016

Emilia 
Romagna

LR n. 2 del 
07/02/2013
LR n. 11  del 2014 H Nc Specialisti NO FO NO SI SI NO

Piemonte LR n. 11  del  
15/06/2015

H/T DM 09/11/2015 Specialisti/
MMG

NO FO o F 
CONV

SI SI SI SI

Del 15/02/2016
Campania LR n. 27 del 

08/08/2016
H/T DM 09/11/2015 Specialisti SI FO o F 

CONV
SI SI SI NO

LR n. 34 del 7 
dicembre 2016

Val d’aosta Delibera del DG 
azienda USL NI. 678 
del 28/06/2016

H Terapiadel dolore Specialisti F CONV NO SI NO NO

DGR n. 618 del 
13/05/2016

Lombardia Circolare Regionale 
24/05/2013
Deliberazione 
n. X/4702 del 
29/12/2015

DM 09/11/2015 SI

Trentino DGR n. 937 del 
31/05/2016

H Analgesia in patologie che implicano spasticità 
associata a dolore (sclerosi multpla, lesioni 
del midollo spinale) resistenti alla terapia 
tradizionale;analgesia nel dolore neuropatico o nel 
dolore oncologico terminale

Specialisti SI FO NO SI NO NO

Dm 09/11/2015
Analgesia in patologie che implicano spasticità associata a dolore (sclerosi multpla, lesioni del midollo spinale) resistenti alla terapia tradizionale;
Analgesa nel dolore cronico ( con particolare riferimento al dolore neurogeno) in cui il trattamento con antinfiammatori non steroidei o con farmaci cortisonici o oppioidi si sia rlevato inefficace
Effetto cinetosico e antiemetico nella nausea e vomito causati da chemioterapia, radioterapia, terapia per hiv, che non può essere ottenuto con trattamenti tradizionale
Effetto stimolante dell’appetito nella cachessia, anoressia, perdita dell’appetito in pazienti oncologici, affetti da aids, e nell’anoressia nervosa, che non può essereottenuto con trattamenti convenzionali
Riduzione dei movimenti nella sindrome di giles de la tourette
* Parkinsonismi atipici, epilessia farmacoresistenti,autismo, adhd, disturbi comportamentali in soggetti affetti di demenza

segue Tabella 1
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CONV

SI SI SI SI

Del 15/02/2016
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08/08/2016
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CONV
SI SI SI NO
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del 28/06/2016

H Terapiadel dolore Specialisti F CONV NO SI NO NO

DGR n. 618 del 
13/05/2016

Lombardia Circolare Regionale 
24/05/2013
Deliberazione 
n. X/4702 del 
29/12/2015

DM 09/11/2015 SI

Trentino DGR n. 937 del 
31/05/2016

H Analgesia in patologie che implicano spasticità 
associata a dolore (sclerosi multpla, lesioni 
del midollo spinale) resistenti alla terapia 
tradizionale;analgesia nel dolore neuropatico o nel 
dolore oncologico terminale

Specialisti SI FO NO SI NO NO

Dm 09/11/2015
Analgesia in patologie che implicano spasticità associata a dolore (sclerosi multpla, lesioni del midollo spinale) resistenti alla terapia tradizionale;
Analgesa nel dolore cronico ( con particolare riferimento al dolore neurogeno) in cui il trattamento con antinfiammatori non steroidei o con farmaci cortisonici o oppioidi si sia rlevato inefficace
Effetto cinetosico e antiemetico nella nausea e vomito causati da chemioterapia, radioterapia, terapia per hiv, che non può essere ottenuto con trattamenti tradizionale
Effetto stimolante dell’appetito nella cachessia, anoressia, perdita dell’appetito in pazienti oncologici, affetti da aids, e nell’anoressia nervosa, che non può essereottenuto con trattamenti convenzionali
Riduzione dei movimenti nella sindrome di giles de la tourette
* Parkinsonismi atipici, epilessia farmacoresistenti,autismo, adhd, disturbi comportamentali in soggetti affetti di demenza
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risposto alle terapie raccomandate

Specialisti SI FO SI SI SI SI IMP

Abruzzo LR n. 4 del 2014 H Nc Specialisti SI FO SI SI SI NO
Basilicata LR n. 16 del 

11/7/2014
H/T Nc Specialisti SI FO o F 

CONV
NO SI SI SI

DGR n.424 del 
26/04/2016

Emilia 
Romagna

LR n. 2 del 
07/02/2013
LR n. 11  del 2014 H Nc Specialisti NO FO NO SI SI NO

Piemonte LR n. 11  del  
15/06/2015

H/T DM 09/11/2015 Specialisti/
MMG

NO FO o F 
CONV

SI SI SI SI

Del 15/02/2016
Campania LR n. 27 del 

08/08/2016
H/T DM 09/11/2015 Specialisti SI FO o F 

CONV
SI SI SI NO

LR n. 34 del 7 
dicembre 2016

Val d’aosta Delibera del DG 
azienda USL NI. 678 
del 28/06/2016

H Terapiadel dolore Specialisti F CONV NO SI NO NO

DGR n. 618 del 
13/05/2016

Lombardia Circolare Regionale 
24/05/2013
Deliberazione 
n. X/4702 del 
29/12/2015

DM 09/11/2015 SI

Trentino DGR n. 937 del 
31/05/2016

H Analgesia in patologie che implicano spasticità 
associata a dolore (sclerosi multpla, lesioni 
del midollo spinale) resistenti alla terapia 
tradizionale;analgesia nel dolore neuropatico o nel 
dolore oncologico terminale

Specialisti SI FO NO SI NO NO

Dm 09/11/2015
Analgesia in patologie che implicano spasticità associata a dolore (sclerosi multpla, lesioni del midollo spinale) resistenti alla terapia tradizionale;
Analgesa nel dolore cronico ( con particolare riferimento al dolore neurogeno) in cui il trattamento con antinfiammatori non steroidei o con farmaci cortisonici o oppioidi si sia rlevato inefficace
Effetto cinetosico e antiemetico nella nausea e vomito causati da chemioterapia, radioterapia, terapia per hiv, che non può essere ottenuto con trattamenti tradizionale
Effetto stimolante dell’appetito nella cachessia, anoressia, perdita dell’appetito in pazienti oncologici, affetti da aids, e nell’anoressia nervosa, che non può essereottenuto con trattamenti convenzionali
Riduzione dei movimenti nella sindrome di giles de la tourette
* Parkinsonismi atipici, epilessia farmacoresistenti,autismo, adhd, disturbi comportamentali in soggetti affetti di demenza

segue Tabella 1
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Toscana LR. n.  18 del  
08/05/2012 

H Dolore Specialisti/
MMG

SI FO NO SI NO SI

Delibera n. 988 del 
10/11/2014
LR 20 del 
19/02/2015

Marche LR n. 1 del 
22/01/2013

H Nc Specialisti NO FO NO SI NO SI

DGR n. 617 del 
20/06/2016
Decreto n.9/ASF del 
30/06/2016
Decreto Dirigenziale 
n. 14 del 
23/’8/2016

Sicilia Deliberazione n. 83 
del 26/03/2014

H Nc Specialisti SI FO o FT NO SI SI NO

Umbria LR n.7 del 
17/04/2014

H/T Terapia del dolore e cure palliative Specialisti/
MMG

NO FO SI SI SI NO

Puglia DGR 308/2010 H/T DM 09/11/2015 + * Specialisti SI FO NO SI SI SI
LR n.2 del 
12/02/2014
DGR 512 del 
19/04/2016

Liguria LR n. 26 del  
03/08/2012

H/T Nausea e vomito e dolore, in corso di chemio e 
radioterapia refrattari alle terapie in commercio

Specialisti SI FO NO SI NO SI

LR n. 28 del 
09/08/2013

Riduzione dell’appetito e del peso corporeo ni pz HIV/
AIDS
Dolore muscorale da spasticita’ nei pz mielolesi, con 
patologie neurologiche o con fibromialgia refrattari 
ad altre terapie in commercio
La fatigue e il peggioramento dell’umore nel pz 
oncologico ed “end stage”
Dolore cronico moderato e severo refrattario a 
terapie farmacologiche in commercio
Dolore cronico gia trattato con analgesici in commercio 
al fine di ridurre i dosaggio e gi effetti collaterali

DGR n. 271 del 
01/04/2016

Marche LR n.1 del 
22/01/2013

H Specialisti SI FO SI SI SI SI

Friuli VG LR n. 2 del 2013 H/T
LR n. 11 del 2016

segue
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PERCHÉ TANTA ETEROGENEITA’ REGOLATORIA? 

¡  Studi clinici con risultati contraddittori 

¡  Di bassa qualità e piccoli numeri 

¡  Trial vs placebo 

¡  Più esperienza sul campo che studi clinici 

¡  Formulazioni eterogee 

¡  Necessità di Titolazione delle preparazioni 



Num. Reg. Proposta: GPG/2016/1333
-----------------------------------------------------

LA GIUNTA DELLA REGIONE EMILIA-ROMAGNA

Richiamati:

- la  Legge  regionale  17  luglio  2014  n.  11  "Disposizioni
organizzative per l’erogazione di farmaci a base di cannabinoidi
per  finalità  terapeutiche  nell’ambito  del  servizio  sanitario
regionale" che:

 disciplina  l'impiego  terapeutico,  a  carico  del  servizio
sanitario regionale, dei farmaci cannabinoidi dove per tali
farmaci si intendono i medicinali e le preparazioni magistrali
a  base  dei  principi  attivi  cannabinoidi riportati  nella
tabella II e nella tabella dei medicinali, sezione B, di cui
al decreto del Presidente della Repubblica 9 ottobre 1990, n.
309;

 detta disposizioni per l’impiego terapeutico dei medicinali e
delle  preparazioni  magistrali  a  base  dei  principi  attivi
cannabinoidi in ambito ospedaliero o assimilabile e in ambito
domiciliare,  come  previsto  rispettivamente  dall’art.  2  e
dall’art. 3; 

 dispone, all’art. 4, che l'impiego dei farmaci cannabinoidi
debba avvenire nell’ambito di un protocollo terapeutico che
evidenzi l’obiettivo terapeutico, la sicurezza nell’uso dei
farmaci nonché i criteri di follow-up del paziente;

 dispone  all’art.8  -  Norma  finanziaria  –  che  gli  oneri
derivanti  dall’uso  terapeutico  della  cannabis,  negli  anni
successivi all’anno 2014 siano da finanziare nei limiti degli
stanziamenti annualmente autorizzati;

- il  Decreto  del  Ministero  della  Salute  9  novembre  2015,
pubblicato  nella  G.U.  n.279  del  30/11/2015,  "Funzioni  di
Organismo statale per la cannabis previsto dagli articoli 23 e
28  della  convenzione  unica  sugli  stupefacenti  del  1961,  come
modificata nel 1972" che disciplina la produzione nazionale di
sostanze e preparazioni di origine vegetale a base di cannabis,
il loro uso medico, nonché le relative modalità di prescrizione
e di dispensazione;

- l'Allegato  tecnico  al  Decreto  di  cui  al  punto  precedente,
laddove è indicato che le evidenze scientifiche sulla cannabis

Testo dell'atto
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1) Bonaccini Stefano Presidente

2) Corsini Andrea Assessore

3) Donini Raffaele Assessore

4) Mezzetti Massimo Assessore

5) Petitti Emma Assessore

6) Venturi Sergio Assessore

1250/2016Progr.Num.

Questo giorno lunedì 01 del mese di agosto

dell' anno 2016 via Aldo Moro, 52 BOLOGNA

Funge da Segretario l'Assessore

ATTUAZIONE DELLA LEGGE REGIONALE N° 11 DEL 17 LUGLIO 2014 E DEL DECRETO MINISTERIALE
9 NOVEMBRE 2015 INERENTI L'USO MEDICO DEI PREPARATI VEGETALI A BASE DI CANNABIS
SATIVA.

Oggetto:

GPG/2016/1333Cod.documento

Corsini Andrea

GIUNTA DELLA REGIONE EMILIA ROMAGNA

si è riunita nella residenza di

la Giunta regionale con l'intervento dei Signori:
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- la deliberazione della Giunta regionale n.2416 del 2008

avente  ad  oggetto  “Indirizzi  in  ordine  alle  relazioni

organizzative  e  funzionali  tra  le  strutture  e

sull’esercizio  delle  funzioni  dirigenziali.  Adempimenti

conseguenti  alla  delibera  999/2008.  Adeguamento  e

aggiornamento della delibera 450/2007”;

Richiamate, infine, le proprie deliberazioni relative 

all'organizzazione  dell'Ente  Regione  e  alle  competenze  dei

dirigenti regionali di seguito indicate:

- n. 193 del 27 febbraio 2015 "Contratto di lavoro ai sensi

dell'art.  43  LR  43/2001  e  affidamento  dell'incarico  di

direttore generale "Sanità e Politiche Sociali";

- n.  628  del  29  maggio  2015  “Riorganizzazione  della

Direzione  Generale  Sanità  e  Politiche  Sociali”  e  succ.

mod.;

- n. 2189 del 21 dicembre 2015 “Linee di indirizzo per la

riorganizzazione della macchina amministrativa regionale”;

- n. 56 del 25 gennaio 2016 “Affidamento degli incarichi di

Direttore  generale  della  Giunta  regionale,  ai  sensi

dell’art. 43 della L.R. 43/2001”;

- n. 270 del 29 febbraio 2016 “Attuazione prima fase della

riorganizzazione avviata con delibera 2189/2015”;

- n. 622 del 28 aprile 2016 “Attuazione seconda fase della

riorganizzazione avviata con delibera 2189/2015”;

- n.  702  del  16  maggio  2016  "Approvazione  incarichi

dirigenziali  conferiti  nell'ambito  delle  Direzioni

Generali - Agenzie - Istituto, e nomina dei responsabili

della  prevenzione  della  corruzione,  della  trasparenza  e

accesso civico, della sicurezza del trattamento dei dati

personali, e dell'anagrafe per la stazione appaltante";

Dato atto del parere allegato;

Su proposta dell’Assessore alle Politiche per la Salute

A voti unanimi e palesi

D E L I B E R A

1) di aggiornare il Prontuario terapeutico regionale adottato con

Deliberazione  di  Giunta  regionale  n.  213  del  2016,  con

l’inserimento di:

CANNABIS  SATIVA  preparato  vegetale   -  N02BG,   OS,  INAL

limitatamente ai seguenti usi clinici:

a) riduzione del dolore associato a spasticità con resistenza

alle  terapie  convenzionali  o  intolleranza  ad  altri

cannabinoidi in pazienti affetti da sclerosi multipla con

punteggio scala NRS ≥ 5;
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b) riduzione  del  dolore  neuropatico  cronico  in  pazienti  con
resistenza a trattamenti convenzionali e punteggio scala NRS
≥ 5;

2) di  adottare,  per  rispondere  alle  previsioni  di  monitoraggio
indicate dal Decreto ministeriale 9 novembre 2015 e dalla Legge
regionale  n.11  del  2014,  agevolando  i   prescrittori  e  i
farmacisti nella raccolta dei dati epidemiologici, la “Scheda
informatizzata per la prescrizione e il follow-up di trattamenti
a  base  di  preparati  vegetali  di  cannabis  sativa”,  riportata
nell’allegato  A  parte  integrante  e  sostanziale  del  presente
atto, che assume valore di ricetta medica;  

3) di stabilire che:

a) la scheda di cui al punto precedente:

- sia  disponibile  sul  portale  del  progetto  SOLE  (Sanità  On
Line) per la prescrizione dei preparati di cannabis - via
orale (decotto, estratti) o via inalatoria (vaporizzazione) –
per tutti gli usi medici previsti dal Decreto ministeriale 9
novembre 2015;

- sia utilizzabile da parte di tutti i potenziali prescrittori
del  territorio  regionale  e  nazionale  che  rilascino
prescrizioni di cannabis ai pazienti assistiti nella Regione
Emilia Romagna, previa registrazione sul portale del progetto
SOLE (Sanità On Line); 

b) in caso di prescrizioni di preparati di cannabis da parte di
medici operanti in altre regioni a pazienti assistiti nella
regione Emilia-Romagna potrà essere utilizzata la piattaforma
SOLE;  in  alternativa,  valgono  le  regole  generali  di
prescrizione e di raccolta dei dati epidemiologici definite
dal Decreto ministeriale 9 novembre 2015;

c) in caso di prescrizioni di preparati di cannabis da parte di
medici  operanti  nella  regione  Emilia-Romagna  a  pazienti
assistiti  in  altre  regioni  valgono  le  regole  generali  di
prescrizione e di raccolta dei dati epidemiologici definite
dal Decreto ministeriale 9 novembre 2015; non dovrà in tal
caso essere utilizzata la piattaforma SOLE;

4) di definire che la prescrizione a carico del SSR, in attuazione
dell’art.3  della  Legge  regionale  n.11/2014,  secondo  gli  usi
medici di cui al punto 1), possa essere rilasciata, ai soli
pazienti assistiti nella Regione Emilia Romagna, da parte dei
medici  dipendenti  o  convenzionati  con  il  SSR,  attraverso  la
piattaforma SOLE, applicando le vigenti regole in materia di
esenzioni e ticket; 

5) che ai fini del calcolo dell’eventuale applicazione del ticket
di cui al punto precedente, il quantitativo erogato per singola
prescrizione è equiparato ad una confezione;

6) di  prevedere  che  il  percorso  prescrittivo  di  cui  sopra  sia
applicato secondo la seguente agenda:
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MECCANISMO D’AZIONE ED EFFETTI 

¡  La neurotrasmissione è il principale meccanismo attraverso cui le sostanze neurotrope agiscono  

¡  L’impulso nervoso attiva la liberazione dei neurotrasmettitori ENDOGENI che esercitano il loro effetto attivando 
recettori specifici (per gli oppiacei, per la dopamina, per la serotonina e per i cannabinoidi) 

¡  Ad oggi sono stati identificati due tipi di recettori cannabinoidi, CB1 e CB2, facenti parte del sistema endocannabinoide 
umano (L’anandamide ed il 2-AG sono alcune tra queste molecole) coinvolto in diverse funzioni quali appetito, spasticità 
muscolare, attività analgesica (sinergia con gli oppioidi endogeni), memoria, proprietà anticonvulsivanti, azione vasodilatatoria e 
ipotensiva, regolazione dei processi riproduttivi e regolazione della risposta immunitaria.  

¡  I recettori CB1 e CB2 sono distribuiti molto diffusamente, con i CB1 sostanzialmente concentrati nel sistema nervoso 
centrale ed i CB2 nelle cellule del sistema immunitario. L’ippocampo ha un’elevata densità di recettori del cannabinolo: non 
sorprende quindi che il principale effetto negativo della marijuana sull’attività mentale sia l’inibizione della formazione dei 
ricordi. Un animale trattato con THC presenta esattamente le stesse difficoltà a eseguire esercizi di memorizzazione che ha un 
animale il cui ippocampo è stato danneggiato. 

¡  Altre due aree del cervello particolarmente ricche di recettori per i cannabinoidi sono il cervelletto ed i gangli della base: 
questo spiega in parte perché la marijuana compromette anche la regolazione e la coordinazione fine dei movimenti. 



MECCANISMO D’AZIONE ED EFFETTI 

¡  La pianta di cannabis contiene oltre 400 sostanze chimiche, dette cannabinoidi, molte delle quali sono 
psicoattive e agiscono alterando i livelli di dopamina nel cervello. Tra queste la più psicoattiva è il delta 9-
tetraidrocannabinolo (THC) che si trova nella resina della pianta. 

¡  Il legame dei cannabinoidi ai recettori CB1 causa una inibizione presinaptica del rilascio di vari 
neurotrasmettitori (in particolare (N-Metil-D-Aspartato - NMDA e glutammato), ed una stimolazione delle 
aree della sostanza grigia periacqueduttale (PAG) e del midollo rostrale ventromediale (RVM), che a loro 
volta inibiscono le vie nervose ascendenti del dolore.  A livello del midollo spinale il legame dei cannabinoidi 
ai recettori CB1 causa una inibizione delle fibre afferenti a livello del corno dorsale, ed a livello periferico il 
legame dei cannabinoidi con i recettori CB1 e CB2 causa una riduzione della secrezione di vari prostanoidi 
e citochine proinfiammatorie, l’inibizione delle proteinchinasi A (PKA) e delle proteinchinasi C (PKC) e del 
segnale doloroso.  





