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Alteration in Plasma BDNF Level after Repetitive Transcranial Magnetic
Stimulation(*TMS) in Treatment-Resistant Schizophrenia : A Pilot Study

So-Young Oh, M.D., Yong-Ku Kim, M.D., Ph.D."

ABSTRACT

NF) level after repetitive transcranial magnetic stimulation(rTMS) in patients with treatment—resistant schi-
zophrenia.

Methods : Seven patients with DSM—IV schizophrenia, who were proven to be treatment—resistant, were
treated with 15 sessions of rTMS for three weeks as an adjuvant therapy to antipsychotic treatment. Clinical
improvement and change in plasma BDNF level were measured after the treatment period. The symptom se-
verity was assessed with the Positive and Negative Syndrome Scale(PANSS) and the Korean Version of Calgary
Depression Scale for Schizophrenia(K—CDSS) at baseline and 7 days after the treatment. Plasma BDNF level
was measured by enzyme—linked immunosorbent assay(ELISA) at baseline and 7 days after the treatment.

Results : After the rTMS treatment, there was no significant improvement in PANSS total score(Z=-1.693,
p=0.090) and no significant change in plasma BDNF was found(Z=-1.183, p=0.237). Negative correlations
were found between percentage change in PANSS positive subscale score and duration of illness(rho=-0.991,
N=7, p<0.0005, two—tailed), and PANSS negative subscale score at baseline and percentage change in plas-
ma BDNF level(tho=-0.821, N=7, p=0.023, two—tailed).

Conclusion : This preliminary study suggests that rTMS didn't make a significant change in clinical symp-
toms nor in plasma BDNF level in treatment—resistant schizophrenia. Percentage change in plasma BDNF, how-
ever, might be correlated with treatment resistance in schizophrenic patients. This is a pilot study with a small
sample size, therefore, a further study with a larger sample size is needed.

O bjectives : To assess clinical improvement and change in plasma brain—derived neurotrophic factor(BD-
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Table 1. Demographic data and characteristics of study subjects (N=7)

Variables Values
Gender (F/M) 4/3
Age (years) 26.14+9.08
Duration of illness (months) 88.29+83.96
Setting (outpatient/inpatient) 3/4

No. of known previous antipsychotics 2.43+0.79

PANSS (ps/ns/gps) at baseline
PANSS (ps/ns/gps) after rTMS
PANSS % change

K-CDSS at baseline

K-CDSS after rTMS

Plasma BDNF (pg/mL) at baseline
Plasma BDNF (pg/mL) after rTMS
Plasma BDNF % change

72.00+17.41(18.57 £ 4.04/18.71+4.15/34.71+11.07)
61.71+£35.34(15.57 £5.13/14.71£8.06/31.43+13.25)
—16.36+17.20
4.71£5.68
3.43£2.70
1259.97 £349.05
1510.99 £856.36
14.43+£64.07

Data reported as meantstandard deviation. PANS : positive and negative syndrome scale, PANSS-ps/ns/gps :

PANSS positive/negative/general pathology subscale
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Table 2. Comparison between response group and nonresponse group

Response (N=3)

Nonresponse (N=4) Statistical valuex

PANSS reduction =25%  PANSS reduction <25% U o
Gender (F/M) 3/0 1/3
Age (years) 26.00+7.55 26.25+11.27 6.000 1.000
Duration of illness (months) 62.33156.98 107.75+103.72 6.000 1.000
PANSS-total, at baseline 68.33£11.93 74.75+22.08 4.000 0.480
PANSS-ps 16.00£1.00 20.50+4.51 2.500 0.212
PANSS-ns 18.67+1.53 18.75+5.74 6.000 1.000
PANSS-gps 33.67£11.59 35.50+12.40 6.000 1.000
PANSS-total, after rTMS 48.33+11.02 71.75+29.83 4.000 0.480
PANSS-ps 13.0041.00 17.50%6.35 3.000 0.289
PANSS-ns 10.00£5.20 18.25+8.54 2.000 0.154
PANSS-gps 25.33+5.13 36.00+16.39 4.000 0.480
K-CDSS, at baseline 8.00+8.00 2.25+1.71 3.500 0.372
K-CDSS, after rTMS 4,00+£4.00 3.00+1.83 5.500 0.858
Plasma BDNF(pg/mL), at baseline 1366.10£109.13 1180.38+464.78 3.000 0.289
Plasma BDNF(pg/mL), after rTMS 1432.97 £903.82 1569.50+:954.71 5.000 0.724
Plasma BDNF % change 1.77£59.13 23.94+74.81 5.000 0.724

