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Clinical results of treatment with cannabinoids in Child Neurology



Vsebina
• Možnosti uporabe kananbinoidov v otroški nevrologiji

• trdovratna epilepsija in sindromi

• nevrorazvojne motnje in sindromi

• avtizem in podobne motnje vedenja

• spastičnost in cerebralna paraliza
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Možnosti uporabe kanabinoidov v otroški nevrologiji
Current scientific evidence for efficacy:
• painful HIV-associated sensory neuropathy 
• chronic pain
• Chemotherapy-induced nausea & vomiting
• Addiction

Neonatal hypoxic-ischaemic encephalopathy                     
Neuropathic pain

• Anxiety
• Behavioral problems, neurodevelopmental sy.
• Intellectual disability/autism
• Seizures & Epilepsy (DEE, different syndromes)
• spasms in patients with cerebral palsy vse možne indikacije v otroški nevrologiji



It all started with the story of  small girl 
Charlotte who had Dravet syndrome and > 200 seizures daily

> 2014



Resistant epilepsies* and epileptic syndromes*
• Purifed extract – cannabidiol has been approved by FDA (Epidiolex®) 

and EMA (Epidyolex®) for certain epileptic syndromes (e.g. Dravet, 
Lennox-Gastaut, TS complex)

• It has been proven that it is very effective in other resistant epilepsies and 
so- called developmental epileptic encephalopathies (DEE)

• Also natural, full-spectrum cannabis extracts and “artisanal preparations” 
have proven efficacy in these cases, 

• …and sometimes even superiority
Porcari GS, Fu C, Doll ED, Carter EG, Carson RP. Efficacy of artisanal preparations of cannabidiol for the treatment of epilepsy: Practical 
experiences in a tertiary medical center. Epilepsy and Behavior. 2018;80:240-246. 

Sulak D, Saneto R, Goldstein B. The current status of artisanal cannabis for the treatment of epilepsy in the United States. Epilepsy and 
Behavior. 2017;70:328-333. 

*Devinsky O, Verducci C, Thiele EA, et al. Open-label use of  highly purified CBD (Epidiolex®) in patients with CDKL5 deficiency disorder and Aicardi, Dup15q, 
and Doose syndromes. Epilepsy and Behavior. 2018;86:131-137 
*Thiele E, Marsh E, Mazurkiewicz-Beldzinska M, et al. Cannabidiol in patients with Lennox-Gastaut syndrome: Interim analysis of  an open-label extension study. 
Epilepsia. 2019;60(3):419-428. 
*Lattanzi S, Trinka E, Striano P, Rocchi C, Salvemini S, Silvestrini M, Brigo F. Highly Purified Cannabidiol for Epilepsy Treatment: 
A Systematic Review of  Epileptic Conditions Beyond Dravet Syndrome and Lennox–Gastaut Syndrome. CNS Drugs. 2021; 35:265–281



Burden of childhood resistant epilepsies/
encephalopathies – today so-called
DEE – Developmental Epileptic Encepahlopathies

•Poor Quality of Life (QoL)
•Decline of cognitive and/or 

motor abilities
•Severe psychosocial problems
•Restricted life-style
•Frequent injuries
•Increased mortality
•Frequently genetic
•Many side effects of treatment



How we started

.. If not successful than cannabis with high ratio CBD/THC 
(from 30/1 do 25/1 to 20/1)
Haleigh’s Hope
or
Charlotte Web

January 2015

We do not promote CBD treatment by ourselves but 
we wait until the parents ask also for this possibility, 
and offer them isolated (pure) CBD on prescription.
If there is no effect, than we instruct them how to use 
preparations as HH or CW, first with high content of 
CBD



Ethical approval already in 2013 



Our study March 2018



Outcome
No effect 11 (16%)
No seizures/>90% improvement 20 (30%)

75% - 90% improvement 7 (10 %)

50% - 75% improvement 7 (10,5%)

