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1. Definition of terms and list of abbreviations
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2. Executive summary

Background

Psychosis is a term used to describe a group afiboms in which severe symptoms
of mental illness such as delusions and hallu@natbccur, accompanied by the
inability to distinguish between subjective expede and reality, and usually there is
a lack of insight. Psychosis can be categorisddradional or organic. The
prevalence of organic causes of psychosis varieggbywith less in younger than
older patients. Patients with psychosis may atsefadditional pathology such as
space occupying brain lesions. The main factorsvioald lead the clinician to
suspect an organic cause of psychosis or additpatablogy should be discovered
during the initial clinical history and examinatidndication that an organic cause is
more likely include an acute onset, features afideh such as clouding of
consciousness, disorientation in time and plastuance of memory, impaired
attention, fluctuation of conscious awareness asukV hallucinations. A neurological
history and examination would look for a recentdmg of malignancy and/or focal
neurological symptoms or signs, but these are In@ys present. Additional
confirmatory tests would be used, depending ordiagnosis hypothesised. However,
structural neuroimaging can also be used in alept presenting with psychosis,
irrespective of clinical suspicion, to screen faoy additional pathology that would
affect the clinical management of the patient. Thay include structural MRI or CT
scanning but frequently this is not undertakermaWK.

Objectives

To establish the clinical and cost effectivenesstfctural neuroimaging (structural
MRI and CT scanning) for all patients with psyclsogiarticularly a first episode of

psychosis, relative to the current UK practicealéstive screening only where it is

clinically indicated.

Methods

A systematic review of studies (of any study desrgporting the additional
diagnostic benefit of structural MRI, CT or combinas of these in patients with
psychosis was conducted. The comparator was angntigtandard practice of
diagnostic workup without structural neuroimagi@umly studies reporting clinically
relevant outcomes were included. MEDLINE, EMBASHe Cochrane Library,
PsychINFO and CINAHL were searched from inceptmiNovember 2006.
Inclusion, quality assessment and data extractemewndertaken in duplicate.
Studies were assessed qualitatively only. The ananassessment consisted of a
systematic review of past economic evaluationsthadievelopment of a threshold
analysis to predict the QALY gain required to makeroimaging cost-effective at a
threshold of cost per QALY of £20,000 and £30,08@nsitivity analyses of several
parameters including prevalence of psychosis werfopned.

Results

Effectiveness

A total of 25 studies were included in this systeémaeview. There were 24 studies of
a diagnostic before-after type design evaluatirgcimical benefit of CT, structural
MRI or combinations in treatment naive, first epis@r unspecified psychotic
patients, including one in schizophrenia patieatsstant to treatment. Also included
was a review of published case reports of misifieation syndromes. In most

VIiI



studies, structural neuroimaging identified vetldithat would influence patient
management that was not suspected based on a itedioay and/or physical
examination and there were more incidental findihgshe four MRI studies,
approximately 5% of patients had findings that wdauafluence clinical management
whereas in the CT studies, approximately 0.5% tépts had these findings. The
review of misidentification syndromes found tha®256f CT scans affected clinical
management but this may have been a selected araldte unrepresentative sample.

Cost effectiveness

The objective of the economic analysis was to mesathie difference in costs and
benefits of scanning all patients with CT or MRhgeared to selective scanning
under standard care as any benefit from scannimmaénts would only be realised in
cases where organic causes werematediately obvious to the clinician as the
treatment pathway would only be altered in thesiepts.

A decision-analytic model was not possible asqumed information on the
differential response to treatment by cause andhtbact upon quality of life (QoL)
from having an early diagnosis as opposed to aiatgnosis of an organic cause,
which could not be found in the literature. A ineld analysis with a one-year time
horizon was undertaken. This combined the increat@aist of routine scanning with
a threshold cost per QALY value of £20,000 and @30 to predict the QoL gain
required to meet these threshold values.

Routine scanning versus selective scanning appéaiael cost-saving with savings
ranging from £228 to £789 with MRI scanning and@&821£852 with CT scanning
with the assumption of a 5% prevalence rate of wnsioycts or other organic causes
amenable to treatment. This meant that for trerwention to be cost-effective,
patients would have to suffer a QoL loss of 0.G10.039 with MRI scanning and
0.017 to 0.043 with CT scanning using a £20,008gold value. These estimates
were subjected to sensitivity analysis on threelkwof uncertainty that contributed to
the cost of antipsychotic medication. With altlsése parameters suitably varied,
routine scanning still remained the cost-savingooptHowever, when the prevalence
rate was varied to 0.5%, MRI was no longer cosingaaind patients would need a
QoL gain. For CT at 0.5% prevalence, all patients larain tumour patients would
have to suffer a QoL loss from CT only in the secenarhere 50% of patients were
initially treated in hospital.

