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Abstract

rate for patients who received the intervention.

sis may be employed.

Background Epilepsy is a neurological syndrome caused by excessive neuronal discharges, with a part
of the patients being pharmacoresistant to the traditional treatment. Cannabidiol, a non-psychoactive component
of Cannabis Sativa, shows promise as an alternative, but further research is needed to quantify its efficacy.

Methods This literature systematic review was made following the PRISMA protocol guidelines. The Google Scholar,
Scielo, and PubMed/MEDLINE databases were included using the descriptors “Cannabidiol’, “Epilepsy”, and “Drug
Resistant Epilepsy”. This research was registered in the Prospero platform with the identification (CRD42024479643).

Results A total of 1448 results were identified from the PubMed, Virtual Health Library, and Google Scholar data-
bases. After applying exclusion criteria, six studies met the criteria for full-text evaluation and eligibility. The compiled
analysis showed that the patients who received cannabidiol experienced a 41.0875% reduction in the total number
of seizures, compared to an average reduction of 18.1% in placebo groups. This represents a 127% higher response

Conclusions Given these results, it is possible to conclude that the therapeutic response of cannabidiol is worthy
of consideration in new protocols and of being added to public healthcare systems for its antiepileptic potential.
However, the high efficacy rate observed in the placebo group suggests that other methods of data collection analy-
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Background
Epilepsy is a chronic neurological syndrome character-
ized by at least two spontaneous epileptic seizures, which
can be classified as focal or generalized depending on the
affected brain regions. According to the World Health
Organization (WHO), epilepsy affects an estimated
50 million people globally. Its various manifestations
often cause several impairments in functional and pro-
ductive capacity for individuals with the syndrome [1].
Approximately 80% of epilepsy cases are adequately
treated with monotherapy [2]. However, the remaining
20% include patients classified as pharmacoresistant,
who continue to experience at least one breakthrough
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seizure per month despite optimized treatment with
two anti-seizure medications, with some cases involv-
ing thousands of seizures monthly [3]. Given the pro-
found impact on patients’ functional quality of life and
caregiver burden, multiple therapeutic options are
under investigated. Among these, cannabidiol (CBD), a
phytocannabinoid component of the Cannabis Sativa
plant, has emerged as a promising candidate [4].

CBD is particularly relevant for epilepsy due to its
anticonvulsant, antidepressant, antipsychotic, and neu-
roprotective effects, without the psychoactive effects
associated with other cannabinoids [5]. Its antiepileptic
potential has been studies since the 1970s [6]. In light
of a significant number of well-conducted multicenter
randomized studies, it becomes pertinent to collect and
compile these findings to guide the evidence for CBD’s
efficacy in patients with pharmacoresistant epilepsy.

Methods

Materials and methods

This systematic review and meta-analysis were initiated
to address the question: “How effective is CBD in reduc-
ing seizure frequency in patients with pharmacoresistant
epilepsy?” We adopted the PICO (Patient, Intervention,
Comparison, Outcome) framework to structure our
inquiry. Specifically, we focused on: P: Patients diagnosed
with pharmacoresistant epilepsy; I: Treatment regimens
including cannabidiol; C: Pharmacoresistant patients
administered a placebo as a comparison group; O: The
primary outcome measured was the reduction in seizure
frequency.

Search strategy
We conducted a comprehensive search for randomized
clinical trial papers published in English and Portuguese
between March 2014 to January 2024 in the databases
PubMed/Medline, Google Scholar, Cochrane and Scielo.
The inclusion criteria were as follows: 1) use of canna-
bidiol as a new intervention; 2) patients diagnosed with
pharmacoresistant epilepsy; 3) double-blind randomized
clinical trials; and 4) availability of quantitative data to
calculate changes in seizure frequency. The exclusion cri-
teria included studies that did not meet the above catego-
ries or those for which it was not possible to obtain data
on the number of convulsive seizures. The search utilized
the following health descriptors: “Cannabidiol,” “Pharma-
coresistant Epilepsy,” and “Epilepsy”

We used the Mendeley Reference Manager® platform
for organization and removal of duplicates.