Il THC è un agonista parziale dei recettori CB1 (la cui interazione è responsabile 
degli effetti psicoattivi) e CB2. I principali effetti farmacologici del THC sono analgesia, 
rilassamento muscolare, anti-vomito, stimolazione dell'appetito e 
psicoattività. Il THC agisce anche su recettori NON CB e su altri target quali canali 
ionici ed enzimi con potenziali effetti antidolorifici e ipotensivi sulla pressione 
endooculare. 
 
Il CBD ha proprietà anticonvulsivanti, miorilassanti, ansiolitici, 
neuroprotettive, antiossidanti e ha dimostrato di ridurre gli effetti ansiogeni e 
psicoattivi dovuti al THC. IL CBD manca di psicoattività poiché sembra non legarsi ai 
recettori CB1 né ai CB2 ma influenza l’attività di altri target quali canali ionici ed enzimi 
con potenziali effetti antidolorifici, antinausea, antiemetici, antipsicotico, anti 
ischemico ansiolitico e antiepilettico. 
 
Sembra quindi probabile che una combinazione di THC e CBD possa contenere 
gli effetti collaterali che spesso limitano l'uso del solo THC sintetico o isolato. 



ALLEGATO TECNICO AL DECRETO LORENZIN 

¡  La cannabis sarà a carico del SSR in tutte le Regioni per le 
seguenti patologie: 
¡  Terapia del dolore (con particolare riferimento al dolore neurogeno) 

¡  Dolore e spasmi da sclerosi multipla, lesioni del midollo spinale 

¡  Cachessia (in anoressia, HIV, chemioterapia), 

¡  Vomito e inappetenza da chemioterapici 

¡  Glaucoma 

¡  Sindrome di Tourette 
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• Higher THC concentrations of herbal cannabis may allow utilization
of lower amounts. Patients should titrate accordingly to avoid ad-
verse events.

• THC-mediated side effects such as fatigue, tachycardia and dizziness
are avoidable when starting dose is low and titration is slow.

• Slow upward dose titration promotes tolerance to psychoactive se-
quelae of THC, which is especially important for naïve users.

• Medical cannabis patients, in contrast to recreational users, fre-
quently use CBD-predominant chemovars with the smallest amount
of THC to get the greatest improvement in symptom control, func-
tion, and quality of life, with fewest adverse events.

• Attainment of euphoric effects is not required to attain symptom
control.

• For chronic conditions and symptoms, long acting oral preparations
are the mainstay of treatment.

• Vaporisation can be utilised as an add-on prn technique for episodic
exacerbations of symptoms.

• CBD can balance THC side effects, especially in daytime use, or
when driving is required.

• Cannabis should be stored in a safe place, or lock box in the home.

• Physicians must clearly communicate the potential risks and safety
of cannabis, no differently than with any psychoactive medication.
We suggest documentation in a standard ‘treatment agreement’ form
for medical-legal purposes. (See https://www.drcarolinemaccallum.
com/cannabis-resources/.)

• Patients should keep a ‘symptom inventory’ chart indicating re-
sponse or efficacy for each cannabis product for each symptom as
and aid for physicians in determining treatment response to can-
nabis in follow up visits. (See https://www.drcarolinemaccallum.
com/cannabis-resources/.)

• Most patients use 1–3 g of herbal cannabis per day.< 5% of pa-
tients use> 5 g per day [34]. Tolerance does not develop to the
benefits. Over time dose escalation is not generally observed
[22,34,35]. Additional needs require reassessment.

Table 1
Cannabis routes of administration.

Cannabis routes of administration

Smoking Vaporisation Oral Other routes

• Most common route of administration, but
not recommended (joints, bongs, pipes, etc.)
• Combustion at 600–900 °C producing toxic
biproducts: tar, PAH (polycyclic aromatic
hydrocarbons), carbon monoxide (CO),
ammonia (NH3).
• Chronic use associated with respiratory
symptoms (bronchitis, cough, phlegm), but
not lung cancer nor COPD (if cannabis only).
• Patients may mix with tobacco increasing
respiratory/cancer risk
• 30–50% of cannabis is lost to ‘side-stream’
smoke

• Heats cannabis at 160–230 °C.
Reduced CO, but not complete
elimination of PAH
demonstrated to date.
• Vaporisation produces
significantly less harmful
biproducts vs. smoking.
• Decreased pulmonary
symptoms reported compared to
smoking.

• Oils, capsules and other po routes
increasingly popular due to convenience and
accuracy of dosing.
• Edibles (brownies/cookies) may be more
difficult to dose.
• Juicing and cannabis teas do not allow for
adequate decarboxylation of raw plant
• Nabiximols oromucosal spray is currently
the only cannabis-based prescription that
delivers standardised dosage of CBD/THC in
a 1:1 ratio with extensive research
• Tinctures and lozenges intermediate onset
with limited research

• Topicals ideal for localised symptoms
(dermatological conditions, arthritis), with
limited research evidence
• Suppositories possibly indicated for specific
populations (cancer, GI symptoms, young/
elderly, etc.) with variable absorption. THC-
hemisuccinate may allow for best absorption
with limited research.
• Recreational routes include ‘shatter’, ‘dabs’,
concentrates. Deliver very high doses of THC
with high risk of euphoria, impairment,
reinforcement, toxic psychosis, orthostatic
hypotension. Inappropriate for medical
application.

Table 2
Administration factors in cannabis delivery methods.

Issue Smoking/vaporisation Oral Oromucosal Topical

Onset (min) 5–10 60–180 15–45 Variable
Duration (h) 2–4 6–8 6–8 Variable
Pro Rapid action, advantage for acute or

episodic symptoms (nausea/pain)
Less odor, convenient and discrete,
advantage for chronic disease/
symptoms

Pharmaceutical form (nabiximols) available,
with documented efficacy and safety.

Less systemic effect, good for
localised symptoms

Con Dexterity required, vaporisers may be
expensive, and not all are portable

Titration challenges due to delayed
onset

Expensive, spotty availability Only local effects

Table 3
Levels of evidence for cannabis-based medicines in various conditions.

Cannabis and nabiximols supporting evidence

Level of evidence Benefits

Conclusive or
substantial evidence
of efficacy

• Adult chronic pain treatment
• Multiple sclerosis spasticity symptoms
• Chemotherapy-induced nausea and vomiting
• Treatment of intractable seizures in Dravet and
Lennox-Gastaut syndromes (CBD)

Moderate evidence of
efficacy

• Improving outcomes in individuals with sleep
disturbances associated with chronic pain, multiple
sclerosis, fibromyalgia, obstructive sleep apnea
syndrome
• Decreasing intraocular pressure in glaucoma

Limited evidence of
efficacy

• Symptoms of dementia
• Symptoms of Parkinson disease
• Positive and negative symptoms of schizophrenia
• Symptoms of posttraumatic stress disorder
• Appetite and decreasing weight loss associated with
HIV/AIDS
• Multiple sclerosis spasticity (clinician-measured)
• Traumatic brain injury/intracranial haemorrhage
associated disability, mortality, and other outcomes
• Symptoms of anxiety in social anxiety disorders
(CBD)
• Symptoms of Tourette syndrome

Limited evidence of
inefficacy

• Depressive symptoms in chronic pain or multiple
sclerosis patients

Insufficient evidence of
efficacy or
inefficacy

• Addiction abstinence
• Symptoms of irritable bowel syndrome
• Cancers, including glioma
• Cancer-associated anorexia, cachexia syndrome and
anorexia nervosa
• Symptoms of amyotrophic lateral sclerosis
• Chorea and some neuropsychiatric symptoms
associated with Huntington disease
• Dystonia

C.A. MacCallum, E.B. Russo

• Higher THC concentrations of herbal cannabis may allow utilization
of lower amounts. Patients should titrate accordingly to avoid ad-
verse events.

• THC-mediated side effects such as fatigue, tachycardia and dizziness
are avoidable when starting dose is low and titration is slow.

• Slow upward dose titration promotes tolerance to psychoactive se-
quelae of THC, which is especially important for naïve users.

• Medical cannabis patients, in contrast to recreational users, fre-
quently use CBD-predominant chemovars with the smallest amount
of THC to get the greatest improvement in symptom control, func-
tion, and quality of life, with fewest adverse events.

• Attainment of euphoric effects is not required to attain symptom
control.

• For chronic conditions and symptoms, long acting oral preparations
are the mainstay of treatment.

• Vaporisation can be utilised as an add-on prn technique for episodic
exacerbations of symptoms.

• CBD can balance THC side effects, especially in daytime use, or
when driving is required.

• Cannabis should be stored in a safe place, or lock box in the home.

• Physicians must clearly communicate the potential risks and safety
of cannabis, no differently than with any psychoactive medication.
We suggest documentation in a standard ‘treatment agreement’ form
for medical-legal purposes. (See https://www.drcarolinemaccallum.
com/cannabis-resources/.)

• Patients should keep a ‘symptom inventory’ chart indicating re-
sponse or efficacy for each cannabis product for each symptom as
and aid for physicians in determining treatment response to can-
nabis in follow up visits. (See https://www.drcarolinemaccallum.
com/cannabis-resources/.)

• Most patients use 1–3 g of herbal cannabis per day.< 5% of pa-
tients use> 5 g per day [34]. Tolerance does not develop to the
benefits. Over time dose escalation is not generally observed
[22,34,35]. Additional needs require reassessment.

Table 1
Cannabis routes of administration.

Cannabis routes of administration

Smoking Vaporisation Oral Other routes

• Most common route of administration, but
not recommended (joints, bongs, pipes, etc.)
• Combustion at 600–900 °C producing toxic
biproducts: tar, PAH (polycyclic aromatic
hydrocarbons), carbon monoxide (CO),
ammonia (NH3).
• Chronic use associated with respiratory
symptoms (bronchitis, cough, phlegm), but
not lung cancer nor COPD (if cannabis only).
• Patients may mix with tobacco increasing
respiratory/cancer risk
• 30–50% of cannabis is lost to ‘side-stream’
smoke

• Heats cannabis at 160–230 °C.
Reduced CO, but not complete
elimination of PAH
demonstrated to date.
• Vaporisation produces
significantly less harmful
biproducts vs. smoking.
• Decreased pulmonary
symptoms reported compared to
smoking.

• Oils, capsules and other po routes
increasingly popular due to convenience and
accuracy of dosing.
• Edibles (brownies/cookies) may be more
difficult to dose.
• Juicing and cannabis teas do not allow for
adequate decarboxylation of raw plant
• Nabiximols oromucosal spray is currently
the only cannabis-based prescription that
delivers standardised dosage of CBD/THC in
a 1:1 ratio with extensive research
• Tinctures and lozenges intermediate onset
with limited research

• Topicals ideal for localised symptoms
(dermatological conditions, arthritis), with
limited research evidence
• Suppositories possibly indicated for specific
populations (cancer, GI symptoms, young/
elderly, etc.) with variable absorption. THC-
hemisuccinate may allow for best absorption
with limited research.
• Recreational routes include ‘shatter’, ‘dabs’,
concentrates. Deliver very high doses of THC
with high risk of euphoria, impairment,
reinforcement, toxic psychosis, orthostatic
hypotension. Inappropriate for medical
application.

Table 2
Administration factors in cannabis delivery methods.

Issue Smoking/vaporisation Oral Oromucosal Topical

Onset (min) 5–10 60–180 15–45 Variable
Duration (h) 2–4 6–8 6–8 Variable
Pro Rapid action, advantage for acute or

episodic symptoms (nausea/pain)
Less odor, convenient and discrete,
advantage for chronic disease/
symptoms

Pharmaceutical form (nabiximols) available,
with documented efficacy and safety.

Less systemic effect, good for
localised symptoms

Con Dexterity required, vaporisers may be
expensive, and not all are portable

Titration challenges due to delayed
onset

Expensive, spotty availability Only local effects

Table 3
Levels of evidence for cannabis-based medicines in various conditions.

Cannabis and nabiximols supporting evidence

Level of evidence Benefits

Conclusive or
substantial evidence
of efficacy

• Adult chronic pain treatment
• Multiple sclerosis spasticity symptoms
• Chemotherapy-induced nausea and vomiting
• Treatment of intractable seizures in Dravet and
Lennox-Gastaut syndromes (CBD)

Moderate evidence of
efficacy

• Improving outcomes in individuals with sleep
disturbances associated with chronic pain, multiple
sclerosis, fibromyalgia, obstructive sleep apnea
syndrome
• Decreasing intraocular pressure in glaucoma

Limited evidence of
efficacy

• Symptoms of dementia
• Symptoms of Parkinson disease
• Positive and negative symptoms of schizophrenia
• Symptoms of posttraumatic stress disorder
• Appetite and decreasing weight loss associated with
HIV/AIDS
• Multiple sclerosis spasticity (clinician-measured)
• Traumatic brain injury/intracranial haemorrhage
associated disability, mortality, and other outcomes
• Symptoms of anxiety in social anxiety disorders
(CBD)
• Symptoms of Tourette syndrome

Limited evidence of
inefficacy

• Depressive symptoms in chronic pain or multiple
sclerosis patients

Insufficient evidence of
efficacy or
inefficacy

• Addiction abstinence
• Symptoms of irritable bowel syndrome
• Cancers, including glioma
• Cancer-associated anorexia, cachexia syndrome and
anorexia nervosa
• Symptoms of amyotrophic lateral sclerosis
• Chorea and some neuropsychiatric symptoms
associated with Huntington disease
• Dystonia
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DC and one virtual meeting. The meetings were closed except for two
meetings where open sessions occurred involving input from in-
dividuals outside of the core committee.

An early task of the committee was to determine what areas to focus
on in a rather large field. In an effort to stay on mission, the committee
elected to prioritize their investigations to include the following health
endpoints: therapeutic effects; cancer incidence; cardiometabolic risk;
respiratory disease; immune function; injury and death; prenatal,
perinatal and postnatal outcomes; psychosocial outcomes; mental
health; problem Cannabis use; and Cannabis use and abuse of other
substances. Key words were generated and the committee adopted key
features of a systematic review process. An extensive search of the re-
levant databases was conducted. The initial search of Medline, Embase,
the Cochrane Database of Systematic Reviews and PsycINFO resulted in
>24,000 articles. Case reports, commentaries, conference abstracts,
editorials and articles written by “Anonymous” or not written in English
were deleted. The committee considered >10,700 abstracts to de-
termine their relevance to the report. At least two committee members
evaluated each abstract to determine whether the article should be
accessed for further review. Primacy was given to systematic reviews
published after 2011. Primary research published after the systematic
review was also evaluated. For topics of interest that had no available
systematic reviews, the committee searched for high quality primary
research studies published between January 1, 1999 and August 1,
2016. Each systematic review and primary research article was graded
for quality by two committee members using established criteria. Only
fair and good quality publications were included. If two reviewers
disagreed, a third adjudicated.

The publications selected as fair or good quality were assimilated by
topic authors and summarized. The full committee had numerous op-
portunities to review the work as it was being written. After the sum-
mary paragraphs had been written for each of the prioritized health
endpoint chapters, the committee was asked to state conclusions and
use standardized language to categorize the weight of the evidence as
conclusive, substantial, moderate, limited or no or insufficient (defini-
tions below). The full committee reviewed and discussed all of the
chapter conclusions to establish consensus. This article will focus on the
conclusions reported in the Therapeutic Effects chapter, organized by
the assigned weight of the evidence. It is critical to note that there is a
paucity of published literature investing the therapeutic utility of the
Cannabis plant. The difficulties in conducting research to investigate the
benefits of Cannabis are discussed in Chapter 15 of the report. Most of
the literature evaluated in primary research studies as well as sys-
tematic reviews involved trials of isolated cannabinoids, most fre-
quently pharmaceutical preparations of delta-9-tetrahydrocannabinol
(THC) and, less frequently, cannabidiol (CBD). Increasingly an or-
omucosal whole plant extract, nabiximols, is also being investigated
and generating published results. Data on inhaled Cannabis is rare and
there were no published reports found that utilized any of the in-
creasingly available oral edibles, tinctures and oils that US patients
currently have access to in dispensaries across the nation.

1.1. Conclusive or substantial evidence of effect

Conclusive denotes that there is strong evidence from randomized
controlled trials to support the conclusion that Cannabis or cannabi-
noids are an effective or ineffective treatment for the health endpoint of
interest. Substantial suggests that there is strong evidence to support
the conclusion that Cannabis or cannabinoids are an effective or in-
effective treatment for the health endpoint of interest. For these levels
of evidence, there are many (or several for substantial) supportive
findings from good-quality studies with no (or few for substantial)
credible opposing findings. A firm conclusion can be made, and the
limitations to the evidence, including chance, bias, and confounding
factors, can be ruled out with reasonable confidence.

1.1.1. Chronic pain
Chronic pain is one of the most often cited reasons that patients are

accessing medicinal Cannabis in states where it is available [3]. There
were five fair-to-good quality systematic reviews that contributed to the
conclusion that there is substantial evidence that Cannabis is an effec-
tive treatment for chronic pain in adults. The comprehensive review by
Whiting et al. published in 2015 provided the basis for many of the
conclusions reached in the NASEM report and included 28 randomized
controlled trials in patients with chronic pain involving 2454 patients
[4]. Neuropathic pain was the condition studied in 17 of the trials. Only
five of the trials evaluated smoked or vaporized Cannabis plant material
with most [13] investigating the whole plant extract oromucosal spray,
nabiximols. An analysis that included seven trials of nabiximols and one
of smoked Cannabis found that the plant-derived cannabinoids were
40% more likely to reduce pain than the control agent (OR 1.41, 95%
confidence interval = 0.99–2.00). The effect size for the reduction of
neuropathic pain with inhaled Cannabis compared to placebo was es-
timated at 3.22 (95% CI = 1.59–7.24) from a Bayesian pooled effect
analysis of five published trials [5]. Of note, a more recent study from
US Veteran's Administration investigators analyzing essentially the
same cluster of published clinical trials of Cannabis plant-based medi-
cines concluded with less conviction that pain was effectively treated
[6].

1.1.2. Chemotherapy-induced nausea and vomiting
The delta-9-THC pharmaceutical agents, dronabinol and nabilone,

were both initially approved in 1985 for use in treating nausea and
vomiting associated with cytotoxic chemotherapy. Whiting et al. sum-
marized 28 trials reporting on nausea and vomiting due to che-
motherapy, most published before 1984, involving 1772 participants
[4]. These are the studies that ultimately lead to the approval of dro-
nabinol and nabilone. They were either placebo controlled or used the
antiemetics available at the time- mostly prochlorperazine or chlor-
promazine- as comparators. Whiting concluded that all trials suggested
a greater benefit for cannabinoids than for both active agents and for
the placebo, although the differences did not reach statistical sig-
nificance in all trials. A Cochrane review summarized 23 trials, most of
which were included in the Whiting analysis [7]. In this review the
investigators conclude that cannabinoids were highly effective, being
more efficacious than the placebo and similar to conventional antie-
metics in treating chemotherapy-induced nausea and vomiting. Al-
though the cannabinoids caused more adverse events, they were still
preferred by patients over the both placebo and the other antiemetics.
Three of 28 studies in a systematic review of antiemetics in children
with chemotherapy-induced nausea and vomiting investigated either
nabilone or oral THC [8]. The results in the pediatric population were
less conclusive.

It is worth noting that despite an abundance of anecdotal reports
and accumulated clinical experience of the benefits of the Cannabis
plant in reducing chemotherapy-related nausea and vomiting, there are
no good quality studies reported in the medical literature. Nor have any
of the published trials investigated the utility of cannabidiol or can-
nabidiol-enriched products for combating nausea and vomiting, a
question often asked by cancer patients seeking to avoid the psy-
choactive effects associated with THC. As CBD does not complex with
the cannabinoid receptor in the brain as THC does, it is conceivable that
it may not have the same therapeutic effect for this condition.