Discussion and conclusions

The definition of first-episode psychosis is naarly defined or universally accepted.
There is a paucity of good quality evidence ondlirgcal benefits of structural
neuroimaging in psychosis on which to base thidthhéachnology assessment. The
evidence to date suggests that if screening witlttral neuroimaging was
implemented in all patients presenting with psychsymptoms, little would be found
to affect clinical management in addition to thadgected by a full clinical history
and neurological examination. The strategy of nieuaging for all may be cost
saving, if the prevalence of organic causes israd@&@®% but not if the prevalence is
around 0.5%. The main research priorities aredaitar the current use of structural
neuroimaging in psychosis in the NHS to identifiyiclal triggers to its current use
and subsequent outcomes. In addition, well condutignostic before and after
studies on representative populations are requireétermine the clinical utility of



structural neuroimaging in this patient group. Ehaiso needs to be research to
determine whether the most appropriate structaragjing modality in psychosis
should be CT or MRI.



3. Aim and Background

The aim of this review is to establish the cliniaall cost effectiveness of structural
neuroimaging (structural CT and MRI scanning) fatignts with psychosis,
particularly a first episode of psychosis, relativeurrent UK practice.

3.1 Description of psychosis

Psychosis is a term used to describe a group afittons in which severe symptoms
of mental illness such as delusions and hallu@natoccur, accompanied by the
inability to distinguish between subjective expede and reality, and usually there is
a lack of insight. Psychosis is considered to be a symptom of semergal illness

but no;zagdiagnosis in itself. Psychosis can devataany age from childhood to late
old age”

There is no ICD-10 classification of psychosis gt The most important categories
are F20-F29 Schizophrenia, schizotypal and delasidisorders. This includes
schizophrenia, as the most important member ofjtbep, schizotypal disorder,
persistent delusional disorders, and a larger gob@gute and transient psychotic
disorders’ Other important categories are F30.2 (mania wsrchotic symptoms),
F31 (bipolar affective disorder) and F32.3 (sewpression with psychotic
symptoms).

Within the ICD-10 classification psychosis occurs i

FO3 Unspecified dementia, presenile, psychosis N@fi|e psychosis NOS

FO4 Organic amnesic syndrome, not induced by alamhather psychoactive
substances, including Korsakov’s psychosis

FO5 Delirium, not induced by alcohol and other pmactive substances, includes
infective psychosis

F06.2 Organic delusional (schizophrenia-like) digor schizophrenia-like psychosis
in epilepsy

F06.8 Other specified mental disorders due to lamage and dysfunction and to
physical disease, epileptic psychosis NOS

FO9 Unspecified organic or symptomatic mental disorPsychosis organic NOS,
symptomatic NOS

F10.5 to F19.5 psychotic disorder following psyattoee substance abuse

F20-29 Schizophrenia, schizotypal and delusiorsdrdiers

F30.2 Mania with psychotic symptoms

F31.2 Bipolar affective disorder, current episodmio with psychotic symptoms
F31.5 Bipolar affective disorder, current episoeeese depression with psychotic
symptoms

F32.3 Severe depressive episode with psychotic ymmgp

F33.3 Recurrent depressive disorder, current episedere with psychotic symptoms
F44 Associative (conversion) disorders includingthyical psychosis

F53.1 Severe mental and behavioural disorders iassdavith the puerperium, not
elsewhere classifiegpuerperal psychosis

F84.0 Childhood autism, infantile psychosis

F84.1 Atypical childhood autism, atypical childhgoslychosis

F84.3 Other childhood disintegrative disorder,rdesgrative psychosis, symbiotic
psychosis



F84.5 Asperger’s syndrome (psychotic episodes cmtaléy occur in early adult life)

In DSM-1V, psychosis is described principally iretbhapter on Schizophrenia and
other psychotic disorders (including schizophremifaisorder, schizoaffective
disorder, delusional disorder, brief psychotic disw, shared psychotic disorder,
psychotic disorder due to a medical condition arzktance-induced psychotic
disorder (from alcohol, amphetamine, cannabis, ioe¢c&allucinogen, inhalant,
opioid, phencyclidine, sedative, hypnotic or anyiial and other (or unknown)
substance)).

First episode psychosis is a term that referseditht time that a person presents with
psychosis. However, there are several issues assdavith this term:
» The date of presentation of the first episode daésisually coincide with the
onset of the condition because the person could had psychotic symptoms
for years without presenting to a health professiamd often psychosis has a
gradual onset
» The duration of untreated psychosis is importactbse it predicts response to
treatment
» A first episode could continue for ten years or enithout remission, even
when the patient is having treatmént.

