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PREVENTION OF PSYCHOTIC DISORDERS 
AND/OR TREATMENT OF PSYCHOTIC 

SYMPTOMS 

FIELD OF THE INVENTION 

[0001] The invention is directed toward methods of preven 
tion of psychotic disorders, including schizophrenia, in par 
ticular, inhibiting such disorders from developing. 

BACKGROUND OF THE INVENTION 

[0002] Psychotic disorders are a group of serious mental 
illnesses With an average age of onset in late adolescence or 
early adulthood. The most common psychotic disorders 
include schizophrenia, bipolar disorder With psychotic fea 
tures, major depression With psychotic features. Psychotic 
disorders are primarily characterized by the presence of hal 
lucinations, delusions (such as hearing voices and paranoia) 
and related changes in behaviour. 
[0003] Schizophrenia represents the majority of psychotic 
disorders (about 60%). In 1990, Schizophrenia Was estimated 
to be the 10th leading cause of non-fatal burden in the World, 
accounting for 2.6% of total “years of life lived With disabil 
ity” (YLD), around the same percentage as congenital mal 
formations. The Global Burden of Disease 2000 study found 
the disease to be the 7th leading cause of YLDs at the global 
level, accounting for 2.8% of total global YLD. 
[0004] Whilst the potential bene?t of preventing psychotic 
disorders is great, currently available strategies for prevention 
by treating attenuated symptoms With pharmacological psy 
chiatric interventions (e. g., antipsychotics, antidepressants, 
mood stabilizers) are not ideal. 
[0005] Previous trials have investigated the preventive use 
of antipsychotic medications in ultra-high-risk groups. One 
study for example shoWed that a combination of risperidone 
and cognitive therapy for 6 months Was signi?cantly more 
effective than supportive counselling at end of intervention, 
but not at 12-month folloW-up. A second study, compared 12 
months intervention With olanzapine to placebo and found no 
signi?cant intervention group differences. It Was concluded 
that the bene?ts of pre-onset intervention With antip sychotics 
may outWeigh the risks to a degree su?icient to endorse future 
trials. HoWever, the use of antipsychotic medication for indi 
cated prevention remains controversial even in research set 
tings because of the high number of false positives (about 
70-80% of people Who meet ultra-high-risk criteria do not 
progress to psychotic disorder Within one year). Stigmatiza 
tion associated With the use antipsychotics, and unWanted 
side effects Which include metabolic changes, sexual dys 
function and Weight gain are often not acceptable. Other side 
effects may include dyslipidaemia, cardiac arrhythmia and 
osteoporosis. 
[0006] The use of such medication as a preventative therapy 
is controversial because there is no certainty that patients at 
risk of developing the psychosis Will go on to develop the 
disease. Many patients fail to respond to these medications or 
only to a limited degree. None of these available medicines 
reliably produce a complete remission of symptoms. 
[0007] The diagnostic criteria used to identify individuals 
at risk for psychotic disorders is imprecise, particularly given 
that not all individuals assessed at high risk Will transition to 
a psychotic disorder Within one year. The transition rate for 
individuals may vary betWeen 5%-40% depending on the 
population Which the risk is assessed against. Therefore phar 
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macological interventions are not ideal since not all individu 
als may bene?t in the long term and Would also lead to 
unnecessary costs and Waste of resources. 

[0008] In order to loWer the risk of individuals transitioning 
to psychosis or a psychotic disorder, intervention therapies 
are needed. There is also a need for intervention therapies that 
reduce or minimise biological or psychosocial damage that 
manifests during the onset of psychotic disorders. There is 
also a need for preventative therapies With minimal risk of 
unWanted side-effects and also With a sustained therapeutic 
effect. 
[0009] In contrast, omega-3 polyunsaturated fatty acids 
(PUFA) have been shoWn to be very safe even When used in 
relatively high doses and except from gastrointestinal symp 
toms like ?shy eructation, nausea and loose stools Which may 
occur, they are free of clinically relevant side effects. They 
have the advantage of excellent tolerability, public accep 
tance, relatively loW costs, and bene?ts for general health. 
[0010] Some therapeutic effects of omega-3 PUFA on car 
diovascular diseases are already Well knoWn. It has also been 
suggested that these PUFAs are essential for normal pre-natal 
or post-natal development of retina and the brain. 
[0011] US. Pat. No. 6,384,077 (Peet et al) describes a 
method of treating schizophrenia and related disorders in 
patients diagnosed as already having the disorder by admin 
istration of highly puri?ed eicosapentanoic acid (EPA) in 
combination With a drug that acts primarily on neurotrans 
mitter metabolism of receptors. The composition used in this 
method contains at least 90% or more EPA, and less than 5% 
docosahexaenoic acid (DHA). 
[0012] US 2007/0161705 (Bruzzese) describes use of 
omega-3 PUFA, including a mixture of DHA and EPA for 
prevention and/or treatment of disturbances of the central 
nervous system including schizophrenia. 
[0013] Although it is knoWn to a certain degree that com 
positions comprising combinations of omega-3 PUFA may 
have shoWn effectiveness in the treatment of mental disor 
ders, none of the literature provide a reasonable expectation 
that the use of such omega-3 fatty acids may prevent or delay 
the onset of such diseases in individuals assessed at ultra high 
risk of developing a psychotic disorder. Moreover, there is no 
published evidence that such treatment could have long term 
bene?ts for certain individuals, after the treatment or inter 
vention has ceased. 

[0014] The present invention seeks to at least minimise one 
of the above limitations and/or address these needs. 