The American Society for Clinical Oncology Expert Panel on
Antiemetics recently issued updated guidelines and recommended
“FDA-approved cannabinoids dronabinol or nabilone to treat nausea
and vomiting that is resistant to standard antiemetic therapies.
Evidence remains insufficient to recommend marijuana in this setting”
[9]. Some of the reluctance to be more enthusiastic in support of can-
nabinoids likely stems from the fact that most of the published litera-
ture compares dronabinol or nabilone to antiemetics that are no longer
considered to be first line therapies. A more recent trial, however, did
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documented pertinent clinical cannabis content in their curricula.
While it remains a common complaint that cannabis therapeutics

lacks adequate documentation, according to a recent publication [5],
scientist and clinicians are recognising the limitations of randomised
controlled studies in their generalisability to populations vs. customi-
sation of best evidence based practices for individual patients. In-
dividualized evidence based medicine may be delivered to a patient
using an N-of-1, or single clinical trial, whereby the patient is the sole
unit of observation for efficacy and side effects of various interventions.
This method can be applied to a medical cannabis patient to find an
optimal intervention or “sweet spot” combination of plant varieties and
dosage forms that provide superior symptom control.

In this article, two experienced clinicians, internist and neurologist,
respectively, offer their review of the literature and personal observa-
tions that might serve as an initial guide to suggested Good Clinical
Practice (GCP) as applied to cannabis. These include our opinion that
cannabis medicines, whether prescription or over-the-counter, should
be ideally cultivated organically according to Mendelian selective
breeding techniques without the necessity of genetic modification or
CRISPR technology according to Good Agricultural Practice (GAP), be
extracted and processed under Good Manufacturing Practice (GMP) [6],
and be made available to consumers with full information as to can-
nabinoid and terpenoid profiles, and certification that the material is
free of pesticide [7], microbial or heavy metal contamination.

2. Cannabis pharmacology in brief

Cannabis produces phytocannabinoids (plant cannabinoids) in
greatest abundance in the unfertilised female flowers in acid form, most
abundantly tetrahydrocannabinolic acid-A (THCA-A) and cannabidiolic
acid (CBDA), which are most frequently utilised after heating either by
smoking, vaporisation, or baking in confections to produce decarbox-
ylation of the more familiar neutral cannabinoids, tetra-
hydrocannabinol (THC) and cannabidiol (CBD) (see graphical abstract)
[8].

THC is the primary psychoactive component of cannabis, working
primarily as a weak partial agonist on CB1 and CB2 receptors with well-
known effects on pain, appetite, digestion, emotions and thought pro-
cesses mediated through the endocannabinoid system, a homeostatic
regulator of myriad physiological functions [9], found in all chordates.
THC can cause psychoactive adverse events depending on dose and
patient previous tolerance. Its use is applicable for many symptoms and
conditions including; pain, nausea, spasticity/spasms, appetite stimu-
lation, anxiety, depression, post-traumatic stress disorder (PTSD), in-
somnia et al.

CBD, in contrast, has little affinity for these receptors directly, but
rather is a negative allosteric modulator of CB1 [10], with protean
pharmacological effects on various other receptor systems including
TRPV1, 5-HT1A, adenosine A2A and non-receptor mechanisms (re-
viewed [11]), productive of analgesic, anti-inflammatory, anti-anxiety,
and anti-psychotic effects among many others. CBD is non-intoxicating,
and has been shown to help with similar symptoms, with added benefit
as an anticonvulsant, anti-psychotic, neuroprotectant, and anti-in-
flammatory (including autoimmune conditions). Cannabis is a multi-
modal treatment. It can be used to treat multiple symptoms and con-
ditions concurrently, which can therefore help to reduce polypharmacy
burden.

There are thousands of individual cannabis types, which patients
and purveyors may erroneously refer to as ‘strains’, whereas the pre-
ferred term is chemical variety or ‘chemovar’ [12]. Each chemovar
contains varying concentrations of cannabinoids and other components
with important pharmacological and modulatory effects include the
monoterpenoids [8,11] myrcene (analgesic, sedating), limonene (anti-
depressant and immune-stimulating), pinene (acetylcholinesterase in-
hibitor alleviating short-term memory impairment from THC) and the
sesquiterpenoid beta-caryophyllene (anti-inflammatory analgesic and

selective full agonist at the CB2 receptor). The relative proportions of
these and other components are the primary determinants of the
pharmacological effects and adverse events associated with a particular
cannabis chemovar, and is critical information that should be available
to patients and physicians recommending such treatment. Until recent
years, the vast majority of chemovars in Europe [13] and North
America [14] were THC-predominant (Type I cannabis). Con-
temporaneously, there has been greater interest in mixed THC:CBD
(Type II) and CBD-predominant (Type III cannabis) chemovars with
broader mechanisms of action and improved therapeutic indexes [12].

The acid cannabinoids have received much less research interest,
but possess fascinating pharmacological properties. THCA has been
noted to produce anti-inflammatory effects via antagonism of tumour
necrosis factor-alpha (TNF-α) [15], to be a strong anti-emetic [16] and
was recently demonstrated to be an agonist of the PPAR-γ nuclear re-
ceptor with neuroprotective effects [17], as well as anticonvulsant ef-
ficacy [18]. CBDA is also a powerful anti-emetic [19] and anti-anxiety
agent [20] in rodents, and both acid cannabinoids have prominent
anecdotal reports of benefit on skin and other tumors.

3. Pharmacokinetic considerations

Absorption, distribution, and metabolism determine the onset and
duration of action of each dosage form. Absorption has the most
variability, and is affected by product lipophilicity, bioavailability as
well as the inherent organ tissue differences (i.e., alveolar, dermal vs.
gastric). Cannabinoids are lipophilic and have low water solubility.
Therefore, for topical or oral routes, they are best absorbed in the
presence of fat, oils or polar solvents, such as ethanol. There is sug-
gestion that newer technology such as using nano- or ionized particles
or the use omega fats in carrier oil can enhance absorption; or for to-
picals preparations, using ingredients to mildly disrupt the skin barrier
may allow greater absorption of active ingredient. Factors such as re-
cent meals, depth of inhalation, duration of breath holding, tempera-
ture of vaporizer all affect cannabis absorption, which can vary from
20%–30% orally, up to 10–60% for inhalation [21]. Clinicians will
benefit from an understanding of these factors to prescribe or re-
commend cannabis to enable estimation of a target quantity of dried
product for their patients. See Dosing strategies and clinical pearls
section for more details.

4. Modes of administration

This information is summarised (Table 1, Table 2) [7,21–27].

5. Therapeutic uses

Cannabis can be a useful tool in the treatment of many complex
diseases or rare conditions which lack effective conventional ther-
apeutic options, or where the side effects burden of such treatments
outweigh the benefits, for example, central sensitivity syndromes (fi-
bromyalgia, chronic fatigue syndrome, migraines, irritable bowel), or
multiple sclerosis, neuropathic pain, and refractory nausea. An assess-
ment of current evidence in various indications is summarised (Table 3)
[28–33].

6. Dosing strategies and clinical pearls

• There is insufficient evidence to support the necessity of a trial of
synthetic cannabinoids prior to initiating cannabis-based medicine
treatment, unless legal availability is not an option.

• General approach to cannabis initiation is ‘start low, go slow, and
stay low’.

• For cannabis inhalation, patients should start with 1 inhalation and
wait 15 min. Then, they may increase by 1 inhalation every
15–30 min until desired symptom control has been achieved.
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• Higher THC concentrations of herbal cannabis may allow utilization
of lower amounts. Patients should titrate accordingly to avoid ad-
verse events.

• THC-mediated side effects such as fatigue, tachycardia and dizziness
are avoidable when starting dose is low and titration is slow.

• Slow upward dose titration promotes tolerance to psychoactive se-
quelae of THC, which is especially important for naïve users.

• Medical cannabis patients, in contrast to recreational users, fre-
quently use CBD-predominant chemovars with the smallest amount
of THC to get the greatest improvement in symptom control, func-
tion, and quality of life, with fewest adverse events.

• Attainment of euphoric effects is not required to attain symptom
control.

• For chronic conditions and symptoms, long acting oral preparations
are the mainstay of treatment.

• Vaporisation can be utilised as an add-on prn technique for episodic
exacerbations of symptoms.

• CBD can balance THC side effects, especially in daytime use, or
when driving is required.

• Cannabis should be stored in a safe place, or lock box in the home.

• Physicians must clearly communicate the potential risks and safety
of cannabis, no differently than with any psychoactive medication.
We suggest documentation in a standard ‘treatment agreement’ form
for medical-legal purposes. (See https://www.drcarolinemaccallum.
com/cannabis-resources/.)

• Patients should keep a ‘symptom inventory’ chart indicating re-
sponse or efficacy for each cannabis product for each symptom as
and aid for physicians in determining treatment response to can-
nabis in follow up visits. (See https://www.drcarolinemaccallum.
com/cannabis-resources/.)

• Most patients use 1–3 g of herbal cannabis per day.< 5% of pa-
tients use> 5 g per day [34]. Tolerance does not develop to the
benefits. Over time dose escalation is not generally observed
[22,34,35]. Additional needs require reassessment.

Table 1
Cannabis routes of administration.

Cannabis routes of administration

Smoking Vaporisation Oral Other routes

• Most common route of administration, but
not recommended (joints, bongs, pipes, etc.)
• Combustion at 600–900 °C producing toxic
biproducts: tar, PAH (polycyclic aromatic
hydrocarbons), carbon monoxide (CO),
ammonia (NH3).
• Chronic use associated with respiratory
symptoms (bronchitis, cough, phlegm), but
not lung cancer nor COPD (if cannabis only).
• Patients may mix with tobacco increasing
respiratory/cancer risk
• 30–50% of cannabis is lost to ‘side-stream’
smoke

• Heats cannabis at 160–230 °C.
Reduced CO, but not complete
elimination of PAH
demonstrated to date.
• Vaporisation produces
significantly less harmful
biproducts vs. smoking.
• Decreased pulmonary
symptoms reported compared to
smoking.

• Oils, capsules and other po routes
increasingly popular due to convenience and
accuracy of dosing.
• Edibles (brownies/cookies) may be more
difficult to dose.
• Juicing and cannabis teas do not allow for
adequate decarboxylation of raw plant
• Nabiximols oromucosal spray is currently
the only cannabis-based prescription that
delivers standardised dosage of CBD/THC in
a 1:1 ratio with extensive research
• Tinctures and lozenges intermediate onset
with limited research

• Topicals ideal for localised symptoms
(dermatological conditions, arthritis), with
limited research evidence
• Suppositories possibly indicated for specific
populations (cancer, GI symptoms, young/
elderly, etc.) with variable absorption. THC-
hemisuccinate may allow for best absorption
with limited research.
• Recreational routes include ‘shatter’, ‘dabs’,
concentrates. Deliver very high doses of THC
with high risk of euphoria, impairment,
reinforcement, toxic psychosis, orthostatic
hypotension. Inappropriate for medical
application.

Table 2
Administration factors in cannabis delivery methods.

Issue Smoking/vaporisation Oral Oromucosal Topical

Onset (min) 5–10 60–180 15–45 Variable
Duration (h) 2–4 6–8 6–8 Variable
Pro Rapid action, advantage for acute or

episodic symptoms (nausea/pain)
Less odor, convenient and discrete,
advantage for chronic disease/
symptoms

Pharmaceutical form (nabiximols) available,
with documented efficacy and safety.

Less systemic effect, good for
localised symptoms

Con Dexterity required, vaporisers may be
expensive, and not all are portable

Titration challenges due to delayed
onset

Expensive, spotty availability Only local effects

Table 3
Levels of evidence for cannabis-based medicines in various conditions.

Cannabis and nabiximols supporting evidence

Level of evidence Benefits

Conclusive or
substantial evidence
of efficacy

• Adult chronic pain treatment
• Multiple sclerosis spasticity symptoms
• Chemotherapy-induced nausea and vomiting
• Treatment of intractable seizures in Dravet and
Lennox-Gastaut syndromes (CBD)

Moderate evidence of
efficacy

• Improving outcomes in individuals with sleep
disturbances associated with chronic pain, multiple
sclerosis, fibromyalgia, obstructive sleep apnea
syndrome
• Decreasing intraocular pressure in glaucoma

Limited evidence of
efficacy

• Symptoms of dementia
• Symptoms of Parkinson disease
• Positive and negative symptoms of schizophrenia
• Symptoms of posttraumatic stress disorder
• Appetite and decreasing weight loss associated with
HIV/AIDS
• Multiple sclerosis spasticity (clinician-measured)
• Traumatic brain injury/intracranial haemorrhage
associated disability, mortality, and other outcomes
• Symptoms of anxiety in social anxiety disorders
(CBD)
• Symptoms of Tourette syndrome

Limited evidence of
inefficacy

• Depressive symptoms in chronic pain or multiple
sclerosis patients

Insufficient evidence of
efficacy or
inefficacy

• Addiction abstinence
• Symptoms of irritable bowel syndrome
• Cancers, including glioma
• Cancer-associated anorexia, cachexia syndrome and
anorexia nervosa
• Symptoms of amyotrophic lateral sclerosis
• Chorea and some neuropsychiatric symptoms
associated with Huntington disease
• Dystonia
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• Higher THC concentrations of herbal cannabis may allow utilization
of lower amounts. Patients should titrate accordingly to avoid ad-
verse events.

• THC-mediated side effects such as fatigue, tachycardia and dizziness
are avoidable when starting dose is low and titration is slow.

• Slow upward dose titration promotes tolerance to psychoactive se-
quelae of THC, which is especially important for naïve users.

• Medical cannabis patients, in contrast to recreational users, fre-
quently use CBD-predominant chemovars with the smallest amount
of THC to get the greatest improvement in symptom control, func-
tion, and quality of life, with fewest adverse events.

• Attainment of euphoric effects is not required to attain symptom
control.

• For chronic conditions and symptoms, long acting oral preparations
are the mainstay of treatment.

• Vaporisation can be utilised as an add-on prn technique for episodic
exacerbations of symptoms.

• CBD can balance THC side effects, especially in daytime use, or
when driving is required.

• Cannabis should be stored in a safe place, or lock box in the home.

• Physicians must clearly communicate the potential risks and safety
of cannabis, no differently than with any psychoactive medication.
We suggest documentation in a standard ‘treatment agreement’ form
for medical-legal purposes. (See https://www.drcarolinemaccallum.
com/cannabis-resources/.)

• Patients should keep a ‘symptom inventory’ chart indicating re-
sponse or efficacy for each cannabis product for each symptom as
and aid for physicians in determining treatment response to can-
nabis in follow up visits. (See https://www.drcarolinemaccallum.
com/cannabis-resources/.)

• Most patients use 1–3 g of herbal cannabis per day.< 5% of pa-
tients use> 5 g per day [34]. Tolerance does not develop to the
benefits. Over time dose escalation is not generally observed
[22,34,35]. Additional needs require reassessment.

Table 1
Cannabis routes of administration.

Cannabis routes of administration

Smoking Vaporisation Oral Other routes

• Most common route of administration, but
not recommended (joints, bongs, pipes, etc.)
• Combustion at 600–900 °C producing toxic
biproducts: tar, PAH (polycyclic aromatic
hydrocarbons), carbon monoxide (CO),
ammonia (NH3).
• Chronic use associated with respiratory
symptoms (bronchitis, cough, phlegm), but
not lung cancer nor COPD (if cannabis only).
• Patients may mix with tobacco increasing
respiratory/cancer risk
• 30–50% of cannabis is lost to ‘side-stream’
smoke

• Heats cannabis at 160–230 °C.
Reduced CO, but not complete
elimination of PAH
demonstrated to date.
• Vaporisation produces
significantly less harmful
biproducts vs. smoking.
• Decreased pulmonary
symptoms reported compared to
smoking.

• Oils, capsules and other po routes
increasingly popular due to convenience and
accuracy of dosing.
• Edibles (brownies/cookies) may be more
difficult to dose.
• Juicing and cannabis teas do not allow for
adequate decarboxylation of raw plant
• Nabiximols oromucosal spray is currently
the only cannabis-based prescription that
delivers standardised dosage of CBD/THC in
a 1:1 ratio with extensive research
• Tinctures and lozenges intermediate onset
with limited research

• Topicals ideal for localised symptoms
(dermatological conditions, arthritis), with
limited research evidence
• Suppositories possibly indicated for specific
populations (cancer, GI symptoms, young/
elderly, etc.) with variable absorption. THC-
hemisuccinate may allow for best absorption
with limited research.
• Recreational routes include ‘shatter’, ‘dabs’,
concentrates. Deliver very high doses of THC
with high risk of euphoria, impairment,
reinforcement, toxic psychosis, orthostatic
hypotension. Inappropriate for medical
application.
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Duration (h) 2–4 6–8 6–8 Variable
Pro Rapid action, advantage for acute or
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Less odor, convenient and discrete,
advantage for chronic disease/
symptoms

Pharmaceutical form (nabiximols) available,
with documented efficacy and safety.

Less systemic effect, good for
localised symptoms

Con Dexterity required, vaporisers may be
expensive, and not all are portable

Titration challenges due to delayed
onset

Expensive, spotty availability Only local effects
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Levels of evidence for cannabis-based medicines in various conditions.

Cannabis and nabiximols supporting evidence

Level of evidence Benefits

Conclusive or
substantial evidence
of efficacy

• Adult chronic pain treatment
• Multiple sclerosis spasticity symptoms
• Chemotherapy-induced nausea and vomiting
• Treatment of intractable seizures in Dravet and
Lennox-Gastaut syndromes (CBD)

Moderate evidence of
efficacy

• Improving outcomes in individuals with sleep
disturbances associated with chronic pain, multiple
sclerosis, fibromyalgia, obstructive sleep apnea
syndrome
• Decreasing intraocular pressure in glaucoma

Limited evidence of
efficacy

• Symptoms of dementia
• Symptoms of Parkinson disease
• Positive and negative symptoms of schizophrenia
• Symptoms of posttraumatic stress disorder
• Appetite and decreasing weight loss associated with
HIV/AIDS
• Multiple sclerosis spasticity (clinician-measured)
• Traumatic brain injury/intracranial haemorrhage
associated disability, mortality, and other outcomes
• Symptoms of anxiety in social anxiety disorders
(CBD)
• Symptoms of Tourette syndrome

Limited evidence of
inefficacy

• Depressive symptoms in chronic pain or multiple
sclerosis patients

Insufficient evidence of
efficacy or
inefficacy

• Addiction abstinence
• Symptoms of irritable bowel syndrome
• Cancers, including glioma
• Cancer-associated anorexia, cachexia syndrome and
anorexia nervosa
• Symptoms of amyotrophic lateral sclerosis
• Chorea and some neuropsychiatric symptoms
associated with Huntington disease
• Dystonia
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• Higher THC concentrations of herbal cannabis may allow utilization
of lower amounts. Patients should titrate accordingly to avoid ad-
verse events.

• THC-mediated side effects such as fatigue, tachycardia and dizziness
are avoidable when starting dose is low and titration is slow.

• Slow upward dose titration promotes tolerance to psychoactive se-
quelae of THC, which is especially important for naïve users.

• Medical cannabis patients, in contrast to recreational users, fre-
quently use CBD-predominant chemovars with the smallest amount
of THC to get the greatest improvement in symptom control, func-
tion, and quality of life, with fewest adverse events.

• Attainment of euphoric effects is not required to attain symptom
control.

• For chronic conditions and symptoms, long acting oral preparations
are the mainstay of treatment.

• Vaporisation can be utilised as an add-on prn technique for episodic
exacerbations of symptoms.

• CBD can balance THC side effects, especially in daytime use, or
when driving is required.

• Cannabis should be stored in a safe place, or lock box in the home.

• Physicians must clearly communicate the potential risks and safety
of cannabis, no differently than with any psychoactive medication.
We suggest documentation in a standard ‘treatment agreement’ form
for medical-legal purposes. (See https://www.drcarolinemaccallum.
com/cannabis-resources/.)

• Patients should keep a ‘symptom inventory’ chart indicating re-
sponse or efficacy for each cannabis product for each symptom as
and aid for physicians in determining treatment response to can-
nabis in follow up visits. (See https://www.drcarolinemaccallum.
com/cannabis-resources/.)

