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The challenge of clinical application of FM2
cannabis oil produced in Italy for the treatment
of neuropathic pain

Dear Editor,

Cannabinoids mainly contained in the female cannabis flowering tops has proved useful in neuropathic
pain modulation inhibiting neuronal transmission in pain pathways though pronounced anti-nociceptive
effects’.

Although most studies up to date have been performed involving a limited number of participants,
a series of methodological limitations (e.g. lack of standardized administered preparations or dosages),
and an unclear description of the long-term effects, a recent metanalysis study has however shown
conclusive and substantial evidence of medical cannabis efficacy for the treatment of patients with chronic
neuropathic pain and multiple sclerosis spasticity symptoms?. Conversely, the evidence of efficacy on other
types of pain is still limited or insufficient?4.

The combination of the psychoactive cannabis alkaloid 9-tetrahydrocannabinol (THC) with the
non-psychotropic alkaloid cannabidiol (CBD), together with their non-psychoactive carboxylated forms
— tetrahydrocannabinolic acid and cannabidiolic acid — has demonstrated a greater activity than THC
alone in treating both neuropathic pain and spasticity in multiple sclerosis®®. As heat, oxygen and light
progressively decarboxylate the two acidic compounds into THC and CBD, the storage of the flowering
tops in closed packets kept in the dark, possibly in a nitrogen atmosphere, is advised. The heating of the
flowering tops at a high temperature should also be avoided when preparing cannabis tea or oil products
for oral administration®°,

From November 2015, the Military Pharmaceutical Chemical Works of Florence, Italy, started
autonomous cultivation and production of medical cannabis, authorized by a Decree of the Italian Ministry
of Health". From January 2017, the batches of the so-called Cannabis FM2, with standardized amount of
6.5% THC and 8% CBD, came into the market.

The Italian National Institute of Health, committed to evaluate cannabinoid concentration and their
stability in cannabis flowering tops, cannabis tea and oil, have recently demonstrated the poor extraction
efficiency of water for cannabinoids required for cannabis medical action together with the extremely
short stability (e.g. two days) of the same cannabinoids in aqueous preparations. This has pushed towards
the preparation of cannabis oil with a maximum extraction yield and a minimum active compound
degradation up to one year®'.

Indeed, the amount of cannabinoids in Italian FM2 cannabis flowering tops grown at a fixed
temperature with light-dark cycles, in oil prepared with a standardized procedure, shows within a year
only slight changes, which do not affect therapeutic continuity in treated individuals, therefore assuring
a homogeneous product of defined stability®. Thus, the cannabis oil prepared by FM2 cannabis flowering
tops seems to suit perfectly the multicentre, double blind, placebo controlled clinical trials aimed to
definitively assess whether cannabis or cannabinoids used for therapeutic purposes are an effective or
ineffective treatment.

The prime unmet need is to establish a therapeutic range of THC/CBD concentrations effective in the
treatment of neuropathic pain and associated with an acceptable safety profile. In fact, both in a national
and international context, there is an enormous discrepancy between daily-administered dosages and
administration times even when only using cannabis oil (Tables I-11).
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In this concern, the main goal should include a study on safety and preliminary efficacy of a
minimum of three doses of FM2 oil for sublingual administration with the possibility of increasing the
dose to intermediate or high, eventually dividing in two daily administrations. Pharmacokinetic and
pharmacodynamics profile of FM2 oil should also be recorded. The treatment should last at least a week
to titrate the dose. At the end of this phase, one or more “recommended doses” should be defined to
start a second phase. At that point the efficacy of FM2 administered daily, detected in the previous phase,
should be evaluated in patients with chronic neuropathic pain refractory to standard therapies by the

Table I. Type of administration and daily doses of medical cannabis for neuropathic pain in the National context (Italian
Regions). * Infusion of Flowering tops.

Type of administration Number of
Italian Regions of cannabis flowering tops administration/die THC/CBD Dosage mg
Liguria Vaporization 2 18/25
Vaporization 1 60/84
Oral*or vaporization 1 84/100
Not reported 1 90/110
Piedmont Oral*or vaporization 1 30/30
Marche Oral* or vaporization 2 120/150
Lazio Oral* or vaporization 1 19/20
Oral* 1 60/75
Tuscany Not reported 1 15/18
Puglia Not reported 1 30/30
Oral* 2 180/220
Trentino-Alto Adige Oral* 1 18/25

Table Il. Type of administration and administration cycles of medical cannabis for neuropathic pain in the International context.

Type of administration of cannabis

City and country flowering tops THC/CBD Dosage (mg) References
Ramat Yishai (Israel) Vaporization 15/20 12
Ottawa (Canada) Vaporization 90/130 13
Vaporization 75/120
Vaporization 5/50
Vaporization 90/130

Table Ill. Type of administration and daily doses of medical cannabis for neuropathic pain in the National context (patients
treated with cannabis oil since January 2018 and reported to the National Observatory on medical cannabis).