SUMMARY OF THE INVENTION 

[0015] In one aspect, there is provided a method of prevent 
ing a psychotic disorder in a subject in need of intervention 
including administering to the subject a composition includ 
ing EPA (eicosapentanoic acid) and DHA (docosahexaenoic 
acid). 
[0016] In another aspect, the present invention also pro 
vides a method of preventing a psychotic disorder in a subject 
including the steps of: 
[0017] assessing the subject for risk of developing a psy 
chotic disorder; 
[0018] selecting subjects that meet the Ultra High Risk 
(UHR) criteria for developing a psychotic disorder; and 
[0019] administering to the selected subject a composition 
including EPA and DHA. 
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[0020] In a further aspect, the invention provides a method 
of treating pre-psychotic symptoms in a subject, including 
administering to the subject a composition including EPA and 
DHA. 
[0021] Preferably the composition is administered for a 
de?ned period, preferably for at least about 3 months up to 
about 6 months. 
[0022] In another aspect, the present invention provides use 
of a composition including EPA and DHA for the preparation 
of a medicament for preventing a psychotic disorder in a 
subject in need of intervention. 
[0023] In a further aspect the present invention provides use 
of a composition including EPA and DHA for the preparation 
of a medicament for treating pre-psychotic symptoms in a 
subject. 
[0024] In yet a further aspect, the present invention pro 
vides a composition including EPA and DHA When used for 
the prevention of a psychotic disorder in a subject in need of 
intervention. 
[0025] In another aspect, the present invention provides a 
composition including EPA and DHA When used for the 
treatment of pre-psychotic symptoms in a subject. 
[0026] In yet a further aspect, there is provided a kit for 
preventing a psychotic disorder including a composition 
including EPA and DHA and instructions for use of the kit. 
[0027] In another aspect, the present invention provides a 
kit for treating pre-psychotic symptoms including a compo 
sition including EPA and DHA and instructions for use of the 
kit. 

BRIEF DESCRIPTION OF THE FIGURES 

[0028] FIG. 1 Pie graphs shoWing fatty acid component of 
(A) active capsules and (B) placebo capsules used in the study 
of the example. 
[0029] FIG. 2 FloW diagram shoWing enrolment, selection 
and outcomes of the study of the example. 
[0030] FIG. 3 Kaplan-Meier survival analysis of transition 
from prodromal state to psychosis in patients assigned to 
omega-3 fatty acids (n:4l) or placebo (n:40) in the study of 
the example. 
[0031] FIG. 4 shoWs mean scores (95% Cl) for secondary 
outcome measures for omega-3 fatty acids (square) and pla 
cebo (circle). Points represent means, and bars represent the 
95% Cl. For the PANSS the minimum total score is 30, and 
the minimum score for the positive, negative, and global 
subscale is 7, 7, and, 16, respectively. The MADRS measures 
the severity of 10 symptoms on a scale from 0 to 6. The GAF 
measures social, occupational and psychological functioning 
on a single numeric scale (0 through 100), With higher scores 
indicating better functioning. 

DETAILED DESCRIPTION 

[0032] The inventor(s) have found that folloWing adminis 
tration of a composition including eicosapentanoic acid 
(EPA) and docosahexaenoic acid (DHA) over a de?ned 
period in ultra high risk (UHR) individuals, the conversion 
rate to psychosis for those individuals receiving the compo 
sition Was signi?cantly loWer than those individuals receiving 
a placebo at the end of this period. 
[0033] Unexpectedly, When the same group of individuals 
Were folloWed up at intervals after the end of intervention, the 
rate of conversion to psychosis Was still signi?cantly loWer in 
the group that received the omega-3 fatty acid composition 
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compared to the placebo group. Thus a sustained effect from 
the intervention Was ob served in the group of UHR individu 
als Who received polyunsaturated fatty acids (PUFA) com 
pared to placebo beyond the period of intervention. Further 
more, the individuals Who received the omega-3 fatty acid 
composition shoWed signi?cantly reduced symptoms and 
improved functioning, beyond the intervention period, Which 
Was again unexpected. 
[0034] The ?nding that the risk of individuals developing a 
psychotic disorder may be signi?cantly reduced in those indi 
viduals assessed to be at ultra high risk of developing a 
psychotic disorder is signi?cant. This ?nding therefore pro 
vides a potential for a positive outcome for those individuals 
Without the stigma and associated side-effects With available 
medications. 
[0035] The most striking ?nding by the inventors is that 
group differences Were sustained after cessation of the inter 
vention. Trials of antipsychotics have not found this. Without 
being bound by any theory or mode of action, the sustained 
effect may be explained by neuroprotective properties as 
omega-3 PUFA can induce antiapoptotic and antioxidative 
factors. In support of this, in vivo lH-MRS has demonstrated 
that EPA can increase glutathione in temporal lobes of ?rst 
episode psychosis patients, Which may protect neurons from 
oxidative stress. 
[0036] In one aspect of the invention there is provided a 
method of preventing a psychotic disorder in a subject in need 
of intervention including administering to the subject a com 
position including EPA and DHA. 
[0037] Psychotic disorders are primarily characterized by 
the presence of hallucinations, delusions (such as hearing 
voices and paranoia) and related changes in behaviour. These 
disorders are comprised of a group of serious illnesses of 
unknoWn aetiology, With an average age of onset in late ado 
lescence or early adulthood, and a lifetime prevalence of 
3-5%. Schizophrenia, schizoaffective disorder or schizotypal 
disorders represent the largest group of psychotic disorders 
(about 60%). Other forms of psychotic disorders include for 
example affective psychosis, bipolar disorder With psychotic 
features, major depression With psychotic features. 
[0038] Schizophrenia is a severe mental disorder Which 
usually starts in adolescence or early adult life and often has 
a chronic disabling course. It is generally characterized by 
fundamental and characteristic distortions in form and con 
tent of thinking and perception (loosening of associations, 
delusions, and hallucinations), mood (?attened, inappropri 
ate, or blunted affect) and behaviour (bizarre, apparently pur 
poseless and stereotyped activity or inactivity). 
[0039] Psychotic disorders, in particular schizophrenia, 
may be caused by a combination of genetic or biological 
predisposition as Well as other factors such as prepregnancy 
factors, pregnancy stress, other prenatal factors, social stress, 
family stress or environmental stressors during a person’s life. 
Schizophrenia has also been associated With a chemical 
imbalance in the brain, involving dysregulation of the dopam 
inergic and serotinergic neurotransmitter systems. 
[0040] In this invention, the subject in need of intervention 
is an individual diagnosed or assessed to be at “Ultra High 
Risk” (UHR) of developing or transitioning to a psychotic 
disorder, in particular, a psychotic disorder Within 12 months 
from commencement of treatment. 

