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RESUMO | INTRODUGAO: N3o ha medicamentos
aprovados para tratamento do uso nocivo da co-
caina, relevante e complexo problema de saude
publica, o que gera demanda por formas efetivas
de tratamento biolégico. O uso terapéutico da es-
timulacdo magnética transcraniana de repeticdo
(EMTr) para reduzir o consumo de substancias
psicoativas vem sendo explorado desde 200322,

Em revisdo integrativa publicada em 2019, cons-
tatou-se a existéncia de sete estudos experimen-
tais que indicavam, no conjunto, efeitos benéfi-
cos do uso da técnica nos usuarios*. Desde entdo,
novos estudos tanto experimentais quanto ob-
servacionais tém sido publicados sobre o tema.
Neles, novos desfechos foram examinados, como
melhoria do sono, em estudo observacional, e da
desregulacao hedonica, em estudo experimental.
Nota-se, a partir desses trabalhos, um horizonte
mais palpavel de aplicacdo clinica da EMTr no tra-
tamento da adicdo a cocaina na saude publica.
OBJETIVO: Apresentar os resultados de estudos
que avaliaram a eficacia da EMTr na reducdo do
consumo de cocaina desde a revisdao de 20194
METODO: O estudo de Protasio e colaborado-
res* relata revisao integrativa de sete ensaios
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realizados de 2007 a 2016, que investigam 0 uso
de EMTr em individuos que abusam da cocaina.
A fim de atualizar achados de pesquisa sobre o
tema, foi realizada, de forma independente pelos
autores, busca de publica¢8es referentes a estu-
dos epidemiolégicos de 2017 até o momento que
avaliaram a utilizagdo de EMTr para o tratamen-
to de individuos que abusavam do uso da cocai-
na. A busca foi realizada nos sistemas de busca
PubMed/Medline e Google Académico, tendo
sido utilizados os termos: Transcranial Magnetic
Stimulation AND Cocaine use disorder. A busca no
Google Académico foi considerada até a 4°. pa-
gina por irrelevancia ao tema nas duas paginas
que se seguiram. (Figura. 1) RESULTADOS: Foram
encontrados sete estudos, quatro experimentais
e trés observacionais. Em dois estudos, a irra-
diacao foi profunda, e, nos outros, superficial. A
estimulacdo Theta Burst foi usada em dois estu-
dos. O coértex pré-frontal dorso-lateral esquerdo
(CPFDLE) foi o alvo de escolha em cinco estudos.
Em um estudo, foram aplicados 2000 pulsos e
em trés, 2400 pulsos por sessdo; em um, 1200
e em outros dois, 600 pulsos ou menos. Em seis
estudos, foi observada reducdo do consumo de
cocaina (Quadro 1).
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Figura 1. Fluxograma mostrando o resultado da selecdo da pesquisa
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Quadro 1. Ensaios experimentais de dados usando rTMS em dependentes de cocaina>*