25% - 50% improvement 10 (15%)
< 25 % improvement 8 (12%)

Died 2 (3%)
1 child with severe ID and multiple brain cavernomas (sudden death during sleep)
1 child with SPTAN mutation – severe ID, severe epilepsy, DQ < 20 due to BPN

ID = intellectual disability, DQ = developmental quotient, BPN = bronchopneumonia

> 50% reduction in 48,5 % children



Our study – side effects

• 1x adynamic, floppy, not able to walk but dose 20mg/kg/d;
• 1 x    eosinophils – 8%
• 1 x yellowish skin discoloration
• 1 x enuresis and looks sedated (at a dose of  1000 mg/d)
• 1 x     AST and ALT + pain in stomach



Our study - other (beneficial) effects
Better gross motor functions: 5 x
Better cognitive functions: 3 x
Better behavior: 4 x
Better appetite: 3 x
Better sleep: 3 x
More joyfull: 2 x
More fresh and more alert: 2 x
Better eye-to-eye contact: 1 x
Better communication: 2 x
Shorter duration of  seizures: 1 x
Better non-verbal communication and contact: 1 x
Less severe seizures: 1 x
Better speech: 1 x



Summary of the retrospective studies –
SIMILAR STUDIES > SIMILAR RESULTS

S. Lattanzi et al.
Drugs of  Today 2019, 55(3): 177-196

10% seizure-free
45% > 50%

24% seizure-free
49% improvement

88% some 
improvement
52% > 50%

21.2% seizure-free
48,5 % > 50%

3% seizure-free
33% > 50%

14.9% seizure-free
44% > 50%

seizure free: from 3 % to 24%
> 50% reduction: from 33% to 52%



In 2015 small group of  children treated by artisanal 
cannabis

10 patients: 7 from Slovenia* 
and 3 from Macedonia

“domestic products”

*THC: 2,5 mg/g (0,25%)
CBD: 34 mg/g (3,4 %)         approx. 14:1       
CBN 0,6 mg/g (0,06%)

Age: 2 – 24 y                     1 no effect              
6 no seizures
(60%?)

Sex: 4 M, 6 F                      2 reduction: 
25%-50%
1 < 25%

Dose: 3-5 mg/kg/d
RADIŠIČ, Božidar, HORNBY, Paul, NEUBAUER, David. Clinical observations of 15 
cases of encephalopathy/epilepsy/cerebral palsy using standardized natural product 
cannabis. V: Cannabinoid conference 2015 : program and abstracts. p. 113.



outcome

• In summary, our small study suggests that CBD-rich whole plant cannabis extracts are 
safe to use, with potentially better efficacy than CBD alone, most probably due to the 
synergistic effect of  THC and other cannabinoids. 

• The ratio of CBD:THC in the examined preparations was from
3:1 to 70:1, and all preparations contained other phytocannabinoids as well.

• We were unable to expose any significant differences between different artisanal 
products regarding effect on seizures and/or quality of  life, mainly due to small sample 
size

• Larger, prospective and controlled studies are needed for stronger evidence 
on whether whole plant cannabis extracts are more effective than CBD 
alone for treatment of  children with refractory epilepsy.

Sent for publication >



Other possible effects of cannabinoids

Frontiers in Integrative Neuroscience | www.frontiersin.org 1 October 2018 | Volume 12 | Article 51

THCA

THC

CBDA

CBD

beta-caryophyllene



CBDA – canabidiolic acid
• 5 children with severe epileptic encephalopathies –
All genetically proven:

• 2 syndrome Dravet
• 1 CDKL mutation
• 1 PDHC19 mutation
• 1 Lennox-Gastaut syndrome

• ALL 
• Add-on CBDA
• with  1 -2 AEDs + HH or CW

Nearly no seizures and better cognitive functions and behavior

World Pharma Journal, 2019
supplied by



Neurodevelopmental disorders and syndromes
CDKL5 deficiency (or atypical, early Rett syndrome) includes very 

resistant epileptic seizures, profound global developmental delay, gross 
hypotonia and profound impairment of  cognitive and gross motor 
functions – use of  full–spectrum cannabis extract showed significant 
improvement in all domains