Therefore, in a group of patients in their firsiseple, some may only have had
psychosis for a few weeks and have not yet recdneadment whereas some may
have had psychosis for years and have been triatgéars, constituting very
different populations within this group definitioA.two year limit for first episode
duration has been suggested by a f¥wut this is not generally accepted.
Alternatively, others have suggested that a neptigcl@aive population is more
indicative of a population of patients at the stdr psychotic illness.

When a person first presents with a first episddesgchosis, making a definitive
diagnosis such as schizophrenia may not immediagejyossible. DSM-IV requires
that a patient has symptoms for six months befal@gnosis of schizophrenia can be
made but ICD-10 does not have this requiremént.

In an Australian case series of 95 young peopld 48e25 presenting with a first
episode of psychosis, the diagnosis was schizoh(44%), bipolar disorder (14%),
substance induced psychosis (14%), schizophrenif®2¥%), major depression with
psychosis (5%), psychosis NOS (5%), brief psychdisorder (4%), schizoaffective
disorder (1%) and non-psychotic disorder (294n a UK prevalence study of people
aged 25-74 with psychosis living in private housdbpthe diagnosis was
schizophrenia (49%), bipolar disorder (42%), bd¥) and no diagnosis (6%).

3.1.1 Aetiology, pathology and prognosis

The actual structural cause of psychosis is unknaenwhether there is a location of
a single or multiple lesions in specific partsiué brain that are responsible for this
symptom occurring. There is some debate as to whatkpecific lesion actually
exists and schizophrenia, for example, may be dymtoof an abnormally functioning
cerebral systertf: There is some evidence for a social contributiastiology*®

Historically, there have been two main categorigssychosis — organic and



functional. Organic psychoses were those in whickdantifiable structural brain
lesion is associated with psychotic symptoms ssatkedusions and hallucinations.
Organic psychoses include cerebrovascular accidieatsnatic brain injury,
Alzheimer’'s dementia, Parkinson’s disease, Huntingtdisease, multiple sclerosis,
encephalitis, temporal lobe epilepsy and brain wrsioFunctional psychoses include
schizophrenia and mood disorders such as manialabigisorder or puerperal
psychosis. Atypical psychosis is a term sometingeslio describe psychosis with
unusual features including those of organic psychisorders. Drug misuse can also
precipitate (usually) short-lived psychotic sympsom

Symptoms that would suggest that an organic caiusgyahosis is more likely
include an acute onset, features of delirium swcti@uding of consciousness,
disorientation in time and place, disturbance ofmoegy, impaired attention,
fluctuation of conscious awareness and visual baltions. Symptoms and signs of
a space occupying lesion in the brain (localisiggs) include upper motor neurone
paralysis, sensory loss, cranial nerve lesiondagysus and speech or hearing
difficulties.

It is estimated that between 5-10% of psychosiept have an organic cau$e.
However, the most common causes of psychosis waage and gender. For
example, young adults who develop psychotic symptara mostly diagnosed with a
functional psychosis, particularly schizophrehchizophrenia is rare pre-puberty,
and in younger age groups males are more comméfelgted than female®. Most
causes of psychosis in the elderly are organionmcase series of psychogeriatric
patients the final diagnosis was dementia (31%gamwic psychosis (25%), depressive
illness (23%), schizophrenia (11%), affective psgik (8%) and anxiety (2%).
Where functional psychosis does occur in older [gadptends to affect a higher
proportion of women than méf.

3.1.1.1 Causes of organic psychoses

Psychosis secondary to a brain tumour is rare pféealence of brain tumours in
psychiatric patients is approximately 1.2% (usiriggcan) but this does not
distinguish between psychotic patients also witirbtumours and patients with brain
tumours causing psychotic symptoM&he classic symptoms of brain tumours
causing raised intra-cranial pressure are headpepdloedema and vomiting but
these may not appear until late-stage or at alfew patients. Other symptoms
include mental deterioration and localising signsdpain these may be missing in a
few patients? Primary brain tumours tend to be gliomas whichlide astrocytomas
(including glioblastoma multiforme), medulloblastasy ependymomas or
oligodendromas. Other primary brain tumours inclogmingiomas, acoustic tumours
and pituitary tumours. Secondary tumours (metasjageo occur, particularly from
lung, breast and kidney primary tumours. Howevegmexious history of primary
malignancy is usually present when these occurilmsours that cause psychotic
symptoms are in the temporal lobe, particularitranleft side but can be caused by
tumours in other regions including the frontal aadietal lobes and the corpus
callosum. Patients with psychosis secondary tonttanours tend to have more
simple delusions and a tendency to be paranoidrendht disorders are relatively
rare® Visual hallucinations are more common and audit@ijucinations tend to be
simple such as buzzing or ringifThere may be clouding of consciousness,



confusion or disorientation in time, place or persimat may suggest delirium
(previously known as an acute organic brain syn@oimielirium is characterised by
disordered orientation, memory, intellect, judgetraend affect and caused by diffuse
impairment of brain tissu@.All of these symptoms are atypical so would ez t
clinician to suspect an organic rather than fumaicause of psychosis.