Study selection
Two reviewers, Vinicius Gabino de Oliveira and Natalia
Brito de Almeida, conducted the study selection
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independently. Any discrepancies between their find-
ings were resolved through consensus. Guilherme Cor-
réa Radmann worked as a third observer to convey their
findings. The selected articles were followed the above
inclusion criteria. Other works did not meet these crite-
ria or for which it was not possible to obtain the quantity
of convulsive seizures were excluded.

Data extraction and measuring of bias risk

Using a standardized form, the two reviewers extracted
the following data: study name and year, number of par-
ticipants and their subgroups, study intervention strategy
and results. The results consisted of the difference in the
number of seizures before and after the introduction of
cannabidiol or placebo interventions. Subsequently, the
third observer compared the extracted results to identify
and evaluate discrepancies.

Statistical analysis

The data was compiled and tabulated in spreadsheets
using Microsoft Excel on the Windows® platform. The
primary outcome extracted from the studies was the
total number of seizures before and after the interven-
tion. A random-effects model was used to evaluate the
change in seizure frequency following the intervention.
Subsequently, the meta-analysis was conducted using the
RevMan® 5.4 platform, generating forest plot models and
calculating the P-value.

Level of evidence and risk of bias

The quality of the studies was analyzed using the
RevMan® 5.4 criteria for assessing risk of bias, which
include the following domains: Selection, Performance,
Detection, Attrition, and Reporting. All selected stud-
ies were classified as having a low risk of bias due to the
comprehensive description of methodologies among all
of them. These data are reported in the meta-analysis
graphs.

Results

The search yielded 1448 records. After filtering based on
a 10-year publication period, inclusion and exclusion cri-
teria, and removal of duplicates, 35 articles remained for
full-text analysis. A total of 6 studies were selected for
analysis and comparison (Table 1). Among these, 3
focused on patients diagnosed with Dravet syndrome,
while the other 3 included patients diagnosed with Len-
nox-Gastaut syndrome. Four of the 6 studies included
subgroups for different dosages of CBD, with 3 stud-
ies comparing doses of CBD10 and CBD 20. The excep-
tion was one study that compared CBD 25 and CBD 50
for the patients diagnosed with tuberous sclerosis com-
plex. All studies followed a similar procedure, including



Page 3 of 8

(2025) 7:20

de Oliveira et al. Acta Epileptologica

"UONDNP3I 9% 07 B paielis
-uowsap dnoib ogade|d ay1 pue ‘uondNPal
%€’/ © PAMOYS 0zdgD Y 3[IYM ‘UOIIUSA

-191Ul 9Y3 BULINP $3INZI9Ss [e303 3Y3 Ul UON
-DNP3l %1795 e papioda1 dnolb 01agD YL
'sdnolb ogade|d ay3 JO WNS ay3 1oy

%C'9¢ PUB ' 07A9D 10} %E 61 '01A9D

10} 956 € SBM S2INZIDS Ul UOIIONPAI %05
1569 1B PaA3Iyoe oym spuaned Jo uoiiod
-01d 2Y3 ‘210uIaY1INS %/ Sf O} pasedwlod
uonoNpa1 9/'8y & YIM 0cagd oyl ueyy

SAI1D9YJD 210U 94959 Sem dnoib 01 ggD YL

‘KoAlDadsal

'9%S/ PUB 905 ‘%S¢ 03 dn JO SUOIIdNPaI 10}
EV'E PUB'9/C 96’1 JO SaN[eA Yiim |0IpIq
-BUURD 10} 9ARISOd SeM SINZISS JO 4aC
-wnu ay3 BupNpai 10} Of1el SPPO Ay |

%2’/ | 40 uonoNpaJ e mes dnoib

0gade|d ay3 ‘2I0WIRYUNS % /€ JO UOH
-dnpal e papiodal dnolb g1agd Y 9jiym
'S2INZI3S P10} U] 96 | JO UONINPaI e
papiodal 0zagD paniedal eyl dnoib ay |

‘%€ €| JO uononpai e pey dnoib 0ged

-e|d 3y ‘3|IyMuUB N %6'8€E AQ padNpal Sem
UOIIUSAIRIUI PAAIDDRI OYm siuasiied buowe
$2INZISS JO JIaqUInU Ajyauoul abesane ay|

