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Concemn with dirt, uomu. B
Something terrible happening §
Symmetry, order

Scrupulousnass (religious)
Concem with bodily secretions RIS
Luckyfuntucky numbers
Forbidden, aggressive, sexusi |l
Fear might harm othersiself} >
Concern with housshold items | ™
Nonsense sounds, words or musicf

N=T70

Obsessions

Swedo ot o (1989)

Kea fHE
somatic concern

religlous
4
hoarding |

N=150

W presentsx
O majorsx

Ha TH ot ai (2003)

Handwashing, showering, grooming ]
R,Mm
Checking

Writing, moving, speaking |

contact with

Touching

Counting

Orderinglarranging

Preventing harm to se!f or others
Hoarding/collecting

Cleaning objects

N=70

Compulsions

Swedo ef al (1989)

0 19 B W W9 % &

§ E——

somatic concern | ————

religious
hoarding

N=150

S presentsx
) majorsx

Ha TH ot af (2003)

Factor analysis of OC Sx

DSM-IV OCD patients (n=116)

- Factor analysis of Maudsley
Obsessive Compulsive
inventory

- § Sub group derived
» check/doubt
» fear of contamination
« slowness
« Intrusive thought
« obsession of morality

<
&
<
k]
3

HER 5 FHgel 2001




Factor loadings of 13 major symptom
by Y-BOCS checklist

Symptom categories Factor | | Factor 2 | Factor 3 | Factor 4 | Factor §
Apgressive obsessions 0.212 -0.108 0.725 0.085 0072
Contamination obscssions 0.922 0,054 0.0% 0.053 0.075
Sexual obsessions 0.138 <0.004 0.798 0.007 0073
Hoarding obsessions 0.074 0.110 0.054 0.859 0.100
Religious obsessions 0.257 0.168 0.569 0023 0.161
Symmetric obscssions 0.009 0.786 0.03% 0.102 0.265
Somatic obsessions 0.034 0.391 0.293 0.226 0219
Cleaning compulsions 0.900 0.091 0,004 0.068 -0.030
Checking compulsions -0.214 0.446 0.349 0.051 <0.107
Repeating compulsions -0.105 0.219 0.082 0.076 0.783
Counting compulsions 0013 | 0003 | 0008 | 018 | 0814
Ordering compulsions 0.138 0822 0.194 0.034 0.139
Hoarding compulsions 0.036 0.082 0.051 0.861 0.169

Ha TH et al, (in prep)

Neuropsychological correlations of Sx

dimension

Symptom dimensions Canonical loadings | Measures on COWA® | Canonleal loadings
Contamination -0.337 Letter 0.804

V! ing -0.641 Ceategory 0.950
Pure obsessions 0.648
Hoarding -0.287
Repeating/counting 0.170
Symplom dlmensions | Canordeal loadings | Measures on WCST* | Canonical loadings
C -0.083 Comect 0.938
Symmetry/ordering -0.209 Perseverative emar -0.820
Pure obsessions -0.468 Nonperseverative -0.674
Hoarding -0.766
Repeating/counting 0.004

Early onset vs. Late
onset
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Early onset OCD (vs. late onset)

e worse therapeutic response to SSRIs
(Rosario-Campos et al, 2001)

o higher frequency of comorbid tic disorders

(Jaisoorya et al, 2003)

o volume reduction and/or hypermetabolism in
striatum (Gilbert et al, 2000; Kim, 2003)

Neuropsychological profiles

Early ohset OCD  Late onset OCD Controt
(=24} {n=24) {n=24)
M (SD) M (SO} [ (8D}
RCFT Accuracy
Copy 3198 (235)  MIT (1418 3225 (291)
immedisto recal  18.21  (6.62} 1438 (829)" 2038 (443
Oslayed recall 1850 (8.23) 1438 (8200 2138 (443)
COWA No. of responses
Letter 3850 (1008) 2888 (8.88)" 3928 (.28}
Category 3892  (1.96] 3254 (8.98) 4087 (9.30)
WCST  No. of responses
Corract 6813  (14.83)  67.88  (18.64) 72900 (0.58)
Perseverative 1683 (2502) 1650 (1593) 963 (6.42)
"""g"::""‘"‘" 1387 (1408 1542 (1353 1079 (851
- Categories 483 (222) 508 (193) 558 (1.08)