It is very rare that patients who have had a stmgresent with psychosis and with
no other clinical signs and symptoms of a strokéh\\egard to brain injuries, in a
large cohort of brain injured servicemen from Fmlaapproximately 10% developed
psychotic symptoms within approximately 5 yedrk.has been suggested that the
incidence of schizophrenia is higher following iteto exposure to the influenza
virus '8 Limbic encephalitis is associated with psychoyimptoms and can be caused
by Epstein-Barr, cytomegalovirus, rubella, herpegptex, measles and HIV

viruses?! In patients with Alzheimer’s disease, psychosisfien a non-cognitive
condition that accompanies dementia whereas inf&mi's disease patients,
treatment with anti-Parkinsonian drugs is the nii@gfuent cause of psychotic
symptoms2 People with multiple sclerosis rarely develop P&tz symptoms due to
their illness?* Incidence estimates of schizophrenic symptomerimpbral lobe
epilepsy vary widely* Psychosis in epilepsy can occur immediately befiueing or
after a seizure (pre-ictal, ictal and post-ictalpetween seizures (inter-ictal). Pre-ictal
events are the classic aura of temporal lobe epjilaptal events include features of
psychosis that are regarded as psychic equivaleatsically termed psychomotor
fits), post-ictal events present as post-seizuréusoon or delirium and inter-ictal
psychosis is the so-called schizophrenia-like psgishof epilepsy. Ordinarily, the
psychotic symptoms are described as episodic rétharcontinuing, with normal
functioning between episod&s.

The kinds of symptoms and signs that would be ob@dér to establish whether a
patient has an organic cause of psychosis aré listeable 1

Table 1. Summary of findings looked for in to indi@te organic causes of psychosis

Condition Findings

Temporal lobe epilepsy Psychosis episodic witimadifunctioning between
episodes

CVA Very rare to experience psychosis without lsiag

signs and symptoms such as muscle wakness,
paralysis, focal neurological signs of rapid orseth
as apraxia, dysphasia, hemianopia

Brain injury History of trauma, skull X-ray inditan of trauma

Brain tumours — secondary Past history of maliggansually focal neurologica
symptoms and signs often of relatively rapid onset

Brain tumours - primary Usually focal neurologisgimptoms and signs
Encephalitis Relatively acute onset, headachedamasiness
Parkinson’s disease Psychosis usually caused byarkinsonian drugs
Multiple sclerosis Upper motor neurone lesionssohel weakness,

patchy sensory loss or tingling, diverse relapsind
remitting course

Alzheimer’s dementia Disorientation in time, plawegerson, disturbance qf
memory, impaired attention




3.1.1.2 Prognosis

Because psychosis is a term that refers to a grbdggorders or conditions, the
prognoses vary depending on the primary disordiénofigh all psychotic conditions
reduce life expectancy, when considering diffentditions such as schizophrenia,
schizoaffective disorder and bipolar psychosisawerage, schizophrenia may have a
worse prognosis and bipolar psychosis, a bettegrusis®* Prognosis may also vary
by age of onset. In young people, an insidiousketiping form of psychosis with
personality and developmental abnormalities iss&taf a poorer outcome than a
single acute attack in a previously normal adolesThe prognosis for older people
ovgg the age of 40 seems to be better than thdkeaviist episode under the age of
40.

In schizophrenia, five different patterns of counsee been describ&d
» Single psychotic episode with complete remission
» Single psychotic episode with incomplete remission
» Two or more psychotic episodes with complete reimmssbetween episodes
* Two or more psychotic episodes with incomplete ssmns between episodes
» Continuous (unremitting) psychotic iliness

In a cohort study of 112 patients presenting witinst episode of psychosis (64%
schizophrenia), 10% were dead at the 10 year falipwOf the 49 who were followed
up for lifestyle outcomes, 40 had been living inelegiently for at least five years but
48 had either intermittent or regular neuroleptidioation?®

Patients with chronic psychosis (mostly schizoptalecan be ill for many years. As
they get older they can ‘graduate’ from adult psgtrit services to old-age
psychiatry. The physical health of these graduiateien poor and death rates from
vascular disorders and other common physical camditis higher than in the
mentally well populatiori! except possibly for cancét Antipsychotic medication
also causes a variety of side effects, includingra but potentially fatal neuroleptic
malignant syndromé&

There is evidence that early intervention in fegisode psychosis is effective to
promote functional recovery and prevent relap&és.an analysis of 462 participants
of an antipsychotic drug trial, the strongest preadis of remission were shorter
duration of untreated psychosis and treatment resspat six week¥.