[0041] Assessment of individuals to be at “ultra-high-risk” 
(U HR) of developing or transitioning to a psychotic disorder 
uses a combination of trait and state risk factors. The UHR 
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criteria identify individuals with attenuated psychotic symp 
toms with a risk of developing psychosis within 12 months of 
the assessment. 
[0042] Assessment may be determined using international 
diagnostic criteria (such as those contained in the DSM IV or 
the ICD 10) to interpret the results of structured or unstruc 
tured interviews (e.g. Structured Clinical Interview SCID for 
DSM IV). These criteria are used to distinguish between 
subthreshold and full threshold psychotic disorders. DSM IV 
classi?cation system is otherwise known as the Diagnostic 
and Statistical Manual of Mental Disorders (DSM) is a 
widely used handbook amongst mental health professionals 
for diagnosing and categorising mental disorders. 
[0043] UHR individuals may be assessed as having met 
criteria for one or more of the following three de?ned groups 
for risk factors for psychosis (also summarised in Table 1 
below): 
[0044] (1) attenuated positive psychotic symptoms; 
[0045] (2) transient psychosis; and 
[0046] (3) genetic risk plus decrease in functioning. 
[0047] These individuals are also referred to as showing 
pre-psychotic symptoms. 
[0048] The symptoms of psychotic disorders are diverse, 
encompassing almost every aspect of cognition and behav 
iour and may be characterized as positive or negative symp 
toms. Positive symptoms are those that are brought on by the 
disorder (e.g. hallucinations, delusions). Negative symptoms 
are those qualities taken away by the illness (e.g. one’s drive 
and motivation are gone). These symptoms may be scored 
according to the Positive and Negative Syndrome Scale 
(PANSS). PANSS is a medical scale used for measuring 
symptom severity of patients with schizophrenia. It is widely 
used in the study of antipsychotic therapy. The name refers to 
the two types of symptoms in schizophrenia, as de?ned by the 
American Psychiatric Association: positive symptoms, 
which refer to an excess or distortion of normal functions, and 
negative symptoms, which represent a diminution or loss of 
normal functions. 
[0049] The PANSS contains 30 symptoms (7 positive, 7 
negative and 16 global) which are rated on scale OIabsent to 

6:extreme). 
[0050] The individuals assessed as being at UHR are pref 
erably young.Young individuals are considered to be between 
the ages of about 13 and about 25 years of age. 
[0051] In this speci?cation, prevention or preventing or 
grammatical variations of this term means arresting the devel 
opment of symptoms in individuals assessed to be at UHR for 
developing a psychotic disorder. In this speci?cation, the 
terms inhibition and prevention may be used interchangeably. 
Intervention or intervening in this instance, is for the purpose 
of inhibiting a psychotic disorder from occurring by reducing 
the severity of a psychotic disorder subthreshold manifesta 
tion of psychosis. 
[0052] Prevention is considered to be successful if ?rst 
episode psychosis (FEP) has not occurred for an extended 
period following the intervention period, preferably 1 year (or 
about 12 months) following the beginning of the intervention 
period. 
[0053] The composition is administered to a subject in need 
of intervention for a limited period. Preferably the period of 
administration is between about 3 months up to about 6 
months. Most preferably, the administration is for about 3 
months. This period is referred to as the “intervention 
period”. Although the intervention period (or period of 
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administration) is for a de?ned period, it is also contemplated 
that these patients may continue administration of the com 
position beyond the intervention period. This may be contin 
ued inde?nitely. 
[0054] Once the intervention period has ceased, the indi 
vidual may be continually monitored for any progression or 
regression of symptoms. 
[0055] In another aspect, the present invention also pro 
vides a method of preventing a psychotic disorder in a subject 
including the steps of: 
[0056] assessing the subject for risk of developing a psy 
chotic disorder; 
[0057] selecting subjects that meet the Ultra High Risk 
(UHR) criteria for developing a psychotic disorder; and 
[0058] administering to the selected subject a composition 
including EPA and DHA. 
[0059] In yet a further aspect, the present invention pro 
vides use of a composition including EPA and DHA for the 
preparation of a medicament for preventing a psychotic dis 
order in a subject in need of intervention. 
[0060] Young individuals diagnosed with attenuated psy 
chotic symptoms at UHR forpsychosis have shown structural 
brain abnormalities prior to their ?rst episode psychosis 
(FEP), that further progress during transition to full threshold 
psychotic disorder, suggesting that active biological pro 
cesses are involved even at this early stage of progression of 
the disorder. Accordingly, without being bound by any par 
ticular theory or mode of action, intervention in UHR indi 
viduals prior to PEP may reduce the risk of developing brain 
structural abnormalities in the patient and therefore onset of a 
psychotic disorder. 
[0061] Psychosocial disability is also associated with psy 
chotic disorders. Much of collateral psychosocial damage in 
schizophrenia is known to occur early in the pathogenesis of 
the disease, in particular prior to PEP. Thus before a full 
threshold psychotic disorder can be diagnosed signi?cant 
psychosocial disability will have accrued to the individual 
including loss of function in the workplace or educational 
arena, (lose peer group school career professional relation 
ships) and destruction of social networks. Individuals 
assessed at UHR for psychosis (or subthreshold psychosis) 
are often severely distressed by their symptoms and there is a 
high risk of suicide in this group. Accordingly, without being 
bound by any particular theory or mode of action, interven 
tion in UHR individuals prior to PEP may reduce the severity 
of psychosocial disability and consequences of the disability. 
[0062] It is also therefore contemplated that the interven 
tion according to the invention may be used to prevent or 
delay the onset of one or more symptoms of a psychotic 
disorder. That is, the severity and number of symptoms which 
are identi?ed in UHR individuals may be observed to have 
reduced or regress after the intervention period. 