"Aousnbaly a1nzias ul uonoNpal 906 e
1569 1e paAalyoe dnolb 0zagd ayi Jo

%t Ly pue ‘dnoib 01dgD 943 JO %T e
‘dnoib ogade|d ay3 JO %E 1| ‘SAep 87 4O
pUS 3U3 1y "UONDNP3I 9/ | © PIMOYS
dnoib ogade|d ay1 pue ‘uoRdINPaI %E /{ ©
pamoys dnoib 0zagD 2y 3|iym ‘saunz
-13S JO JagqUINU [P0} 3Y3 Ul UOIONPaI
%196 e pamoys dnolb 01agd YL

'sdnoJb OMm] 9y UDaMISQ 9%/ 57 PuUe
%8'6¢ JO uonoNpal e pamoys sdnolb 0ged
-e|d 9Y1 puUB UOIDNP3I 9%/ i B PIMOYS
dnolb 0zagd 2y ‘s2inziss [e10} Ul uoi
-dNpal 9%/ '8 e pamoys dnoib 01ggd ayL

"9seyd adueu

-91Ulew 3y} BULIND 991J-24NZI3S PauleuaJ
dnoub |oipigeuued ayy Ul syusined aaiy |
‘dnoib ogase|d ay3 Ul 9tz 01 paledwod
's2INZI9s Ul uonoNpai e paniodas dnoib
UOIIUaAIIUI BY3 Ul Siuedidied Jo

%P :9suodsal Juedaidsip e os|e sem
QI3 "UOIIDNP3I 94/ °€ | B PIMOYS

dnoib ogade|d aya 9|Iym ‘sInziss Jo
Jagwinu abeJaAe [B101 AU Ul UONONP3I
%¢ L7 © pamoys dnoib uonuaAIaul 9y

‘AleAndadsal ‘sdnoib g1ago pue

02agD 3y 10} /7°€ pue 8¢ yum ‘dnoib
1USWIIE3I1 31 IO 9AISOd sem olel
SPPO 3y ‘% /| JO uonoNpal e pey
dnoub ogade|d ay1 pue ‘oz /€ JO uon
-dnpai e pamoys dnoib 01ggd sy1
‘S2INz1as JO Jaquinu [P10) 9yl Ul %6' L1 JO
uononpai e pamoys dnoib ozagd syl

‘dnoib ogade|d ay3 paIoAe) YDIYym ‘sainz
-195 92U JO J9GUINU Y1 J0) 1dadX3
‘JUSU1eal} 9Y) P2IOAR) Ol1R) SPPO 33
‘sodA1gns 2inz19s JO UOILIYISSe|D a1

U] € € | 4O UondNPal e pamoys dnoib
0gae|d 9y "%6'8€ AQ PaINPal SeM UON
-UDAJIDIUI JUSMISPUN OYM Spudited Buowe
$INZISS JO JaquInU A|Lpuow sbessAe ay |

‘dN-MOJ|0J JO SHIIM § PUB ‘019Z 3SOP O}
UOIEIIL JO SABP (] '9DUBUDIUIRL JO SHIIM
1 Aq pamoyjoy ‘Aep Y1 | 10 yiZ ay1 uo
02ag> 40 01agD 40 dsop 19b.e1 ay1 bul
-yoeal jnun Aep/Bx/6w Gz yum bupels
‘K|IBP 921M) P3IISIUILIPE SBM 9SO Y |

"dn-MOJ|04 JO $HOIM {, PUR ‘0I9Z SSOP 01
UOI1RI} JO SABp ()| ‘9DURUSIUIRW JO SHIIM
1 A pamoyjoy ‘Aep Y11 | 10 yiz ay1 uo
02agD 40 01agD 40 dsop 1obiey ay1 bul
-yoeai nun Aep/Ox/bw Gz 1e buniels
‘A|lep 921M] PaISISIUILIPE SeM 9SOP 9y |

‘polad dn-moj|o} 3am-f e pue

Kep Jad 950p Ul UOIINP3I 90| € UM
aseyd uoney Aep-Q | e ‘sasop Ajlep omi Ul
Aep/Bx/6w 0Z Jo s49am ¢ 1 Ag pamoy|oy
‘By/BW G 01 UOIIB[PISS SSOP JO SHIIM