• Most patients use 1–3 g of herbal cannabis per day.< 5% of pa-
tients use> 5 g per day [34]. Tolerance does not develop to the
benefits. Over time dose escalation is not generally observed
[22,34,35]. Additional needs require reassessment.

Table 1
Cannabis routes of administration.

Cannabis routes of administration

Smoking Vaporisation Oral Other routes

• Most common route of administration, but
not recommended (joints, bongs, pipes, etc.)
• Combustion at 600–900 °C producing toxic
biproducts: tar, PAH (polycyclic aromatic
hydrocarbons), carbon monoxide (CO),
ammonia (NH3).
• Chronic use associated with respiratory
symptoms (bronchitis, cough, phlegm), but
not lung cancer nor COPD (if cannabis only).
• Patients may mix with tobacco increasing
respiratory/cancer risk
• 30–50% of cannabis is lost to ‘side-stream’
smoke

• Heats cannabis at 160–230 °C.
Reduced CO, but not complete
elimination of PAH
demonstrated to date.
• Vaporisation produces
significantly less harmful
biproducts vs. smoking.
• Decreased pulmonary
symptoms reported compared to
smoking.

• Oils, capsules and other po routes
increasingly popular due to convenience and
accuracy of dosing.
• Edibles (brownies/cookies) may be more
difficult to dose.
• Juicing and cannabis teas do not allow for
adequate decarboxylation of raw plant
• Nabiximols oromucosal spray is currently
the only cannabis-based prescription that
delivers standardised dosage of CBD/THC in
a 1:1 ratio with extensive research
• Tinctures and lozenges intermediate onset
with limited research

• Topicals ideal for localised symptoms
(dermatological conditions, arthritis), with
limited research evidence
• Suppositories possibly indicated for specific
populations (cancer, GI symptoms, young/
elderly, etc.) with variable absorption. THC-
hemisuccinate may allow for best absorption
with limited research.
• Recreational routes include ‘shatter’, ‘dabs’,
concentrates. Deliver very high doses of THC
with high risk of euphoria, impairment,
reinforcement, toxic psychosis, orthostatic
hypotension. Inappropriate for medical
application.

Table 2
Administration factors in cannabis delivery methods.

Issue Smoking/vaporisation Oral Oromucosal Topical

Onset (min) 5–10 60–180 15–45 Variable
Duration (h) 2–4 6–8 6–8 Variable
Pro Rapid action, advantage for acute or

episodic symptoms (nausea/pain)
Less odor, convenient and discrete,
advantage for chronic disease/
symptoms

Pharmaceutical form (nabiximols) available,
with documented efficacy and safety.

Less systemic effect, good for
localised symptoms

Con Dexterity required, vaporisers may be
expensive, and not all are portable

Titration challenges due to delayed
onset

Expensive, spotty availability Only local effects

Table 3
Levels of evidence for cannabis-based medicines in various conditions.

Cannabis and nabiximols supporting evidence

Level of evidence Benefits

Conclusive or
substantial evidence
of efficacy

• Adult chronic pain treatment
• Multiple sclerosis spasticity symptoms
• Chemotherapy-induced nausea and vomiting
• Treatment of intractable seizures in Dravet and
Lennox-Gastaut syndromes (CBD)

Moderate evidence of
efficacy

• Improving outcomes in individuals with sleep
disturbances associated with chronic pain, multiple
sclerosis, fibromyalgia, obstructive sleep apnea
syndrome
• Decreasing intraocular pressure in glaucoma

Limited evidence of
efficacy

• Symptoms of dementia
• Symptoms of Parkinson disease
• Positive and negative symptoms of schizophrenia
• Symptoms of posttraumatic stress disorder
• Appetite and decreasing weight loss associated with
HIV/AIDS
• Multiple sclerosis spasticity (clinician-measured)
• Traumatic brain injury/intracranial haemorrhage
associated disability, mortality, and other outcomes
• Symptoms of anxiety in social anxiety disorders
(CBD)
• Symptoms of Tourette syndrome

Limited evidence of
inefficacy

• Depressive symptoms in chronic pain or multiple
sclerosis patients

Insufficient evidence of
efficacy or
inefficacy

• Addiction abstinence
• Symptoms of irritable bowel syndrome
• Cancers, including glioma
• Cancer-associated anorexia, cachexia syndrome and
anorexia nervosa
• Symptoms of amyotrophic lateral sclerosis
• Chorea and some neuropsychiatric symptoms
associated with Huntington disease
• Dystonia
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quelae of THC, which is especially important for naïve users.
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tion, and quality of life, with fewest adverse events.

• Attainment of euphoric effects is not required to attain symptom
control.

• For chronic conditions and symptoms, long acting oral preparations
are the mainstay of treatment.

• Vaporisation can be utilised as an add-on prn technique for episodic
exacerbations of symptoms.

• CBD can balance THC side effects, especially in daytime use, or
when driving is required.

• Cannabis should be stored in a safe place, or lock box in the home.

• Physicians must clearly communicate the potential risks and safety
of cannabis, no differently than with any psychoactive medication.
We suggest documentation in a standard ‘treatment agreement’ form
for medical-legal purposes. (See https://www.drcarolinemaccallum.
com/cannabis-resources/.)

• Patients should keep a ‘symptom inventory’ chart indicating re-
sponse or efficacy for each cannabis product for each symptom as
and aid for physicians in determining treatment response to can-
nabis in follow up visits. (See https://www.drcarolinemaccallum.
com/cannabis-resources/.)

• Most patients use 1–3 g of herbal cannabis per day.< 5% of pa-
tients use> 5 g per day [34]. Tolerance does not develop to the
benefits. Over time dose escalation is not generally observed
[22,34,35]. Additional needs require reassessment.
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• Most common route of administration, but
not recommended (joints, bongs, pipes, etc.)
• Combustion at 600–900 °C producing toxic
biproducts: tar, PAH (polycyclic aromatic
hydrocarbons), carbon monoxide (CO),
ammonia (NH3).
• Chronic use associated with respiratory
symptoms (bronchitis, cough, phlegm), but
not lung cancer nor COPD (if cannabis only).
• Patients may mix with tobacco increasing
respiratory/cancer risk
• 30–50% of cannabis is lost to ‘side-stream’
smoke

• Heats cannabis at 160–230 °C.
Reduced CO, but not complete
elimination of PAH
demonstrated to date.
• Vaporisation produces
significantly less harmful
biproducts vs. smoking.
• Decreased pulmonary
symptoms reported compared to
smoking.

• Oils, capsules and other po routes
increasingly popular due to convenience and
accuracy of dosing.
• Edibles (brownies/cookies) may be more
difficult to dose.
• Juicing and cannabis teas do not allow for
adequate decarboxylation of raw plant
• Nabiximols oromucosal spray is currently
the only cannabis-based prescription that
delivers standardised dosage of CBD/THC in
a 1:1 ratio with extensive research
• Tinctures and lozenges intermediate onset
with limited research

• Topicals ideal for localised symptoms
(dermatological conditions, arthritis), with
limited research evidence
• Suppositories possibly indicated for specific
populations (cancer, GI symptoms, young/
elderly, etc.) with variable absorption. THC-
hemisuccinate may allow for best absorption
with limited research.
• Recreational routes include ‘shatter’, ‘dabs’,
concentrates. Deliver very high doses of THC
with high risk of euphoria, impairment,
reinforcement, toxic psychosis, orthostatic
hypotension. Inappropriate for medical
application.
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Issue Smoking/vaporisation Oral Oromucosal Topical

Onset (min) 5–10 60–180 15–45 Variable
Duration (h) 2–4 6–8 6–8 Variable
Pro Rapid action, advantage for acute or

episodic symptoms (nausea/pain)
Less odor, convenient and discrete,
advantage for chronic disease/
symptoms

Pharmaceutical form (nabiximols) available,
with documented efficacy and safety.

Less systemic effect, good for
localised symptoms

Con Dexterity required, vaporisers may be
expensive, and not all are portable

Titration challenges due to delayed
onset

Expensive, spotty availability Only local effects
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Levels of evidence for cannabis-based medicines in various conditions.

Cannabis and nabiximols supporting evidence

Level of evidence Benefits

Conclusive or
substantial evidence
of efficacy

• Adult chronic pain treatment
• Multiple sclerosis spasticity symptoms
• Chemotherapy-induced nausea and vomiting
• Treatment of intractable seizures in Dravet and
Lennox-Gastaut syndromes (CBD)

Moderate evidence of
efficacy

• Improving outcomes in individuals with sleep
disturbances associated with chronic pain, multiple
sclerosis, fibromyalgia, obstructive sleep apnea
syndrome
• Decreasing intraocular pressure in glaucoma

Limited evidence of
efficacy

• Symptoms of dementia
• Symptoms of Parkinson disease
• Positive and negative symptoms of schizophrenia
• Symptoms of posttraumatic stress disorder
• Appetite and decreasing weight loss associated with
HIV/AIDS
• Multiple sclerosis spasticity (clinician-measured)
• Traumatic brain injury/intracranial haemorrhage
associated disability, mortality, and other outcomes
• Symptoms of anxiety in social anxiety disorders
(CBD)
• Symptoms of Tourette syndrome

Limited evidence of
inefficacy

• Depressive symptoms in chronic pain or multiple
sclerosis patients

Insufficient evidence of
efficacy or
inefficacy

• Addiction abstinence
• Symptoms of irritable bowel syndrome
• Cancers, including glioma
• Cancer-associated anorexia, cachexia syndrome and
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BUON LIVELLO DI EVIDENZA: DOLORE CRONICO 

¡  28 trials randomizzati e controllati in pazienti con dolore cronico di varia eziologia 
(tot 2454 pts). In  17 trials è stata valutata l’efficacia nel dolore neuropatico  

¡  Riduzione del dolore del 30% con cannabis rispetto a placebo mostra OR 1,4 

¡  5 Review sistematiche di buona qualità concludono che c’è una sostanziale evidenza 
di efficacia nel trattamento del dolore cronico dell’adulto.  
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Abstract: Cannabis is widely used as a self-management strategy by patients with a wide range of
symptoms and diseases including chronic non-cancer pain. The safety of cannabis use for medical
purposes has not been systematically evaluated. We conducted a prospective cohort study to
describe safety issues among individuals with chronic non-cancer pain. A standardized herbal
cannabis product (12.5% tetrahydrocannabinol) was dispensed to eligible individuals for a 1-year
period; controls were individuals with chronic pain from the same clinics who were not cannabis
users. The primary outcome consisted of serious adverse events and non-serious adverse events.
Secondary safety outcomes included pulmonary and neurocognitive function and standard
hematology, biochemistry, renal, liver, and endocrine function. Secondary efficacy parameters
included pain and other symptoms, mood, and quality of life. Two hundred and fifteen individuals
with chronic pain were recruited to the cannabis group (141 current users and 58 ex-users) and
216 controls (chronic pain but no current cannabis use) from 7 clinics across Canada. The median daily
cannabis dose was 2.5 g/d. There was no difference in risk of serious adverse events (adjusted
incidence rate ratio = 1.08, 95% confidence interval = .57–2.04) between groups. Medical cannabis
users were at increased risk of non-serious adverse events (adjusted incidence rate ratio = 1.73,
95% confidence interval = 1.41–2.13); most were mild to moderate. There were no differences in
secondary safety assessments. Quality-controlled herbal cannabis, when used by patients with
experience of cannabis use as part of a monitored treatment program over 1 year, appears to have
a reasonable safety profile. Longer-term monitoring for functional outcomes is needed.
Study registration: The study was registered with www.controlled-trials.com (ISRCTN19449752).

Received January 25, 2015; Revised July 18, 2015; Accepted July 28, 2015.
The study was funded by the Canadian Institutes of Health Research
(MOL-66262). M.A.W. receives salary support from the FRQS and the
Louise andAlan Edwards Foundation and has a research grant to his insti-
tution fromCanniMed.M.L. is a founding boardmember of Panag Pharm
Inc, a start-up company researching topical non-psychotropic cannabi-
noids for pain and inflammation, amedical advisor toAbide Therapeutics
researching agents to modulate the endocannabinoid system for the
treatment of pain, and a co-investigator on a clinical trial sponsored by
Prairie Plant Systems. D.E.M. has received speaker’s honoraria and/or
consulting fees from Pfizer Canada, Eli Lilly Canada Inc, Janssen Pharma-
ceuticals, and Purdue Pharma Canada. A.B. discloses consultancies or
advisory boards to Bedrocan, CanniMed, Jansen, Johnson & Johnson,
Lilly, Merck, Mettrum, Pfizer, and Purdue Pharma. T.W., S.S., J.-P.C.,
A.G., C.O., and J.M.E. report no conflicts.
Supplementary data accompanying this article are available online at
www.jpain.org and www.sciencedirect.com.
Address reprint requests to Dr. Mark A. Ware, MBBS, MRCP, MSc, A5.140
Montreal General Hospital, 1650 Cedar Avenue, Montreal, Quebec H3G
1A4, Canada. E-mail: mark.ware@mcgill.ca

1
Aline Boulanger, MD, Department d’anesthesie, Universit!e de Montreal,

Montreal, Quebec, Canada; John M. Esdaile, MD, Division of
Rheumatology, University of British Columbia, Vancouver, British
Columbia, Canada; Allan Gordon, MD, Division of Neurology, Mount
Sinai Hospital and University of Toronto, Toronto, Ontario, Canada; Mary
Lynch, MD, Departments of Anesthesia, Psychiatry and Pharmacology,
Dalhousie University, Halifax, Nova Scotia, Canada; Dwight E. Moulin,
MD, Departments of Clinical Neurological Sciences and Oncology,
Western University, London, Ontario, Canada; Colleen O’Connell, MD,
Department of Physical Medicine and Rehabilitation, Stan Cassidy Centre
for Rehabilitation, Fredericton, New Brunswick, Canada.

1526-5900

ª 2015 The Authors. Published by Elsevier Inc. on behalf of the Amer-
ican Pain Society. This is an open access article under the CC BY-NC-
ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

http://dx.doi.org/10.1016/j.jpain.2015.07.014

1233

The Journal of Pain, Vol 16, No 12 (December), 2015: pp 1233-1242
Available online at www.jpain.org and www.sciencedirect.com



Original Reports

Cannabis for theManagement of Pain: Assessment of Safety Study
(COMPASS)

Mark A. Ware,*,y Tongtong Wang,z Stan Shapiro,z,x and Jean-Paul Collet{ for the
COMPASS STUDY TEAM

1

Departments of *Anesthesia, yFamily Medicine, zEpidemiology, Biostatistics and Occupational Health, McGill
University, Montreal, Quebec, Canada.
xCentre for Clinical Epidemiology, Jewish General Hospital, Montreal, Quebec, Canada.
{Department of Pediatrics, University of British Columbia; Child and Family Research Institute, Vancouver, British
Columbia, Canada.

Abstract: Cannabis is widely used as a self-management strategy by patients with a wide range of
symptoms and diseases including chronic non-cancer pain. The safety of cannabis use for medical
purposes has not been systematically evaluated. We conducted a prospective cohort study to
describe safety issues among individuals with chronic non-cancer pain. A standardized herbal
cannabis product (12.5% tetrahydrocannabinol) was dispensed to eligible individuals for a 1-year
period; controls were individuals with chronic pain from the same clinics who were not cannabis
users. The primary outcome consisted of serious adverse events and non-serious adverse events.
Secondary safety outcomes included pulmonary and neurocognitive function and standard
hematology, biochemistry, renal, liver, and endocrine function. Secondary efficacy parameters
included pain and other symptoms, mood, and quality of life. Two hundred and fifteen individuals
with chronic pain were recruited to the cannabis group (141 current users and 58 ex-users) and
216 controls (chronic pain but no current cannabis use) from 7 clinics across Canada. The median daily
cannabis dose was 2.5 g/d. There was no difference in risk of serious adverse events (adjusted
incidence rate ratio = 1.08, 95% confidence interval = .57–2.04) between groups. Medical cannabis
users were at increased risk of non-serious adverse events (adjusted incidence rate ratio = 1.73,
95% confidence interval = 1.41–2.13); most were mild to moderate. There were no differences in
secondary safety assessments. Quality-controlled herbal cannabis, when used by patients with
experience of cannabis use as part of a monitored treatment program over 1 year, appears to have
a reasonable safety profile. Longer-term monitoring for functional outcomes is needed.
Study registration: The study was registered with www.controlled-trials.com (ISRCTN19449752).

Received January 25, 2015; Revised July 18, 2015; Accepted July 28, 2015.
The study was funded by the Canadian Institutes of Health Research
(MOL-66262). M.A.W. receives salary support from the FRQS and the
Louise andAlan Edwards Foundation and has a research grant to his insti-
tution fromCanniMed.M.L. is a founding boardmember of Panag Pharm
Inc, a start-up company researching topical non-psychotropic cannabi-
noids for pain and inflammation, amedical advisor toAbide Therapeutics
researching agents to modulate the endocannabinoid system for the
treatment of pain, and a co-investigator on a clinical trial sponsored by
Prairie Plant Systems. D.E.M. has received speaker’s honoraria and/or
consulting fees from Pfizer Canada, Eli Lilly Canada Inc, Janssen Pharma-
ceuticals, and Purdue Pharma Canada. A.B. discloses consultancies or
advisory boards to Bedrocan, CanniMed, Jansen, Johnson & Johnson,
Lilly, Merck, Mettrum, Pfizer, and Purdue Pharma. T.W., S.S., J.-P.C.,
A.G., C.O., and J.M.E. report no conflicts.
Supplementary data accompanying this article are available online at
www.jpain.org and www.sciencedirect.com.
Address reprint requests to Dr. Mark A. Ware, MBBS, MRCP, MSc, A5.140
Montreal General Hospital, 1650 Cedar Avenue, Montreal, Quebec H3G
1A4, Canada. E-mail: mark.ware@mcgill.ca

1
Aline Boulanger, MD, Department d’anesthesie, Universit!e de Montreal,

Montreal, Quebec, Canada; John M. Esdaile, MD, Division of
Rheumatology, University of British Columbia, Vancouver, British
Columbia, Canada; Allan Gordon, MD, Division of Neurology, Mount
Sinai Hospital and University of Toronto, Toronto, Ontario, Canada; Mary
Lynch, MD, Departments of Anesthesia, Psychiatry and Pharmacology,
Dalhousie University, Halifax, Nova Scotia, Canada; Dwight E. Moulin,
MD, Departments of Clinical Neurological Sciences and Oncology,
Western University, London, Ontario, Canada; Colleen O’Connell, MD,
Department of Physical Medicine and Rehabilitation, Stan Cassidy Centre
for Rehabilitation, Fredericton, New Brunswick, Canada.