[0063] Accordingly, the present invention provides a 
method of treating pre-psychotic symptoms in a subject, 
including administering to the subject a composition includ 
ing EPA and DHA. 
[0064] In a further aspect the present invention provides use 
of a composition including EPA and DHA for the preparation 
of a medicament for treating pre-psychotic symptoms in a 
subject. 
[0065] As described above, intervention and/or treatment 
according to the invention involves administration of a com 
position including EPA and DHA. 
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[0066] Without being bound by any theory or mode of 
action, the therapeutic effect of omega-3 PUFA may result 
from altered membrane ?uidity and receptor response folloW 
ing their incorporation into cell membranes. Omega-3 PUFA 
may also interact With the dopaminergic and serotonergic 
systems. Both systems have been associated With the patho 
physiology of schizophrenia. It is generally believed that 
glutathione, Which protects neurons from excitability and 
oxidative stress, is abnormally loW in schizophrenia. EPA 
may increase glutathione levels in the brain. 
[0067] Accordingly, the present invention also provides a 
composition including EPA and DHA When used for the 
prevention of a psychotic disorder in a subject in need of 
intervention. 
[0068] In another aspect, the present invention provides a 
composition including EPA and DHA When used for the 
treatment of pre-psychotic symptoms in a subject. 
[0069] Omega 3 fatty acids are an important class of fatty 
acids, that include eicosapentanoic acid (EPA, C20:5 n-3) and 
docosahexaenoic acid (DHA, C22:6 n-3). EPA is a highly 
poly-unsaturated fatty acid (PUFA) Which contains 20 carbon 
atoms and 5 double bonds all in the cis-con?guration. The 
double bonds are located at position 5, 8, 11, 14 and 17. The 
full chemical name is all cis (or all Z) 5, 8, 11, 14, 17-eicosa 
pentanoic acid. DHA is also a PUFA Which contains 22 car 
bon atoms and 6 double bonds all in the cis-con?guration. 
The full chemical name is all cis (or all Z) 4, 7, 10, 13, 16, 
19-docosahexanoic acid. 
[0070] Typically, dietary sources of DHA and EPA are 
derived from concentrated ?sh oils or other sources such as 
marine micro-organisms or plants. HoWever, it is contem 
plated that oils used in the composition may be derived syn 
thetically. 
[0071] In this speci?cation, reference to either DHA or 
EPA may include a pharmaceutically acceptable derivative 
thereof. For example, EPA may be in the form of ethyl-EPA, 
lithium EPA, mono-, di-, or triglyceride EPA or any other 
ester or salt of EPA, or its free form of EPA. 
[0072] Preferably, the unit dosage form of EPA and DHA in 
the composition includes about 100 to 1000 mg. Preferably 
the composition includes about 700 mg of EPA and at least 
about 480 mg of DHA. 
[0073] The composition is preferably formulated in a unit 
dosage form by Well knoWn methods. The term “unit dosage 
form” refers to physically discrete units suitable as unitary 
dosage for the subject, each unit containing a predetermined 
quantity of active material calculated to produce the desired 
effect. The ?nal unit dosage form depends in part to the 
availability of suitable EPA and DHA in suitable concentra 
tions or purity. 
[0074] In a preferred embodiment of the invention, the ?nal 
dose of EPA administered to the subject per day is about 700 
mg and the ?nal dose of DHA administered to the subject per 
day is 480 mg. The composition may be administered in 
multiple dosages over the period of the day. For example, 4 
capsules may be administered over the course of the day (tWo 
in the morning and tWo in the evening). HoWever, other 
administration (such as once daily, or tWice daily) are not 
excluded. 
[0075] Whilst it is possible that EPA and DHA be admin 
istered alone, it is preferable that they are administered 
together in a single composition. When in a single composi 
tion, EPA and DHA are present in a ratio of betWeen about 3: 1 
and 7:5, preferably betWeen about 3:2 and 7:5. Accordingly, 
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preferably the composition includes EPA and DHA (When 
combined) in a concentration of more than about 50%, pref 
erably more than about 55%, more preferably about 60%. 
[0076] It Will be appreciated that other omega-3 fatty acids 
may also be present in the composition, such as eicosatrienoic 
acid (ETA), eicsoatetraenoic acid, docosapentaenoic acid 
(DPA). Other fatty acids (ie other than omega-3 fatty acids) 
may also be present in the composition, for example oleic 
acid. HoWever, omega-3 fatty acids Will be the major compo 
nent of the fatty acid content of the composition. Accordingly, 
preferably the composition includes omega-3 fatty acids in a 
concentration of at least 50% by Weight of total fatty acids 
present in the composition. Preferably the omega-3 fatty 
acids are in a concentration of about 51%, 52%, 53%, 54%, 
55%, 56%, 57%, 58%, 59%, 60%, 61%, 62%, 63%, 64%, 
65%, 66%, 67%, 68%, 69%, 70%, 71%, 72%, 73%, 74%, 
75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 
85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 
95%, 96%, 97%, 98%, 99%, 100% by Weight of total fatty 
acids. 

[0077] The composition may further include a pharmaceu 
tically acceptable carrier, diluent, adjuvant and/or excipient. 
Each carrier, diluent, adjuvant and/or excipient must be phar 
maceutically acceptable such that it is compatible With any 
other ingredients in the composition and not be injurious to 
the subject. The use of such carriers, diluents, adjuvants and/ 
or excipients are Well knoWn in the art. Supplementary active 
agents may also be incorporated into the composition. Stabi 
liZer agents or antioxidants may also be included in the com 
position. Preferably the composition includes Vitamin E. 
[0078] The composition may be conveniently presented in 
a unit dosage form and may be prepared by Well knoWn 
pharmacological methods. 
[0079] The composition is typically administered orally in 
the form of soft gel capsules. HoWever, other routes of admin 
istration (such as topical or as a suppository) are not excluded. 
Other forms of the composition (such as a syrup, dragee, 
tablets etc) are not excluded. 

[0080] It Will be understood that the invention disclosed 
and de?ned in this speci?cation extends to all alternative 
combinations of tWo or more of the individual features men 
tioned or evident from the text or draWings. All of these 
different combinations constitute various alternative aspects 
of the invention. 

Example 

[0081] The folloWing study determined that omega-3 
PUFA (EPA/DHA) can reduce psychiatric symptoms and 
improve psychosocial functioning in UHR individuals pre 
venting a ?rst episode of a psychotic disorder. 

[0082] 
[0083] Individuals Were eligible for participation if they 
Were aged 13 to 25 years and met criteria for one or more of 
three operationally de?ned groups of risk factors for psycho 
sis: attenuated positive psychotic symptoms; transient psy 
chosis; and genetic risk plus a decrease in functioning (Table 
1). These criteria comprise a combination of trait and state 
factors Which identify people Whose risk of becoming psy 
chotic may approach 40% Within a 12-month period. These 
individuals are assessed as being in an Ultra High Risk cat 
egory for developing a psychotic disorder. These individuals 
are also referred to as shoWing pre-psychotic symptoms. 