7 YUM 'SY99M 17| 1O} pa1eal) 919M SUlled

-9s0p 1264e) 9Y3 Buryoeal [aun

dnoub paubisse ay1 uo buipuadap Aep
/B3/BW G 10 7 AQ pasealou) pue Aep
/B3/6bw 67 18 buiiels 'sasop Ajiep

OM] U PRI1SIUILIPE SeM JUSW1ea1] 3y |

‘pUS 2yl 1e sAep (| 10j Aep 1ad 901 Aq
padnpal sasop pey sdnoib ogede|d pue
1USW1EAI) Y10 "SH29M 17| 1O} S3SOP
Ajlep OM1 Ul 07dgD JUsMIspun sjusied

(0gade|d 191
pue 0zagd 791'01dgD /) dWOoIpUAs 1ney
-SeD-XOUUIT Yum pasoubelp siusized 96¢

(0ga2e(d §9'02A8D /9 '01A4D 99) wolp
-UAS 19ABIJ Yyum pasoubelp syuaiied g6 |

(ogaoe|d
G8'UOIIUSAIDIUI 98) SUIOIPUAS INeISED)
-XOUU37 Yyim pasoubelp syuaned | /|

(0gaoeid 9/ pue
‘019D €/ '02d8D 9/) SWOIPUAS InelseD
-XOuUa7 Yyim pasoubelp syuaned sz

(0g22e|d 65 '0CAFD PAAISIDI |9) SWOIP
-UAS 19ABIJ Yim pasoubelp syualied 0z |

Lcoc

0coc

81L0¢

810¢

£10C

[11] es211A1d

(JAREIA

le] aByL

(8] Msuineq

[£] Atsuineq

(Z 1amaina1) synsay

(1 J9M3IA3J) s} Nsay

PoYyiaw uoijusAialu|

fnuenb syuaned

Jeap

Joyane urepy

$310U SIOMBIAI PUB S3IPN1S PIPN|DUL JO AlewWng | djqeL



Page 4 of 8

(2025) 7:20

de Oliveira et al. Acta Epileptologica

Kep/B31/6w 05 40 ds0Q 05@4D ‘Aep/b3i/Bw Sz 4o 3s0q szagd ‘Aep/Bx/Bw 0z J0 s0Q 0zagD ‘Aep/Bxi/Bwi 01 4o 3s0Q 01GgD ‘Aep/Bx/Buw § Jo 3s0a sagD

‘AjoAidadsal

9687 PUB 94 |'0€ JO 9583103p B paduaadxa
05d9D puUe Szagd yum paledosse sdnoib
0Qa2e|d 3y "UOIINP3AI %G9z e mes dnoib
05agD Y1 3|lym ‘saunzias [e10} ul doip

%S /7 B MeS GzagD buiaiedal dnoib ay |

‘987 PUB 94 |'0€ JO SUO[IdNP3I PIMOYS

058D pue 5zagD Jo sdnoib ogadeld
3 'UoidNPal %597 e pamoys dnoib
05agD Y3 ‘saINZIas [eI0} Ul UOIONPaI

%S '/t & pamoys dnoib Gzagd syl

“dn-MO||0J JO SHD3M f puUB UOIIRIN] JO
sKep 0| ‘@dueuUaiUIRW JO SY99M 7| AQ
pamoio} ‘Aep Yiez sy uo 05agd pue
Aep 416 ay1 uo GzagD Jo asop e bul
-yoeal [nun Aep/by/Bbw G AQ Buisealoul
‘59D JO 9S0P B YIM Paliess sjudlied

(ogooeid 9/
‘059D €£'52A9D S2) X3|dwod SIs0I19Ps
SnoJagni yum pasoubelp syusned 7z 120 [AEETN

(Z 1amai1na1) synsay

(1 J9m3IAaJ) s} nsay

PoYyiaw uoljusAIalu|

fnuenb syusneq Jeap Joyine urepy

(panunuOd) | 3jqey



de Oliveira et al. Acta Epileptologica (2025) 7:20

seizure quantity measurement, blinding process, inter-
vention methods and periods with follow-up periods
after the intervention. Some studies included branching
placebo groups, while others did not. For the comparison
process, placebo groups were equally divided, and their
results were adjusted accordingly. Among the 6 analyzed
studies, 5 reported side effects related to the CBD inter-
vention. The most frequently reported adverse events,
compared to placebo were: increased aminotrans-
ferases (risk ratio, [RR] = 11.88); sedation (RR = 4.88),
and decreased appetite (RR = 3.69).

