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Purpose of the study

High frequency repetitive transcranial magnetic stimulation (HF-rTMS) has proven antidepressant
effects, but the optimal frequency of sessions remains unclear. The purpose of this study is to
determine whether two high frequency rTMS sessions per day are significantly more effective than

one session/ day in patients with treatment resistant depression (TRD).

Design of the study

The study will be a parallel-group, randomized, sham-controlled trial. To ensure allocation
concealment, following baseline assessment by trained physician-raters, patients will be randomly
assigned to receive a course of real or sham rTMS once or twice a day by an independent researcher
using a password-protected computer database containing the randomization list. “Treaters” will be
residents in psychiatry who will be blind to the study protocol and naive to rTMS. Treaters will be
advised not to discuss the study protocol with patients and raters.

Patients will have 15 (once a day) or 30 (twice a day) treatment sessions on consecutive weekdays
(starting Monday) for 3 weeks. Patients and raters will be blind to allocated treatment; only the three
physicians responsible for the study protocol will know the treatment being delivered. To check
blinding, patients will be asked to guess which treatment they have received (“active TMS,” “sham

TMS,” “can’t guess”) at the beginning of visit 2 and after visit 15 and raters after visit 15. The period



of clinical assessment will be extended to two more weeks following the completion of rTMS

sessions.

Sample

The study is approved by the Eginition University Hospital Research Ethics committee and is
consistent with the Declaration of Helsinki. Patients will be recruited from the outpatient service of
Eginition Hospital beginning July 2006. Eligible subjects will be 18-59 years old, right-handed, meet
DSM-IV-TR criteria (APA, 2000) for current non-psychotic major depressive disorder (MDD), be
naive to TMS, and without history of seizures, head injury with loss of consciousness, brain surgery,
presence of metallic implants, dementia or other Axis | diagnosis, and substance dependence or abuse
within the previous 6 months; Diagnoses will be confirmed using the Mini-International
Neuropsychiatric Interview (MINI, Sheehan et al., 1998) and the Structured Clinical Interview for
DSM-1V Axis | Disorders (SCID, First et al. 1996).

Patients have to be at least stage 2 treatment resistant (failure of at least two adequate trials of two
different major class antidepressants) according to criteria by Thase and Rush (1997). Patients referred
to the TMS unit for treatment will be screened for eligibility. All subjects will be provided with full
written information about the nature and purpose of the study and should give written informed
consent in order to participate.

Subjects are required to be on a stable anti-depressant regimen ((SSRIs, SNRIs) and, if taking
benzodiazepines, a dose no greater than the equivalent of 1 mg clonazepam per day, for at least 4
weeks before study entry and to remain on the same regimen throughout the 5-week study period. If
clinically appropriate, subjects will be encouraged to discontinue their medication prior to starting
study treatment.

TMS Procedure

HF-rTMS sessions will take place in the rTMS Unit, Eginition University Hospital, Athens, Greece.
Following this initial visit, subjects will have magnetic resonance imaging (MRI) with fiducials
(vitamin E capsules) attached to swim cap placed over the motor cortex during the determination of
motor threshold and the left prefrontal cortex. If the area identified by the vitamin E capsule intended

to be over the prefrontal cortex (PFC), is over the premotor cortex, it will be moved 1 cm anterior until



the vitamin E capsule is placed over the PFC (treatment stimulation site). At the beginning of each
treatment session, resting motor threshold (MT) will be determined by delivering single TMS pulses to
the motor cortex for the right FDI muscle, with continuous EMG monitoring. After baseline, MT will
be determined once more 10 days after the initiation of treatment (at the beginning of the 8" rTMS

session).

Treaters will use a Magstim ultra rapid stimulator (Magstim Company Limited, Whitland, UK), , with
a figure-eight magnetic coil applied over the left prefrontal cortex (PFC). Each session of HF- rTMS
treatment will consist of approximately 40 trains of 20 Hz at 100 % MT, with train duration 2 s and
inter-train interval of 1 min, yielding 1600 pulses/session. These stimulation parameters are in
accordance with international TMS safety guidelines (Rossi et al., 2009). Total pulses will be 24,000
for the once per day rTMS group and 48,000 pulses for the twice per day rTMS group. For active
TMS, the coil will be placed flat against the scalp with the handle and short axis of the coil oriented in
a parasagittal plane and the intersection of the figure-eight windings centered over the left PFC. Sham
TMS will be delivered in the same anatomical location with identical stimulation parameters but with
the lateral edge of the coil rotated 90° away from the scalp. The sham subjects will go through the

same procedures as the active TMS subjects up to the point of the coil rotation.