3.1.2 Epidemiology of psychosis

3.1.2.1 Incidence of psychosis

There is some UK specific information on physiciaséarch nurse defined incidence
of psychosis but there is more research specifschizophrenia or functional
psychoses rather than all psychoses. In a receulilyshed health care needs
assessment on severe mental iliness, the meanatiwral annual incidence of
schizophrenia using a strict definition was estadab be 0.11 per 1000 (range 0.07-
0.17 per 1000) and using a wider definition wagt@@&r 1000 (range 0.07 to 0.52 per
1000)*? It has been suggested that there is a small gatigtdecline in the incidence
of schizophrenia over the last few y&atsut it is unclear whether this applies to all
psychoses. A Nottingham, UK, study examining thedence of first episode
psychotic disorders in two cohorts 1978-80 and 19%&und that the age



standardised incidence rates for schizophreniaaated disorders (ICD-10 F20-29)
was 0.14 per 1000 per ye&iThey found that the rate for all psychoses roggty
(but not statistically significantly so) but theedor schizophrenia only had a
significant decline. This suggested that an appaeshuction in schizophrenia
incidence over time was likely to be due to thegeaaf other psychosis diagnoses
being made in the later cohdt.

A study of the annual incidence of schizophrenid aon-affective psychosis in
London found a rate of 0.22 per 1000 (95% CI 0dl6.29 per 10003 In a recent
Irish study, the annual incidence of all psychasgseople aged over 15 was
estimated to be 0.32 per 1080.

In a study of adolescents aged up to 18 yearS3-trear reported incidence of ICD-10
functional psychosis was 5.9 per 100,80thich equates to an annual incidence of
0.017 per 1000 general population and 0.17 per Ado=scents at risk.

With regard to the incidence of self-reported psychsymptoms in the general
population, a recent UK study estimated rates t8.8& in 18 months (n=2379)
(which equates to an annual incidence of psychagtiaptoms of 26 per 1000). In this
same sample, 7.6% had recovered by follow up framing psychotic symptoms at
baseline and 3.3% had persistent psychotic sympabinsth baseline and follow up.

3.1.2.2 Prevalence of psychosis
There have been two recent UK based prevalencesst(ske



Table 2. In both of these surveys, a random sample o$éloolds was selected and
one adult aged between 16-64 or 16-74 intervieveedhpusehold. Both surveys
found a prevalence of psychosis of approximatedySdper 1000 population.

The prevalence of psychosis varies by age, gemikethnic group. Age variation
can be seen ifiable 3'* However, from Hospital Episode Statistics, onig%.of
episodes are in patients aged 0-14, 83.3% aretientmaged 15-59 and 16.5% in
patients aged 60 or ov&r.

In a sample of 200 people with psychosis, 48% weake and 52% were femaleln
the First National Survey of Psychiatric Morbiditigere was an equal prevalence of
psychosis in men and wont&iin the Nottingham cohorts study, in the 1992-4arbh
58% were men and 42% were woniain the study from London, they found 54%
men and 46% womel.However, in the study of adolescents, there wggé men

and 28% womeh.This is an indication that women have a much loweidence of
psychosis than men at age 15-24 but then afteaf@sthe rates in women gradually
become similar to those in m&Erom recent Hospital Episode Statistics, 59% ef th
finished episodes were in men and 41% in woren.



Table 2. UK prevalence of psychosis

Reference Country| Sample type Physician/ rekearc
nurse defined prevalenge
First national survey| UK Random sample 0.45% (functional
of psychiatric households, 12,730 | psychosis)
morbidity*® adults aged 16-64
interviewed
Second national UK Random sample 0.5%
survey of psychiatrig households, 8,580
morbidity* adults aged 16-74
interviewed

Table 3. Age distribution of psychosis

Age % of sample (n=200) (O’Brien ONS)
16-24 2

25-34 12

35-44 26

45-54 27

55-64 20

65-74 14

The prevalence of functional psychosis in the UKesp's to vary by ethnic group. In
one study from London, the incidence rates for r®zhizophrenia were estimated to
be 0.3 per 1000 for whites, 0.36 per 1000 for Asiand 0.59 per 1000 for African-
Caribbean patient§.A second study from London found that the incideratio in all
ethnic minority groups compared with the white pagan for schizophrenia was 3.6
(95%Cl 1.9 to 7.1) and for non-affective psychegis 3.7 (95%Cl 2.2 to 6.3§.
Results from the First National Survey of Psycitatorbidity found a higher rate of
functional psychosis in African, African-Caribbeamd ‘Black-other’ participants but
a lower rate in South Asians after controlling $ocio-demographic and risk factors
(employment status, social class, type of housngre, age, gender, access to car,
stressful life events, perceived social supporowelver, both of these estimates could
have been accounted for by chance aloneTable 4.