Participants 
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TABLE 1 

Inclusion criteria 

Group 1: Attenuated psychotic symptoms 

Presence of symptom scores of3 on the PANSS delusions scale, 2-3 on 
the PANSS hallucinations scale, 3-4 on PANSS suspiciousness or 3-4 on 
PANSS conceptual disorganisation scale (frequency of symptoms 
22 times per Week for a period of at least a Week and not longer than 
5 years, and have occurred Within the last year). 
Group 2: Transient psychosis 

Presence of symptoms scores of 24 on PANSS hallucinations scale, 
24 on PANSS delusions scale, or 25 on PANSS conceptual 
disorganizations scale (symptoms not sustained beyond a Week and 
resolve Without antipsychotic medication, and have occurred Within the 
last year). 
Group 3: Trait plus state risk factors 

Having a schizotypal personality disorder (as de?ned by DSM-IV) or a 
?rst-degree relative With a DSM-IV psychotic disorder and a signi?cant 
decrease in functioning resulting in a decrease of 30% on the Global 
Assessment of Functioning Scale from premorbid level, maintained for at 
least a month and not longer than 5 years. The decrease in ?anctioning 
needed to have occurred Within the past year. 

PANSS = Positive and Negative Syndromes of Schizophrenia Scale. 

DSM-IV = Diagnostic and Statistical Manual ofMental Disorders 

[0084] Exclusion criteria included (1) a history of a previ 
ous psychotic or manic episode, (2) substance induced psy 
chotic disorder at index presentation, (3) acute suicidal or 
aggressive behaviour, (4) drug or alcohol abuse that contrib 
uted decisively to the index presentation (e.g., dependency on 
morphine, cocaine, amphetamine, but not cannabis), (5) neu 
rological disorder, (6) IQ<70, (7) structural brain changes in 
MRI scan (e.g., tumours), except for enlargement of ven 
tricles or sulci, (8) previous treatment With an antipsychotic 
or mood stabilizing agent (>1 Week), (9) taken omega-3 
supplements Within 8 Weeks of being included in the trial, 
(10) laboratory values more than 10% outside the normal 
range for transaminases, thyroid hormones, CRP or bleeding 
parameters, (11) another, severe, intercurrent illness Which 
may put the person at risk or in?uence the results of the trial, 
or affect ability to take part in the trial. 
[0085] Study Design 
[0086] A randomised, double-blind, placebo-controlled 
12-Week intervention trial of 1.2 g per day omega-3 PUFA 
Was undertaken. After randomisation, participants received 
Weekly assessments for 4 Weeks, and then at 8, 12 Weeks, 6, 
and 12 months. A computer-generated random sequence 
based on a block randomised design Was administered by an 
independent third party until all study data Were collected. 
Participants, parents, and those involved in study interven 
tions, assessing outcomes, data entry and/or data analyses 
Were blind to group assignments. The study Was carried out at 
the psychosis detection unit of the Department of Child and 
Adolescent Psychiatry, Medical University of Vienna 
(MUW), Austria. All consecutive referrals betWeen April 
2004 and May 2006 Were considered for inclusion. The study 
Was approved by the MUW ethics committee (EK-Nr.415/ 
2002), and Written informed consent Was obtained from all 
participants (parental or guardian consent Was obtained for 
those <18 years). 
[0087] Study Intervention 
[0088] The active treatment Was a supplement of yelloW 
gelatin 0.5 g ?sh oil capsules. The daily dose of 4 capsules 
provided 700 mg of EPA, 450 mg of DHA, and 7.6 mg of 
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Vitamin E. The total daily dose of other omega-3 fatty acids 
Was 220 mg. This provides a daily dose of 1.2 g omega-3 
PUFA. Coconut oil Was chosen as placebo because it does not 
contain polyunsaturated fatty acids and has no impact on 
omega-3 fatty acid metabolism. Placebo capsules Were care 
fully matched in appearance and ?avour With the active treat 
ment. The placebo capsules also contained 10 mg Vitamin E, 
and 10 mg of ?sh oil to mimic taste. 
[0089] The fatty acid composition for the active and pla 
cebo capsules used in this study is shoWn in FIG. 1. The fatty 
acid composition in each of the capsules is outlined in Table 
2: 

TABLE 2 

Fish Oil capsules Placebo capsules 

20:5n3 35% 8:0 25% 
22:6n3 24% 10:0 71% 
18:1n9 14% 20:5n3 plus 22:6n3 <1.5% 
18:0 6% Other fatty acids <3% 
18:1n7tr 4% combined (14:0, 
20:1n9 4% 16:0,17:0,18:0, 
16:0 3% 18:1n7t,18:1n9t, 
20:4n6 3% 18:1n9c, 20:1n9, 
18:3n3 3% 22:1n9, 24:1n9, 
17:0 2% 18:2n6t, 18:2n6c, 
18:2n6 2% 18:3n6, 18:3n3, 
20:3n3 1% 20:3n6, 20:4n6, 
Other fatty acids 4% 22:2n6, 22:5n3, 
combined 22:6n3) 

