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Learning Objectives

e |dentify the clinical, cognitive, and neurobiological similarities between
OCD and social anxiety disorders

e Consider the evidence of “next-line” interventions in treatment-resistant
OCD and social anxiety disorder

e Describe the use of clomipramine and its monitoring in OCD



SOCIAL ANXIETY DISORDER
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Social Anxiety Disorder and OCD

Clinical features Avoidance and distress with exposure
Cognitive features Inhibitory learning deficits
Psychotherapy CBT with emphasis on exposure
First-line pharmacologic treatment Serotonergic agents (e.g., SSRIs)
Treatment response predictors Insight

Craske MG et al. Nat Rev Dis Primers 2017;3:17024.
Stahl SM. Stahl’s Essential Psychopharmacology; 2021.




Therapeutic Actions of

Serotonergic Agents Therapeutic Actions of

Therapeutic Actions of

Benzodiazepines Alpha-2-Delta Ligands

S5HT
neuron Q20 action




What Is the Relationship Between OCD and
Social Anxiety Disorder?

Swedish population register-based study for offspring born in Sweden from 1960 to 1995
N=2,413,128 individuals; age 40 + 11 years, 52% male and 48% female

| ] ] |

What is the magnitude of the transmission of OCD from parents to offspring, and to what degree does it result
from genetic vs rearing effects?

What are the sources of the potential familial cross-generational relationship between OCD and all anxiety
disorders?

What are the cross-generational genetic correlations between OCD and anxiety disorders?

Kendler KS et al. Obsessive-compulsive disorder and its cross-generational familial association with anxiety disorders in a
national Swedish extended adoption study. JAMA Psychiatry 2023;80(4):314-22.
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Any anxiety disorder

OCD symptoms
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Major depressive disorder —
Any mood disorder -

Separation anxiety disorder
Post-traumatic stress disorder
Generalized anxiety disorder
Social phobia

Specific phobia

Agoraphobia without panic
Panic disorder
Any anxiety disorder

1 [ 1 | |
20 30 40 50 60

Patients with OCD and the comorbid disorder (%)




Cognitive Behavioral Therapy in OCD and Social Anxiety

Expectancy violation

Combination -
Variability Inhibitory
Removal of safety signals Learning

/ Stimulus \

Habituation

Craske MG et al. Maximizing exposure therapy: an inhibitory learning approach. Behav Res Ther 2014;58:10-23; Milad MR et al.
Recall of fear extinction in humans activates the ventromedial prefrontal cortex and hippocampus in concert. Biological
Psychiatry. 2007;62(5):446-54.




Cognitive Behavioral Therapy in OCD and Social Anxiety

Inhibitory Learning

RSSO A T ST ’
T

Habituation
Diminishing of response to repeated stimuli « Learning that the aversive event does not

» Requires fear reduction during exposure to change always occur when encountering stimulus
cognition related to perceived harm
» Fear reduction after exposure does not predict tx * New learning reduces fear responses to allow
response for other behavioral responses
PANIC oM g 0 .
PEAK  Inhibitory learning models do not emphasize
A fear reduction
N . « The amount by which fear has reduced at
)l( Qé? ' the completion of extinction does not predict
E @ quicly fear at follow-up
$ N e « Fear at follow-up is influenced by

passage of time, context shifts,
adverse events, or relearning

MASTERY

Return of Relief

trigger OF ANXIETY

Bégin
Exposure TIME

Wagner, 2002, 2003

axir '_- g exposure therapy: an inhibitory learning approach. Behav Res ’ 158:1(
1 in humans activates the ventromedial prefrontal cortex and hippocé‘; s in co
. Psychiatry. 2007;62(5):446-54. B



Approaching Pharmacologic
Treatment of OCD and Social Anxiety
Disorder: Commonalities



OCD and Serotonin Synthesis
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Lissemore JI et al. Trans| Psychiatry 2018;8(1):82.



