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Obsessive Compulsive symptoms in schizophrenia

• Around 25% of patients with schizophrenia meet DSM-criteria for OCD1

• a more negative prognosis:

– higher positive and depressive symptoms2

– reduced social functioning3

– greater suicidal risk4

• Drug-induced OCS:

– By far the highest rates (20-70%) are reported for clozapine5,6

– Possibly via serotonin receptor antagonism

– Only a few studies on the impact of this comorbidity and who is at higher 
risk

(1) Mukhopadhaya K et al., 2009; (2) Biria et al. 2019; (3) Tonna et al., 2015); (4) Szmulewicz et al., 2015;
(5) Beduin et al., 2012; (6) Fonseka et al., 2014



Objectives

1. Neuropsychological and behavioural characterisation of the 
clozapine-induced OCS in schizophrenia (comparison with 
OCD and healthy volunteers)

2. Understanding the neurobiological basis of clozapine-induced 
OCS in schizophrenia: 

• using a novel battery of cognitive tests and Magnetic Resonance 
Spectroscopy (MRS) at 7 Tesla



 Ongoing behavioural study in healthy volunteers, OCD and schizophrenia

patients

 Finished the pilot study to find the best parameters for the 7T MRS

study to look at GABA, glutamate and glutamine in regions important for

OCD

 Approved amended ethics application for the 7T MRS project after

our pilot study

 Ready to start the 7T MRS project

 The MRS results will be merged with the findings of an ongoing

genetic study in the same participants

Milestones



Checking compulsions

• Most common OCD symptom in clozapine induced OCS1

• No reliable computer task

• Newly developed checking task

(1) Grover et at., 2015
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Preliminary results
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7T MRS pilot study progress



7 Tesla Magnetic Resonance 
Spectroscopy (MRS)

The advantages of Ultra-High-Field 7T MRS: 

– Differentiates glutamate, glutamine and GABA with a higher
accuracy1 in the regions important for OCD symptoms.

BUT: It is very hard to get good signal and all

parameters right!!

(1) Godlewska et al., 2017



7T MRS pilot study

- Testing different locations and voxel sizes 

- Factors contributing to good and bad signal

- Calibrating and optimizing all parameters for best result

- Finding the best structural landmarks for our ROI 

- After 7 months and 27 MRS scans, we finally found the best  

criteria! 



Before After

Signal improvement
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7 Tesla Magnetic Resonance 
Spectroscopy (MRS)



Image Verification task

• Different variations in each block:

- blocks with no feedback (not knowing how you did)
- block where checking is being punished
- block where asking for feedback is being punished
- block where you received feedback all the time



7 Tesla Magnetic Resonance 
Spectroscopy (MRS)
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Abstract

Background. Obsessive-compulsivedisorder (OCD) is common in clozapine-treated patients
although the actual prevalence, phenomenology and risk factors remain unclear. The aim of
the present study was to address the three aforementioned questions.
Methods. Theelectronic recordsof a largecohort of clozapine-medicated schizophreniapatients
routinely screened for OCD were used. The Obsessive Compulsive Inventory Revised version
(OCI-R) was available from 118 cases and a 21 points cut-off threshold for OCD was defined.
Results. OCD prevalence was 47%, higher in patients on poly-pharmacy than on monother-
apy (64% vs 31%; p = 0.001). Two OCI-R factors had significantly higher scores and distinct
risk factors: checking behaviour (mean = 5.1; SD = 3.6) correlated with length of clozapine
treatment (r = 0.21; p = 0.026), and obsessing factor (mean = 4.8; SD = 3.6) correlated
with psychosis severity (r = 0.59; p = 0.001). These factors along with total OCI-R, did not
correlate with either clozapine dose or plasma levels, after correcting for psychosis severity.
Conclusions. Screening for OCD in clozapine patients, and probably in those treated with
structurally similar drugs with potent antiserotoninergic properties, should bewidely adopted
by clinicians. Further research isneeded to understand thepathophysiology underlying repeti-
tive behavior onset in clozapine-treated patients.

Background

Obsessive–compulsivedisorder (OCD) iscommon in schizophrenia patients treated with anti-
psychotics with significant anti-serotoninergic action (Swets et al. 2014; Grillault Laroche &
Gaillard, 2016). Clozapine was the first drug reported (Baker et al. 1992) and is still the medi-
cation more frequently associated with OCD (Poyurovsky et al. 2001), along with olanzapine
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Some references to OCD from our group



• The computerised analogue of the Wisconsin Cart Sorting Task.

• Learning new rules on the basis of trial-and-error-feedback.