Hwang SH et al (in submission}
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Neuroanatomy: Implicated regions

Basal Ganglia: Structural Pathology

scaudate volume increase

Scarane Seral | Pychiatry Res 1992
ecaudat I not ch d
Kellner CH ot al Paycdiairy Res 1991 o~
o rnvnen

Avhard EH et al. Arch Gen Pychiairy 1996 o wx

ecaudate volume decrease

.
Robson D etal Arch Gen Psychianny, 1993 ;“’ 4'—
. o §
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ecaudate volume in PANDAS i _} (1
Gredd IN et al . Am J Psychiar 2000 . LI
“w -
PR, [ —

Limbic Cortex: Structural pathology

eamygdala and hippocampus volume Kwon

IS et ad S Newrol Neurosurg Psychiatry 2003

= bilateral hippocampus
volume decrease

« left AMG volume
enlargement

einsula volume not changed
Kim JJ et al.. Schizophr Res 2002
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Frontal Cortex: Structural Pathology

e volumetric studies

» left anterior OFC volume decrease

* bilateral OFC volume decrease
Szeszko PR et al.. Arch Gen Psychiatry {999

Glucose metabolism, pre- & post (4m)

e

o OCD [*°F]FDG-PET N
Decreased metabolism | - <y

after 4-month treatment| = ¥

Increased metabolism [ . . .

after 4-month treatment "' - oo™

Significant Correlations were found between:|

Metabolic changes in the putamen, cerebellum,
hippocampus & recall score on RCFT

Kang DI et al., Aeta Psvehiatr Scand 20013

[150] H,0-PET in OCD

Symptom Provocation paradigm

Bilateral orbitofrontal and
right prefrontal activation
Shin YW ci al, submitied
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Interaction of Provocation and Task

+ OCD [150]H,0-PET
Interactions b working y and provocation

Shin YW et al.. submitted

Functional Studies: PET

OFC I ACC l | Caudate l IThalamusI
® Baxter et al, 1987
® Baxter et al., 1988
- t

® Nordahl et al., 1989
® Swedo et al., 1989
® Sawle et al, 1989

® Rauch et al, 1994 *
® McGuire et al, 1994 -

® Cottraux et al, 1994

® Benkelfat et al., 1990 ¥

® Baxter eral, 1992 .
® Swedo et al,, 1992 &

® Perani et aL, 1995 *

o Schwartz et al, 1995 8 weeks — 1 yea,

® Saxena et al, 1999 3

® Hansen et al,, 2000

@ Kang et al., 2003 B
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Temperament and Character Inventory

TC! subscale scores

Lyoo et al (J Clin Psychiatry, 2001)

TCI pre- & post-treatment (4 m)

35

# 0CD, pre—treatment
0 OCD, post-treatment
0 Healthy Comparsons

30

Lyoo et al (Acta Psychiatr Scan, 2003)

Cognitive function, pre- & post (4m)

1* administration Follow-up (4 months)

OCO (=35} Control (ne31} 0Co(n=38) | Contral (n=31)
RCFT
Response time (sec)
Copy 194.42 (127.65) | 162,85 (110.65) 135.84(56.12) | 116.29 (61.36)
Immediate recatt 140,82 (7345) | 131.45 (44.70) 118.24 (4552) | 110.81(74.35)
Delayad recall 102.03 (50.02) 84.45 (35.04) 89.56 (45.50) 81.19(3581)
Accuracy
Copy 3292253 32.66 (2.78) 31.19 (4.20) 31.10(3.21)
Immediate recall 18.37 (6.37) 21.52 (5.26)™ 19.48 (6.31) 23.58 (5.91)
Delayed recal 15.76 (6.42) 2142480 | 1862(623) 23.89 (5.49)"
COWA
Number of respanse
Letter 33.03 (10.19) 41.77 (12,04 3531(1057) |  41.64(11.23)
Category 32.36 (8.37) 41.18 (7.76) 32.33(797) 40.00 (8.96)"

Kim MS et al (J Psych Res, 2002)
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Cognitive function, pre- & post (1 year)