Pharmacotherapy for OCD and Social Anxiety Disorder:
The Meta-Analytic Perspective :

Somal Anxiety Disorder Obsessive-Compulsive Disorder
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harmacotherapy for social anxiety disorder (SAnD). Cochrane Database Syst Rev ZCP‘ 7:1(
I ‘Second-generation antipsychotics for obsessive-compulsive disorder. Cochrane [53
CD 441 Soomro GM et al. Selective serotonin re-uptake inhibitors (SSRIs) versus pla /f ob
'_".-‘_’,-_-.‘f;j-_, jer (OCD). Cochrane Database Syst Rev 2008;2008(1):CD001765; Ackerman DL!A' rif':’
Multivar iate meta-analysis of controlled drug studies for obsessive-compulsive dlsorden J Clir .

Psychopharmacol 2002;22(3):309-17. ’7




Social Anxiety Disorder and OCD
Pharmacotherapy: Common
Themes



Medication

genomic
factors

Duration
of
iliness

Medication
class

Y Response

Adversity/
trauma



Most standard drug dosing is based on
population average, representing
normal metabolism

Increased drug
Decreased drug metabolism leads to
metabolism leads to subtherapedutic levels
drug toxicity or failure or foxicity due to more
to generate active drug | active drug from prodrug
from prodrug '\ 2normal alleles

1 no function 1 increased
alleleor1-2 ~ function allele
decreased
~_ function alleles

-~

_ 2increased
function alleles
or >2 normal alleles

2 ho
function alleles




Pharmacogenetics: Important in OCD & Social Anxiety

Standard dose = turning water
on at same rate in all patients

Metabolizer group = size of
drain

More likely to overflow = high
concentrations, high risk of side

effects /

Poor
metabolizer



Pharmacogenetics: Important in OCD & Social Anxiety

Standard dose = turning water
on at same rate in all patients

Metabolizer group = size of
drain

/

Intermediate
metabolizer



Pharmacogenetics: Important in OCD & Social Anxiety

Standard dose = turning water
on at same rate in all patients

Metabolizer group = size of
drain

U

Normal
metabolizer



Pharmacogenetics: Important in OCD & Social Anxiety

Standard dose = turning water
on at same rate in all patients

Metabolizer group = size of
drain

Rapid
metabolizer



Pharmacogenetics: Important in OCD & Social Anxiety

Standard dose = turning water
on at same rate in all patients

Metabolizer group = size of
drain

More likely to have no
water = low concentrations,

, high risk of non-response

Ultrarapid
metabolizer



Pharmacogenetics: Important in OCD & Social Anxiety

Standard dose = turning water
on at same rate in all patients

Metabolizer group = size of
drain

Inhibitor—hair in the drain



Pharmacogenetics: Important in OCD & Social Anxiety

sodium channel

HA1 blocker
fast or slow Na+
metabolizer @ al
escitalopram | SERT w _
‘\/\/ 5HT2A| Clomipramine
may affect ,’ 5‘\'\«'2«0 may affect, —

(%4
1AL

N o \\c:ﬂ
.

fast or slow may affect 2C19

metabolizer @) 2C19
3A4

\/{ ‘ desmethyl-

may affect clomipramine

(norclomipramine)

1 desmethyl- Hydroxy-
Clhlo;_)ram escitalopram clopramine 1A2
n-oxide N
\ r-didesmethyl-
didesmethyl- clomipramine
escitalopram
Hydroxy-desmethyl
F— =) clopramine
‘P Stahl SM & Strawn JR. Prescriber’s Guide: Children & Adolescents; 2024.



—— |Imipramine equivalent 100 mg
Imipramine equivalent 200 mg
Imipramine equivalent 300 mg

—— Imipramine equivalent 400 mg
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SSRI Dosing in OCD
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P 0
Placebo Low Dose Med Dose High Dose

Jakubovski E et al. Systematic review and meta-analysis: Dose—response curve of SSRIs and SNRIs in anxiety disorders.
= Depress Anxiety 2019;36(3):198-212; Bloch MH et al. Meta-analysis of the dose-response relationship of SSRI in obsessive-
: compulsive disorder. Mol Psychiatry 2010 Aug;15(8):850-5.