1526-5900

ª 2015 The Authors. Published by Elsevier Inc. on behalf of the Amer-
ican Pain Society. This is an open access article under the CC BY-NC-
ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

http://dx.doi.org/10.1016/j.jpain.2015.07.014

1233

The Journal of Pain, Vol 16, No 12 (December), 2015: pp 1233-1242
Available online at www.jpain.org and www.sciencedirect.com

Original Reports

Cannabis for theManagement of Pain: Assessment of Safety Study
(COMPASS)

Mark A. Ware,*,y Tongtong Wang,z Stan Shapiro,z,x and Jean-Paul Collet{ for the
COMPASS STUDY TEAM
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Departments of *Anesthesia, yFamily Medicine, zEpidemiology, Biostatistics and Occupational Health, McGill
University, Montreal, Quebec, Canada.
xCentre for Clinical Epidemiology, Jewish General Hospital, Montreal, Quebec, Canada.
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Abstract: Cannabis is widely used as a self-management strategy by patients with a wide range of
symptoms and diseases including chronic non-cancer pain. The safety of cannabis use for medical
purposes has not been systematically evaluated. We conducted a prospective cohort study to
describe safety issues among individuals with chronic non-cancer pain. A standardized herbal
cannabis product (12.5% tetrahydrocannabinol) was dispensed to eligible individuals for a 1-year
period; controls were individuals with chronic pain from the same clinics who were not cannabis
users. The primary outcome consisted of serious adverse events and non-serious adverse events.
Secondary safety outcomes included pulmonary and neurocognitive function and standard
hematology, biochemistry, renal, liver, and endocrine function. Secondary efficacy parameters
included pain and other symptoms, mood, and quality of life. Two hundred and fifteen individuals
with chronic pain were recruited to the cannabis group (141 current users and 58 ex-users) and
216 controls (chronic pain but no current cannabis use) from 7 clinics across Canada. The median daily
cannabis dose was 2.5 g/d. There was no difference in risk of serious adverse events (adjusted
incidence rate ratio = 1.08, 95% confidence interval = .57–2.04) between groups. Medical cannabis
users were at increased risk of non-serious adverse events (adjusted incidence rate ratio = 1.73,
95% confidence interval = 1.41–2.13); most were mild to moderate. There were no differences in
secondary safety assessments. Quality-controlled herbal cannabis, when used by patients with
experience of cannabis use as part of a monitored treatment program over 1 year, appears to have
a reasonable safety profile. Longer-term monitoring for functional outcomes is needed.
Study registration: The study was registered with www.controlled-trials.com (ISRCTN19449752).
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¡  215 pts trattati con cannabis vs 214 con altre terapie 

¡  1°Outcome: eventi avversi seri 

¡  2° Outcome : complicanze polmonari, cognitive, renali epatiche, ematologiche, 
biochimiche 

¡  Maggiore incidenza di eventi avversi lievi nel gruppo trattato con cannabis 



BUON LIVELLO DI EVIDENZA: SPASTICITÀ 

¡  Whiting systematic review included 11 studies 
(2138 pts) of multiple sclerosis  

¡  Found that the cannabinoids decreased the patient 
self- reported spasticity score by − 0.76 (95% CI: − 
1.38 to − 0.14) on a 0 to 10 scale that was 
statistically greater than placebo  

¡  Inibizione della attivazione di vie eccitatorie 
(glutammato) 

Copyright 2015 American Medical Association. All rights reserved.

C annabis is a generic term used for drugs produced from
plants belonging to the genus Cannabis.1 It is one of the
most popular recreational drugs; worldwide, an esti-

mated 178 million people aged 15 to 64 years used cannabis at
least once in 2012.2 Cannabis was included as a controlled drug
in the United Nations’ Single Convention on Narcotic Drugs,
held in 1961,3 and its use is illegal in most countries.

Medical cannabis refers to the use of cannabis or canna-
binoids as medical therapy to treat disease or alleviate
symptoms. Cannabinoids can be administered orally, sub-
lingually,or topically; they can be smoked, inhaled, mixed
with food, or made into tea. They can be taken in herbal
form, extracted naturally from the plant, gained by isomeri-
sation of cannabidiol, or manufactured synthetically.4 Pre-
scribed cannabinoids include dronabinol capsules, nabilone
capsules, and the oromucosal spray nabiximols.4 Some
countries have legalized medicinal-grade cannabis for
chronically ill patients. Canada and the Netherlands have
government-run programs in which specialized companies
supply quality-controlled herbal cannabis.5 In the United
States, 23 states and Washington, DC (May 2015), have intro-
duced laws to permit the medical use of cannabis6; other
countries have similar laws. The aim of this systematic
review was to evaluate the evidence for the benefits and
adverse events (AEs) of medical cannabinoids across a
broad range of indications.

Methods
This review followed guidance published by the Centre for Re-
views and Dissemination and the Cochrane Collaboration.7,8

We established a protocol for the review (eAppendix 1 in
Supplement 1).

Study Eligibility Criteria
Randomized clinical trials (RCTs) that compared cannabi-
noids with usual care, placebo, or no treatment in the follow-
ing indications were eligible: nausea and vomiting due to
chemotherapy, appetite stimulation in HIV/AIDS, chronic
pain, spasticity due to multiple sclerosis (MS) or paraplegia,
depression, anxiety disorder, sleep disorder, psychosis, intra-
ocular pressure in glaucoma, or Tourette syndrome. These
indications were prespecified by the project funders, the
Swiss Federal Office of Public Health. If no RCTs were avail-
able for a particular indication or outcome (eg, long-term AEs
such as cancer, psychosis, depression, or suicide), nonran-
domized studies including uncontrolled studies (such as case
series) with at least 25 patients were eligible.

Identification and Selection of Studies
Twenty-eight databases and gray literature sources were
searched from inception to April 2015 without language re-
striction (Embase search strategy and details of databases
searched available in eAppendix 2 in Supplement 2). The search
strategy was peer reviewed9 by a second information special-
ist. Reference lists of included studies were screened. Search
results and full-text articles were independently assessed by

2 reviewers; disagreements were resolved through consen-
sus or referral to a third reviewer.

Data Collection and Study Appraisal
We extracted data about baseline characteristics and out-
comes (patient-relevant and disease-specific outcomes,
activities of daily living, quality of life, global impression of
change, and specified AEs). For dichotomous data such as
number of patients with at least 30% improvement in pain,
we calculated the odds ratio (OR) and 95% CI. For categorical
data, we extracted details about each category assessed and
the numbers of patients with an outcome in each category.
Continuous data such as the Ashworth spasticity score10 were
extracted as means and SDs at baseline, follow-up, and the
change from baseline and used to calculate mean differences
with 95% CIs. Results (mean difference, 95% CIs, and P val-
ues) from the between-group statistical analyses reported by
the study were also extracted. All relevant sources were used
for data extraction including full-text journal articles,
abstracts, and clinical trial registry entries. Where available,
the journal article was used as the primary publication
because it had been peer reviewed.

RCTs were assessed for methodological quality using the
Cochrane Risk of Bias tool.11 If at least one of the domains was
rated as high, the trial was considered at high risk of bias. If
all domains were judged as low, the trial was considered at low
risk of bias. Otherwise, the trial was considered as having un-
clear risk of bias. Data extraction and risk-of-bias assessment
were performed independently by 2 reviewers; disagree-
ments were resolved by a third reviewer.

Synthesis
Clinical heterogeneity was assessed by grouping studies by
indication, cannabinoid, and outcome. If there were 2 or
more trials within a single grouping, data were pooled using
random-effects meta-analysis.12 For continuous outcomes,
we analyzed the mean difference in change from baseline; if
this was not reported and could not be calculated from
other data, we used the mean difference at follow-up.13 For
dichotomous data, we used the OR. In order to avoid double
counting, we selected a single data set from each study to
contribute to the analysis. For studies evaluating multiple
interventions, we selected the intervention or dose that was
most similar to the other interventions being evaluated in
the same analysis. Heterogeneity was investigated using
forest plots and the I2 statistic. Where data were considered
too heterogeneous to pool or not reported in a format suit-
able for pooling (eg, data reported as medians), we used a
narrative synthesis.

Sensitivity analyses were used to assess the statistical
effect of trial design. The primary analysis included only
parallel-group trials, results from crossover trials were
included in an additional analysis. For the analysis of AEs,
data for all conditions were combined. We conducted strati-
fied analyses and meta-regression to investigate whether
associations varied according to type of cannabinoid, study
design (parallel group vs crossover trial), indication (each of
the indication categories included in this report), compara-
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gested a greater benefit of cannabinoids (dronabinol, nabi-
lone, and nabiximols) than placebo but these studies were not
restricted to patients with anxiety disorders.73-75,80

Sleep Disorder
Two studies (5 reports; 54 participants) evaluated cannabi-
noids (nabilone) specifically for the treatment of sleep prob-
lems. One was a parallel-group trial judged at high risk of
bias. This reported a a greater benefit of nabilone compared
with placebo on the sleep apnea/hypopnea index (mean dif-
ference from baseline, −19.64; P value = .02). The other was
a crossover trial judged at low risk of bias in patients with
fibromyalgia and compared nabilone with amitriptyline.
This suggested that nabilone was associated with improve-
ments in insomnia (mean difference from baseline, −3.25
[95% CI, −5.26 to −1.24]) and with greater sleep restfulness
(mean difference from baseline, 0.48 [95% CI, 0.01 to 0.95]).
Nineteen placebo-controlled studies included for other indi-
cations (chronic pain and MS) also evaluated sleep as an
outcome.* Thirteen studies assessed nabiximols, 1 for nabi-
lone, 1 for dronabinol, 2 for THC/CBD capsules, and two
assessed smoked THC (one at various doses). Two of the
studies that assessed nabiximols also assessed oral THC and
the trial of dronabinol also assessed oral THC/CBD. There
was some evidence that cannabinoids may improve sleep in
these patient groups. Cannabinoids (mainly nabiximols)
were associated with a greater average improvement in sleep
quality (WMD, −0.58 [95% CI, −0.87 to −0.29]; 8 trials) and
sleep disturbance (WMD, −0.26 [95% CI, −0.52 to 0.00]; 3
trials). One trial assessed THC/CBD, all others assessed
nabiximols, results were similar for both cannabinoids.

Psychosis
Psychosis was assessed in 2 studies (9 reports; 71 partici-
pants) judged at high risk of bias, which evaluated cannabi-

diol compared with amisulpride or placebo.21,151-158 The trials
found no difference in mental health outcomes between treat-
ment groups.

Glaucoma
One very small crossover trial (6 participants)159 judged at un-
clear risk of bias compared tetrahydrocannabinol (THC; 5 mg),
cannabidiol (20 mg), cannabidiol (40 mg) oromucosal spray,
and placebo. This trial found no difference between placebo
and cannabinoids on measures of intraocular pressure in pa-
tients with glaucoma.

Movement Disorders Due to Tourette Syndrome
Two small placebo-controlled studies (4 reports; 36
participants)160-163 suggested that THC capsules may be asso-
ciated with a significant improvement in tic severity in pa-
tients with Tourette syndrome.

Adverse Events
Data about AEs were reported in 62 studies (127 reports). Meta-
regression and stratified analysis showed no evidence for a dif-
ference in the association of cannabinoids with the incidence
of “any AE” based on type of cannabinoid, study design, in-
dication, comparator, or duration of follow-up†; further analy-
ses were conducted for all studies combined. Figure 4 shows
the results of the meta-analyses for the number of partici-
pants experiencing any AE compared when compared with
controls, stratified according to cannabinoid. Cannabinoids
were associated with a much greater risk of any AE, serious AE,
withdrawals due to AE, and a number of specific AEs (Table 3).
No studies evaluating the long-term AEs of cannabinoids were
identified, even when searches were extended to lower lev-
els of evidence.

*References 22, 23, 65, 67-69, 75, 76, 79-81, 87, 88, 123-125, 129-131
†References 15, 16, 18, 22-26, 28-31, 33-38, 41, 42, 44-47, 51, 57, 58, 60, 62, 64-
69, 72-85, 87, 88, 123-127, 129-131, 159, 160, 162

Figure 3. Change in Ashworth Score for Cannabinoid Compared With Placebo, Stratified According to Cannabinoid

Weight, %
Favors

Cannabinoid
Favors
Placebo

Cannabinoid

No. of
Patients

Mean (SD)
Score Change

Score Change With
Cannabinoid vs Placebo by Study

Tetrahydrocannabinol/cannabidiol

Nabiximols

Mean Difference
(95% CI)

Placebo

No. of
Patients

Mean (SD)
Score Change

0.95207 –1.24 (6.6) 207 –.92 (6.56)Zajicek,131 2003 –0.32 (–1.59 to 0.95)

Dronabinol
0.75197 –1.86 (7.95) 207 –.92 (6.56)Zajicek,131 2003 –0.94 (–2.37 to 0.49)

0.43156 –3.3 (9.25) 160 –2.8 (7.81)Collin,125 2010 –0.50 (–2.39 to 1.39)
49.11114 –.64 (.56) 63 –.53 (.58)Collin,127 2007 –0.11 (–0.29 to 0.07)

2.7373 –.37 (2.51) 70 –.59 (2.04)Wade,129 2004 0.22 (–0.53 to 0.97)
46.0340 –.13 (.43) 44 –.01 (.42)Berman,87 2007 –0.12 (–0.30 to 0.06)

590 544 100.00Overall  I 2 = 0.0%, (P = .80) –0.12 (–0.24 to 0.01)

383 337 98.30Subtotal  I 2 = 0.0%, (P = .0.82) –0.11 (–0.23 to 0.02)

–2 1 20
Mean Difference (95% CI)

–1

The square data markers indicate mean differences from primary studies, with
sizes reflecting the statistical weight of the study using random-effects
meta-analysis. The horizontal line indicate, 95% CIs. The blue diamond data

markers represent the subtotal and overall weighted mean difference and
95% CI. The vertical dashed line shows the summary effect estimate, the solid
vertical line shows the line of no effect (mean difference = 0).
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BUON LIVELLO DI EVIDENZA: NAUSEA E VOMITO DA 
CHEMIOTERAPIA 

¡  Whiting et al. sum- marized 28 trials reporting on nausea and vomiting due to chemotherapy, most 
published before 1984, involving 1772 participants  

¡  Whiting concluded that all trials suggested a greater benefit for cannabinoids than for both active 
agents and for the placebo, although the differences did not reach statistical significance in all 
trials. Media dei pazienti con completa risoluzione maggiore con Cannabinoidi (OR 3,4) 

¡  Cochrane review summarized 23 trials 

¡  more efficacious than the placebo and similar to conventional antiemetics in treating chemotherapy-
induced nausea and vomiting  

¡  results in the pediatric population were less conclusive  

¡  American Society for Clinical Oncology Expert Panel  

¡  “FDA-approved cannabinoids dronabinol or nabilone to treat nausea and vomiting that is resistant to 
standard antiemetic therapies. Evidence remains insufficient to recommend marijuana in this setting”  



MODERATI LIVELLI DI EVIDENZA 

¡  Disturbi del sonno  
¡  Due studi hanno valutato il Nabilone (THC) e 13  

¡  Uno studio di fase 2 ha valutato l’efficacia del Dronabinolo (THC) nelle apnee del sonno con migliore 
efficacia del placebo(Carley DW, Prasad B, Reid KJ, et al. Pharmacotherapy of Apnea by Cannabimimetic Enhancement, the PACE Clinical 
Trial: Effects of Dronabinol in Obstructive Sleep Apnea. Sleep 2018; 41) 

¡  Anoressia associata a infezione da HIV e cachessia neoplastica 
¡  Risultati non conclusivi  

¡  Glaucoma: riduzione della pressione endooculare (vasodilatazione) 
¡  Buone prospettive con la formulazione in gocce 

¡  Disturbo da stress post-traumatico, ansia, S. de la Tourette 



INSUFFICIENTI  LIVELLI DI EVIDENZA 

¡  Cancro (attività antitumorale) 

¡  Epilessia 

¡  Due Review sistematiche, 4 studi di bassa qualità. Uno di questi dimostra efficacia ma non 
è in cieco 

¡  Disordini neurovegetativi 

¡  Addiction 
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¡  Fibromyalgia is a clinically well-defined chronic condition of unknown aetiology 
characterised by chronic widespread pain that often co-exists with sleep problems 
and fatigue affecting approximately 2% of the general population.  

¡  2 studi con Nabilone entrambi di bassa qualità 

¡  Nessuno studio di rilievo ha analizzato estratti vegetali 

¡  Nessun dato conclusivo di efficacia. Modesta tollerabilità dei pazienti con 
Fibromialgia 



Relationship between cannabis and opioids. 
 
Many patients have described a decreased need for prescription opioids after 
starting medical cannabis regimens. 
 
States with medical cannabis laws had significantly lower annual opioid overdose 
mortality rates compared to states without medical cannabis  
 
Another study demonstrated that the percentage of drivers testing positive for 
opioids after traffic fatalities was significantly reduced in states with medical 
cannabis laws compared to states without such laws.  
 

bradykinin, prostaglandin, elevated levels of tumor ne-
crosis factor alpha, interleukin 1 beta, interleukin 6,
and interleukin 17.23 Signals of tissue injury are carried
by fine C- and A-gamma peripheral nerves to dorsal
root ganglia, up the spinothalamic track to the thalamus,
and then on to the cortical area.24 It is important to note
that this is the only nociceptive system by which the sur-
vival value of pain to alert the organism to potential or
occurring tissue damage exists. Nociceptive pain has
warning and defensive properties. The other two
pain systems, neuropathic and central, involve non-
functional pain signals with disease involving the
interpreting system.25,26

Neuropathic pain is caused by damage to sensory or
spinal nerves, which send inaccurate pain messages to
higher centers.26 For example, in diabetic neuropathy,
the origin of foot pain is not in the tissue, but rather,
the peripheral nerves. The disease attacks the peripheral
nerves, resulting in an aberrant signal interpreted by the
brain as pain in the feet. Centralized pain is the result of
amplification of peripheral signals due to persistent cen-
tral nervous system dysfunction.22 Pain may be present
despite a lack of a clear peripheral cause. A classic exam-
ple is fibromyalgia.25 The Clauw metaphor is that the
electric guitar is a quiet instrument until the amplifier
(brain) is plugged in. The central nervous system ampli-
fication makes the pain impossible to ignore.

The complex nature of pain can make it difficult to un-
derstand another’s pain. First, there are many genetic var-
iants of pain, such as alleles of the SCN9A gene. SCN9A
variants determine typical pain experiences, heightened
pain, and rarely, the inability to feel pain by regulating the
expression of voltage-gated sodium channel Na(v)1.7
mRNA, a resulting protein that is an important contributor
to generation and conduction of action potentials of noci-
ceptive neurons of dorsal root ganglia.24 Low Na(v)1.7 re-
sults in low initiation and propagation of pain signals, and
therefore high pain thresholds while high Na(v)1.7 would
result in exaggerated pain sensitivity.

Second, the relationship of the observer to the pain
experiencer is relevant to the observer’s ability to
gauge the extent of the experiencer’s pain. When one
feels close to another, one is more concerned with an-
other’s pain, in part, because different brain areas are
activated by empathic connection versus when consid-
ering the pain experience of a stranger.27 For example,
emergency physicians were thrice more likely to pre-
scribe opioids to patients in motor vehicle accidents
who had not completed high school than patients
who shared their graduate level of education, suggest-

ing that empathy and concern about prescribing a
drug with addictive potential may affect the decision.28

Finally, pain is an affect, or a subjective aspect of an
emotion. However, an affect is a combination of innate
endowment, childhood and adult history as metabo-
lized through the consciousness of the person, and in-
terpersonal relatedness. Pain experienced by a person
with the normal SCN9A gene endowment might be
dramatically different from pain caused by the same
peripheral injury in someone with the high pain
SCN9A gene variant suffering from serious psychiatric
disorders such as major depressive disorder or border-
line personality disorder.29,30 These individuals’ re-
sponses to pain will likely be different.

Substances Used for Pain
Cannabis is rarely the first drug that a patient takes to
mitigate pain. Nonsteroidal anti-inflammatory drugs
(NSAIDs) inhibit pain by addressing local tissue inflam-
mation. They inhibit cyclooxygenase (COX), an enzyme
required to make the vasodilator prostaglandin. There-
fore, the painful swelling of peripheral tissues is decreased.
NSAIDs can be used daily for prolonged periods to man-
age inflammatory conditions such as arthritis.31

Alcohol also has an extensive history as a substance
used in response to pain, and epidemiological data sub-
stantiate a high co-occurrence of pain and alcohol
use.32 For example, past-month pain is highly prevalent
among individuals seeking treatment for alcohol use dis-
order (AUD; e.g., 73%),33 and chronic pain patients are
up to 60% more likely to endorse heavy drinking and/
or meet diagnostic criteria for AUD, even after account-
ing for concurrent psychopathology and other substance
use problems.34–36 Although there is some evidence that
drinking alcohol can confer short-term pain inhibition,
such effects may require consumption at doses that exceed
guidelines for moderate daily use, and the development of
tolerance would likely require more alcohol to achieve
the same degree of acute analgesia.37 There is also con-
verging evidence38 that periods of abstinence following
chronic alcohol consumption tend to be associated
with increased sensitivity to pain, which in turn could
promote relapse to drinking. Alcohol is mood-altering
and addictive, thus physicians do not recommend that
patients use alcohol to treat either acute or chronic pain.

Like alcohol, nicotine and tobacco smoking have long
been implicated in the amelioration of pain.39,40 Preva-
lence estimates indicate that individuals with chronic
pain (vs. no chronic pain) are about twice as likely to
be current smokers, with rates of smoking among

Hill, et al.; Cannabis and Cannabinoid Research 2017, 2.1
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QUALI FARMACI E PREPARAZIONI 
DISPONIBILI? 