Table 4. Estimates of odd ratios of psychosis intatic groups

Ethnic group Odds ratio 95%CI
White 1.00

African, African- 2.97 0.66-13.36
Caribbean and ‘Black

other’

South Asian (Indian, 0.43 0.05-3.72
Pakistani, Bangladeshi)

Other 2.22 0.46-10.66

3.1.2.3 Mortality from psychosis

UK mortality figures for all psychoses are not datlie. The mortality rates between
1996 and 2004 for schizophrenia as an underlyingeavere 0.7 per million for men
and 0.8 per million for wometf. The mortality rates where the death certificate
mentioned schizophrenia were 8.2 per million fonraad 7.1 per million for



women??

The suicide rate for psychosis has been estimatéd2 per 1000 patient years but
this is based on a small number of suicides irsémple only’ It is also estimated
that there is a 4% lifetime suicide rate in psyhpatients® and the lifetime suicide
attempt rate is around 22%A review of the literature between 1939-1998 eatéd
that the 20-year suicide rate in schizophreniatsiben 14-229%"

3.1.3 Significance of psychosis for patients in ter ms of ill-health (burden of
disease).

A patient may suffer one or several episodes oflpassis of varying lengths before
they come to the attention of the health servfé&srst point of contact usually comes
via a health professional such as a GP but oth@acts can be from religious
officials or faith healers, or from the criminakjice systenf

People with psychosis tend to have poor qualityffef There are widespread
problems with social and sexual relationships anthé performance of activities of
daily living.*® A longer duration of untreated psychosis is catesl with a worse
quality of life,*”*°worse treatment outcorffeand worse prognosfQuality of life
tends to be lower where people with psychosisiames’™ have psychiatric
comorbidity®* premorbid adjustmefit,duration of psychotic symptoffisand poor
social relations and financés.

From a service user’s perspective, being an NH&tiept has been described as
“horrible, scary, surviving the system, institutadised, feeling strange, labelled, used
in experiments, no choic®"Patients in this study valued one-to-one contadt a
personal relationships with carers, active involeatrin care, choice and the feeling
that their opinions mattered.

3.1.4 Significance of psychosis for NHS

In 2005-6 there were 41,600 NHS finished episoaes2a617,500 bed days in
England due to psychotic illness€éd.he mean length of stay for categories of
primary psychosis diagnosis (4 character) varigdd/&en 33 days (acute and transient
psychotic disorder, unspecified) and 329 daysdresischizophrenia.

Because of the finding that early intervention ioy@s symptoms and relapse rates,
an international consensus statement on the marmagerhyoung people with
psychosis has been developed on behalf of the WHerddth Organisation and The
International Early Psychosis AssociatiThis lists a number of five-year goals in
the care and treatment of young people with psyshosluding improving access
and engagement, raising community awareness, pirognecovery, family
engagement and support and improved practitionering. In the UK there have
been several initiatives aimed at the promotiogpafcialist early intervention services
for psychosis® Another strategy has been to try to educate gepeaetitioners to
recognise the signs of early psychdis.

3.2 Current service provision

3.2.1 Diagnostic pathway for psychosis
In the UK, a history is taken from patients andrthelatives or friends and a standard



examination is carried out (physical, mental stateé neurological examinations) to
assess possible causes of first episode psychd&sieurological history and
examination looks for motor, sensory or cognitiediclts. Following this, laboratory
investigations (haematological, biochemical, migotdgical) and an
electroencephalogram (EEG) may be required, depgrath possible diagnoses. An
EEG is rarely requested for patients with psychasi it is usually because temporal
lobe epilepsy or focal brain lesions are suspected.

The main factors that would lead the clinicianusggect an organic cause of
psychosis should be discovered during the initialaal process. Indication that an
organic cause is more likely include an acute grigatures of delirium such as
clouding of consciousness, disorientation in timé place, disturbance of memory,
impaired attention, fluctuation of conscious awasesnand visual hallucinations. A
neurological history and examination would look &orecent history of malignancy
and/or focal neurological symptoms or signs, baséhare not always present. If an
organic cause is suspected, an appropriate conéryngest would be used, depending
on the diagnosis hypothesised. This may include MRIT scanning but rarely in the
UK.*>"In the USA it is now increasingly considered gatidical practice to have
MRI or CT scans for all patients presenting witistfiepisode psychosis, even where
no organic cause is suspecté#iowever, in the American Psychiatric Guidelines,
MRI or CT imaging is only indicated for patients &bk the clinical picture is unclear
or where there are abnormal findings from a routix@minatior??