Considering OCD and
Social Anxiety Disorder
Separately
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—&— Sertraline plus placebo
—o-— Venlafaxine
—&— Sertraline plus clonazepam
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Benzodiazepine Dosing and Response Iin Anxiety Disorders

Improvement

-0.02

-0.04

-0.06

-0.08

-0.1

-0.12

-0.14

Weeks

1 2 3 4 5

Less than 3 mg
3to6 mg

6 mg

Strimpfl JN, Mills JA, Strawn JR. CNS Spectr 2023;28(1):53-60.
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Paroxetine in Social Anxiety Disorder: The Importance of Time

 12-week, multicenter, randomized,

~
o
|

double-blind trial o
« 187 persons with social anxiety disorder Q 3 .
* 1-week, single-blind, placebo, run-in -g 60 Paroxetine
period, then double-blind, 11-week course 8_ 50 - Placebo
of either paroxetine or placebo 8
* Initial dosage of paroxetine (or placebo) X 40 -
was 20 mg with increases of 10 mg/d 32
weekly (flexible dosing to a maximum of el
50 mg/d) permitted after the second week &
of treatment @ 20 -
» 55% of persons taking paroxetine and ©
24% of persons taking placebo were O 10 -
much improved or very much improved at
the end of treatment (odds ratio [OR], 0 +-
3.88; 95% confidence interval, 2.81-5.36) 1 2 3 45 6 7 8 9101112
Study Week
a Stein MB et al. Paroxetine treatment of generalized social phobia (social anxiety disorder): a randomized controlled

trial. JAMA 1998;280(8):708-13.
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Ketamine in Social Anxiety Disorder

- o o
Adults with SAD (N=18) § 4 n
IV ketamine (0.5 mg/kg over 40 %E 901 bt )
min) vs. saline .
 Infusions in a random order E so-“
with a 28-day washout |-
period between infusions T 70—
O
O
|
Anxiety assessed 3-h post- “g’ GO_W
infusion over 14 d S
% 20 | | i i | i i
Treatment responders (35% - 0 2 4 6 8 10 12 14
LSAS reduction) Time (days)

 33% ketamine
* 0% placebo

Taylor JH et al. Ketamine for social anxiety disorder: a randomized, placebo-
controlled crossover trial. Neuropsychopharmacol 2018;43(2);325-33.



Fasedienol

* Pherines, also known
as vomeropherines, are
odorless synthetic neuroactive

steroids /
* May activate nasal chemosensory | O
\ VTA

neurons in the periphery that in turn

connect with a subset of olfactory BNST of

bulb neurons that directly project to — Lo
GABAergic forward inhibitory ) n’;’:;:ésor Raphd
neurons in the amygdala regulating St

fear and anxiety

V

Liebowitz MR et al. Effect of an acute intranasal aerosol dose of PH94B on social and performance anxiety in women with social anxiety disorder.
Am J Psychiatry 2014;171(6):675-82. ClinicalTrials.gov June 2023.
Liebowitz MR et al. Effect of as-needed use of intranasal PH94B on social and performance anxiety in individuals with social anxiety disorder.
Depress Anxiety 2016;33(12):1081-9.
Monti L, Liebowitz MR. Neural circuits of anxiolytic and antidepressant phermine molecules. CNS Spectr 2022;27(1):66-72.




Fasedienol in Social Anxiety Disorder

Trial 1 Visit 3 (Treatment Phase)
« Randomized, double-blind, placebo-controlled study a
4 - / ’ B Placebo group
* 91 women (age: 19-60) with social anxiety disorder B PHSAR srod
« Laboratory-simulated public speaking and social interaction
challenges -

* Intranasal fasedienol or placebo

» Greater proportion of the fasedienol group was much or very
much improved from the first to the second sets of challenges
compared with the placebo group (75% and 37%)

50

45 |
Trial 2 /
« Patients aged 18 to 65 years with social anxiety 40 I/ \ /
disorder (N=481) B =
 Fasedienol IEN up to QID for acute anxiety x 12 mos |
« At1, 2, and 3 months, 36%, 44%, and 55%, of patients > /————/ ~—e
experienced a 20-point or greater reduction on the LSAS, |

respectively 30
+ 57% had >1 treatment-related ad t " anticiontion . performance
9/% had >1 treatment-related adverse even Anticipation P ToRTaRce

Liebowitz MR et al. Effect of an acute intranasal aerosol dose of PH94B on social and performance anxiety in women with
social anxiety disorder. Am J Psychiatry 2014;171(6):675-82. ClinicalTrials.gov June 2023.