I FARMACI NEGLI USA 

¡  In 24 paesi degli States Cannabis è disponibile per uso terapeutico e in 3 è stato 
approvato per uso ricreazionale 

¡  Dronabinolo (Marinol): derivato sintetico del THC 

¡  Utilizzato in USA per perdita di appetito paz con AIDS 

¡  Nabilone (Cesamet): derivato sintetico del THC 

¡  Utilizzato in USA come antiemetico in caso di chemioterapia 

¡  Nabiximol (Sativex): miscela di estratti di THC e CBD (autorizzato in UK dal 
2011 e in Italia dal 2013) 



Sativex®  spray  
mucosa orale 

27% 20% Spasticità 

FARMACI % THC %CBD INDICAZIONE 

I FARMACI IN ITALIA 



ESTRATTI VEGETALI % THC %CBD INDICAZIONE 

Bediol olio, capsule, 
cartine, resina alcolica, 
cpr decarbossilate 

± 6% 7.5% Spasticità 
Dolore 

Bedrocan olio, capsule, 
cartine, resina alcolica, 
cpr decarbossilate, 
collirio 

19-22% <1% Dolore 
Nausea Chemio 
Inappetenza 
Glaucoma 

Bedrolite olio, capsule, 
cartine, resina alcolica, 
cpr decarbossilate 

<1% 9% Epilessia 
Disturbi psicotici 

FM2 cartine 5-8% 7.5-12% 

FM19 (non disp) 19% 

GLI ESTRATTI VEGETALI 



VIE DI SOMMINISTRAZIONE 

• Higher THC concentrations of herbal cannabis may allow utilization
of lower amounts. Patients should titrate accordingly to avoid ad-
verse events.

• THC-mediated side effects such as fatigue, tachycardia and dizziness
are avoidable when starting dose is low and titration is slow.

• Slow upward dose titration promotes tolerance to psychoactive se-
quelae of THC, which is especially important for naïve users.

• Medical cannabis patients, in contrast to recreational users, fre-
quently use CBD-predominant chemovars with the smallest amount
of THC to get the greatest improvement in symptom control, func-
tion, and quality of life, with fewest adverse events.

• Attainment of euphoric effects is not required to attain symptom
control.

• For chronic conditions and symptoms, long acting oral preparations
are the mainstay of treatment.

• Vaporisation can be utilised as an add-on prn technique for episodic
exacerbations of symptoms.

• CBD can balance THC side effects, especially in daytime use, or
when driving is required.

• Cannabis should be stored in a safe place, or lock box in the home.

• Physicians must clearly communicate the potential risks and safety
of cannabis, no differently than with any psychoactive medication.
We suggest documentation in a standard ‘treatment agreement’ form
for medical-legal purposes. (See https://www.drcarolinemaccallum.
com/cannabis-resources/.)

• Patients should keep a ‘symptom inventory’ chart indicating re-
sponse or efficacy for each cannabis product for each symptom as
and aid for physicians in determining treatment response to can-
nabis in follow up visits. (See https://www.drcarolinemaccallum.
com/cannabis-resources/.)

• Most patients use 1–3 g of herbal cannabis per day.< 5% of pa-
tients use> 5 g per day [34]. Tolerance does not develop to the
benefits. Over time dose escalation is not generally observed
[22,34,35]. Additional needs require reassessment.

Table 1
Cannabis routes of administration.

Cannabis routes of administration

Smoking Vaporisation Oral Other routes

• Most common route of administration, but
not recommended (joints, bongs, pipes, etc.)
• Combustion at 600–900 °C producing toxic
biproducts: tar, PAH (polycyclic aromatic
hydrocarbons), carbon monoxide (CO),
ammonia (NH3).
• Chronic use associated with respiratory
symptoms (bronchitis, cough, phlegm), but
not lung cancer nor COPD (if cannabis only).
• Patients may mix with tobacco increasing
respiratory/cancer risk
• 30–50% of cannabis is lost to ‘side-stream’
smoke

• Heats cannabis at 160–230 °C.
Reduced CO, but not complete
elimination of PAH
demonstrated to date.
• Vaporisation produces
significantly less harmful
biproducts vs. smoking.
• Decreased pulmonary
symptoms reported compared to
smoking.

• Oils, capsules and other po routes
increasingly popular due to convenience and
accuracy of dosing.
• Edibles (brownies/cookies) may be more
difficult to dose.
• Juicing and cannabis teas do not allow for
adequate decarboxylation of raw plant
• Nabiximols oromucosal spray is currently
the only cannabis-based prescription that
delivers standardised dosage of CBD/THC in
a 1:1 ratio with extensive research
• Tinctures and lozenges intermediate onset
with limited research

• Topicals ideal for localised symptoms
(dermatological conditions, arthritis), with
limited research evidence
• Suppositories possibly indicated for specific
populations (cancer, GI symptoms, young/
elderly, etc.) with variable absorption. THC-
hemisuccinate may allow for best absorption
with limited research.
• Recreational routes include ‘shatter’, ‘dabs’,
concentrates. Deliver very high doses of THC
with high risk of euphoria, impairment,
reinforcement, toxic psychosis, orthostatic
hypotension. Inappropriate for medical
application.

Table 2
Administration factors in cannabis delivery methods.

Issue Smoking/vaporisation Oral Oromucosal Topical

Onset (min) 5–10 60–180 15–45 Variable
Duration (h) 2–4 6–8 6–8 Variable
Pro Rapid action, advantage for acute or

episodic symptoms (nausea/pain)
Less odor, convenient and discrete,
advantage for chronic disease/
symptoms

Pharmaceutical form (nabiximols) available,
with documented efficacy and safety.

Less systemic effect, good for
localised symptoms

Con Dexterity required, vaporisers may be
expensive, and not all are portable

Titration challenges due to delayed
onset

Expensive, spotty availability Only local effects

Table 3
Levels of evidence for cannabis-based medicines in various conditions.

Cannabis and nabiximols supporting evidence

Level of evidence Benefits

Conclusive or
substantial evidence
of efficacy

• Adult chronic pain treatment
• Multiple sclerosis spasticity symptoms
• Chemotherapy-induced nausea and vomiting
• Treatment of intractable seizures in Dravet and
Lennox-Gastaut syndromes (CBD)

Moderate evidence of
efficacy

• Improving outcomes in individuals with sleep
disturbances associated with chronic pain, multiple
sclerosis, fibromyalgia, obstructive sleep apnea
syndrome
• Decreasing intraocular pressure in glaucoma

Limited evidence of
efficacy

• Symptoms of dementia
• Symptoms of Parkinson disease
• Positive and negative symptoms of schizophrenia
• Symptoms of posttraumatic stress disorder
• Appetite and decreasing weight loss associated with
HIV/AIDS
• Multiple sclerosis spasticity (clinician-measured)
• Traumatic brain injury/intracranial haemorrhage
associated disability, mortality, and other outcomes
• Symptoms of anxiety in social anxiety disorders
(CBD)
• Symptoms of Tourette syndrome

Limited evidence of
inefficacy

• Depressive symptoms in chronic pain or multiple
sclerosis patients

Insufficient evidence of
efficacy or
inefficacy

• Addiction abstinence
• Symptoms of irritable bowel syndrome
• Cancers, including glioma
• Cancer-associated anorexia, cachexia syndrome and
anorexia nervosa
• Symptoms of amyotrophic lateral sclerosis
• Chorea and some neuropsychiatric symptoms
associated with Huntington disease
• Dystonia
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VIE DI SOMMINISTRAZIONE 

¡  via ORALE in forma di tisana (decotto) ed estratti (soluzione oleosa, alcoolica. Per 
quest’ultimi è necessario determinare il titolo di THC e CBD per ogni 
preparazione.  

¡  via INALATORIA tramite vaporizzazione.(500 €) 



ASPETTI FARMACOCINETICI 

• Higher THC concentrations of herbal cannabis may allow utilization
of lower amounts. Patients should titrate accordingly to avoid ad-
verse events.

• THC-mediated side effects such as fatigue, tachycardia and dizziness
are avoidable when starting dose is low and titration is slow.

• Slow upward dose titration promotes tolerance to psychoactive se-
quelae of THC, which is especially important for naïve users.

• Medical cannabis patients, in contrast to recreational users, fre-
quently use CBD-predominant chemovars with the smallest amount
of THC to get the greatest improvement in symptom control, func-
tion, and quality of life, with fewest adverse events.

• Attainment of euphoric effects is not required to attain symptom
control.

• For chronic conditions and symptoms, long acting oral preparations
are the mainstay of treatment.

• Vaporisation can be utilised as an add-on prn technique for episodic
exacerbations of symptoms.

• CBD can balance THC side effects, especially in daytime use, or
when driving is required.

• Cannabis should be stored in a safe place, or lock box in the home.

• Physicians must clearly communicate the potential risks and safety
of cannabis, no differently than with any psychoactive medication.
We suggest documentation in a standard ‘treatment agreement’ form
for medical-legal purposes. (See https://www.drcarolinemaccallum.
com/cannabis-resources/.)

• Patients should keep a ‘symptom inventory’ chart indicating re-
sponse or efficacy for each cannabis product for each symptom as
and aid for physicians in determining treatment response to can-
nabis in follow up visits. (See https://www.drcarolinemaccallum.
com/cannabis-resources/.)

• Most patients use 1–3 g of herbal cannabis per day.< 5% of pa-
tients use> 5 g per day [34]. Tolerance does not develop to the
benefits. Over time dose escalation is not generally observed
[22,34,35]. Additional needs require reassessment.

Table 1
Cannabis routes of administration.

Cannabis routes of administration

Smoking Vaporisation Oral Other routes

• Most common route of administration, but
not recommended (joints, bongs, pipes, etc.)
• Combustion at 600–900 °C producing toxic
biproducts: tar, PAH (polycyclic aromatic
hydrocarbons), carbon monoxide (CO),
ammonia (NH3).
• Chronic use associated with respiratory
symptoms (bronchitis, cough, phlegm), but
not lung cancer nor COPD (if cannabis only).
• Patients may mix with tobacco increasing
respiratory/cancer risk
• 30–50% of cannabis is lost to ‘side-stream’
smoke

• Heats cannabis at 160–230 °C.
Reduced CO, but not complete
elimination of PAH
demonstrated to date.
• Vaporisation produces
significantly less harmful
biproducts vs. smoking.
• Decreased pulmonary
symptoms reported compared to
smoking.

• Oils, capsules and other po routes
increasingly popular due to convenience and
accuracy of dosing.
• Edibles (brownies/cookies) may be more
difficult to dose.
• Juicing and cannabis teas do not allow for
adequate decarboxylation of raw plant
• Nabiximols oromucosal spray is currently
the only cannabis-based prescription that
delivers standardised dosage of CBD/THC in
a 1:1 ratio with extensive research
• Tinctures and lozenges intermediate onset
with limited research

• Topicals ideal for localised symptoms
(dermatological conditions, arthritis), with
limited research evidence
• Suppositories possibly indicated for specific
populations (cancer, GI symptoms, young/
elderly, etc.) with variable absorption. THC-
hemisuccinate may allow for best absorption
with limited research.
• Recreational routes include ‘shatter’, ‘dabs’,
concentrates. Deliver very high doses of THC
with high risk of euphoria, impairment,
reinforcement, toxic psychosis, orthostatic
hypotension. Inappropriate for medical
application.

Table 2
Administration factors in cannabis delivery methods.

Issue Smoking/vaporisation Oral Oromucosal Topical

Onset (min) 5–10 60–180 15–45 Variable
Duration (h) 2–4 6–8 6–8 Variable
Pro Rapid action, advantage for acute or

episodic symptoms (nausea/pain)
Less odor, convenient and discrete,
advantage for chronic disease/
symptoms

Pharmaceutical form (nabiximols) available,
with documented efficacy and safety.

Less systemic effect, good for
localised symptoms

Con Dexterity required, vaporisers may be
expensive, and not all are portable

Titration challenges due to delayed
onset

Expensive, spotty availability Only local effects

Table 3
Levels of evidence for cannabis-based medicines in various conditions.

Cannabis and nabiximols supporting evidence

Level of evidence Benefits

Conclusive or
substantial evidence
of efficacy

• Adult chronic pain treatment
• Multiple sclerosis spasticity symptoms
• Chemotherapy-induced nausea and vomiting
• Treatment of intractable seizures in Dravet and
Lennox-Gastaut syndromes (CBD)

Moderate evidence of
efficacy

• Improving outcomes in individuals with sleep
disturbances associated with chronic pain, multiple
sclerosis, fibromyalgia, obstructive sleep apnea
syndrome
• Decreasing intraocular pressure in glaucoma

Limited evidence of
efficacy

• Symptoms of dementia
• Symptoms of Parkinson disease
• Positive and negative symptoms of schizophrenia
• Symptoms of posttraumatic stress disorder
• Appetite and decreasing weight loss associated with
HIV/AIDS
• Multiple sclerosis spasticity (clinician-measured)
• Traumatic brain injury/intracranial haemorrhage
associated disability, mortality, and other outcomes
• Symptoms of anxiety in social anxiety disorders
(CBD)
• Symptoms of Tourette syndrome

Limited evidence of
inefficacy

• Depressive symptoms in chronic pain or multiple
sclerosis patients

Insufficient evidence of
efficacy or
inefficacy

• Addiction abstinence
• Symptoms of irritable bowel syndrome
• Cancers, including glioma
• Cancer-associated anorexia, cachexia syndrome and
anorexia nervosa
• Symptoms of amyotrophic lateral sclerosis
• Chorea and some neuropsychiatric symptoms
associated with Huntington disease
• Dystonia
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EFFETTI COLLATERALI 

oral THC may induce toxic psychosis in the naïve or susceptible in-
dividual [44], such reactions were only identified in 4 of 260 exposures
to high dose nabiximols for a Phase I RCT containing 48.6 mg of THC by
virtue of its CBD and terpenoid profile [39]. Extrapolation of data in
Figs. 1 and 2 suggest that other Type II oral preparations may produce
similar results with slow titration.

10. Drug interactions

Most drug interactions are associated with concurrent use of other
CNS depressants with cannabis. Clinically, significant drug interactions
have proven rare [7], and there is no drug that cannot be used with
cannabis, if necessary. THC is oxidised by (CYP) 2C9, 2C19, and 3A4.
Therefore, serum levels may increase with inhibitors, or decrease with
enzyme inducers. Pertinent drug interaction studies are few [45,46].
Existing studies have not demonstrated toxicity/ loss of effect of con-
comitant medications, but still theoretically possible [47]. One excep-
tion is high dose CBD with clobazam, wherein high levels of a sedating
metabolite, N-desmethyl clobazam will require a dose reduction for that
drug [29].

11. Monitoring

Depending on the patient, they may need to be seen in follow up
every 1–6 months depending on several factors such as; their familiarity
with cannabis, comorbid medical conditions, ability to adhere to
treatment plan instructions and keep an inventory of cannabis efficacy
on individual symptoms/conditions. This should involve appropriate

monitoring for efficacy (consider changing dosage routes, dose, and/or
plant varieties if needed), side effects of THC, review of concomitant
medication changes, and when it is appropriate to initiate a gentle drug
taper to minimise withdrawal symptoms, which are rarely problematic
in medicinal cannabis patients [48–50]. Finally, consider implementing
validated questionnaires and quality of life assessments to allow for
documentation of objective measures to capture improvement in
symptoms and function.

12. Special cases

12.1. Epilepsy

Cannabis has a long traditional use in treatment of seizures [51], but
has frequently been contraindicated in that context in RCTs due to the
observed association of THC with proconvulsant effects in rodents at
high doses. In contrast, CBD displays only anticonvulsant properties
and as Epidiolex® cannabis extract, has been proven safe and effective
in a variety of intractable epilepsies, such as Dravet and Lennox-Gastaut
syndromes in both observational settings [52] and Phase III clinical
trials [29]. Regulatory approval in the USA is expected in 2018. CBD in
the latter settings has often required very high doses, as much as
2500 mg/d., whereas some clinicians have claimed similar efficacy at
much lower doses when CBD is utilised in preparations containing
concomitant low dose THC, THCA and even the anticonvulsant terpe-
noid, linalool [18].

12.2. Cancer

The anti-emetic effects of THC in association with cancer che-
motherapy have long been known and a synthetic form was approved
for such use in the USA in 1985. Benefits as a palliative for sleep [53],
and particularly for opioid-resistant cancer pain have also been de-
monstrated in two Phase II clinical trials of nabiximols [54,55], but
unfortunately were not proven definitively in subsequent Phase III
studies. Cancer pain remains an indication in Canada under a Notice of
Compliance with conditions.

Cannabis has also been an historical primary treatment for cancer
[2], with extensive basic science documentation of its cytotoxic effects
with cytopreservative effects on normal cells. Initial trials and case
reports support the acute need for more formal investigation [56–59].
Thousands of patients worldwide are pursuing such treatment, most
often without benefit of appropriate medical monitoring. Both basic
science [60,61] and anecdotal clinical reports suggest that cannabis-
based treatment is most effective in conjunction with conventional
approaches, whether chemotherapy or radiation. High doses (up to
1000 mg/d), preferably of mixed phytocannabinoids (as in cannabis
extracts), for up to 3 months may be required to eradicate some ma-
lignancies, but emphasis is required that this approach remains

Table 4
Adverse events associated with cannabis-based medicines.

Side effect Most common Common Rare

Drowsiness/fatigue ✓
Dizziness ✓
Dry mouth ✓
Cough, phlegm, bronchitis

(Smoking only)
✓

Anxiety ✓
Nausea ✓
Cognitive effects ✓
Euphoria ✓
Blurred vision ✓
Headache ✓
Orthostatic hypotension ✓
Toxic psychosis/paranoia ✓
Depression ✓
Ataxia/dyscoordination ✓
Tachycardia (after titration) ✓
Cannabis hyperemesis ✓
Diarrhea ✓

Fig. 2. Graphical comparison of threshold dosing of THC vs. na-
biximols producing toxic psychosis.
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• Most patients require 6–8 sprays of nabiximols per day for symp-
tomatic relief with a limit of 12. Above this dose, adverse events are
increased without improved efficacy.

• Cannabis medicine doses must be individually determined, as this
depends on underlying endocannabinoid tone.

• Use of homemade oral oils or topicals may require much higher
dried cannabis than utilised for inhalation.

• CBD-predominant preparations have fewer untoward psychotropic
effects, and may require higher dosing.

7. Tactics in titration

Oral THC preparation effects are usually easier to judge vs inhala-
tion as the concentrations should be available from the producer.
Vaporisation is subject to more variables which can influence estimated
dose: size of chamber, depth of inhalation, breath holding, strength of
THC in the chemovar, etc. Ideally, the patient would start using a THC-
predominant preparation at bedtime to limit adverse events and en-
courage development of tolerance. However, this is not a must.

• Days 1–2: 2.5 mg THC-equivalent at bedtime. (may start at 1.25 mg
if young, elderly, or other concerns).

• Days 3–4: if previous dose tolerated, increase by 1.25–2.5 mg THC
at bedtime.

• Days 5–6: continue to increase by 1.25–2.5 mg THC at bedtime
every 2 days until desired effect is obtained. In event of side effects,
reduce to previous, best tolerated dose.

Some patients require THC for daytime use depending on their
symptoms. Consider use of a more stimulating chemovar unless seda-
tion is a desired result. Most patients dose orally two to three times per
day.

Consider the following regimen:

• Days 1–2: 2.5 mg THC-equivalent once a day

• Days 3–4: 2.5 mg THC twice a day

• Increase as needed and as tolerated to 15 mg THC-equivalent di-
vided BID-TID

• Doses exceeding 20–30 mg/day may increase adverse events or in-
duce tolerance without improving efficacy.

Use of high doses of THC-predominant cannabis above 5 g per day
are probably unjustified, except in the case of primary cancer treatment
(vide infra), and suggest possible tolerance or misuse. THC tolerance
may be readily abrogated via a drug vacation of at least 48 h, and

preferably longer. Patients may then find that much lower doses pro-
vide symptomatic benefit equal to or better than previously experi-
enced (see suggested regimen devised by Dustin Sulak, DO: www.
healer.com).