Patients recorded their seizure frequency for one
month under their existing treatment plan prior to
the intervention. The intervention initiated with a daily
dose escalation of 2.5mg to 5mg until the assigned dos-
age was reached, while patients continued their previous
treatment plan. They then spent 12—14 weeks in the their
designated branch of study, maintaining regular con-
tact with researchers to report seizure type, frequency,
adverse effects, and laboratory parameters. At the end of
the intervention, the dosage was tapered by 10% per day
until the intervention was completely discontinued.

The main finding from the analyzed results is the effi-
cacy of CBD in reducing the mean seizure frequency dur-
ing the treatment period. Higher dose of 20 mg/kg/day
showed a 12% greater improvement compared to 10 mg/
kg/day across all the analyzed studies. However, 5 out of
6 studies reported that adverse effects were more preva-
lent at higher doses, with some participants finding the
higher doses intolerable. Statistically the results were
consistent across different studies, dosages and diagnosis,
suggesting the efficacy of CBD in reducing seizure fre-
quency. The higher P-value were observed in Figs. 1, 2,
3, 4 and 5 of the meta-analysis, which included a smaller
number of studies but still demonstrated sufficiently
homogenous results to be considered reliable.

Discussion

This systematic review initially did not account for
adverse effects, nor were they part of selection crite-
ria. However, by comparing findings with other meta-
analyses and data provided on the selected articles,
the three main adverse effects related to CBD treat-
ment, expressed as percentages, were: somnolence:
24.5-28.2% (compared to 8.4—9.8% in placebo groups);
decreased appetite: 20.1—-25.7% (compared to 4.8-6.1%
in placebo groups); diarrhea: 18.2—21.9% (compared to
8.6-9.9% in placebo groups). The safety of CBD usage
primarily depends on the liver metabolizing CBD in its
oil vehicle. Most analyses reported that a 3-fold increase
in serum transaminases levels can be expected, and regu-
lar monitoring is recommended during CBD treatment.
The suggested timeframe for monitoring liver enzymes
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in the analyzed studies was 3 to 6 months. Five out of the
six studies reported at least one case where the interven-
tion was suspended due to transaminase levels exceed-
ing three times the baseline threshold. This suggests that
patients with pre-existing liver injury may not be suitable
candidates for CBD treatment. However, further research
is needed to establish specific criteria for liver-related
contraindications.

The only diagnoses repeated across different studies
for comparisons were Lennox-Gastaut and Dravet syn-
dromes, in which doses of 10 and 20/mg/kg/day were
compared. For Lennox-Gastaut syndrome, the study by
Devinsky et al. [8] showed better seizure control with the
higher dose, while Privitera et al. [11] reported the oppo-
site. In Dravet syndrome, only one study compared dif-
ferent doses, and it favored the lower dose.

Another point addressed in several studies is the varia-
bility in patient response to treatment, even among those
with the same diagnosis. In Devinsky et al. [7], it was
reported that some patients in the intervention group
had a reduction of more than 75% in seizure frequency,
and with 10 patients becoming completely seizure-free
during the study period. However, 8 patients showed no
improvement, and 1 patient even had an increase in the
total number of seizures. The terms "Good Respond-
ers" and "Bad Responders" were introduced in this study
to classify patients based on their response to treat-
ment. "Good Responders” were defined as those with a
reduction of more than 50% in the total number of sei-
zures, while "Bad Responders" were those with a reduc-
tion of less than 50%. The terms were subsequently
adopted in later studies. Although the reasons for differ-
ential patient response remain unclear, it is possible that
the majority of patients qualify as "Good Responders".

Among the cases analyzed, more studies are needed to
evaluate the disparity in treatment effectiveness among
patients with the same diagnosis. Additionally, research
should focus on identifying predictive factors to deter-
mine which patients are likely to be “Good Responders’,
in order to introduce the most appropriate medication
optimizing treatment outcomes.