If no organic cause of psychosis is suspectedviatig the standard clinical process,
it is assumed that the patient has a functionatpssis>® However, there is a
possibility that an organic cause of psychosis heaye been missed in this group
because, for example, no focal neurological symptand signs were present. CT or
MRI scanning could possibly be used in this sitwato find cases of psychosis with
an organic cause missed in the initial clinicalgess.

3.2.2 Management of psychosis

Almost all patients with psychosis will be referriedthe psychiatric services in the
first instance, unless there are symptoms and sijother pathology, in which case
they may be referred to other medical specialtigshbve a psychiatrist advise on the
psychotic aspects of the presenting symptoms. meatfor psychosis depends on
the cause of psychosis. The most common cause/ofipsis is schizophrenia.
Treatment for this in primary and secondary camkhfollow the NICE Clinical
Guideliné® and include both psychological and pharmacolodieatments.
Psychological treatment includes family therapy eognitive-behavioural therapy.
There is a good evidence base that psychologiairrents, particularly cognitive-
behavioural therapy are effective in patients pisichosi$! Pharmacological
treatment can include conventional antipsychoftgiothiazine derivatives or
similar) or atypical antipsychotics such as olamzapr risperidone. The term
‘treatment resistance’ is used to describe patwhts have not responded to at least
two antipsychotic medications from different claspeescribed at adequate doses for
sufficient periods, usually defined as 6-8 weekpatients are treatment resistant they
can then be offered clozapiffeClozapine is licensed for the treatment of
schizophrenia only in patients who are unresponsi\a@ intolerant of conventional
antipsychotic drugé’ Clozapine can cause agranulocytosis so patienss ineu
monitored with blood tests. Patients can die frors &nd from other adverse effects

10



such as myocarditis or cardiomyopaffly.

Between one fifth and one third of patients withigophrenia have a poor response
to treatment despite an adequate treatmenftri@r example, 39% of people
diagnosed with schizophrenia do not respond afiéoweight weeks of
chlorpromazine treatmefit Patients who are resistant to treatment should be
distinguished from those who initially respondreatment and then deteriorate. CT
or MRI scanning may be used in these situatiometermine whether an intra-cranial
lesion may be a cause of treatment resistance.

In patients with bipolar disorder with psychotiergytoms, antipsychotic medication
such as olanzapine or risperidone or the use of IEQE depressive illness is severe
is recommende® Other patients who have psychotic symptoms wilstlycbe

treated with antipsychotic medication in additiortiie treatment for the condition
that they have.

3.2.3 Variation in services

An audit of early intervention in psychosis sergice England in 2005 identified 117
teams, of which 63 were operational with case-medamtientS? It found that there
were variations in service structure and delivengatment and support offered and
resources available across teams. Most of the tappear to offer a service to people
under the age of 35. For 23 teams, the estimatedidn of untreated psychosis
varied between 2-24 months.

3.2.4 National service frameworks

In 2004, the NHS National Plan included the tatbat all young people who
experience a first episode of psychosis will reeearly and intensive support. The
Planning and Priorities Framework (DH 2003-6) inldd T16 — to reduce the
duration of untreated psychosis to a service medlidess than three months
(individual maximum less than six months) and padevsupport for the first three
years for all young people who develop first epespdychosis by 2004. The Child
and Adolescent Mental Health Services Target arittiféim’s National Service
Framework (DH 2003) included the target to prowdenprehensive early
intervention services by 2068.

In 2006, a National Early Intervention in Psychd&#) programme was started,
jointly funded by the National Institute for Mentdkalth in England, part of the Care
Services Improvement Partnership and Retfirikhe aim of this programme is the
early detection of psychosis, reduced durationntfaated psychosis and to place
emphasis on the first 3-5 years following onsettlfier later biological, psychological
and social outcomes. This programme also incluglesarch into the cost
effectiveness of early intervention services forgh®sis®®

There do not appear to be targets for service piamvifor older people who develop

first episode psychosis.

3.3 Description of technology under assessment

Neuroimaging (also called brain imaging) allows tio@-invasive visualisation of the
anatomical structure and neuropsychological funatibthe brain. Neuroimaging can
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be broadly categorized as either structural (MRI @1 scanning) or functional
(functional MRI and PET scanning). In structuralir@maging the focus is on the
anatomical structure in order to assist in the masgs of intracranial pathology.
Functional neuroimaging investigates brain funcaod dysfunction, in particular by
localising and visualising the metabolic changelBrafn neural circuitry underlying
mental processes and cognitive functions.