CBD-predominant chemovars produce fewer adverse events, but
there are no established dosing guidelines or maximum doses estab-
lished except in psychosis (800 mg) [30]and seizure disorders (2500 mg
or 25–50 mg/kg) [29]. For other indications, many patients obtain
benefits with much lower doses, starting with 5–20 mg per day of oral
preparations divided BID-TID, which may reduce attendant expense.

8. Contraindications

Cannabis is generally contraindicated in pregnancy and lactation,
despite a long history of usage [36], and foetal/neonatal sequelae re-
main controversial [37,38]. It is also contraindicated in psychosis (ex-
cept CBD-predominant preparations [30]). Cannabis should be utilised
with caution in unstable cardiac conditions, such as angina, due to ta-
chycardia and possible hypotension due to THC, but produces no QTc
issues [39]. Use in children and teens remains the subject of debate (see
below), as does its use in addiction and dependency. Smoking should be
avoided in COPD and asthma.

9. Adverse events

Cannabis has a superior safety profile in comparison to many other
medications, with no reported deaths due to overdose, due to a lack of
CB1 receptors in brainstem cardiorespiratory centres [40].

THC-mediated side effects are most pertinent and rate-limiting, and
are dose-dependent. Using a ‘start low and go slow’ dosing strategy
mitigates most adverse events of THC. Also, combining CBD with THC
can further reduce those effects (Fig. 1). Patients develop tolerance to
psychoactive effects of cannabis quickly over period of days, without
concomitant tolerance to the benefits, and therefore maintain the same
daily dose of many years [34,35], in stark contrast to opioids. A recent
large review of herbal cannabis in Canada revealed no increase in
serious adverse events in chronic administration, no harm on cognitive
function, pulmonary function tests, biochemistry (creatinine, liver
function test, and CBC) [34], confirming patterns seen in decades-long
usage in the USA [35].

Common AEs are listed (Table 4) [34,41,42], and their reduction
with lower doses and slow titration with nabiximols [42,43] are
documented (Fig. 1).

The critical nature of dose and preparation are additionally ex-
emplified (Fig. 2), demonstrating that whereas even 10–15 mg of pure

Fig. 1. Graphic comparison of nabiximols adverse events en-
countered in> 3% of multiple sclerosis RCT patients with rapid ti-
tration and higher dosing (blue) vs. slower titration and capping
dosing at 12 sprays per day (red) (32.4 mg THC, 30 mg CBD). (For
interpretation of the references to colour in this figure legend, the
reader is referred to the web version of this article.)
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Rarapida vs lenta 
titolazione  

Alto vs basso dosaggio 

euforia, tachicardia, ipotensione ortostatica, cefalea, 
vertigini, bruciore e rossore agli occhi, secchezza delle 
fauci, debolezza muscolare.  
Raramente crisi paranoiche e di ansia, reazioni 
psicotiche e sindrome motivazionale (apatia, letargia, 
peggioramento della memoria e della concentrazione).  
 



PRESCRIZIONE:  PRINCIPI E CRITICITA’ 

¡  POSOLOGIA VARIABILE 

¡  Età, peso, patologia, terapie concomitanti, comorbidità 

¡  TITOLAZIONE 

¡  Dosaggio e via di somministrazione  tailored 

¡  TECNICA DI TITOLAZIONE 

¡  RAGGIUNGERE IL DOSAGGIO EFFICACE CON 
DOSI PROGRESSIVAMENTE CRESCENTI E MINIMI 
EFFETTI COLLATERALI 

¡  RISCHIO DI DROPOUT 

¡  SCARSA PREVEDIBILITA’….....  

¡  START SLOW  

¡  GO SLOW  

¡  STAY LOW 



FARMACI: SATIVEX SPRAY MUCOSA ORALE  
 
0,1 ml = 2,7 mg THC e 2,5 mg CBD 

•  contenente 27 mg THC e 25 mg di CBD ogni ml, estratto di Cannabis 
sativa; 

•  autorizzato per alleviare i sintomi di pazienti adulti affetti da spasticità 
moderata-grave dovuta alla sclerosi multipla che non hanno 
manifestato risposta adeguata ad altri medicinali e hanno mostrato un 
miglio; 

•  prescrivibile con ricetta non ripetibile rilasciata da centri ospedalieri 
autorizzati, da specialista neurologo; è in classe di rimborsabilità H e la 
distribuzione ai pazienti avviene esclusivamente da parte delle Farmacie 
Ospedaliere per massimo UN MESE di terapia e prevede la 
registrazione della movimentazione nel registro di carico e scarico dei 
farmaci stupefacenti (tabella dei medicinali Sezione B). La prescrizione è 
inoltre vincolata alla compilazione della scheda informatizzata AIFA. 



Bustine (FM2) THC 5-8% CBD 7.5-12% 
•  Indicazione: spasticità, dolore neuopatico 

si inizia generalmente con dosi NON superiori a 50mg 



•  BEDIOL   in soluzione oleosa 10%  (>6%THC ;7,5% CBD)  
•  Indicazione: spasticità 

Per iniziare 1 – 1,5 mg THC e 2-2,5 CBD la sera = 5 gtt 
 Aumentare progressivamente il dosaggio ogni 3-4 gg fino a dose efficace  
  Passare successivamente alla somministrazione bi-giornaliera 

 

 

Dipartimento Farmaceutico Azienda USL di Bologna 
L.Nigrisoli,2   40133  Bologna Sede Legale: Via Castiglione, 29 - 40124 Bologna 
Tel. +39.051.6478507 - 3172171  fax +39.051 3172173 Tel. +39.051.6225111  fax +39.051.6584923 
Teresa.galletti@ausl.bologna.it- laura.compagni@ausl.bologna.it Codice fiscale e Partita Iva 02406911202 

 

 

 

 

 

 

 

 

 

 

DOCUMENTO TECNICO -  PREPARAZIONI GALENICHE MAGISTRALI A BASE DI 

ESTRATTI VEGETALI DI CANNABIS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

•  1 ml = 20 gtt = 6 mg THC e 7,5 CBD 
•  1 gtt = 0,3 mg THC e 0,4 mg CBD 



•  BEDROCAN   in soluzione oleosa 10%  (THC 20%) 
Indicazione: dolore neuropatico (antiemetico, stimolante 
appetito, glaucoma) 

•  1 ml = 20 gtt = 20 mg THC 
•  1 gtt = 1 mg THC 
 

Per iniziare 1.5-2 mg THC la sera = 2 gtt 
 Aumentare progressivamente il dosaggio ogni 3-4 gg fino a dose efficace  
  Passare successivamente alla somministrazione bi-giornaliera 
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L.Nigrisoli,2   40133  Bologna Sede Legale: Via Castiglione, 29 - 40124 Bologna 
Tel. +39.051.6478507 - 3172171  fax +39.051 3172173 Tel. +39.051.6225111  fax +39.051.6584923 
Teresa.galletti@ausl.bologna.it- laura.compagni@ausl.bologna.it Codice fiscale e Partita Iva 02406911202 

 

 

 

 

 

 

 

 

 

 

DOCUMENTO TECNICO -  PREPARAZIONI GALENICHE MAGISTRALI A BASE DI 

ESTRATTI VEGETALI DI CANNABIS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



BEDROLITE   in soluzione oleosa 10%  (CBD 9%) 
 
1 ml = 20 gtt = 9 mg CBD 
 
1 gtt = 0.5 mg CBD 
 

Per iniziare 2-2.5 mg CBD la sera = 5 gtt 
 Aumentare progressivamente il dosaggio ogni 3-4 gg fino a dose efficace  
  Passare successivamente alla somministrazione bi-giornaliera 
   Dosaggi medi 5-20 mg/die  (casi descritti fino a 2.5 gr/die) 
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PERCORSO PRESCRIZIONE PREPARATI VEGETALI A BASE DI CANNABIS 
SATIVA 
Si informa che la CRF ha espresso parere favorevole sulla rimborsabilità dei preparati vegetali a base di 
cannabis sativa, limitatamente agli impieghi clinici riferiti alla riduzione del dolore associato a spasticità 
nella sclerosi multipla e a quello di origine neuropatica, entrambi resistenti ai trattamenti 
convenzionali, ponendo a carico del cittadino tutte le rimanenti condizioni previste dal Decreto ministeriale 
9 novembre 2015, in quanto le uniche che hanno prove di efficacia cliniche derivate da almeno un RCT di 
fase II o III, quale criterio di valutazione definito dalla CRF per concedere la rimborsabilità del prodotto. 
Ha inoltre elaborato un PT regionale per la prescrizione di tali prodotti vegetali, che comprende in apposita 
sezione anche gli impieghi medici non a carico SSR previste dal Decreto ministeriale 9 novembre 2015, al 
fine di monitorarne l’uso. 
La pubblicazione del PT regionale e l’inserimento del preparato vegetale a base di cannabis sativa in PTR 
avverrà con apposito atto volto a definire anche il relativo percorso organizzativo. 



b) riduzione  del  dolore  neuropatico  cronico  in  pazienti  con
resistenza a trattamenti convenzionali e punteggio scala NRS
≥ 5;

2) di  adottare,  per  rispondere  alle  previsioni  di  monitoraggio
indicate dal Decreto ministeriale 9 novembre 2015 e dalla Legge
regionale  n.11  del  2014,  agevolando  i   prescrittori  e  i
farmacisti nella raccolta dei dati epidemiologici, la “Scheda
informatizzata per la prescrizione e il follow-up di trattamenti
a  base  di  preparati  vegetali  di  cannabis  sativa”,  riportata
nell’allegato  A  parte  integrante  e  sostanziale  del  presente
atto, che assume valore di ricetta medica;  

3) di stabilire che:

a) la scheda di cui al punto precedente:

- sia  disponibile  sul  portale  del  progetto  SOLE  (Sanità  On
Line) per la prescrizione dei preparati di cannabis - via
orale (decotto, estratti) o via inalatoria (vaporizzazione) –
per tutti gli usi medici previsti dal Decreto ministeriale 9
novembre 2015;

- sia utilizzabile da parte di tutti i potenziali prescrittori
del  territorio  regionale  e  nazionale  che  rilascino
prescrizioni di cannabis ai pazienti assistiti nella Regione
Emilia Romagna, previa registrazione sul portale del progetto
SOLE (Sanità On Line); 

b) in caso di prescrizioni di preparati di cannabis da parte di
medici operanti in altre regioni a pazienti assistiti nella
regione Emilia-Romagna potrà essere utilizzata la piattaforma
SOLE;  in  alternativa,  valgono  le  regole  generali  di
prescrizione e di raccolta dei dati epidemiologici definite
dal Decreto ministeriale 9 novembre 2015;

c) in caso di prescrizioni di preparati di cannabis da parte di
medici  operanti  nella  regione  Emilia-Romagna  a  pazienti
assistiti  in  altre  regioni  valgono  le  regole  generali  di
prescrizione e di raccolta dei dati epidemiologici definite
dal Decreto ministeriale 9 novembre 2015; non dovrà in tal
caso essere utilizzata la piattaforma SOLE;

4) di definire che la prescrizione a carico del SSR, in attuazione
dell’art.3  della  Legge  regionale  n.11/2014,  secondo  gli  usi
medici di cui al punto 1), possa essere rilasciata, ai soli
pazienti assistiti nella Regione Emilia Romagna, da parte dei
medici  dipendenti  o  convenzionati  con  il  SSR,  attraverso  la
piattaforma SOLE, applicando le vigenti regole in materia di
esenzioni e ticket; 

5) che ai fini del calcolo dell’eventuale applicazione del ticket
di cui al punto precedente, il quantitativo erogato per singola
prescrizione è equiparato ad una confezione;

6) di  prevedere  che  il  percorso  prescrittivo  di  cui  sopra  sia
applicato secondo la seguente agenda:
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LE REGOLE PRESCRITTIVE IN EMILIA ROMAGNA 



 

 

SEZIONE DA COMPILARE SOLO ALLA PRIMA PRESCRIZIONE 

Terapia convenzionale 

il trattamento precedente non ha prodotto gli effetti desiderati 

il trattamento precedente ha provocato effetti indesiderati non tollerabili  

il trattamento necessita di incrementi posologici che potrebbero superare la dose terapeutica 

altro (specificare)  _____________________________________________________________________________________  

Paziente già in trattamento con prodotti a base di cannabis 

 Prodotto   _________________________________________________________________________________  

 posologia  ______________________________________________________________________________________________  
 

Data dell’ultima assunzione di cannabis    
 
Durata del precedente trattamento con prodotti a base di cannabis                     

       < 6 mesi                                  6-12 mesi           > 12 mesi 
 

 Il trattamento ha migliorato la sintomatologia il trattamento non ha modificato la sintomatologia  
 

 Il trattamento ha peggiorato la sintomatologia sono comparsi effetti indesiderati 

 
 

PRESCRIZIONE 
□ Cannabis FM 2          □ Cannabis FM 19         □ Bedrocan*      □ Bedica*           □ Bediol*           □ Bedrobinol* 

* nelle more della piena disponibilità della produzione nazionale, segnalata dal sistema prescrittivo SOLE  
 

□ Prima prescrizione  □ Prosecuzione terapia 
□ Sostituisce terapia convenzionale        □   Integra terapia convenzionale 

 

Formulazione della cannabis  

□  Preparato vegetale per decotto o per vaporizzazione ripartito in:  □ cartine/buste  □ filtro  □  
opercoli/capsule  
□  Altro  (specificare titolo e dosaggio) ………………………………………………………………………………………… 
□  Flacone 5 gr di preparato vegetale non ripartito (consentito con autorizzazione delle Commissioni Farmaco di Area Vasta) 

 
Via di somministrazione 

 

□  Orale (decotto) 
□  Inalatoria (vaporizzazione)*  
*Il vaporizzatore  e i relativi accessori non sono a carico del SSR 
 
 
 
 

Posologia  

Dose unitaria: mg (o altro) ………………………….         
Dose totale:   mg (o altro) /die………………………….     
Numero di somministrazioni giornaliere ………………………….  
Numero di giorni di terapia/durata del trattamento ……………………… (massimo 30 giorni) 
 
 
Data  __________________                                                                         Timbro e firma del Medico prescrittore 

(da inserire nella copia cartacea rilasciata al paziente) 
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Allegato A)       Scheda per la prescrizione medica magistrale - da rinnovarsi volta per volta -   
e il follow-up dei trattamenti a base di preparati vegetali di cannabis sativa  

 

DM 9 novembre 2015; Legge regionale n.11 17 luglio 2014; Legge 8 aprile 1998, n. 94; DPR 309/90 
 

 

Medico prescrittore (nome e cognome) :____________________________________________________ 
Struttura di riferimento del medico: _______________________________________________________  
 

Indirizzo Ambulatorio: ________________________________________________________________ 
Tel.  ______________________________________  e‐mail  ________________________________ 
Medico di  Medicina generale dell’assistito __________________________________________________ 
 
 
 
 
 

Codice identificativo del paziente generato dalla piattaforma SOLE   _________________________________ 
AUSL di residenza  ________________________  Regione  ________________________ 
Data di nascita  _______________   Sesso   M �   F �     
Codice esenzione/fascia di reddito: _______________________     Non esente � 
 
 

 
 
 

IMPIEGO MEDICO DELLA CANNABIS A CARICO DEL SSR  
1.  Riduzione del dolore associato a spasticità con resistenza alle terapie convenzionali o intolleranza ad altri cannabinoidi 
in pazienti affetti da sclerosi multipla  
Codice ICD IX ………………………                                           Entità del dolore: specificare punteggio scala NRS (>5) ………… 
 

2.  Riduzione del dolore neuropatico cronico in pazienti con resistenza a trattamenti convenzionali 
Specificare:  Patologia ……………………………………………………………………………………………………………………….…………….       
Codice ICD IX ………………………                                         Entità del dolore: specificare punteggio scala NRS (>5) ………… 
 

 
 
 

IMPIEGO MEDICO DELLA CANNABIS NON A CARICO DEL SSR 
3.  Riduzione del dolore associato a spasticità con resistenza alle terapie convenzionali o intolleranza ad altri cannabinoidi in 
pazienti affetti da sclerosi multipla  
Codice ICD IX ………………………                                           Entità del dolore: specificare punteggio scala NRS (<5) ………… 
 

4.  Riduzione del dolore neuropatico cronico in pazienti con resistenza a trattamenti convenzionali 
Specificare:  Patologia ……………………………………………………………………………………………………………………….…………….       
Codice ICD IX ………………………                                         Entità del dolore: specificare punteggio scala NRS (<5) ………… 
 

5.  Riduzione del dolore associato a spasticità con resistenza alle terapie convenzionali in pazienti affetti da lesioni del 
midollo spinale  
Specificare:  Patologia ………………………………………………………….       
Codice ICD IX ………………………                                            Entità del dolore: specificare punteggio scala NRS ………… 
 

6.  Riduzione del dolore non neuropatico cronico in pazienti con resistenza a trattamenti convenzionali  
Specificare:  Patologia ………………………………………………………….       
Codice ICD IX ………………………                                            Entità del dolore: specificare punteggio scala NRS ………… 
 

7.  Effetto anticinetosico ed antiemetico nella nausea e vomito, causati da chemioterapia, radioterapia, terapie per HIV, che 
non può essere ottenuto con trattamenti tradizionali  
Specificare:  Patologia ………………………………………………………….      Codice ICD IX ……………………… 
 

8.  Effetto stimolante dell’appetito nella cachessia, anoressia, perdita dell’appetito in pazienti oncologici o affetti da AIDS e 
nell’anoressia nervosa, che non può essere ottenuto con trattamenti standard  
Specificare:  Patologia ………………………………………………………….      Codice ICD IX ……………………… 
 

9.  Effetto ipotensivo nel glaucoma resistente alle terapie convenzionali  
Specificare:  Patologia ………………………………………………………….      Codice ICD IX ……………………… 
 

10. Riduzione dei movimenti involontari del corpo e facciali nella sindrome di Gilles de la Tourette che non può essere 
ottenuto con trattamenti standard 
Specificare:  Patologia ………………………………………………………….      Codice ICD IX ……………………… 
 

11. altro (specificare) ……………………………………………………………………………………………………………………………………………………………. 
Specificare:  Patologia ………………………………………………………….      Codice ICD IX ……………………… 
 
 

 

Allegato parte integrante - 1
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In Emilia-
Romagna 200
pazienti curati con
la cannabis
terapeutica

I dati della Regione. Ieri un convegno dell'Amrer (malati reumatici): "Servono più informazioni e meno
pregiudizi, non siamo drogati"

di ROSARIO DI RAIMONDO

09 aprile 2017

Quasi 200 pazienti, in maggioranza donne, età media di 56 anni. Sono le persone che in Emilia-Romagna usano la cannabis terapeutica
per ridurre il dolore cronico dovuto a malattie come la sclerosi multipla e i dolori neuropatici. Ma è solo la punta dell’iceberg di una platea
enorme di pazienti – in particolare quelli affetti da patologie reumatiche – che chiedono a gran voce informazioni e percorsi chiari per
accedere a terapie alternative ai farmaci tradizionali, oltre a cure convenzionate con il servizio sanitario affinché i costi non gravino su chi
sta male.

"Non siamo dei drogati". Se n’è parlato ieri all’ospedale Maggiore durante un convegno organizzato da Amrer, l’associazione dei malati
reumatici dell’Emilia-Romagna, alla quale hanno partecipato centinaia di persone che, tra le altre cose, chiedono di sfatare tabù e
pregiudizi. "Non siamo dei drogati", dice Elisabetta Biavati, una paziente, che ha fondato il “Gruppo dolore e cannabis terapeutica” e dà
consigli utili a chi vuole intraprendere questa strada, dopo essersi aperta le porte da sola per lungo tempo.

Quando viene prescritta. La cannabis terapeutica è legale in Italia dal 2013. In regione è stata regolamentata con una legge e una
delibera che ne definisce gli usi: in particolare è prescritta "per la riduzione del dolore associato a spasticità nella sclerosi multipla e per la
riduzione del dolore neuropatico cronico, solo nei casi resistenti alle terapie convenzionali", ha spiegato Ester Sapigni, dirigente di viale
Aldo Moro. In questi casi, il costo è coperto dal servizio sanitario, "in tutti gli altri usi clinici il paziente può avere la prescrizione ma a suo
carico".