Regarding potential biases, it is necessary to address the
following topics: methodology, authorship, and response
levels. 1) Methodology: the methodologies of all selected
studies were highly similar. All the studies carried out a
period of 28- to 30-day baseline metrics of the total num-
ber of seizures, as reported by the patients themselves
or their guardians. This raises the first point of discus-
sion: the observed reduction in seizure frequency in pla-
cebo groups, which averaged 18.1%, may be influenced
by the method of seizures measurement. Because these
were double-blind studies and epilepsy is a debilitating
condition that causes great distress to the patient and
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Experimental Control Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Devinsky etAl. 2017 CBD 20 360 756 832 879 88% 0,50 [0,47,0,54] =
Devinsky et Al. 2018 CBD 10 7661 12045 5594 6863 10,4% 0,78(0,77,0,79] !
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Miller et Al. 2020 CBD 20 946 2940 1109 1493 93% 0,43 (0,41, 0,46] "
Privitera et Al. 2021 CBD 10 7763 12206 11873 14305 10,4% 0,77[0,75,0,78] .
Privitera et Al. 2021 CBD 20 16604 27086 11872 14304 10,5% 0,74[0,73,0,75] .
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Test for overall effect: Z= 13,90 (P < 0.00001)

Fig. 1 Effect of cannabidiol in all the selected studies

Favours [experimental] Favours [control]

Experimental Control Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI| M-H, Random, 95% CI
Devinsky et Al. 2018 CBD 20 8160 13247 5593 6862 19,8% 0,76 [0,74,0,77) .
Devinsky etAl. 2018 CBD 10 7761 12405 5594 6683 19,9% 0,75(0,73,0,76) Ll
Thiele etAl. 2018 CBD 20 7312 12436 12961 15019 20,0% 0,68 [0,67, 0,69 -
Privitera et Al. 2021 CBD 10 7763 12206 11873 14305 20,0% 0,77 [0,75,0,78) .
Privitera et Al. 2021 CBD 20 16604 27086 11872 14304 20,3% 0,74 [0,73,0,75) .
Total (95% CI) 77380 57173 100,0% 0,74 [0,71,0,77] |
Total events 47600 47893
Heterogeneity: Tau®= 0,00; Chi*= 128,08, df= 4 (P < 0.00001);, F=97% =0AD1 0?1 130 100’

Test for overall effect: Z= 15,35 (P < 0.00001)

Favours [experimental] Favours [control]

Fig. 2 Effect of cannabidiol on the seizure frequency in Lennox-Gastaut syndrome

Experimental Control Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI| M-H, Random, 95% CI ABCDETFG
Devinsky et Al. 2017 CBD 20 360 756 832 879 332% 050[0,47,0,54] u
Miller et Al. 2020 CBD 20 946 2940 1109 1447 334% 0,42 (0,40, 0,45] L
Miller et Al. 2020 CBD 10 1185 2310 1015 1447 334% 0,73(0,69,077] L
Total (95% CI) 6006 3773 100,0% 0,54 [0,38,0,77] @
Total events 2491 2956

. 2_ - Chiz= = R= ; + + |
Heterogeneity: Tau*=0,10; Chi*=199,19, df= 2 (P < 0.00001); F= 99% 0.01 01 10 100

Test for overall effect: Z= 3,42 (P = 0,0006)

Favours [experimental] Favours [control]

Fig. 3 Effect of cannabidiol on the seizure frequency in Dravet syndrome

Experimental Control Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEES
Miller et Al. 2020 CBD 10 1185 2310 1015 1447 20,9% 0,73[0,69,0,77) .
Devinsky et Al. 2018 CBD 10 7661 12045 5594 6863 39,0% 0,78[0,77,0,79) u
Privitera etAl. 2021 CBD 10 7763 12206 11873 14035 40,1% 0,75[0,74,0,76) B
Total (95% ClI) 26561 22345 100,0% 0,76 [0,73,0,78] |
Total events 16609 18482

Heterogeneity: Tau®= 0,00, Chi*= 12,51, df= 2 (P=0,002); F= 84%
Test for overall effect: Z= 16,44 (P < 0.00001)

001 01 1

Favours [experimental] Favours [control]