• Results were promising as 570 patients (pediatric and adults) revealed 
efficacy of  cannabidiol over placebo for improvement of  seizure control 
as well as improvement of  behavioral problems

 Dale, T., Downs, J., Olson, H., Bergin, A.M., Smith, S., Leonard, H. 
Cannabis for refractory epilepsy in children: a review focusing on CDKL5 Deficiency Disorder, Epilepsy Research.2019, 151: 31-39.
• Lattanzi S, et al. Highly Purified Cannabidiol for Epilepsy Treatment: A Systematic Review of  Epileptic Conditions Beyond Dravet

Syndrome and Lennox–Gastaut Syndrome. CNS Drugs. 2021; 35:265–281



Neuroscience news, 
September 2019

… and studies going on for 
other neurodevelopmental 
disorders, such as Rett and 
Pitt-Hopkins, as well as 
schizophrenia

characterized by intellectual disability, lack of speech, brain rhythm dysfunction, and deleterious, often drug-resistant epilepsy

Mouse model of  Angelman syndrome



Our own experiences (not published)

• In clinical practice we have been using either purified cannabidol or full-
spectrum cannabis extract for children with syndromes:

• RettA, AngelmanA, Pitt-HopkinsA, PDCH19A, Prader-Will, Lamb-Shaffer,  
Mowat Wilson, Menkes, KleefstraA, Schwartz-Jampel, PhelanMc DermidA, 
Bainbridge RopersA, AicardiA, CostelloA and syndromes with clear genetic 
mutations such as DYRK1AA, WDR45A, KCNQ3A, SATB1A ,TUBA1A, 
EHMT1 and PNKD and found

Better seizure control, better appetite, better sleep and better control of  
behavioral problems and temper tantrums

A = also very much expressed autistic features



Autism and related behavioral problems
Israeli authors published in October 2019 short report on significant improvement 

of  behavior on 60 autistic children when treated with whole plant extracts that 
contain CBD and THC in a 20:1 ratio, dissolved in olive oil (starting CBD dose was 
1 mg/kg/day, maximal CBD dose was 10 mg/kg/day). Improvement or very much 
improvement was found in 61% of  autistic children with severe behavioral 
problems.

• Same authors later confirmed on a larger study (150 children) in 2021 again (whole-plant 
cannabis extract containing cannabidiol and Δ9-tetrahydrocannabinol at a 20:1 ratio vs. purified cannabidiol and Δ9-tetrahydrocannabinol at the same ratio)

… that a whole-plant extract which contains CBD and THC in a 20:1 ratio, improved 
disruptive behaviors on one of  two primary outcome measures with acceptable adverse 
events. These data suggest that cannabinoids should be further investigated in ASD.

 Aran A, Cassuto H, Lubotzky A, Wattad N, Hazan E. Brief  report: Canabidiol-rich cannabis in children with autism 
spectrum disorder and severe behavioral problems – A retrospective feasibility study. 

J Autism and Dev Dis. 2019;49: 1284-8.
• Aran A, Harel M, Cassuto H, Polyansky L, Schnapp A, Wattad N, Shmueli D, Golan D, Castellanos FX. 

Molecular Autism. 2021;12:6-13.



In all patients the frequency of epilepsy seizures decreased by 25–75%.

Four patients were seizure-free at the time of  the survey.

Parental opinion was that the improvement of epilepsy in children with ASD was very 
good.

Parental assessment of behavior, sleep and appetite according to the CGI-I scale 
showed little to no change.