Subjective Units of Distress Score




Considering OCD and
Social Anxiety Disorder
Separately



Double-Blind, Placebo-Controlled Studies of
Relapse Prevention in Adult OCD

// :

lescitalopram|  serr
\..\\\\\

SHT2C~ —
y {

~ fluoxetine | = ‘

', /"

M1 ,'
v
/
/ I
v \

- paroxetine | 5= |

Nos\ /

y b

% sertraline | = w

Escitalopram, N=158

'| 16 wks (24 double blind)

(Fineberg et al. 2007)

Faster relapse on placebo compared to
escitalopram
Greater relapse rate with placebo

Fluoxetine, N=52
20 wks (52 double blind)
(Romano et al. 2001)

Relapse rate on placebo and fluoxetine
similar, but placebo relapse rate >
fluoxetine rate at 60 mg dose

Paroxetine, N=105
12 wks (24 double blind)
(Hollander et al. 2003)

Relapse rate > in patients who received
placebo compared to those who received
paroxetine

Sertraline, N=223
52 wks (28 double blind)
(Koran et al. 2002)

Acute OCD exacerbation more common
with placebo
Drop out more common with placebo




— 200 mg Sertraline
--- 250-400 mg Sertraline
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Study Antipsychotic RD (fixed)
or sub-category n/N 95% ClI

McDougle 1994 5117
McDougle 2000 7120
Hollander 2003 3/10
Bystritsky 2004 4/13
Denys 2004 8/20
Shapira 2004 5/22
Carey 2005 8/20
Erzegovesi 2005 5/10
Fineberg 2005 111

Total (95% CI) 143

Total events: 46 (Antipsychotic), 15 (Placebo)

Test for heterogeneity: Chi2 = 7.35, df =8 (P = 0.50), 2 = 0%
Test for overall effect: Z=4.52 (P < 0.00001)

1 -0.5 0 0.5 1
Favours placebo Favors antipsychotic




Ketamine in Adults With OCD

9
o ( A Ketamine
8 ; -O-Saline
D A\
7
o
8 6 O—0 O
NMDA U)
% 5
7 Y
{‘f\, ketamine = A—AK
< 3 A
s A
- A AA
e
Q
S
0 50 100 150 200 250 O 2 4 6
Time (minutes) Time (days)

Rodriguez CI et al. Randomized controlled crossover trial of ketamine in obsessive-compulsive
disorder: proof-of-concept. Neuropsychopharmacology 2013;38(12):2475-83.




Cannabis Effects on OCD Symptoms

« Acute cannabis use (Mauzay et al, 2021)  Acute CBD/THC use (Kayser et al, 2020)
e | compulsions (60%) and intrusions (49%) « Smoked cannabis, whether primarily
« 1 CBD and 1 dose - more reduction in THC or CBD, has little acute impact
compulsions on OCD sx

» Tolerance OCD effect develops over time R
* No long-term benefit * 18-month longitudinal study (Daumann

. Examined inhaled cannabis vs other types of ~ €tal, 2004)
administration . I OCD sx |tr)1 l:_sers 7 /
—— + | in sx in abstinence > “cannabis
1 3 Ater \ use may aggravate OCD sx”

8=
*%k%k **k%k

k%%

6=

4

" m ~
1

| I
Intrusions Compulsions Anxiety /

Kayser RR et al. The endocannabinoid system: a new treatment target for obsessive compulsive disorder? Cannabis Cannabinoid Res 2019;4(2):77-
87; Kayser RR et al. Acute effects of cannabinoids on symptoms of obsessive-compulsive disorder: A human laboratory study. Depress Anxiety
~ 2020;37(8):801-11; Mauzay D, LaFrance EM, Cuttler C. Acute effects of cannabis on symptoms of obsessive-compulsive disorder. J Affect Disord
~ 2021;279:158-63; Daumann J et al. Self-reported psychopathological symptoms in recreational ecstasy (MDMA) users are mainly associated with
« regular cannabis use: further evidence from a combined cross-sectional/longitudinal investigation. Psychopharmacology (Berl) 2004;173:398-404.

