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Abstract

Background: Although transcranial magnetic stimulation (TMS) can be an effective acute
antidepressant treatment, few studies systematically examine persistence of benefit.

Objective: We assessed the durability of antidepressant effect after acute response to TMS in
patients with major depressive disorder (MDD) using protocol-specified maintenance
antidepressant monotherapy.

Methods: Three hundred one patients were randomly assigned to active or sham TMS in a 6-week,
controlled trial. Nonresponders could enroll in a second, 6-week, open-label study. Patients who
met criteria for partial response (i.e., >25% decrease from the baseline HAMD 17) during either the
sham-controlled or open-label study (n = 142) were tapered off TMS over 3 weeks, while
simultaneously starting maintenance antidepressant monotherapy. Patients were then followed for
24 weeks in a naturalistic follow-up study examining the long-term durability of TMS. During this
durability study, TMS was readministered if patients met prespecified criteria for symptom
worsening (i.e., a change of at least one point on the CGI-S scale for 2 consecutive weeks). Relapse
was the primary outcome measure.

Results: Ten of 99 (10%; Kaplan-Meier survival estimate = 12.9%) patients relapsed. Thirty-eight
(38.4%) patients met criteria for symptom worsening and 32/38 (84.2%) reachieved symptomatic
benefit with adjunctive TMS. Safety and tolerability were similar to acute TMS monotherapy.

Conclusions: These initial data suggest that the therapeutic effects of TMS are durable and that
TMS may be successfully used as an intermittent rescue strategy to preclude impending relapse.

Trial registration: ClinicalTrials.gov NCT00104611.

Similar articles

See all similar articles

Improvement in quality of life with left prefrontal transcranial magnetic stimulation in
patients with pharmacoresistant major depression: acute and six month outcomes.
Solvason HB, Husain M, Fitzgerald PB, Rosenquist P, McCall WV, Kimball J, Gilmer W, Demitrack MA, Lisanby

SH.

Brain Stimul. 2014 Mar-Apr;7(2):219-25. doi: 10.1016/j.brs.2013.10.008. Epub 2013 Nov 4.

PMID: 24332384 Clinical Trial.

A multisite, naturalistic, observational study of transcranial magnetic stimulation for
patients with pharmacoresistant major depressive disorder: durability of benefit over a 1-
year follow-up period.
Dunner DL, Aaronson ST, Sackeim HA, Janicak PG, Carpenter LL, Boyadjis T, Brock DG, Bonneh-Barkay D, Cook

IA, Lanocha K, Solvason HB, Demitrack MA.

J Clin Psychiatry. 2014 Dec;75(12):1394-401. doi: 10.4088/JCP.13m08977.

PMID: 25271871

Can Medication Free, Treatment-Resistant, Depressed Patients Who Initially Respond to
TMS Be Maintained Off Medications? A Prospective, 12-Month Multisite Randomized Pilot
Study.
Philip NS, Dunner DL, Dowd SM, Aaronson ST, Brock DG, Carpenter LL, Demitrack MA, Hovav S, Janicak PG,

George MS.

Brain Stimul. 2016 Mar-Apr;9(2):251-7. doi: 10.1016/j.brs.2015.11.007. Epub 2015 Nov 25.

PMID: 26708778 Clinical Trial.

Clinical significance of transcranial magnetic stimulation (TMS) in the treatment of
pharmacoresistant depression: synthesis of recent data.
Demitrack MA, Thase ME.

Psychopharmacol Bull. 2009;42(2):5-38.

PMID: 19629020 Review.

[Repetitive transcranial magnetic stimulation in major depression: response factor].
Dumas R, Padovani R, Richieri R, Lançon C.

Encephale. 2012 Sep;38(4):360-8. doi: 10.1016/j.encep.2011.08.004. Epub 2011 Oct 11.

PMID: 22980479 Review. French.

Cited by

See all "Cited by" articles

Interventional Mental Health: A Transdisciplinary Approach to Novel Psychiatric Care
Delivery.
Kuo J, Block T, Nicklay M, Lau B, Green M.

Cureus. 2023 Aug 15;15(8):e43533. doi: 10.7759/cureus.43533. eCollection 2023 Aug.

PMID: 37719598 Free PMC article. Review.