Data reported as mean *standard deviation. p<0.01. PANSS : positive and negative syndrome scale, PANSS-ps/

ns/gps : PANSS positive/negative/general pathology subscale. * :

Data were analyzed by using Mann-Whitney U test

Table 3. Change of symptoms and plasma BDNF after rTMS, in response and nonresponse group

Statistical valuex

Baseline After rTIMS
z P

Response (N=3) PANSS-total 68.33+11.93 48.33£11.02 —1.604 0.109
PANSS-ps 16.00£1.00 13.00£1.00 —1.633 0.102

PANSS-ns 18.67+1.53 10.00+5.20 —1.604 0.109

PANSS-gps 33.67+11.59 25.33+5.13 —1.604 0.109

K-CDSS 8.00+8.00 4.00=4.00 —1.342 0.180

Plasma BDNF 1366.10+109.13 1432.97 £903.82 —0.535 0.593

Nonresponse (N=4)  PANSS-total 74.75+£22.08 71.75+29.83 —0.368 0.713
PANSS-ps 20.50*=4.51 17.50£6.35 —1.069 0.285

PANSS-ns 18.75+£5.74 18.25+8.54 -0.378 0.705

PANSS-gps 35.50£12.40 36.00£16.39 0.000 1.000

K-CDSS 2.25+1.71 3.00+-1.83 —0.447 0.655

Plasma BDNF 1180.38+464.78 1569.50+954.71 —1.095 0.273

Data reported as meanzstandard deviation. p<0.01. PANSS : positive and negative syndrome scale, PANSS-ps/
ns/gps : PANSS positive/negative/general pathology subscale. * : Data were analyzed by using Wilcoxon signed

rank test
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Table 4. Comparison between BDNF-increased group and BDNF-decreased group

. Statistical valuex
BDNF-increased (N=5) BDNF-decreased (N=2)

p
Gender (F/M) 3/2 /1
Age (years) 22.60+£8.26 35.00%1.41 1.500 0.171
Duration of illness (months) 51.40£56.96 180.5074.25 1.000 0.121
PANSS-total, at baseline 66.40+£17.59 86.00E£5.66 2.000 0.245
PANSS-ps 18.80+=4.44 18.00=4.24 4.500 0.845
PANSS-ns 17.60+4.93 21.50+2.12 2.000 0.245
PANSS-gps 30.00+9.30 46.50+0.71 0.000 0.053
PANSS-total, after rTMS 53.00+19.43 83.50+31.82 1.000 0.121
PANSS-ps 14.20+4.32 19.00+7.07 2.000 0.245
PANSS-ns 12.20£7.56 21.00%+7.07 1.000 0.118
PANSS-gps 26.60£9.13 43.50+17.68 1.000 0.121
PANSS % change —21.33+10.02 3.92+30.48 5.000 1.000
PANSS-ps % change —24.63+15.36 3.811+14.82 1.000 0.118
PANSS-ns % change —32.31+28.38 —3.48+23.37 3.000 0.434
PANSS-gps % change —11.25+8.55 —6.15£39.44 5.000 1.000
K-CDSS, at baseline 2.60+3.29 10.00+8.49 1.000 0.118
K-CDSS, after rTMS 2.40+2.07 6.00+£2.83 1.500 0.171
Plasma BDNF(pg/mL), at baseline 1391.58+239.40 930.95+445.69 2.000 0.245
Plasma BDNF(pg/mL), after rTMS 1982.50+337.75 332.20+230.52 0.000 0.053
Plasma BDNF % change 46.77 £39.55 —66.39+8.67 0.000 0.053