Symptom Severity RatD

a




Clomipramine in OCD

sodium channel
blocker
Na+

Potent inhibitor of serotonin a
reuptake o

» Active N-demethylated metabolite,

SHT2A Clomipramine
norclomipramine, inhibits 5HT and —
7 mayaffecf,
NET \ %

(2
NE reuptake &
Well absorbed g 1A~ %
1st pass metabolism to norclomipramine 2C19
—> active metabolite
3A4
High protein binding N
desmethyl-
Elimination half-lives 2D6 clomipramine
(norclomipramine)
* Clomipramine is 24 h 1
« Demethyl-clomipramine Hydroxy- N
(norclomipramine) is 96 h clopramine \
Time to steady-state for active moieties r-didesmethyl-
~ 3 weeks clomipramine
Ackerman DL, Greenland S. J Clin Psychopharmacol 2002;22(3):309-17; H
; ) ) ) ydroxy-desmethyl-
Stahl SM. Stahl's Prescriber’s Guide. 7th ed; 2020. =) clopramine

Strawn JR & Stahl SM. Case Studies in Psychopharmacology: Children and Adolescents; 2023. 2D6



Clomipramine Therapeutic Drug Monitoring in OCD

Therapeutic Drug Monitoring General Monitoring F—
* Peak 1-3 hrs post-dose, >12-h trough level + EKG at baseline and after dose adjustment in youth and
* Include active metabolite patients >50 years of age and in patients with a cardiac PR
« Side effects do not correlate with plasma levels history
and are generally anticholinergic (not S
serotonergic) 350 .
7
Clomipramine + norclomipramine £ 300 80
- ©))
Toxicity >900 ng/mL £ o5 . .g
» Clomipramine/metabolite ratio may help to o) Q£
evaluate metabolic state or adherence > 200 O O = g
» Higher CMP/norclomipramine ratio - better O O © =
c 150 @ =
OCD response = @ £ o
» Ratio affected by smoking and EtOH S 100 @ O Q) ° 5
consumption = O O o © g
Ordering pearls g 50 D) O O
« 1.5 mL whole blood, red top © 0
* Order name: “Clomipramine and metabolite 2l e Y 7%, 128 L7/ L
levels’ Clomipramine dose (mg/day)
Vandel B et al. Eur J Clin Pharmacol 1982;22(1):15-20; Burch JE et al. Psychopharmacology (Berl) 1982;77(4):344-7;

Mavissakalian MR et al. J Clin Psychopharmacol 1990;10(4):261-8; Dencker SJ, Nagy A. Acta Psychiatr Scand
1979;59(3):326-34; Stern RS et al. Br J Psychiatry 1980;136:161-6.




Clomipramine and Fluvoxamine for Refractory OCD

fluvoxamin

desmethyl-
. clomipramine
. (norclomipramine)

2C19

Fluvoxamine is a potent inhibitor of CYP1A2, CYP2C19, and CYP3A4 and a weak 2DG6 inhibitor. Thus, the
combination of CMI + fluvoxamine improves the ratio of CMI > desmethylclomipramine but increases
overall blood levels of CMI + desmethylclomipramine.

Balant-Gorgia AE et al. Clin Pharmacokinet 1991;20(6):447-62;
Whirl-Carrillo M et al. Clin Pharmacol Ther 2012;92(4):414-7;
de Vos A et al. Pharmacogenomics J 2011;11(5):359-67.




Clomipramine and CYP2D6 Inhibitor

Remember: Patients who have
CYP2D6 hypometabolism because
of genetic variation may be at
increased risk of build-up of DCMI

sodium channel

blocker

H‘l Na+

desmethyl-
clomipramine
(norclomipramine) :

Balant-Gorgia AE et al. Clin Pharmacokinet 1991;20(6):447-62;
Whirl-Carrillo M et al. Clin Pharmacol Ther 2012;92(4):414-7;
de Vos A et al. Pharmacogenomics J 2011;11(5):359-67.




blocker

Clomipramine + Fluvoxamine

At steady state, clomipramine to norclomipramine (desmethylclomipramine) is 1:2—3

Caution with clomipramine + SSRIs other than fluvoxamine, particularly CYP2D6
inhibitors (e.g., fluoxetine and paroxetine)