Su questo sito utilizziamo cookie tecnici e, previo tuo consenso, cookie di profilazione, nostri e di terze parti, per proporti pubblicità in linea con le tue preferenze. Se vuoi saperne di più o
prestare il consenso solo ad alcuni utilizzi clicca qui. Cliccando in un punto qualsiasi dello schermo, effettuando un’azione di scroll o chiudendo questo banner, invece, presti il consenso
all’uso di tutti i cookie OK
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Cannabinoids for Medical Use
A Systematic Review and Meta-analysis
Penny F. Whiting, PhD; Robert F. Wolff, MD; Sohan Deshpande, MSc; Marcello Di Nisio, PhD; Steven Duffy, PgD;
Adrian V. Hernandez, MD, PhD; J. Christiaan Keurentjes, MD, PhD; Shona Lang, PhD; Kate Misso, MSc;
Steve Ryder, MSc; Simone Schmidlkofer, MSc; Marie Westwood, PhD; Jos Kleijnen, MD, PhD

IMPORTANCE Cannabis and cannabinoid drugs are widely used to treat disease or alleviate
symptoms, but their efficacy for specific indications is not clear.

OBJECTIVE To conduct a systematic review of the benefits and adverse events (AEs)
of cannabinoids.

DATA SOURCES Twenty-eight databases from inception to April 2015.

STUDY SELECTION Randomized clinical trials of cannabinoids for the following indications:
nausea and vomiting due to chemotherapy, appetite stimulation in HIV/AIDS, chronic pain,
spasticity due to multiple sclerosis or paraplegia, depression, anxiety disorder, sleep disorder,
psychosis, glaucoma, or Tourette syndrome.

DATA EXTRACTION AND SYNTHESIS Study quality was assessed using the Cochrane risk of bias
tool. All review stages were conducted independently by 2 reviewers. Where possible, data
were pooled using random-effects meta-analysis.

MAIN OUTCOMES AND MEASURES Patient-relevant/disease-specific outcomes, activities of
daily living, quality of life, global impression of change, and AEs.

RESULTS A total of 79 trials (6462 participants) were included; 4 were judged at low risk of
bias. Most trials showed improvement in symptoms associated with cannabinoids but these
associations did not reach statistical significance in all trials. Compared with placebo,
cannabinoids were associated with a greater average number of patients showing a complete
nausea and vomiting response (47% vs 20%; odds ratio [OR], 3.82 [95% CI, 1.55-9.42];
3 trials), reduction in pain (37% vs 31%; OR, 1.41 [95% CI, 0.99-2.00]; 8 trials), a greater
average reduction in numerical rating scale pain assessment (on a 0-10-point scale; weighted
mean difference [WMD], −0.46 [95% CI, −0.80 to −0.11]; 6 trials), and average reduction in
the Ashworth spasticity scale (WMD, −0.12 [95% CI, −0.24 to 0.01]; 5 trials). There was an
increased risk of short-term AEs with cannabinoids, including serious AEs. Common AEs
included dizziness, dry mouth, nausea, fatigue, somnolence, euphoria, vomiting,
disorientation, drowsiness, confusion, loss of balance, and hallucination.

CONCLUSIONS AND RELEVANCE There was moderate-quality evidence to support the use of
cannabinoids for the treatment of chronic pain and spasticity. There was low-quality evidence
suggesting that cannabinoids were associated with improvements in nausea and vomiting
due to chemotherapy, weight gain in HIV infection, sleep disorders, and Tourette syndrome.
Cannabinoids were associated with an increased risk of short-term AEs.
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Cannabis and Pain: A Clinical Review
Kevin P. Hill,1,2,* Matthew D. Palastro,1 Brian Johnson,3 and Joseph W. Ditre4

Abstract
Introduction: Cannabis has been used for medical purposes across the world for centuries. As states and coun-
tries implement medical and recreational cannabis policies, increasing numbers of people are using cannabis
pharmacotherapy for pain. There is a theoretical rationale for cannabis’ efficacy for pain management, although
the subjective pain relief from cannabis may not match objective measurements of analgesia. As more patients
turn to cannabis for pain relief, there is a need for additional scientific evidence to evaluate this increase.
Materials and Methods: Research for this review was performed in the PubMed/National Library of Medicine
database.
Discussion: Preclinical studies demonstrate a narrow therapeutic window for cannabis as pharmacotherapy for
pain; the body of clinical evidence for this indication is not as extensive. A recent meta-analysis of clinical trials of
cannabis and cannabinoids for pain found modest evidence supporting the use of cannabinoid pharmacother-
apy for pain. Recent epidemiological studies have provided initial evidence for a possible reduction in opioid
pharmacotherapy for pain as a result of increased implementation of medical cannabis regimens.
Conclusion: With increased use of medical cannabis as pharmacotherapy for pain comes a need for compre-
hensive risk-benefit discussions that take into account cannabis’ significant possible side effects. As cannabis
use increases in the context of medical and recreational cannabis policies, additional research to support or re-
fute the current evidence base is essential to attempt to answer the questions that so many healthcare profes-
sionals and patients are asking.

Keywords: anandamide; cannabidiol; cannabinoids; endocannabinoid; pain; THC

Introduction: Promising Compounds,
Changing Landscape
Cannabis has been used around the world for centuries
and the purpose for its use has varied throughout that
time.1 However, the utilization of cannabis for medicinal
purposes has been consistent. Starting with the Chinese
around 2900 B.C., many civilizations have transcribed
their use of cannabis for a variety of conditions, from
joint pain and muscle spasms to conditions such as
gout and malaria.1 While cannabis has been deployed
medicinally for myriad medical conditions, the scientific
rationale for its efficacy for these conditions is, in many

cases, not clear. Four thousand years later, scientists are
still trying to determine the exact medical conditions, if
any, cannabis is effective in treating.

Research into cannabis and its uses has been hin-
dered by a debate over its legality.2 In 1976, the United
States Controlled Substances Act classified cannabis as
a Schedule I drug, meaning that it has a high potential
for abuse and no accepted medical uses. However, as of
March 2017, 28 states and the District of Columbia
have enacted laws allowing the medical use of canna-
bis and 8 states, plus the District of Columbia, have
legalized recreational use of cannabis.3 The accepted
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Caroline A. MacCalluma,⁎, Ethan B. Russob
a Faculty of Medicine, University of British Columbia, BC, Canada
b International Cannabis and Cannabinoids Institute, Prague, Czech Republic

A R T I C L E I N F O

Keywords:
Cannabis
Cannabinoids
Marijuana
Drug abuse
Psychopharmacology
Adverse events

A B S T R A C T

Cannabis has been employed medicinally throughout history, but its recent legal prohibition, biochemical
complexity and variability, quality control issues, previous dearth of appropriately powered randomised con-
trolled trials, and lack of pertinent education have conspired to leave clinicians in the dark as to how to advise
patients pursuing such treatment. With the advent of pharmaceutical cannabis-based medicines (Sativex/na-
biximols and Epidiolex), and liberalisation of access in certain nations, this ignorance of cannabis pharmacology
and therapeutics has become untenable. In this article, the authors endeavour to present concise data on can-
nabis pharmacology related to tetrahydrocannabinol (THC), cannabidiol (CBD) et al., methods of administration
(smoking, vaporisation, oral), and dosing recommendations. Adverse events of cannabis medicine pertain pri-
marily to THC, whose total daily dose-equivalent should generally be limited to 30 mg/day or less, preferably in
conjunction with CBD, to avoid psychoactive sequelae and development of tolerance. CBD, in contrast to THC, is
less potent, and may require much higher doses for its adjunctive benefits on pain, inflammation, and at-
tenuation of THC-associated anxiety and tachycardia. Dose initiation should commence at modest levels, and
titration of any cannabis preparation should be undertaken slowly over a period of as much as two weeks.
Suggestions are offered on cannabis-drug interactions, patient monitoring, and standards of care, while special
cases for cannabis therapeutics are addressed: epilepsy, cancer palliation and primary treatment, chronic pain,
use in the elderly, Parkinson disease, paediatrics, with concomitant opioids, and in relation to driving and
hazardous activities.

1. Introduction

Cannabis has a history of medical application likely exceeding that
of the written word, including mainstream usage in Europe and North
America for a century between 1840 and 1940 [1,2]. It is only in the
last century that quality control issues, the lack of a defined chemistry,
and above all, politically and ideologically motivated prohibition re-
legated it planta non grata. The discovery and elucidation of the en-
docannabinoid system [3], coupled with a popular tidal wave of an-
ecdotal accounts and renaissance of therapeutic clinical trials renders
that status quo ante untenable.

One preparation, Sativex® (USAN: nabiximols), an oromucosal
cannabis-based medicine with 2.7 mg of THC and 2.5 mg CBD plus
terpenoids per spray has attained regulatory approval in 29 countries
for treatment of spasticity in multiple sclerosis, having met the

standards of safety, efficacy and consistency required of any pharma-
ceutical. The problem for physicians with respect to treatment with
herbal cannabis remains acute, however: How does the responsible
healer and medical scientist approach the desperate patient for whom
conventional medicine has failed and wishes to avail themselves of a
purportedly healing herb that has been an international societal outlaw
for decades? The answer is simple: educational and scientific standards
apply to the cannabis controversy equally with that of any other pu-
tative therapy.

Unfortunately, physicians of the world remain profoundly un-
educated with respect to cannabis and the endocannabinoid system
(ECS) that underlies much of its activity. A recent USA study [4]
documented that 89.5% of surveyed residents and fellows felt un-
prepared to prescribe, while only 35.3% even felt ready to answer
cannabis questions. Additionally, only 9% of American medical schools
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documented pertinent clinical cannabis content in their curricula.
While it remains a common complaint that cannabis therapeutics

lacks adequate documentation, according to a recent publication [5],
scientist and clinicians are recognising the limitations of randomised
controlled studies in their generalisability to populations vs. customi-
sation of best evidence based practices for individual patients. In-
dividualized evidence based medicine may be delivered to a patient
using an N-of-1, or single clinical trial, whereby the patient is the sole
unit of observation for efficacy and side effects of various interventions.
This method can be applied to a medical cannabis patient to find an
optimal intervention or “sweet spot” combination of plant varieties and
dosage forms that provide superior symptom control.

In this article, two experienced clinicians, internist and neurologist,
respectively, offer their review of the literature and personal observa-
tions that might serve as an initial guide to suggested Good Clinical
Practice (GCP) as applied to cannabis. These include our opinion that
cannabis medicines, whether prescription or over-the-counter, should
be ideally cultivated organically according to Mendelian selective
breeding techniques without the necessity of genetic modification or
CRISPR technology according to Good Agricultural Practice (GAP), be
extracted and processed under Good Manufacturing Practice (GMP) [6],
and be made available to consumers with full information as to can-
nabinoid and terpenoid profiles, and certification that the material is
free of pesticide [7], microbial or heavy metal contamination.

2. Cannabis pharmacology in brief

Cannabis produces phytocannabinoids (plant cannabinoids) in
greatest abundance in the unfertilised female flowers in acid form, most
abundantly tetrahydrocannabinolic acid-A (THCA-A) and cannabidiolic
acid (CBDA), which are most frequently utilised after heating either by
smoking, vaporisation, or baking in confections to produce decarbox-
ylation of the more familiar neutral cannabinoids, tetra-
hydrocannabinol (THC) and cannabidiol (CBD) (see graphical abstract)
[8].

THC is the primary psychoactive component of cannabis, working
primarily as a weak partial agonist on CB1 and CB2 receptors with well-
known effects on pain, appetite, digestion, emotions and thought pro-
cesses mediated through the endocannabinoid system, a homeostatic
regulator of myriad physiological functions [9], found in all chordates.
THC can cause psychoactive adverse events depending on dose and
patient previous tolerance. Its use is applicable for many symptoms and
conditions including; pain, nausea, spasticity/spasms, appetite stimu-
lation, anxiety, depression, post-traumatic stress disorder (PTSD), in-
somnia et al.

CBD, in contrast, has little affinity for these receptors directly, but
rather is a negative allosteric modulator of CB1 [10], with protean
pharmacological effects on various other receptor systems including
TRPV1, 5-HT1A, adenosine A2A and non-receptor mechanisms (re-
viewed [11]), productive of analgesic, anti-inflammatory, anti-anxiety,
and anti-psychotic effects among many others. CBD is non-intoxicating,
and has been shown to help with similar symptoms, with added benefit
as an anticonvulsant, anti-psychotic, neuroprotectant, and anti-in-
flammatory (including autoimmune conditions). Cannabis is a multi-
modal treatment. It can be used to treat multiple symptoms and con-
ditions concurrently, which can therefore help to reduce polypharmacy
burden.

There are thousands of individual cannabis types, which patients
and purveyors may erroneously refer to as ‘strains’, whereas the pre-
ferred term is chemical variety or ‘chemovar’ [12]. Each chemovar
contains varying concentrations of cannabinoids and other components
with important pharmacological and modulatory effects include the
monoterpenoids [8,11] myrcene (analgesic, sedating), limonene (anti-
depressant and immune-stimulating), pinene (acetylcholinesterase in-
hibitor alleviating short-term memory impairment from THC) and the
sesquiterpenoid beta-caryophyllene (anti-inflammatory analgesic and

selective full agonist at the CB2 receptor). The relative proportions of
these and other components are the primary determinants of the
pharmacological effects and adverse events associated with a particular
cannabis chemovar, and is critical information that should be available
to patients and physicians recommending such treatment. Until recent
years, the vast majority of chemovars in Europe [13] and North
America [14] were THC-predominant (Type I cannabis). Con-
temporaneously, there has been greater interest in mixed THC:CBD
(Type II) and CBD-predominant (Type III cannabis) chemovars with
broader mechanisms of action and improved therapeutic indexes [12].

The acid cannabinoids have received much less research interest,
but possess fascinating pharmacological properties. THCA has been
noted to produce anti-inflammatory effects via antagonism of tumour
necrosis factor-alpha (TNF-α) [15], to be a strong anti-emetic [16] and
was recently demonstrated to be an agonist of the PPAR-γ nuclear re-
ceptor with neuroprotective effects [17], as well as anticonvulsant ef-
ficacy [18]. CBDA is also a powerful anti-emetic [19] and anti-anxiety
agent [20] in rodents, and both acid cannabinoids have prominent
anecdotal reports of benefit on skin and other tumors.

3. Pharmacokinetic considerations

Absorption, distribution, and metabolism determine the onset and
duration of action of each dosage form. Absorption has the most
variability, and is affected by product lipophilicity, bioavailability as
well as the inherent organ tissue differences (i.e., alveolar, dermal vs.
gastric). Cannabinoids are lipophilic and have low water solubility.
Therefore, for topical or oral routes, they are best absorbed in the
presence of fat, oils or polar solvents, such as ethanol. There is sug-
gestion that newer technology such as using nano- or ionized particles
or the use omega fats in carrier oil can enhance absorption; or for to-
picals preparations, using ingredients to mildly disrupt the skin barrier
may allow greater absorption of active ingredient. Factors such as re-
cent meals, depth of inhalation, duration of breath holding, tempera-
ture of vaporizer all affect cannabis absorption, which can vary from
20%–30% orally, up to 10–60% for inhalation [21]. Clinicians will
benefit from an understanding of these factors to prescribe or re-
commend cannabis to enable estimation of a target quantity of dried
product for their patients. See Dosing strategies and clinical pearls
section for more details.

4. Modes of administration

This information is summarised (Table 1, Table 2) [7,21–27].

5. Therapeutic uses

Cannabis can be a useful tool in the treatment of many complex
diseases or rare conditions which lack effective conventional ther-
apeutic options, or where the side effects burden of such treatments
outweigh the benefits, for example, central sensitivity syndromes (fi-
bromyalgia, chronic fatigue syndrome, migraines, irritable bowel), or
multiple sclerosis, neuropathic pain, and refractory nausea. An assess-
ment of current evidence in various indications is summarised (Table 3)
[28–33].

6. Dosing strategies and clinical pearls

• There is insufficient evidence to support the necessity of a trial of
synthetic cannabinoids prior to initiating cannabis-based medicine
treatment, unless legal availability is not an option.

• General approach to cannabis initiation is ‘start low, go slow, and
stay low’.

• For cannabis inhalation, patients should start with 1 inhalation and
wait 15 min. Then, they may increase by 1 inhalation every
15–30 min until desired symptom control has been achieved.
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Abstract

Medical cannabis has entered mainstream medicine and is here to stay.

Propelled by public advocacy, the media and mostly anecdote rather

than sound scientific study, patients worldwide are exploring marijuana

use for a vast array of medical conditions including management of

chronic pain. Contrary to the usual path of drug approval, medical

cannabis has bypassed traditional evidence-based study and has been

legalized as a therapeutic product by legislative bodies in various

countries. While there is a wealth of basic science and preclinical studies

demonstrating effects of cannabinoids in neurobiological systems,

especially those pertaining to pain and inflammation, clinical study

remains limited. Cannabinoids may hold promise for relief of symptoms

in a vast array of conditions, but with many questions as yet

unanswered. Rigorous study is needed to examine the true evidence for

benefits and risks for various conditions and in various patient

populations, the specific molecular effects, ideal methods of

administration, and interaction with other medications and substances.

In the context of prevalent use, there is an urgency to gather pertinent

clinical information about the therapeutic effects as well as risks. Even

with considerable uncertainties, the health care community must adhere

to the guiding principle of clinical care ‘primum non nocere’ and continue

to provide empathetic patient care while exercising prudence and

caution. The health care community must strongly advocate for sound

scientific evidence regarding cannabis as a therapy.

Significance: Legalization of medical cannabis has bypassed usual drug

regulatory procedures in jurisdictions worldwide. Pending sound

evidence for effect in many conditions, physicians must continue to

provide competent empathetic care with attention to harm reduction.

A vision to navigate the current challenges of medical cannabis is

outlined.

1. Introduction

Unprecedented in this era of modern medicine is the

current challenge of cannabis as a treatment for a

vast array of medical conditions. In the last decade,

cannabis as a therapy has been catapulted into the

medical arena as a result of legalization for medical

use in various jurisdictions, especially the United

States, Canada and Israel. Propelled largely by public

advocacy, the media and political agendas, with lim-

ited sound scientific study, patients are exploring use

of cannabis as a treatment strategy and are also self-

medicating with this substance. Medical cannabis is

a current reality and is here to stay. Contrary to

usual medical practice whereby a product proceeds

through a defined process before acceptance as a
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A B S T R A C T

Background

This review is one of a series on drugs used to treat fibromyalgia. Fibromyalgia is a clinically well-defined chronic condition of unknown
aetiology characterised by chronic widespread pain that often co-exists with sleep problems and fatigue affecting approximately 2%
of the general population. People often report high disability levels and poor health-related quality of life (HRQoL). Drug therapy
focuses on reducing key symptoms and disability, and improving HRQoL. Cannabis has been used for millennia to reduce pain and
other somatic and psychological symptoms.

Objectives

To assess the efficacy, tolerability and safety of cannabinoids for fibromyalgia symptoms in adults.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE and EMBASE to April 2016, together with
reference lists of retrieved papers and reviews, three clinical trial registries, and contact with trial authors.

Selection criteria

We selected randomised controlled trials of at least four weeks’ duration of any formulation of cannabis products used for the treatment
of adults with fibromyalgia.

Data collection and analysis

Two review authors independently extracted the data of all included studies and assessed risk of bias. We resolved discrepancies by
discussion. We performed analysis using three tiers of evidence. First tier evidence was derived from data meeting current best standards
and subject to minimal risk of bias (outcome equivalent to substantial pain intensity reduction, intention-to-treat analysis without
imputation for drop-outs; at least 200 participants in the comparison, eight to 12 weeks’ duration, parallel design), second tier evidence
from data that did not meet one or more of these criteria and were considered at some risk of bias but with adequate numbers (i.e.
data from at least 200 participants) in the comparison, and third tier evidence from data involving small numbers of participants that
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