Data reported as meantstandard deviation. p<0.01. PANSS : positive and negative syndrome scale, PANSS-ps/
ns/gps : PANSS positive/negative/general pathology subscale. = : Data were analyzed by using Mann-Whitney U test

Table 5. Change of symptoms and plasma BDNF after rTMS, in BDNF-increased and BDNF-decreased group

Statistical valuex

Baseline After rTMS
Z P

BDNF-increased (N=5)  PANSS-total 66.40+17.59 53.00+£19.43 —2.032 0.042
PANSS-ps 18.80+t4.44 14.20£4.32 —1.841 0.066

PANSS-ns 17.60£4.93 12.20+£7.56 —1.761 0.078

PANSS-gps 30.00£9.30 26.60£9.13 —1.826 0.068

K-CDSS 2.60+3.29 2.40+2.07 0.000 1.000

Plasma BDNF 1391.58+239.40 1982.50+337.75 —2.023 0.043

BDNF-decreased (N=2) PANSS-total 86.00E5.66 83.50£31.82 —0.447 0.655
PANSS-ps 18.00+4.24 19.00+£7.07 —0.447 0.655

PANSS-ns 21.50+£2.12 21.00+7.07 —0.447 0.655

PANSS-gps 46.50+0.71 43.50+17.68 —0.447 0.655

K-CDSS 10.00£8.49 6.00£2.83 —1.000 0.317

Plasma BDNF 930.95+445.69 332.20+230.52 —1.342 0.180

Data reported as meanzstandard deviation. p<0.01. PANSS : positive and negative syndrome scale, PANSS-ps/
ns/gps : PANSS positive/negative/general pathology subscale. * : Data were analyzed by using Wilcoxon sighed
rank test
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28 % 9% BDNF ¥59 % oj3o] wle} BDNF
S7RI AT o R EREILE BAN R foeiA=
USEOLE BDNF S7hrelld Bt o] o] Wt (57t
T 22.60A, T 35.004) B FE717ke] o ok
H(E7HE 51.4070€, 47 180.50719). =3 BD-
NF Z7htolA X8 A PANSS 3 A7 o wkn
(F7WE 66.40%, 74T 86.00%) 53] |2 A PANSS
Ark A AT FAes duEoz F AjolE Ko
 Zo7 YethE7kt 30.00%, 7w 46.50%,
U=0.000, p=0.053). %3 BDNF Z7ktolA 28 A
g4 BDNF %7t 9 &2 Ao2 Yeldth(ET7Ht
1,391.58pg/mL, 7+ 930.95pg/mL) (¥ 4). BDNF
S7RT vl 24 & A F PANSSHES vl
3okE W, 2AE FATFE(0<0.01) oA FAFCE &
93k M3l= UATHBDNF F7kEold 2=2.032, p=

0.042), BDNF ztold] Z=—0.447, p=0.655) (3 5).

i

2 AT AEAP ZAEdy ExlelA rTMS
AJSA] JeR = w2 E BDNF 55 #lo] 93 3 o
Foltk. AAEE B8 BDNF 557} A8A48A} o
o] gls Zlolehs WA ol XzAFY galtdd
A rTMS AlSAl 54 543 Tl Ee] 2xd BD-
NF #% ®s7} dojdhd o) rTMS7} oFEel gt
A5ATYE MAAA 7Fs730] S-S Sulsitta 71
sholck 28k ¥ A AR rTMSe 9Jgt S 542
SAAHCE Fol8lA] & AR el (Z=-1.693,
p=0.090), @3 BDNF 5% #3} 9] BA8o= {9
A 9k A o2 ERITHZ=~1.183, p=0.237).
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2 Qg S 34 oS By R e 5 gl
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o AF wawelA P3 @YD) 9| W7 PRz

—2.060, p=0.039) 8+ A& 734e] ATE Eaf Ll
rTMSE] 23, & 9 A5 B3 25 TPC7} o84t
‘813 %2 (auditory hallucinating center)’ & &&= HA]
o] F8] At Aj=o] AuAGY FHS FHsH
BN &) vk tged] AT AnE 05
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7F TPCO) #84 AES 72A1717] $lste] A} 2=+
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