Outcome Measures

Outcome measures will be the change from baseline in the 17-item Hamilton Depression Rating Scale
score (HDRS; Hamilton, 1960) and the Clinician Global Impressions-Severity of IlIness score (CGI-S;
Guy, 1976). Patients will be evaluated at baseline (before randomization) and at the end of the 1%, 2",
3" and 5" week. Additional baseline data obtained by patient interview and case note review will
include age, sex, past history of depression and ECT, number of medication treatment steps for the
current depressive episode (according to the criteria of Thase and Rush, 1997), and current

antidepressant and/or benzodiazepine medication.

For HDRS, response is defined as a decrease of >50% from baseline and remission as an endpoint
rating of 8 or less. For the CGI-S, response is defined as an endpoint rating of 3 or less (corresponding
to “mildly ill” or better), whereas remission is defined as an endpoint rating of “borderline mentally
ill” (2) or “normal/not at all ill” (1) (Bandelow et al., 2006).



End of recruitment phase: December 2011
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Tithoc Merétng: MeréTn cVYKpLong 000 cuvEIPLAOV EVOVTL piog 6VVEdPLaS ava NUEPa VYNNG
OVYVOTNTOS SLOKPAVIEKOD HoyviTIKOU £peBiopnov o€ acBeveic pe avOekTiky ot

ooppoxodepaneio katdOlyn: Mio Toyaromoruévn PEAETN HE Opdoa EAEYYOV.

ApOuoc Mpotokdriov: 0527821514, A' Yupatpikny Khavikn EKITA, Avywijtero Nocokopeio,
Aem@oépoc Bacrrhioong Xogiag 74, 11528 AOniqva.

Emotnpovikéc YrevOuvog Merétng: Mavrog Lakkde, Avaminpotig Kadnyntmig EKIIA, A'
Yoyerpu Kivuay, Avyivijtero Noookopeio, Asw@opog Baothicong Toeiag 74, 11528 Adva.

YKOTOC TNC nelétne

H depehivnon tov katd 100V eivol TO ATOTELEGUATIKEG G OTL APOPA TO OVTIKATOOMITTIKO
amOTELEGHLO OVO GLVEDPTEG EvavTL ping cuvedpiog ava MUEPO VYNANG CLYXVOTNTOS SLOKPAVIOKOD

noyvntikov gpebiopov (HF-rTMS) og acBeveig pe avbektikn ot eapuakodepansio katdOAnym.

M£0060¢

H peAétn o eitvon toyaromompévn pe opdda eErEyyov. Oa peretn el n aviikotaOAmTikn
OTOTELECLOATIKOTNTA TTOVL B £xovV S0 Guvedpieg Evavtt ping cLVEIPLOG OvVE NUEPO VYNANG
oLYVOTNTOG SLOKPAVIOKOD LayvnTikoD epefiopov kot avaAloyes cuvedpieg eikovikng Oepaneiog otnv
opdda eEéyyov (gite pia gite dVo ava nuépa) oe acbeveig pe avbektikn ot eapuakodepamnsiol
KkatdOAlwyn. Ot cuvedpieg tov Aakpoviakod Mayvnticod Epebiopov Ba dwaprodv 3 efdopddes, evad Oa
VILAPYEL TOPAKOAOVON O™ Kot 0EL0AdYN O™ €K VEOL TV aclevdv 2 Bdopade LETA TO TEPUG TOV

GLVEOPLDV.