Excitatory Dorsal Lateral Prefrontal Cortex Transcranial Magnetic Stimulation Increases
Social Anxiety.
Minervini A, LaVarco A, Zorns S, Propper R, Suriano C, Keenan JP.

Brain Sci. 2023 Jun 24;13(7):989. doi: 10.3390/brainsci13070989.

PMID: 37508921 Free PMC article.

Accelerated TMS - moving quickly into the future of depression treatment.
van Rooij SJH, Arulpragasam AR, McDonald WM, Philip NS.

Neuropsychopharmacology. 2023 May 22. doi: 10.1038/s41386-023-01599-z. Online ahead of print.

PMID: 37217771 Review.

Using Remotely Supervised At-Home TES for Enhancing Mental Resilience.
Paneva J, Leunissen I, Schuhmann T, de Graaf TA, Jønsson MG, Onarheim B, Sack AT.

Front Hum Neurosci. 2022 Jun 9;16:838187. doi: 10.3389/fnhum.2022.838187. eCollection 2022.

PMID: 35754763 Free PMC article.

The Impact of Accelerated HF-rTMS on Canine Brain Metabolism: An [ F]-FDG PET
Study in Healthy Beagles.
Xu Y, Peremans K, Courtyn J, Audenaert K, Dobbeleir A, D'Asseler Y, Achten E, Saunders J, Baeken C.

Front Vet Sci. 2022 Feb 24;9:800158. doi: 10.3389/fvets.2022.800158. eCollection 2022.

PMID: 35280129 Free PMC article.

18

Publication types

Multicenter Study
Randomized Controlled Trial
Research Support, Non-U.S. Gov't

MeSH terms

Adult
Antidepressive Agents / therapeutic use
Depressive Disorder, Major / prevention & control*
Depressive Disorder, Major / therapy*
Double-Blind Method
Female
Follow-Up Studies
Humans
Kaplan-Meier Estimate
Middle Aged
Prospective Studies
Recurrence
Transcranial Magnetic Stimulation / methods*
Treatment Outcome

Substances

Antidepressive Agents

Associated data

ClinicalTrials.gov/NCT00104611

Related information

Cited in Books
PubChem Compound
PubChem Substance Links

LinkOut - more resources

Full Text Sources

ClinicalKey
Elsevier Science

Medical

ClinicalTrials.gov
Genetic Alliance

Miscellaneous

NCI CPTAC Assay Portal

Connect with NLM

  