[0090] Adherence Was monitored by pill count and eryth 
rocyte fatty acid quanti?cation. Antipsychotic medication or 
mood stabilizers Were not permitted. Patients could receive 
antidepressants for moderate to severe depression, benzodi 
azepines for anxiety, agitation, or insomnia, and needs-based, 
psychosocial interventions for 12 months. 
[0091] Outcome Measures 
[0092] The primary e?icacy endpoint Was conversion to 
psychosis, based on operationally de?ned criteria using cut 
off points on the Positive and Negative Syndrome Scale 
(PANSS)l (24 on hallucinations, 24 on delusions and 25 on 
conceptual disorganization), the frequency of positive symp 
toms (22 per Week), and their duration (21 Week). Second 
ary measures included the PANSS, the Montgomery Asberg 
Depression Rating Scale (MADRS)2, and the Global Assess 
ment of Functioning (GAF).3 Raters Were trained in admin 
istration of outcome measures and interrater reliability esti 
mates for PANSS subscales, MADRS, and GAF Were 
excellent (all ICC coef?cients 2092). The Structured Clini 
cal IntervieW for DSM-IV-TR Axis I Disorders (SCID-I/P)4 
Was used to ascertain psychiatric diagnoses at baseline and 
12-month folloW-up. At baseline and 12-Week folloW-up, 
fasting erythrocyte fatty acid composition Was quanti?ed 
using capillary gas chromatography after fatty acid extraction 
from Washed erythrocytes. The ratio of omega-6 to omega-3 
fatty acids (omega-6/omega-3) Was used to index pre- vs. 
post-intervention fatty acid composition.12 Intervention 
emergent side effects Were assessed With the Udvalg for 
Kliniske Undersogelser (UKU).5 
[0093] Statistical Analysis 
[0094] The study Was poWered to detect a 50% reduction in 
the expected transition rate, corresponding to a transition rate 
to psychosis (over 12 months) of 20% in the omega-3 group 
and an anticipated rate of 40% in the placebo group. PoWer 
analysis indicated that 75 subjects Would provide a 70% 
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chance of detecting such an effect (tWo-sided alpha level of 
005). Allowing for 5-10% dropout, We sought to recruit at 
least 80 participants. 
[0095] All analyses Were performed on an intent-to-treat 
basis. Kaplan-Meier survival analysis assessed differences in 
time to transition to psychosis betWeen intervention arms at 
12-month folloW-up using the log-rank test. Estimated sur 
vival rates at various points on the survival curve (12-Week, 
6-, and 12-month) Were compared using Z-tests. Sensitivity 
analysis Was also performed under the assumption that all 
participants Who Were lost to folloW-up (n:5) prior the 
12-month assessment had converted to psychosis. Number 
needed to treat6 Was used to determine the number of indi 
viduals needed to be treated With omega-3 PUFA to prevent 
one individual from progressing to ?rst-episode psychosis. 
[0096] For secondary outcome measures, analyses Were 
carried using the mixed model repeated measures analysis 
ANOVA (MMRM). The Within groups factor Was measure 
ment occasion (T0 to T8) and medication group served as the 
betWeen groups factor. A ToeplitZ covariance structure Was 
used to model relations betWeen observations on different 
occasions. A series of planned comparisons contrasted 
change from baseline (T0) to 12-Week (T6), 6-month (T7), 
and 12-month (T8) betWeen omega-3 and placebo. MMRM 
differs from traditional repeated measures ANOVA in that all 
available data are included in the model and the relationships 
betWeen different time points is also modelled. Analyses Were 
undertaken using the MIXED procedure in SPSS Version 
1 6 .0. 
[0097] In this trial missing secondary outcome data 
occurred in tWo distinct Ways. Observations could be missing 
data due to WithdraWal or missed assessments. These obser 
vations can reasonably be assumed to be ‘missing at random’. 
The second type of missingness relates to data that are absent 
folloWing transition to psychosis. Antipsychotic medication 
Was commenced in participants Who made the transition to 
psychosis and no further data Were collected after transition. 
The outcome of interestithe values that participants Would 
have had if active intervention for psychosis had not been 
initiated and the intervention and observation had contin 
uediis effectively counterfactual. In these circumstances, 
missingness is not at random and must be explicitly mod 
elled.7 A conservative approach Was taken to model post 
transition outcomes. It Was assumed that symptoms and func 
tioning Would have been maintained at the transition levels, if 
antipsychotic medications had not been administered, but 
Would not have further increased. 
[0098] Differences betWeen intervention groups on cat 
egorical variables Were analyZed using Fisher’s exact test. 
Independent-samples t-tests Were used to compare group dif 
ferences in baseline-to-12-Week omega-6/omega-3 changes 
in erythrocyte fatty acid composition. Correlational analysis 
examined associations betWeen baseline-to-12-Week omega 
6/omega-3 ratio changes and secondary outcome measures. 
[0099] This study is registered With ClinicalTrials.gov, 
number NCT00396643. 

[0100] Results 
[0101] Study Sample 
[0102] Eighty-one intervention-seeking individuals Were 
enrolled, 41 Were randomly assigned to omega-3 PUFA and 
40 to placebo. Both groups had comparable baseline charac 
teristics (Table 3). Three of 41 (73%) patients from the 
omega-3 group, and 2/40 (50%) from the placebo group, 
discontinued the intervention prematurely (P:0~67). The 
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remaining 76/81 (938%) patients Who completed the 
12-Week intervention, also completed 12-month folloW-up 
for the primary outcome or made a transition to psychosis 
during this period; 67/81 (827%) completed 12-month fol 
loW-up for secondary outcomes (FIG. 2). 

TABLE 3 

Baseline characteristics of participants 

Omega-3 (n = 41) Placebo (n = 40) 

Age (years) 16.8 (2.4) 16.0 (1.7) 
Sex (male) 14 (34%) 13 (33%) 
Body-mass index (kg/m2) 21.1 (4.2) 21.4 (3.5) 
Tobacco 18 (44%) 24 (60%) 
Alcohol 

Less than Weekly 23 (56%) 23 (58%) 
1-6 drinks per Week 10 (24%) 11 (28%) 
Daily 8 (20%) 6 (15%) 
Marijuana 

No 35 (85%) 34 (85%) 
Less or equal 2 gram per Week 4 (10%) 4 (10%) 
More than 2 gram per Week 2 (5%) 2 (5%) 
Any illicit drug use 6 (15%) 8 (20%) 
Psychiatric medication 

Antidepressant 14 (34%) 13 (33%) 
BenZodiaZepine/sedative 7 (17%) 3 (8%) 
Entry criteria 

Attenuated psychotic symptoms 37 (90%) 38 (95%) 
Transient psychosis 3 (7%) 2 (5%) 
Trait plus state risk factors 4 (10%) 2 (5%) 
PANSS score 

Total score 59.9 (13.1) 57.2 (13.9) 
Positive subscale 15.0 (3.4) 14.2 (3.1) 
Negative subscale 14.1 (5.3) 13.6 (6.5) 
General subscale 30.9 (7.2) 29.4 (6.6) 
MADRS score 17.6 (8.9) 18.8 (8.7) 
GAF score 61.0 (12.0) 60.0 (13.1) 
Erythrocyte fatty acids -% of total 

Total saturated 38.4 (4.1) 38.9 (5.0) 
Total monosaturated 27.1 (2.6) 27.4 (3.7) 
Total omega-6 fatty acids 28.8 (2.8) 28.3 (2.5) 
Linoleic (18: 2n-6) 6.2 (0.8) 6.3 (1.7) 
Arachidonic (20: 4n-6) 15.8 (2.2) 15.3 (2.0) 
Total omega-3 fatty acids 5.6 (1.2) 5.3 (1.0) 
Eicosapentaenoic (20: 5n-3) 0.5 (0.2) 0.5 (0.1) 
Docosapentaenoic (22: 5n-3) 2.2 (0.4) 2.2 (0.4) 
Docosahexaenoic (22: 6n-3) 2.8 (0.8) 2.5 (0.6) 
Family history of psychosis 

Psychosis 10 (25%) 6 (15%) 
Non-psychotic bipolar disorder 1 (3%) 0 (0%) 
Non-psychotic depression 13 (33%) 12 (31%) 
Other psychiatric disorder 11 (2 8%) 6 (16%) 

Data are mean (SD) or n (%). 