• Two dimensions: shapes and lines

• A shift within dimension: 
Intradimentional set-shifting

• A shift between dimensions: 
Extradimensional set-shifting

CANTAB Intra-Extra Dimensional Set Shift (IED)



Barnett et al., Neuroscience & 
Biobehavioral Reviews, 2010

The CANTAB Intradimensional/Extradimensional (IED) 
attentional set shifting task 



CANTAB Spatial Working Memory (SWM) Task



Toucher Task

Instructions:

Produce as many novel visuo special sequences of 4 finger presses 
as possible. Please notice that you can press each button only once 
within each sequence.

4! = 24 possible answers



So far...

 Acquired two ethical approvals to test both OCD and schizophrenia
patients on our behavioural paradigm

 Contributed to another project in OCD patients which will make me a
co-author of their publication

 7T MRS pilot study to find the optimal parameters to look at GABA
and Glutamate in regions important for OCD (ongoing)

 Analysed clinical and demographic data of schizophrenia patients on
clozapine and wrote a paper which is currently under review for
publication

 Designed and developed a novel touch screen computer task that
measures checking behavior, one of the main symptoms in
schizophrenia with OCS and OCD patients



Difference in angle or size



Image Verification Task

Block 1
no feedback provided: How do people behave under uncertainty?

Block 2
10 free optional feedbacks: 
- Do patients with OCS prefer to receive feedback? 
- Do they still want it despite paying a price for it? 
- Do they avoid the feedback to avoid changing the positive belief
about their performance?

Block 3: 
feedback + punishment for checking:
- Do patients still check if they have to pay a price for it? 
- Does previous punishment (wrong answers) make them check more?

Block 4:
no feedback (no punishment for wrong answers) + easy stimuli (less 
uncertainty): is checking habitual or goal-directed?



Computerised Tasks 

CANTAB Spatial Working Memory

Working
Memory

CANTAB IED-set shifting

Cognitive 
Flexibility

Stereotyped 
responding

Two Choice Guessing Task

Perseverance

Checking 
behaviour

Toucher Task

Image Verification TaskTwo-Choice-Guessing-Task



Image Verification Task (IVT)

This is how it works:

1. Displaying two black and white drawings of objects one after another

2. Participants must decide if these drawings are the same or different

3. Before they answer, they have the chance to go back to see these
drawings again if they wish

4. They must then rate how confident they are about their answers



Hypotheses

• Cognitive performance of schizophrenia patients with OCS:
– Exacerbations in cognitive rigidity  Patel et al. (2010) found 

decreased cognitive flexibility in schizo-obsessive patients.

– Increased perseveration not due to working memory deficits

– Increased checking behaviour  the most common OCD 
symptom in clozapine induced OCS (Grover et at., 2015).

• MRS:
– Increased glutamate/GABA ratio in anterior cingulate and OFC 

as part of the cortico-striatal circuitry underlying compulsive 
behaviour in schizophrenia group with OCS.



Study design

1. Behavioural + Cross sectional study (currently
ongoing):

- 30 schizophrenia participants on clozapine with OCS

- 30 schizophrenia participants on clozapine without OCS

- 30 OCD participants

- 30 Healthy volunteers

2. 7T MRS study:

- the same design



Impact and clinical risk factors of
antipsychotic-induced OCD 



• Clinical records of 231 clozapine-treated patients 

• Excluding OCD diagnosis prior to clozapine treatment

• Dividing patients into extreme cases of:
– OCD (N=56, OCI ≥24 or checking subscale ≥6) 

– non-OCD (N=29, OCI <15, checking subscale <4 and treatment duration > 5 years)

• OCD outcome:
– The Global Assessment of Functioning (GAF)

– Short version of Warwick-Edinburgh Wellbeing scale 

– Clinical Global Impression for schizophrenia (CGI)

• Socio-demographic and clinical risk factors:
– paternal and maternal age, birth weight, family history of psychosis, age at presentation 

of schizophrenia, treatment dose and duration, smoking habit, comorbidities with other 
psychiatric disorders and whether or not the psychosis was initially triggered by drug use

Methods



Biria et al. (under review)

 The clinician-scored 
GAF did not find these 
differences

A cross sectional study of impact and clinical risk factors of
antipsychotic-induced OCD 

 Lack of awareness 
leading to inadequate 
treatment of the OCD 
symptoms 

 Lower subjective 
wellbeing scores in 
the schizo-OCD 
group

 Paternal age and clozapine dose as 
only potential risk factors



Biria et al. (under review)

 Schizophrenia 
patients in OCD 
group show 
higher positive 
and higher 
depressive 
symptoms 

A cross sectional study of impact and clinical risk factors of
antipsychotic-induced OCD 

**

*



Patients with positive 
symptoms at higher risk 

for OCD?

Possible explanations

Biria et al. (under review)

OR

Positive
symptoms

Anxiety 
and stress

Rituals and 

behaviour

Rituals and 
habit-like 
behaviour

OCD 
symptoms

1.

2.

delusional 
hypervigilance

initially goal-
directed OCS

habit-like 
behaviour

OCD
symptoms



Performance across blocks within groups