National Library of
Medicine
8600 Rockville Pike
Bethesda, MD 20894

Web Policies
FOIA
HHS Vulnerability
Disclosure

Help
Accessibility
Careers

NLM NIH HHS USA.gov

Log in

https://www.ncbi.nlm.nih.gov/mesh/
https://www.ncbi.nlm.nih.gov/pmc/
https://www.ncbi.nlm.nih.gov/books
https://pubmed.ncbi.nlm.nih.gov/disclaimer/
https://twitter.com/ncbi
https://www.facebook.com/ncbi.nlm
https://www.linkedin.com/company/ncbinlm
https://github.com/ncbi
https://ncbiinsights.ncbi.nlm.nih.gov/
https://pubmed.ncbi.nlm.nih.gov/
https://pubmed.ncbi.nlm.nih.gov/advanced/
https://pubmed.ncbi.nlm.nih.gov/help/
http://twitter.com/intent/tweet?text=Durability%20of%20clinical%20benefit%20with%20transcranial%20magnetic%20stimulation%20%28TMS%29%20in%20the%20treatment%20of%20pharmacoresistant%20m%E2%80%A6%20https%3A//pubmed.ncbi.nlm.nih.gov/20965447/
http://www.facebook.com/sharer/sharer.php?u=https%3A//pubmed.ncbi.nlm.nih.gov/20965447/
https://linkinghub.elsevier.com/retrieve/pii/S1935-861X(10)00110-5
https://pubmed.ncbi.nlm.nih.gov/?term=Janicak+PG&cauthor_id=20965447
https://pubmed.ncbi.nlm.nih.gov/?term=Nahas+Z&cauthor_id=20965447
https://pubmed.ncbi.nlm.nih.gov/?term=Lisanby+SH&cauthor_id=20965447
https://pubmed.ncbi.nlm.nih.gov/?term=Solvason+HB&cauthor_id=20965447
https://pubmed.ncbi.nlm.nih.gov/?term=Sampson+SM&cauthor_id=20965447
https://pubmed.ncbi.nlm.nih.gov/?term=McDonald+WM&cauthor_id=20965447
https://pubmed.ncbi.nlm.nih.gov/?term=Marangell+LB&cauthor_id=20965447
https://pubmed.ncbi.nlm.nih.gov/?term=Rosenquist+P&cauthor_id=20965447
https://pubmed.ncbi.nlm.nih.gov/?term=McCall+WV&cauthor_id=20965447
https://pubmed.ncbi.nlm.nih.gov/?term=Kimball+J&cauthor_id=20965447
https://pubmed.ncbi.nlm.nih.gov/?term=O%27Reardon+JP&cauthor_id=20965447
https://pubmed.ncbi.nlm.nih.gov/?term=Loo+C&cauthor_id=20965447
https://pubmed.ncbi.nlm.nih.gov/?term=Husain+MH&cauthor_id=20965447
https://pubmed.ncbi.nlm.nih.gov/?term=Krystal+A&cauthor_id=20965447
https://pubmed.ncbi.nlm.nih.gov/?term=Gilmer+W&cauthor_id=20965447
https://pubmed.ncbi.nlm.nih.gov/?term=Dowd+SM&cauthor_id=20965447
https://pubmed.ncbi.nlm.nih.gov/?term=Demitrack+MA&cauthor_id=20965447
https://pubmed.ncbi.nlm.nih.gov/?term=Schatzberg+AF&cauthor_id=20965447
https://doi.org/10.1016/j.brs.2010.07.003
https://pubmed.ncbi.nlm.nih.gov/disclaimer/
http://clinicaltrials.gov/show/NCT00104611
https://pubmed.ncbi.nlm.nih.gov/24332384/
https://pubmed.ncbi.nlm.nih.gov/25271871/
https://pubmed.ncbi.nlm.nih.gov/26708778/
https://pubmed.ncbi.nlm.nih.gov/19629020/
https://pubmed.ncbi.nlm.nih.gov/22980479/
https://pubmed.ncbi.nlm.nih.gov/37719598/
https://pubmed.ncbi.nlm.nih.gov/37508921/
https://pubmed.ncbi.nlm.nih.gov/37217771/
https://pubmed.ncbi.nlm.nih.gov/35754763/
https://pubmed.ncbi.nlm.nih.gov/35280129/
https://www.ncbi.nlm.nih.gov/books?linkname=pubmed_books_refs&from_uid=20965447
https://www.ncbi.nlm.nih.gov/pccompound?linkname=pubmed_pccompound&from_uid=20965447
https://www.ncbi.nlm.nih.gov/pcsubstance?linkname=pubmed_pcsubstance&from_uid=20965447
https://www.clinicalkey.com/content/playBy/pii?v=S1935-861X(10)00110-5
https://linkinghub.elsevier.com/retrieve/pii/S1935-861X(10)00110-5
https://clinicaltrials.gov/search/term=20965447%20%5BPUBMED-IDS%5D
https://www.diseaseinfosearch.org/result/2199
https://assays.cancer.gov/CPTAC-1496
https://twitter.com/NLM_NIH
https://www.facebook.com/nationallibraryofmedicine
https://www.youtube.com/user/NLMNIH
https://www.nlm.nih.gov/socialmedia/index.html
https://www.google.com/maps/place/8600+Rockville+Pike,+Bethesda,+MD+20894/@38.9959508,-77.101021,17z/data=!3m1!4b1!4m5!3m4!1s0x89b7c95e25765ddb:0x19156f88b27635b8!8m2!3d38.9959508!4d-77.0988323
https://www.nlm.nih.gov/web_policies.html
https://www.nih.gov/institutes-nih/nih-office-director/office-communications-public-liaison/freedom-information-act-office
https://www.hhs.gov/vulnerability-disclosure-policy/index.html
https://support.nlm.nih.gov/?pagename=pubmed%3Apubmed%3Aabstract%3ANONE
https://www.nlm.nih.gov/accessibility.html
https://www.nlm.nih.gov/careers/careers.html
https://www.nlm.nih.gov/
https://www.nih.gov/
https://www.hhs.gov/
https://www.usa.gov/
https://www.ncbi.nlm.nih.gov/
https://account.ncbi.nlm.nih.gov/?back_url=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F20965447%2F