PANSS denotes Positive and Negative Syndrome Scale, 
MADRS MontgomeryAsberg Depression Rating Scale, and 
GAP Global Assessment of Functioning. 

[0103] Ef?cacy 
[0104] Primary Outcome Measure 
[0105] The cumulative conversion rate to psychosis at 12 
Weeks was 24% (1/41) for omega-3 and 200% (8/40) for 
placebo; at 6 months the rate was 24% (1/41) and 275% 
(11/40), and at 12 months the rates were 49% (2/41) and 
275% (11/40), respectively. The risk of progression to psy 
chosis Was signi?cantly loWer in the omega-3 group than the 
placebo group over the course of the study (p:0~009 at 12 
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Weeks; p:0~001 at 6 months and p:0~004 at 12 months) (FIG. 
3). By 12 months the difference betWeen the groups in the 
cumulative risk of progression to psychosis was 226% (95% 
Cl 48 to 40-4 With continuity correction). A more rapid 
conversion time for the placebo group compared With the 
omega-3 group (log rank test, X2:7~32, p:0~007) Was 
observed (FIG. 3). The sensitivity analysis (log rank test, 
X2:4~37, p:0~037) Was consistent With the intention-to-treat 
analysis. 
[0106] Number Needed to Treat 
[0107] The number needed to treat With omega-3 PUFA in 
the study to prevent one individual from progressing to psy 
chosis over a 12-month period Was 4 (95% Cl 3 to 14) 
(rounded to the nearest Whole number). 
[0108] Secondary Outcome Measures 
[0109] FIG. 4 shoWs mean scores (95% Cl) for secondary 
outcome measures. For post-transition outcomes it Was con 
servatively assumed that symptoms and functioning Would 
have maintained at the transition levels, if antipsychotic 
medications had not been administered. For the PANSS mea 
sures the omnibus interactions betWeen medication group and 
occasion Were not signi?cant (positive, F[8, 163~5]:1~72, 
p:0.098; negative F[8, 162~0]:1~26, p:0~268; global F[8, 
164-2]:1 ~74, p:0-093; total F[8, 152-4:1 ~66, p:0-1 13]). This 
re?ects the emergence of differences betWeen the groups only 
later in the trial. Planned comparisons detected betWeen 
group differences at these times. The omega-3 group had 
signi?cantly loWer PANSS positive, negative, global, and 
total scores, at 12 Weeks, 6 months, and at 12 months as 
compared to the control cohort (all p<0~05). There Was no 
signi?cant interaction for the MADRS, and none of the 
planned contrasts Were signi?cant. For the GAP, there Was a 
signi?cant interaction betWeen medication group and occa 
sion, F(8, 139~8):2~99, p:0~004. At 12 Weeks (p:0~002), 6 
months (p:0~023), and at 12 months (p:0~018), the omega-3 
group demonstrated signi?cantly higher functioning than the 
control group. Table 4 beloW shoWs changes in symptoms and 
functioning from baseline after 12 months. 

TABLE 4 
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pre- vs. post-intervention, (t:8~1, df:63~3, p<0~001). Pre-vs. 
post-intervention change in omega-6/omega-3 ratio Was sig 
ni?cantly associated With a decrease in PANSS global symp 
toms (r:0~23, p:0~04) and an increase of the GAP score 
(r:—0~27, p:0-02). At the 12-month folloW-up, the change in 
omega-6/omega-3 ratio Was signi?cantly associated With an 
increase of the GAP score (r:—0~27, p:0-03). No signi?cant 
associations Were observed for other measures. The results of 
the measurements are shoWn in Table 5 beloW. 

[0112] Adverse Events 
[0113] No statistically signi?cant group differences Were 
observed betWeen omega-3 PUFA and placebo on the UKU 
(Table 5). 

TABLE 5 

Side effects from baseline to end-of-intervention (12 Weeks) 

Omega-3 P 
(n = 41) Placebo (n = 40) Value* 

Tension/inner unrest 4 (9.8) 5 (12.5) 0.737 
Depression 2 (4.9) 5 (12.5) 0.264 
Concentration dif?culties 1 (2.4) 5 (12.5) 0.109 
Emotional indifference 2 (4.9) 4 (10.0) 0.432 
Diarrhea 1 (2.4) 4 (10.0) 0.201 
Tension headache 1 (2.4) 4 (10.0) 0.201 
Nausea/vomiting 3 (7.3) 3 (7.5) 1.0 
Reduced duration ofsleep 3 (7.3) 3 (7.5) 1.0 
Increased fatigability 3 (7.3) 2 (5.0) 1.0 
Failing memory 0 (0.0) 2 (5.0) 0.241 
Increased tendency to sweating 0 (0.0) 2 (5.0) 0.241 
Orthostatic diZZiness 0 (0.0) 2 (5.0) 0.241 

Data are number (%). Included are side effects according to the 48-item UKU rating scale 
that occurred With a prevalence of 25% in any intervention group. 
*P values Were determined using Fisher’s exact test. 

[0114] Adherence and Concomitant Medication 
[0115] Adherence With study medication (mean) Was 
81.4% (SD 17.7%) for the omega-3 group and 75.4% (SD 
17.8%) for the placebo group (p:0~13). Concomitant medi 
cation use after randomisation included antidepressants in 

Changes from baseline to 12-month endpoint of secondary outcome measures 

Baseline Change from baseline 

Omega-3 Placebo Omega-3 Placebo P Effect 
(11 = 41) (n = 40) (n = 41) (n = 40) value* siZeT 

PANSS score 

Total 59.9 (2.7) 57.2 (2.7) —15.7 (2.8) —4.4 (2.8) 0.006 0.70 
Positive 15.0 (0.7) 14.2 (0.7) —4.4 (0.8) —1.5 (0.8) 0.010 0.69 
Negative 14.1 (0.9) 13.6 (0.9) —3.9 (0.9) —0.8 (0.9) 0.019 0.52 
Global 30.9 (1.4) 29.4 (1.4 —2.1 (1.5) —7.5 (1.5) 0.010 0.68 
MADRS score 17.5 (1.5) 18.8 (1.6 —8.1 (1.9) —5.3 (1.9) 0.291 0.32 
GAF score 61.0 (2.3) 60.0 (2.4) 17.7 (2.3) 7.2 (2.3) 0.002 —0.72 

Data are mean (SE). PANSS denotes Positive and Negative Syndrome Scale, MADRS Montgomery Asberg 
Depression Rating Scale, and GAP Global Assessment ofFunctioning. 
*P values are based on the contrasts from the repeated measures mixed models analysis. 