Type of administration of Cannabis oil Number of
Patients (as reported in the patient form) administration/die THC/CBD Dosage (mg)
1 80 drops 2 19.2/24.8
2 40 drops Not reported 4.8/6.2
3 80 drops Not reported 9.6/12.4
4 40 drops Not reported 4.8/6.2
5 40 drops Not reported 4.8/6.2
6 80 drops 2 19.2/24.8
7 80 drops 2 19.2/24.8
8 90 mg THC 1 90.0/116.3
9 30 drops Not reported 3.6/4.6
10 80 drops Not reported 9.6/12.4
11 10 mg THC 1 10.0/12.9
12 20 mg THC 1 20.0/28.8
13 20 mg THC 1 20.0/28.8
14 28 mg THC 1 28.0/36.2
15 20 mg THC 1 20.0/28.8
16 20 mg THC 1 20.0/28.8
17 10 mg THC 1 10.0/12.9
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administering of oil as an add-on to the basic analgesic treatment for a minimum of one month. The
primary end point to be estimated should be an eventual decrease in neuropathic pain using a defined
neuropathy pain scale (e.g. clinically significant reduction of equal or more than 30% pain) together with
the recording of general life quality, time of pain disappearance and eventual adverse events.

We believe that these are the main challenges of the clinical applications of FM2 cannabis oil and
once addressed, there will be additional evidence and a clear understanding of the indications and the
dosing of medical cannabis, thereby avoiding the administration of cannabis oil by doctors who, without
a scientifically supported rationale, could determine not only an inefficient treatment but also cause an
eventual toxicity™.

Conflict of interest
The authors declare no conflicts of interest.

References

1) Koean NM, MecHouam R. Cannabinoids in health and disease. Dialogues Clin Neurosci 2007; 9: 413-430.

2) The health effects of cannabis and cannabinoids: the current state of evidence and recommendation for Research) Wash-
ington, DC: National Academies Pr. 2017 https://www.nap.edu/catalog/24625/the-health-effects-of-cannabis-and-cannabi-
noids-the-current-state

3) CarmaBeLLoTiA A, lacono C. Therapeutic use of cannabis in chronic pain: efficacy and adverse effects. Evidence 2017; 9:
1-12.

4) Awato L, MiNozzi S, Mitrova Z, PArMELL E, SAuLLE R, Cruciani F, VEccHi S, Davou M. Systematic review of safeness and ther-
apeutic efficacy of cannabis in patients with multiple sclerosis, neuropathic pain, and in oncological patients treated with
chemotherapy Epidemiol Prev 2017; 41: 279-293.

5) Russo E, Gur GW. A tale of two cannabinoids: the therapeutic rationale for combining tetrahydrocannabinol and cannabi-
diol. Med Hypotheses 2006; 66: 234-246.

6) VerHOECKkx KC, KortHouT HA, VAN MEETEREN-KREIKAMP AP, EHLERT KA, WANG M, VAN DER GREEF J, RODENBURG RJ, Witkamp RF.
Unheated cannabis sativa extracts and its major compound THC-acid have potential immuno-modulating properties not
mediated by CB1 and CB2 receptor coupled pathways. Int Immunopharmacol 2006; 6: 656-665.

7) Mannuca C, Navarra M, Cataral F, SpagNoLo EV, Busarpod FP, Cas RD, Iprouto FM, Catapal G. Neurological aspects of med-
ical use of cannabidiol. CNS Neurol Disord Drug Targets 2017; 16: 541-553.

8) PicHini S, Busarpo FP. Editorial: cannabis: neurological correlates in abuse and medical use. CNS Neurol Disord Drug Tar-
gets 2017; 16: 524-526.

9) PacFia R, MarcHEl E, SAvatore F, Guanpauni L, Busaroo FP, PicHini S. Evaluation of long-term stability of cannabinoids in
standardized preparations of cannabis flowering tops and cannabis oil by ultra-high-performance liquid chromatography
tandem mass spectrometry. Clin Chem Lab Med 2017 doi:10.1515/cclm-2017-0758. [Epub ahead of print].

10) Pacaria R, MarcHE E, Salvatore F, GUANDALINI L, Busarpd FP, PicHini S. Evaluation of cannabinoids concentration and stabili-
ty in standardized preparations of cannabis tea and cannabis oil by ultra-high performance liquid chromatography tandem
mass spectrometry. Clin Chem Lab Med 2017; 55: 1555-1563.

11) Decreto 9 Novemsre 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 (http://www.gazzettaufficiale.it/eli/id/2015/11/30/15A08888/sg;-
jsessionid=p1rmwNujUKIqQ5azhAQ95A__.ntc-as3-guri2a). Accessed: 6 February 2018.

12) EiseneerG E, Ocintz M, Aumoa S. The pharmacokinetics, efficacy, safety, and ease of use of a novel portable metered-dose
cannabis inhaler in patients with chronic neuropathic pain: a phase 1a study. J Pain Palliat Care Pharmacother 2014; 28:
216-225.

13) Ko GD, Boger SL, Minpbra S, Moreau JM. Medical cannabis - the Canadian perspective. J Pain Res 2016; 9: 735-744.
14) Busarpd FP, Grieco A. Editorial - Drug-induced hepatotoxicity. Eur Rev Med Pharmacol Sci 2017; 21 (1 Suppl): 135-137.

S. Pichini’, R. Pacifici’, FP. Busardo? A. Tagliabracci®, R. Giorgetti?

'National Centre on Addiction and Doping, Istituto Superiore di Sanita, Rome, Italy

2Unit of Forensic Toxicology (UoFT), Department of Anatomical, Histological, Forensic and Orthopedic Sciences, Sapienza
University of Rome, Rome, Italy

3Section of Legal Medicine, Universita Politecnica delle Marche, Ancona (AN), Italy

865