Our small study with CBD did not confirm these results



Our ongoing study with medicinal cannabis 
(CBD:THC 10:1)
• 15 children with autism and severe behavioral problems
• Starting dose of  THC 0,01 mg/kg per day, gradually increasing up to  0,3 

mg/kg  per day
• Max. 1 mg/kg/day
• Before start: Global Clinicial Impression (GCI) – severity scale and 

CARS

• after: GCI – Improvement and PASS: Parental Satisfaction Survey 

• Study period: 6 – 8 weeks
Preliminary results are very promising



Cerebral palsy (CP) and spasticity
German study of  Dronabinol (synthetic THC) use in children with 

severe forms of  CP and other spasticity syndromes revealed significant 
improvement with the doses of  0,02 to 0,8 mg/kg/day (median: 
0,47mg/kg/day), and max. 1 mg/kg/day. Side effects rare: vomiting and 
restlessness.

• Israeli authors used natural cannabis extracts (CBD:THC 20:1 vs. 6:1) 
and found regardless of  the ratio:

improvement of  spasticity and dystonia,
better sleep,
less pain and
improvement of  quality of  life.

 Kuhlen M, Hoell JI, Gagnon G te al. Effective treatment of  spasticity using dronabinol in paediatric palliative care. Eur J Paediatr Neurol 2016;20: 898-903.
• Libzon S, Schleider LBL, Saban N, et al. Medical Cannabis for Pediatric Moderate to Severe Complex Motor Disorders. Journal of  Child Neurology. 2018;33(9):565-571. 



Our study (still ongoing)

• For research purposes, we used a magistral preparation of  full spectrum 
cannabis oil (FSCO), with a THC: CBD ratio of  1:10.

• The magistral preparation was prepared by the pharmacy of  the UMCL 
from raw materials produced by the company PharmaHemp.

• The raw materials are checked at the UMCL pharmacy for content and 
traceability. The UMCL pharmacy agrees to the use of  the magistral 
preparation in a clinical trial that will take place in the same institution, 
accordingly with regulations of  clinical trials in the European Union. 

• For placebo, we used MCT oil of  similar color, smell and taste as a 
preparation of  cannabinoids of  plant origin.



Doses

• Starting dose of  THC 0,08 mg/kg x 2
• targeted dose of  THC 0,33 mg/kg x 2
• Max. dose of  THC 1 mg/kg/day
• 6 - weeks

• Physiotherapist assessed Modified Ashworth scale and GMFM before 
and after

Preparation supplied by



Study characteristics
Characteristics FSCO (n=25) Placebo (n=15 )

Sex, n (%)

Male 16 (64%) 9 (60%)

Female 9 (36%) 6 (40%)

Age (year) - range ,
mean (median)

5 - 25
15,6 (14,5)

?

BMFCS level, n (%)

IV 13 (52%) 4 (26%)

V 12 (48%) 11 (74%)

Concomitant antiseizure drugs, n (%) 19 (76%) 10 (66%)

Concomitant antispastic drugs, n (%) 16 (64%) 5 (33%)

CBD before trial start 9 (36%) 4 (26%)

GMFCS level IV and V

Results are promising



Conclusions and further perspectives
• Public is very much interested in therapeutic use of  cannabis
• For the scope of  Paediatrics in it is especially true for this field where 

conventional/classical treatment does not exist at all or is very ineffective and 
these are the main reasons why parents seek other therapeutic approaches or at 
least means for improvement of  the quality of  life for their children.

• Most research (evidence – based) has been done on resistant childhood 
epilepsies and today we have firm proof  of  effectiveness of  cannabidiol alone 
(as well as of  natural medicinal cannabis products) and its long-standing effect.

• Side effects are rare - like drowsiness and lack of  appetite and decrease after 
adjusting the dose.

• Less evidence exist for the fields of  autism and related disorders and spasticity 
(cerebral palsy) but such studies are ongoing.

Russo EB. Cannabis therapeutics and the future of  neurology. Front Integr Neurosci. 2018;12:51, 1-11.
Aran A, Cayam-Rand D. Medical cannabis in children. Rambam Maimonides Medical Journal. 2020;11(1):1-10.
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