[Difference in change from baseline in units of standard deviations of change. 

[0110] Fatty Acids 
[0111] Mean (SD) baseline-to-12-Week changes in the 
omega-6/omega-3 ratio in erythrocytes of patients treated 
With omega-3 and patients given placebo Were —2-0 (1 -2) and 
—0~1 (0-7), respectively. There Was a signi?cant increase of 
omega-3 relative to omega-6 in the active intervention group 

5/41 (122%) omega-3 patients and 3/40 (75%) placebo 
patients (p:0~48), and benZodiaZepine in 2/41 (49%) 
omega-3 patient and 1/40 (25%) placebo patient (p:0~57). 

SUMMARY 

[0116] A randomized, double-blind, placebo-controlled 
trial tested the e?icacy of 1.2 g/day omega-3 PUFA in 81 
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UHR individuals. Notably, a 12-week intervention period (to 
test the intervention immediate effect) was followed by a 
40-week monitoring period. The conversion rate to psychosis 
at 12 weeks follow-up (end of intervention) was 2.4% (1/41) 
for omega-3 and 20.0% (8/40) for placebo (p:0.009 at 12 
weeks). 
[0117] Unexpectedly, at 12-month follow-up, 9 months 
after end of intervention, the rate of conversion to psychosis 
was still signi?cantly lower in the omega-3 group compared 
to the placebo group, 4.9% (2/41) vs. 27.5% (11/40), respec 
tively (p:0.004 at 12 months). 
[0118] In contrast to the “wash-out” effect which is typi 
cally seen when an active intervention is ceased, we unex 
pectedly observed a lasting, sustained intervention effect in 
the group of UHR individuals who received omega-3 com 
pared to placebo beyond the period of intervention. The dif 
ference between the groups in the cumulative risk of progres 
sion to psychosis was 22.6% (95% Cl 4.8-40.4) (FIG. 2). 
[0119] Furthermore, omega-3 PUFA also signi?cantly 
reduced positive symptoms (p:0.006), negative symptoms 
(p:0.019), global symptoms (p:0.01), and improved func 
tioning (p:0.002) compared to placebo over the total course 
of the study beyond the intervention period with out showing 
the usual wash-out effect after intervention with omega-3 was 
ceased, which was again unexpected (FIG. 3). 
[0120] The incidence of side effects was generally low and 
did not differ between the intervention and placebo groups at 
any time over the course of the study. 
[0121] Omega-3 signi?cantly reduced the transition rate to 
psychosis and led to signi?cant symptomatic and functional 
improvements. The magnitude of group differences ranged 
from moderate (negative symptoms) to moderate-to-large 
(positive, global and total symptoms, and GAF) (see Table 3). 
Only one patient on omega-3 intervention developed psycho 
sis during the post-intervention follow-up period. Prodromal 
symptoms and functioning in patients who received omega-3 
did not return to higher levels of severity after the intervention 
was stopped. These ?ndings are consistent with a preventive, 
disease progression modifying intervention effect. The high 
consent rate (764%, 81/106) and the low withdrawal rate 
during the intervention period (62%, 5/ 81) strengthen the 
results and indicate that omega-3 PUFA were well received 
by this population. 
[0122] The ?nding that intervention with a natural sub 
stance may prevent the onset of psychotic disorder provides a 
potential alternative to antipsychotics for the prodromal 
phase. 
[0123] The present results have been obtained in the con 
text of speci?c risk criteria and should not be generalised to 
other risk de?nitions. Psychosis exit criteria were based on 
progressive positive symptoms, thus potentially including a 
broader range of psychotic disorders as well as schizophrenia. 
Although most individuals who converted to psychosis were 
diagnosed with DSM-IV schizophrenia or schizophreniforrn 
disorder at 12-month follow-up (846%, 11/13) (see FIG. 2), 
the study aimed to prevent psychotic disorders in general. 
Strengths of the study include the randomised, placebo-con 
trolled design, the use of standardised inclusion and exit 
criteria, interrater reliability testing, the application of an 
objective compliance measure, the observed correlation 
between clinical changes with erythrocyte fatty acid compo 
sition changes, the robustness of ?ndings across multiple 
statistical techniques and sensitivity analysis, and last but not 
least, con?rmation at 12-month follow-up by means of SCID 
I/P interview that all people who met exit criteria made tran 
sitions to genuine psychotic disorders. 
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1. A method of preventing a psychotic disorder in a subject 

including administering to the subject in need of intervention 
a composition including: 
EPA or a pharmaceutically acceptable derivative thereof 

and 
DHA or a pharmaceutically acceptable derivative thereof. 
2. A method according to claim 1, wherein the subject is 

about 13 to about 25 years of age. 
3. A method according to claim 1, wherein the subject 

meets the UHR criteria for developing a psychotic disorder. 
4. A method according to claim 1, wherein the composition 

is administered to the subject for at least 12 weeks. 
5. A method according to claim 1, wherein the EPA and 

DHA are present in the composition in a ratio of between 3 :2 
to 7:5. 

6. A method according to claim 1, wherein the composition 
includes EPA and DHA in a concentration of more than 50% 
by weight of total fatty acids, preferably more than 60%. 

7. A method according to claim 1, wherein the composition 
is administered to the subject such that the subject is admin 
istered a dosage of at least 700 mg EPA and 480 mg DHA per 
day. 

8. A method according to claim 1, wherein the psychotic 
disorder is schizophrenia or schizotypal disorder. 

9. A method of preventing a psychotic disorder in a subject 
including the steps of: 

assessing the subject for risk of developing a psychotic 
disorder; 

selecting subjects that meet the Ultra High Risk criteria for 
developing a psychotic disorder; and 

administering to the selected subject a composition includ 
ing EPA and DHA. 

* * * * * 