2toyyeia Atokpoviakod Mayvntikob Epebiopon: O vyning cuyvotrag Stakpoviokog HoryviTikog

epebiopdg B otoyedel Tov apiotepd mTpopetomioio eAold og cvvedpieg 40 epebiopmv (Sropkeiog 2
devteporéntmv o kKabévag) oto 100% tov 0vd0v £pefiGOD TOV KIVNTIKOD PAOL0D, KL LLE YPOVIKO
ot OVAPESH 0TOVG £pEBIoOVS dtopkeing vOog AemTov. AKPIPG EVIOTIGUOS TOL OPLOTEPOD

TPOUETMOTLOL0OV PAO10V Bl YIVETOL e Loty VI TIKT TOLOYPOPIaL.



Yoyopetpucd epyareio: Ot yoylatpikés dayvmoels O emPefaiwbodv pe v xprion tov

ovvevtev&ewv Mini-International Neuropsychiatric Interview (MINI, Sheehan et al., 1998) kot
Structured Clinical Interview for DSM-1V Axis | Disorders (SCID, First et al. 1996). H amdvtnon ot
Bepamneia Ba opiletor mwg >50% peiwon oto okop tng khipakag Hamilton Depression Rating Scale
(HDRS -Hamilton, 1960) 1/ ka1 oxop <3 otn kAipokoe Clinician Global Impressions-Severity of
IlIness (CGI-S - Guy, 1976). H mAfpng vpeon tov countopdtov Bo opiletar g HDRS oxop <8 1/
kot CGI-S orop <2.

Yrokeipeva: AcOeveic KOTAAANAOL Y10 GUUUETOYN] OTO TPMOTOKOAAO TNG HEAETNG etva 6ot givar 18-
59 ypovav, de&10yepec, Tov TANPOLY Ta kprtpila Kotd DSM-IV-TR (Apepwavikr] Poylotpikn
Etaipeia, 2000) yo peiCovo katabiumtiky dtatapoyn yopis yoxooikd ototygia, Tov dev £X0VV VTOCTEL
070 TOPEAOOV SLOKPOVIOKO LLOyVNTIKO EPEDIGLO, TOV eV £XOVV 1GTOPIKO EMANTTIK®V KPIGEMV,
KPOVIOEYKEPOATKNG KAKWONG LLE ATMAELD GLVEIONONG, YEPOVPYEIOV GTOV EYKEPAAO, TOV BEV PEPOLV
0TO COUO TOVG LETOAMKE pEAN 1} emBEpata, Tov dgv EXoVV Avola 1 GALOL THTOL dLAYVMGT GTOV
a&ova I, mov dev kdvovv katdypnon 1 ivor ediopuévol e vapkmTIKEG OVGiES Yo TO ot TOV €61
TPONYOVUEVOV UNVOV.

EmumpooBétmg, o1 acbeveig Oa mpénet va eival TovAdy1oTov 68 6TAd10 2 avOeKTIKOTNTAG OTN)
eoppakodepaneio (amotuyior TOLVAGYIGTOV 600 ETAPKDV OEPUTEVTIKOV SOKIUDV [E 3VO SLOPOPETIKNAG
TaENg avtikatadMmtikd okevaouate) cOueova pe ta Kprenpto tov Thase ko Rush (1997). Av givan
KAMVIKG €p1KkTO B TpoTeiveTol 0TOVG aoBevei 1) TANPN dtoKoT TS Papprakobepameiog TOvg, EPOGOV
Kot ot {3101 To emBupovyv.

Epdcov avtd dev eivar duvatdv ot acbeveig Ba mpénet va Ppickovtol oe otabepn) avtikatabimtikng
aymyn (Le EKAEKTIKOVG AVOGTOAES ETOVATPOGANYNG GEPOVOVIVIG 1| AVOGTOAELS ETOVATPOCANYNG
GEPOTOVIVIG VOPASPEVOLIVIG) Y10t TOVAGYIOTOV TEGGEPLS EBOOUAdEC TPV TNV Evapén TG
oapuakodepameiog aAAd Kot Yo TG TEVTE EOopades T peAéns. Edv elval amapaitnto va
AopBavouv ayyoAuTikn aymyn, ovth o Tpémet vo unyv eivar peyaAvtepn g oo6ong 1 mg

KAovalemdung avé nuépa.

Hpepopunvia Méng évralng vémv aclevav otn perétn: Askéupprog 2011
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