- A Efeitos
Estudos Desenhos N Sessoes Parametros Controles (C) Resultados
Adversos
« 1200 pls 10Hz ou 900pls
b 18 ermipres 1Hz 40 trains EMTr, Redugdo da escolha por cocaina no grupo EMTr
£ ® . [Estudo piloto grupos P . Desconforto a 120%LM, ¢ P . grup
oL 13 10H/90-110% LM, 3 Bobina placebo o alta freq.* (ses.2 e 3); sem diferenga nos outros
T N controlado (6 EMTrp /205 CPFM e CCA antes do inicio do estudo e
= AF.6 BF, 6C) P grup
600 pls TBSi (3pls 50 Hz) 9 pac. foram analisados. Reducdo do niimero de
2o P 30 100%LM Cefaleia leve na maioria; dias de uso***; reducdo do gasto de dinheiro com
9 S © |Estudo aberto 19 ’ » " .
-3 2/dia 200 ms (5 Hz) trains 2sa |~ nao toleraram (n=2) cocaina***; sem diferenca qualitativa no consumo
& caq
cada 8s/190s. CPFDL E. de cocaina;
20 600pls —lTBS| (3 pls 50 Hz) [ 2400 pls.40 trains Redugio do consumo* em ambas as técnicas,
T o ) (10 sems1?sem- | 200-ms intervals for 2's - [EMTrp15Hz 60 |Pequeno desconforto em : = .
c2 - ; 25TBSi . ; ’ s ., . |s/diferenca entre elas. Redugdo da fissura *** em
Eot Estudo piloto 22 EMTH 2/dia/1int. +4 (5 Hz). trains de 2s a pls/4s/15s int. ambas as técnicas no inicio ambas as técnicas o fator tembo. mMas N30 o
w N P lsess. cada 10s/190s/. CPF CPF bilateral (20 [da estimulacédo PO
< : tratamento.
1/dia/2sems) bilateral sess.)
58 4 semanas apés EMTr redugdo do consumo** em
o i - P
§ - (20 fase intensa | 2400pls 40trains EMTr ; . parFlupantes (56,2§mAur|r1a negatio
22 Sem efeitos red.sintomas de abstinéncia Lb-2** e 4ms **; red.
6 © % |Estudo aberto 16 8 fase manut. 15hz/100% LM » ; 4 s
=N ) . Adversos fissura* Lb - 4 meses*, sem diferenca entre Lb e 2
b 2sess /dia 13m 60/15s int.CPFDL E. . ’ : ‘
a int) ms; dim, anedonia Lb-2 e 4 meses, dim. ansied.Lb-
) 2m**4ms***, sem diferenca para insonia.
] 34
0 . 5 *kk 0 0
= Estudo abgrto (10 smisdias+ 2400pls 40trains EMTr 1.0 pacientes em . Recliugao do consumo 3(?d. (71.9%) 90d. (66%)
& 9 —~ |retrospectivo lista de espera Sem efeitos ap6s EMTr, melhora na qualidade do sono***que
NS ) 87 24 em 12 sems 15hz/100% LM ; . : 5
YN observacional : ; que receberam  [Adversos se manteve por 90 dias apds EMTr/ associado a
£ : (2 sess/dia 45- 60/15s int.CPFDL E. i ~ - N
o randomizado ; EMTr. quantidade de sessdes EMTr; red. da fissura
C) 60m int.).
Cefaleia 23, hipomania 4,
il d iedade 2, irrit.2, dor d oA .
: emf)o ¢ aisictate.s, orae Aumento do tempo de abstinéncia (91 dias) (95%
(10 em 5 dias + ) recaida 174 dente 2, desconforto 1, \ : ) % A
S o Estudo cohort 2400pls 40trains EMTr - : A intervalo de confianga 70-109 dias) em relagdo a
LR . 24 em 12 sems pacientes em angioedema e urticaria 1, ) - )
Rg < retrospectivo 284 @ sess/dia T3 15hz/100% LM tto.tradicional 15 |distracgo 1, tontura 1 pacientes em tratamento tradicional (51) (intervalo
= observacional : 60/15s int. CPFDL E. ) p o ' de confianca de 95% 39-78 dias). Diferenca se
IR Bl Tis s REs HALSEA], Hadsea e mostrou 80 dias apds alta hospitalar
USA. dorméncia 1, convulsdo 1, P P !
episédio hipomaniaco 1.
o Estudo 10 sessBes 2500 PO SE R Reducdo da fissure **, reducdo dos escores de
Qe . 15 Hz/100%LM, 30s/2s % 4 .
g S c retrospectivo 10 durante 2 i - L depressdo *, sem diferenca no escore de
S . T . .
investigativo semanas CPEDLE. ansiedade.
p<0.05%*; p<0.07**; p<0.007***

Key: AF - alta frequéncia; BF - baixa frequéncia; C -Controle; EMTr - Estimulagdo Magnética Transcraniana repetitiva; EMTrp - EMTr profunda; TBSc - theta burst stimulation cotinua; TBSi
- theta busrt intermitente; CPF - cortex prefrontal; CPFDL - cortex prefrontal dorsolateral; CPFM - cortex; pré-frontal medial; CCA - cértex cingular anterior; E - esquerdo D - direito; pls -
pulsos; LM - limiar motor; int - intervalo; EEG - electroencephalograma; FP Frontal pole; sess - sessoes; Lb - linha de base; ms - messes; sems - semanas
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DISCUSSAO: Considerando-se que a racionalidade
que impulsionou a investigacdo do uso da EMT na
adicdo a cocaina era calcada na hipdtese de que a
EMT, ao reduzir a fissura, poderia reduzir seu uso,
vé-se, nos ultimos trés anos, uma inflexdo na com-
preensdo dessa racionalidade. Evidéncias da redu-
¢do do uso de cocaina com o tratamento com a EMT,
cada vez mais robustas, tém acrescentado novos ele-
mentos para a compreensdo da eficacia da técnica.
A melhoria da disfun¢do hedénica'* e do padrdo de
sono6 dos usudrios em tratamento trazem rumos al-
vissareiros para a investigacdo dessa diade, qual seja,
referéncia: abuso de cocaina - intervencdo: EMT. A
melhoria da disfuncdo glutamatérgica, ponto chave
nas adi¢des ja é aventada'2. O uso rotineiro da EMTr
para o tratamento de individuos que abusavam do
uso da cocaina em cendrios assistenciais com bons
resultados torna mais importante o prosseguimento
de estudos para sua implantacdo de rotina na saude
publica. CONCLUSAO: Consideramos que o presente
trabalho cumpre o objetivo de atualizar dados desde
a revisdo de 2019, e que estes adicionam as outras
intervenc¢®es terapéuticas da EMTr, sua utilizacdo no
tratamento da dependéncia de cocaina.