‘ First agmissicn »r 4 month foilow-up | 42 monih toliow-up

i i oco | cowel | ocD Control o0 | conuol
* RCFT (Accuracy) i '

i Copy 3237048 | R0a7H 320528 |3140@00) 3119358 | 3065287

T

! immedaale recatl{ }15!215041 2260541 | 2157722y |2445(559) [2383 (591 | 2550409
T

| Detayedcacally] [ 1819(8.52) |2198(496) | 1852(652) |2495(515) |22.86(6.28) | 24.68 (4.58)

—
: COWA (Number of responses)
[t

1 Lener 3343010100 | 4165(1306) | 35191220) | 369Q14.35) | 35.10(1149) | 40251225)
| Catagoryt 3367(839) | 4145730 | 3043¢948) | 41004882) | 3367 (840) | 393501001
| veocs

7 Dusession 1411309 |- wversay |- 1017468 |-

1 computsan 1283400 |- 10444300 |- 8.394.81)

! rotal s |- w000 |- 18.56(8 89)

Roh KS et af (Psych Cin Neurosci, in press)

NAA changes after
4m, MRS study

[

Buderteant

Krgow Jang JH et &l (in revision)

Striatal Activity in OCD

‘;': Baxter LR Jr, Physiology & Behavior 2003
P

Hugnt Caugate Nuckeus

N rahew £ K gy ©

~-80C 2
* Botore Ticaiment © Aflor Tioumrut
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OCD Clinic Treatment Outcome

Initial Phase

Total : 29.8%

Obsession
32.4% Compulsion

24.08
Global

Severity
20.9%

al Improvement=3.81

| RSP 2N G 2! 8t
4 Month Outcome (N=61), |} Gar==2g
MM =B Y

isti - . 3.2 R,
Naturalistic follow-up data e e
L EIROI0 NISE SV S UR
. BRAYE BE Wl o0 20 =

OCD Ciinic Treatment Outcome

Second Phase

Total : 33.7%

Obsession

34.0% Compulsion £

34.5%

Global

Severity _
32.4% Global Improvement=4.14

1 Year Outcome (N=35),

Naturalistic follow-up data 2
) W 2RO 810 MM =UE B
4 SeRp PRE=0 HEE JE

5. ARRIHRIRRABOIOL Dl 58 S ML & US

6 OFSLEIN| TN Reail S B & T




OCD Clinic Treatment Outcome
Third Phase

Total : 49.5%
. Compulsion

Obsession 57 99,

39.5%

Global

Severi
v Global Improvement=4.58

2 Year Outcome (N=25),
Naturalistic follow-up data

LRIBERBIM O RS
TREOEREEN )| 81) HMM =HE BY

Orbitofrontal Cortex: Functions

e multimodal inputs from
« temporal association cortex
¢ amygdala
« hypothalamus
« limbic components of the basal ganglia
o highest integration center for emotional
-information processing

Orbitofrontal Cortex: Functions

¢ decision making
v perceptual information
v’ new information that requires fiexibility
vinternal goals
v'emotional information in the environment
v internal emotion cues
v'social cues

¢ the OFC seems to be especially important
for processing, evaluating and filtering
social and emotional information
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Orbitofrontal Cortex: Reinforcement

Human Experiments

[
Qen |77 . [
Bor "
[ I

eHuman OFC mediates affective shift
learning: a reversal learning paradigm
Fellows LK et al. Brain 2003

Orbitofrontal Cortex: Speculation

e hyperactivity vs. dysfunction
e primary vs. secondary

e level of activity and serotonin

¥ lower metabolic rate predicted good response
to SSRIs

(Swedo et al, 1992; Brody et al, 1998; Saxena et al, 1999; 2002)

Loops

CORTEX |

: Glutamate r_]_

————>{ Spinal cord | | Brainstem |

Bar-Gad I & Berman H, Curr Opin Neurobiol 2001
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Baxter’s Model

indirect pathwa direct pathway
DLPFC T AMG. OFC, ACC

I -

gL—B@ O STR

Glutamate

\\,.-l yenivee ‘

mezr—/—ﬂ*

Conclusion

US40 olE 0l ME SIS0l EXEC
e | J| 50|42 OFC-Striatum-basal ganglia
Ol 280l YN A R/SS FUSHI &3
5101 SHE 20IE IR0,
e XS0 ME S42 2 -2AXdIs He-t
Jls Ol&te] B8t YOl Lt
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