« DCMI is metabolized by CYP2D6

» Clomipramine in combination with fluoxetine or other 2D6 inhibitors leads to increased serum
concentration of desmethylclomipramine, an even greater desmethylclomipramine >> CMI
ratio, and increased risk for undesirable adrenergic effects

Fluvoxamine is a potent inhibitor of CYP1A2, CYP2C19, and CYP3A4 and a weak 2D6
inhibitor
* Clomipramine +fluvoxamine T CMI > desmethylclomipramine, and T total clomipramine +
desmethylclomipramine

Recommend an adequate trial of fluvoxamine; if fluvoxamine is ineffective, may consider
slowly adding clomipramine until the clomipramine:desmethylclomipramine ratio is >3
and still within the therapeutic range of clomipramine + desmethylclomipramine < 450
ng/mL

Fung R et al. J Can Acad Child Adolesc Psychiatry 2022;30(3):150-5;
Figueroa Y et al. J Child Adolesc Psychopharmacol 1998;8(1):61-7.



MAO Inhibitors
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Effect Size

Benzo

0.68

SSRI
Jug Class

How Do MAOIs Stack Up?

Initial Titration Initial Target | Maximum
Dose (mg/d) Dose Daily Dose
(mg/d) (mg/d) (mg/d)
| b id
socarboxazl 1020 None 30-60 30-60
Moclobemide
' 150 None 300 600
Phenelzine L
5y | BN 2 15-60 90
3 weeks
Selegiline 3 no less
0.46 0.42 transdermal 6 than every 6 6-12
2 weeks
Tranylcypromine _
AED RIMOA-A At 10-30 1%3’:31 32 3040 60

Thase ME. J Clin Psychiatry 2012;73(suppl 1):10-6.
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Summary: Treatment of OCD and Social Anxiety Disc

Evaluating non-response Consider unrecognized substance use, Consider unrecognized substance use,
OTC medications, context-related OTC medications, context-related
anxiety, comorbidity (e.g., personality anxiety, comorbidity (e.g., personality
disorders, ADHD, trauma) disorders, ADHD, trauma)

Most evidence-based psychotherapy

Role of benzodiazepines

Evidence-based psychotherapy Yes, generally incorporates exposure Yes, and...must incorporate exposure

Additional interventions (not discussed)  Pregabalin, quetiapine, and gabapentin  Pregabalin, quetiapine, and gabapentin

lamotrigine, other mood stabilizers
Not discussed, = 5 i
generally small N, ' ?
require replication




Conclusions

OCD and social anxiety disorder have overlapping risk factors and neurobiology

Clinical features Avoidance and distress with exposure
Cognitive features Inhibitory learning deficits
Psychotherapy CBT with emphasis on exposure

Serotonergic agents are first-line psychopharmacologic interventions for both social anxiety disorder and OCD
« OCD: SSRIs, SNRIs, TCAs
» Social anxiety disorder: SSRIs, SNRIs, TCAs, and MAOlIs
» Dose/exposure is important—consider sources of variation (e.g., pharmacogenetics)
Benzodiazepines
« OCD: generally, no
« Social anxiety disorder: may have role
Clomipramine
» Peak 1-3 hrs post-dose—need >12-h trough level
* |nclude active metabolite in testing
» Side effects do not correlate well with plasma levels and are generally anticholinergic (not serotonergic)



Posttest 1

Augmentation of clomipramine with fluvoxamine, a potent
inhibitor of CYP1A2, will:

1. Increase the ratio of clomipramine to norclomipramine
2. Decrease the ratio of clomipramine to norclomipramine

3. Decrease total clomipramine and norclomipramine
concentrations

4. Have no effect on clomipramine or norclomipramine
concentrations



Posttest 2

A 50-year-old preschool teacher with social anxiety disorder
begins treatment with a benzodiazepine for her severe anxiety.
Which of the following is associated with the fastest response?

1. Adose >12 mg/day in lorazepam equivalents

2. A dose >6 mg/day in lorazepam equivalents

3. A dose between 3 and 6 mg/day in lorazepam equivalents
4. A dose <3 mg/day in lorazepam equivalents




Posttest 3

In both anxiety disorders and OCD, treatment response:

1. Is better with higher doses
2. Is unrelated to dose
3. Is better with lower doses
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