Fig. 4 Effect of cannabidiol on the seizure frequency at a dose of 10 mg/kg/day

their families, everyone has a strong desire for improve-
ment [9]. It is even noted that many patients relocated to
Ohio, USA, to participate in the study. This level of effort
reflects the families’ desire for a better quality of life and

may partially explain the notable efficacy observed in the
placebo groups. 2) Authorship: although the studies were
conducted by different authors, many co-authors par-
ticipated in multiple publications due to the multicenter
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Experimental Control Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI ABCDETFG
Devinsky et Al. 2017 CBD 20 360 756 832 879 185% 0,50 [0,47, 0,54] . FrPPPe@
Miller et Al 2020 CBD 20 946 2940 1109 14893 18,3% 0,43 [0,41, 0,46) = Prrrr+@
Devinsky etAl. 2018 CBD 20 8160 13247 5593 6862 20,7% 0,76 [0,74, 0,77) . * e
Thiele etAl. 2018 CED 20 7312 12436 12961 15019 20,7% 0,68 [0,67, 0,69) . * ®
Privitera et AL 2021 CBD 20 16604 27086 11872 14304 20,7% 0,74 (0,73, 0,75) " + o
Total (95% Cl) 56465 38557 100,0% 0,61 [0,55, 0,68] ]
Total events 33382 32367
Heterogeneity: Tau®= 0,01; Chi*= 456,41, df = 4 (P < 0.00001); "= 99% T T

Test for overall effect: Z= 9,60 (P < 0.00001)

Favours [experimental] Favours [control]

Fig.5 Effect of cannabidiol on the seizure frequency at a dose of 20 mg/kg/day

nature of the research. For example, Elizabeth Thiele is
the main author of 2 out of the 6 selected works and a
co-author of 2 others. This overlap is understandable
given the limited number of centers with the infrastruc-
ture and patient population necessary to conduct high-
impact studies. It is important to note that there are no
concerns regarding the reported methodologies, qual-
ity of the studies, or data integrity for any of the authors
involved. These points are simply worth mentioning for
transparency.

In Brazil, the use of CBD remains highly individual-
ized and is not yet part of official treatment algorithms.
Assessed to CBD is limited and assessed on a case-by-
case basis. The factors mentioned above make it chal-
lenging to integrate CBD into standardized treatment
protocols. Therapeutic testing is widely used to assess
patient response and continuity of treatment, particu-
larly due to the high cost of continuous use and limited
availability within the Sistema Unico de Satde (SUS).
As of 2024, CBD is not listed in the RENAME (National
List of Essential Medicines), and access through SUS is
only possible via court decisions or participating in spe-
cial medication access programs. Furthermore, at the
time of publication of this study, all the CBD used in the
selected studies and those available in Brazil need to be
imported, which further complicates widespread adop-
tion due to cost and availability issues. These barriers
highlight the need for discussions on improving accessi-
bility and conducting local studies to adapt CBD use to
the Brazilian context. The strengths of this study lies in
its focus on an objective outcome—the reduction in sei-
zure frequency—which allows for the compilation of data
from studies of different CBD dosages. This approach
supports the potential inclusion of CBD in treatment
algorithm and protocols. However, the main limitation of
this study is the relatively small number of studies ana-
lyzed, which, while reasonable, underscores the need for
more extensive data. Additionally, all the analyzed studies
were conducted over a 12-week period, leaving a gap in

understanding the long-term safety and efficacy of CBD
treatment.

Conclusions

Based on the results from the analyzed studies, it can
be concluded that the addition of CBD to the treatment
regimen for patients with pharmacoresistant epilepsy is
beneficial in most cases. The doses of 10 mg/kg/day and
20 mg/kg/day were compared in 5 out of 6 studies,
with a higher dose demonstrating superior seizure con-
trol. However, the lower dose also showed significant effi-
cacy, making it a viable option for inclusion in treatment
and guidelines as well.

Abbreviations
CBD Cannabidiol

WHO World Health Organization

CBD5 Dose of 5mg/kg/day of Cannabidiol

CBD 10 Dose of 10mg/kg/day of Cannabidiol

CBD 20 Dose of 20mg/kg/day of Cannabidiol

CBD25 Dose of 25mg/kg/day of Cannabidiol

CBD 50 Dose of 50mg/kg/day of Cannabidiol

RENAME  Relagdo Nacional de Medicamentos Essénciais (National List of

Essential Medicines)

Acknowledgements
Not applicable.