PALAVRAS-CHAVE: Estimula¢do magnética transcra-
niana repetitiva. EMTr. Transtornos relacionados a
cocaina. Dependéncia. Drogas.

ABSTRACT | There are no approved medications to
treatthe harmful use of cocaine’ relevant and complex
public health problem, what generates demand for
effectiveformsofbiologicaltreatment. Thetherapeutic
use of repetitive transcranial magnetic stimulation
(rTMS) to reduce the consumption of psychoactive
substances has been explored since 200323

In an integrative review published in 2019, it was
found the existence of seven experimental studies
that indicated, as a whole, beneficial effects of the
use of the technique in user?. Since then, new studies
of both experimental and observational studies have
been published on the subject. In the studies, new
outcomeswereexamined, suchassleepimprovement,
in an observational study, and hedonic dysregulation,
in an experimental study. From these studies, a more
suitable horizon for clinical application of rTMS in
the treatment of cocaine addiction in public health
is noted. AIMS: To present the results of studies
evaluating the efficacy of rTMS in reducing cocaine
use since the 2019 review*. METHOD: The study by
Protasio et al.# reports an integrative review of seven
trials conducted from 2007 to 2016, which investigate
the use of rTMS in individuals who abuse cocaine.
In order to update research findings on the subject,
the authors conducted an independent search for
publications related to epidemiological studies from
2017 to the moment aimed to evaluate the use of
rTMS for the treatment of individuals who abused
cocaine use. The search was performed in PubMed/
Medline and Google academic search systems, and
the terms Transcranial Magnetic Stimulation AND
Cocaine use disorder were used. The search on
Google Scholar was considered until the 4th. a page
for irrelevance to the theme in the two pages that
followed (Figure. 1) RESULTS: Seven studies were
found, four experimental and three observational. In
two studies, irradiation was profound, and superficial
in the others. Theta Burst stimulation was used in two
studies. The dorsolateral prefrontal cortex (DLPFC)
was the target of choice in five studies. In one study,
2000 pulses were applied and in three, 2400 pulses
per session; in one, 1200, and two others, 600 pulses
or less. In six studies, a reduction in cocaine use was
observed (Table 1).
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Figure 1. Flowchart showing result of the search selection
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Table 1. Data Experimental Trials Using rTMS on Cocaine Addicts>%

: A Adver:
Study Design N Sessions Parameters Control (C) Eff:c:: Results
g & , (SimaTiee 1200 gla WHZ TR : " Reduction of cocaine choice in the high-
£245 Pilot study groups 13 1Hz 40 trains EMTrp Placebo coil Discomfort at 120% MT before frequency MSTr group.* (ses.2 and 3; no
5 & < |Controlled (6 prTMS 10H/90-110% LM, 3 the start of the study ) ) ) ) !
= difference in the other groups
AF,6 BF, 6C) pls/20s MPFC e ACC
& 600 pls TBSi (3pls 50 Hz) 9 patients were analyzed. Reduction in the
< 2 & |ooen stud 30 100%LM Mild headache in the majority; | number of days of use***; reduction in cocaine
g ! P Y 19 2/day 200 ms (5 Hz) trains 2s at |~ not tolerated (n=2) money expenditure***; no qualitative
each 8s/190s. LPFDLC. difference in cocaine use;

20 ) 2400 pls.40 trains

(10 600pIE - TBS.I (iplss0 rTMS 15 Hz 60 . . Reduction of consumption® with both
[, . ) Hz) 200-ms intervals for . Small discomfort with both . . ;
£ 2= |piotstud 25 TBSi weeks12week- 2o (5 H7, trainsde 28 pls/4s/15s int. techniques at the beginning of techniques, without difference between them.
5 Q= Y 22 prTMS | 2/day/lint. +4 ' bilateral PFC (20 chniqu g J Reduction of craving *** with both techniques
v at each 10s/190s/. stimulation

sess.
1/day/2weeks

bilateral PFC

sess.)

in the time factor, but not in the treatment.