Authors’ contributions

VGO was the main writer drafting the manuscript and the reviewer 1 in

Table 1; NBA, reviewer 2 in Table 1, participated in reviewing the manuscript.
GCR synthesized reviewers'feed back and made the tables. BFOS provided
methodology guidance for systematic review and meta analisys, and critically
revised the manuscript.

Funding
There was no funding for this review.

Data availability

All data used in this manuscript is available in on the analyzed and already
published studies.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.



de Oliveira et al. Acta Epileptologica (2025) 7:20

Competing interests
The authors declare that they have no competing interests.

Received: 3 May 2024 Accepted: 3 November 2024
Published online: 17 March 2025

References

1.

World Health Organization. Epilepsy: a public health imperative. Geneva:
World Health Organization; 2019.

Da Silva CRA, Sheila I, Obregon Cardoso Z, Machado N. Consider-

acoes sobre epilepsia Considerations for epilepsy. Bol Cient Pediatr.
2013;02(3):71-6. (in Portuguese).

da Conceicao HC, Salino AV, Queiroz AK, de Ribeiro S, de OA E, Soares
KS. Prestes GB De R. Sindrome De Lennox-Gastaut: relato de caso.

Arch Health Invest. 2017.https://doi.org/10.21270/archi.v6i2.1805. (in
Portuguese).

Maged R, Sinha M, Koneru HM, Sarwar H, Bandi VV, Tarar P, et al. Efficacy of
Sodium-Glucose 2 Transporter Inhibitors in Heart Failure With Preserved
Ejection Fraction: A Narrative Review. Cureus. 2024;16(9):e69623.

Meyer E, Bonato JM, Mori MA, Mattos BA, Guimaraes FS, Milani H, et al.
Cannabidiol confers neuroprotection in rats in a model of transient
global cerebral ischemia: impact of hippocampal synaptic neuroplasti-
city. Mol Neurobiol. 2021;58(10):5338-55.

O'Connell BK, Gloss D, Devinsky O. Cannabinoids in treatment-resistant
epilepsy: a review. Epilepsy Behav. 2017;70(Pt B):341-8.

Devinsky O, Cross JH, Laux L, Marsh E, Miller I, Nabbout R, et al. Trial of
Cannabidiol for drug-resistant seizures in the Dravet Syndrome. N Engl J
Med. 2017;376(21):2011-20.

Devinsky O, Patel AD, Thiele EA, Wong MH, Appleton R, Harden CL, et al.
Randomized, dose-ranging safety trial of cannabidiol in Dravet syndrome.
Neurology. 2018,90(14):1204-11.

Thiele EA, Marsh ED, French JA, Mazurkiewicz-Beldzinska M, Benbadis
SR, Joshi C, et al. Cannabidiol in patients with seizures associated with
Lennox-Gastaut syndrome (GWPCARE4): a randomised, double-blind,
placebo-controlled phase 3 trial. Lancet. 2018;391(10125):1085-96.
Miller I, Scheffer IE, Gunning B, Sanchez-Carpintero R, Gil-Nagel A, Perry
MS, et al. Dose-ranging effect of adjunctive oral cannabidiol vs placebo
on convulsive seizure frequency in Dravet syndrome. JAMA Neurol.
2020;77(5):613-21.

. Privitera M, Bhathal H, Wong M, Cross JH, Wirrell E, Marsh ED, et al. Time

to onset of cannabidiol (CBD) treatment effect in Lennox-Gastaut
syndrome: analysis from two randomized controlled trials. Epilepsia.
2021,62(5):1130-40.

Thiele EA, Bebin EM, Bhathal H, Jansen FE, Kotulska K, Lawson JA, et al.
Add-on Cannabidiol Treatment for drug-resistant seizures in Tuberous
Sclerosis Complex. JAMA Neurol. 2021;78(3):285.

Page 8 of 8


https://doi.org/10.21270/archi.v6i2.1805

	The efficacy of cannabidiol for seizures reduction in pharmacoresistant epilepsy: a systematic review and meta-analysis
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Materials and methods
	Search strategy
	Study selection
	Data extraction and measuring of bias risk
	Statistical analysis
	Level of evidence and risk of bias

	Results
	Discussion
	Conclusions
	Acknowledgements
	References