Openstudy |16

Petrorusso
2019
(8)

28

(20 intense phase
8 manut phase.
2sess /day 13m
int).

2400pls 40 trains rTMS
15hz/100% MT
60/15s int.LPFDLC.

No Adverse effects

4 weeks after rTMS reduction in
consumption** 9 participants (56.25%
negative urine); red.withdrawal symptoms Lb-
2** and 4ms **; Red craving* Lb - 4 months*,
with no difference between Lb and 2 ms; dim,
anhedonia Lb-2 and 4 months, dim. anxiety. Lb-
2m**4ms***: no difference to insomnia.

B 34 Red. consumption **#* 30d. (71.9%) 90d. (66%)
= Open study ) ) . . . e
2o~ Retrospective (10in 5 days + 24 [2400pls 40trains rTMS 10 patients on the after rTMS, improvement in sleep quality**¥*,
] g8 JArA— 87 in 12 weeks 15hz/100% T™M waiting list who No Adverse effects which was maintained for 90 days after rTMS/
€ N ; (2 sess/day 45- 60/15s int. .LPFDLC. received rTMS. associated with the number of rTMS sessions;
o Randomized ) ;
[G] 60mint.) Red. craving***
Headache 23, hypomania 4,
(10in 5 days + 24 Relapse time 174  |anxiety 2,irrit.2, toothache 2, Increased abstinence time (91 days) (95%
9 o .. |retrospective in12 week}; 2400pls 40trains rTMS patients in discomfort 1, angioedema and | confidence interval 70-109 days) compared to
',3 o E observational | 284 (2 sess/day 13m 15hz/100% LM traditional ttm.15 | hives 1, distraction 1,dizziness |patients on traditional treatment (51) (95%
=N Cohort study int) Y 60/15s int. .LPFDLC. years previously in |1, nausea 1, nausea and confidence interval 39-78 days). The difference
- us. numbness 1, convulsion 1, was sustained 80 days after hospital discharge.
hypomanic episode 1.
[ Retrospective . 2000 pls 20 trains rTMS ) ) ) )
= O *%
EE |mesmne [0 (105 o, s | : Sl e il
A% |study int. LPFDLC. ‘ v :

Pp<0.05%; p<0.01**; p<0.007***

Key: AF - alta frequéncia; BF - baixa frequéncia; C -Controle; EMTr - Estimulacdo Magnética Transcraniana repetitiva; EMTrp - EMTr profunda; TBSc - theta burst stimulation cotinua; TBSi
- theta busrt intermitente; CPF - cértex prefrontal; CPFDL - cortex prefrontal dorsolateral; CPFM - cortex; pré-frontal medial; CCA - cértex cingular anterior; E - esquerdo D - direito; pls -
pulsos; LM - limiar motor; int - intervalo; EEG - electroencephalograma; FP Frontal pole; sess - sessdes; Lb - linha de base; ms - messes; sems - semanas;
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DISCUSSION: Considering that the rationale that
stimulated the investigation of the use of TMS in the
addition to cocaine was based on the hypothesis
that TMS, by reducing craving, could reduce its use,
it is perceived, in the last three years, an inflection
in the understanding of this rationale. Evidence of
the reduction of cocaine use with TMS treatment,
increasingly robust, has added new elements to
understanding the effectiveness of the technique.
The improvement of hedonic dysfunction'? and sleep
pattern? of users undergoing treatment bring more
positive directions for the investigation of this dyad,
that is, reference: cocaine abuse - intervention: TMS.
The improvement of glutamatergic dysfunction, a key
point in additions is already suggested'®. The routine
uses of rTMS for the treatment of individuals who
abused cocaine use in assistance scenarios with good
results makes it more important to continue studies
for their routine implementation in public health.
CONCLUSION: We believe that the present study
fulfills the objective of updating data since the 2019
review and that these add to the other therapeutic
interventions of rTMS, its use in the treatment of
cocaine addiction.

KEYWORDS: Repetitive transcranial
stimulation. rTMS.  Cocaine-related
Dependence. Drugs.

magnetic
disorders.
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