This project investigates the two structural biemaging techniques that are currently
used within the NHS - standard magnetic resonaneging (MRI) and standard
computed (axial) tomography (CT) scanning. Theeefthre techniques not discussed
here include functional MR, diffusion-weighted MRIliffusion tensor imaging,
perfusion MRI, magnetic spectroscopy, photon emistomography (PET), single
photon emission tomography or other research fafmsaging. Also not

investigated here are standard ultrasonographiy aregiographic imaging or
electroencephalography (EEG).

3.3.1 CT scanning

Computed (axial) tomography (CT or CAT) scanningwdroduced in the 1970s and
is now widely used as a diagnostic technique ilfNH&. A CT scan is a form of X-
ray tomographic imaging (ie visualisation by setiing) where a series of X-rays is
used to visualize two-dimensional ‘slices’ througha body.

In standard X-ray imaging a uniform X-ray beam &@es the part of the body to be
visualised. As the beam passes through the boslyetss radiation interacts via the
phenomena of absorption and scatter to producara béremnant X-rays that varies
in intensity according to the tissue charactesstitthe anatomical structure passed
through. This remnant beam is detected througint@msifying process (ie image
intensifying screens, fluoroscopic image intensjfegc) and is then recorded
photographically to produce a two-dimensional image film. The film then
undergoes automated photochemical processing tlupeahe final image. Because
the X-ray beam travels through a considerable numbissues, the resulting image
can contain indistinct or unclear regions.

X-ray tomography is a radiographic imaging techeigthere the X-ray beam emitter
(X-ray tube) on one side of the body and the fiftensifying screen receiving the
image on the other side of the body are moved posite directions around a focal
point within the body. This enables the focal pdmbe visualised much more clearly
because the structures above and below it do meté&smuch intensity of beam as
the focal point. X-ray tomography enables smalaaref the body to be visualised
more clearly. With conventional X-ray tomograpHhye structures above and below
the focal point are still seen as blurring on thages.

Computed tomography uses a computer to mathenigtreabnstruct two-
dimensional ‘slices’ through the body, also knowrceoss-sectional images. A well
focused X-ray beam on one side of the patientsseadthrough the patient, focusing
on a very small area and the resulting absorptichsaattering is recorded on the
other side of the patient by a large array of ssesdetectors. Each element of the
array constructs the remnant X-ray projection eflibdy that the beam focuses on
and is recorded as a numerical value of radiaitensity. The X-ray beam emitted
through the X-ray tube of the system, together Witharray of detectors, is rotated
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through a small angle and another projection iended. This process is repeated
many times (so that the total rotation is 180-3éQrdes at least) in order to record
sufficient numerical values of the remnant X-ratemsities. These values are
combined mathematically in a two-dimensional matfipicture elements (pixels) to
reconstruct a two-dimensional cross-sectional @igihage of the part of the body
being visualised. Each pixel is assigned a grelesadue, corresponding to the
remnant X-ray intensities. Greyscale values rareje/éen white (corresponding to
structures that fully absorb the original X-ray tesuch as bone) and black
(corresponding to structures that do not absorlotiggnal X-ray beam, such as air).
With multiple projections, a picture is made ofglsof various grey scales
representing a cross sectional slice through thieogpghe body being visualised.

In order to perform a CT scan, the body must nanbeing. Where the chest or
abdomen is recorded, the patient must hold themtht

There exists a variety of systematic errors (astfathat can affect the quality of the
CT image</®®

» Partial-volume effects arise because of slightmscstencies from measured
projections taken along the same path of tissus. i§lone reason why it is
important to conduct a 360-degree rotation scasmsd0 compensate for such
inconsistencies by combining data from projectionspposite directions

» Volume averaging occurs when the displayed two-dsianal image is
reconstructed from data averaged from three-dimeastissue. Each pixel may
misrepresent anatomy and miss small pathologiealsaso slices above and
below the slice being examined should be checked.

* Beam hardening occurs where there is less attemuatid scattering at the end
of the beam after it has passed through most gbdtient as opposed to the
beginning of the beam where it has only just enlt¢éne patient. Beam hardening
artefacts appear as dark streaks or dark areasguisto areas of high density
such as bone

* Motion artefacts occur when patients move durirggdtan including breathing,
heartbeats and peristalsis. Motion artefacts conlyrzause blurring or
prominent streaks at high to low density tissuerfiaces

» Streak artefacts occur from very high density disjsach as tooth fillings and
orthopaedic hardware as two-dimensional reconstrueigorithms cannot cope
with extreme differences in radiation attenuatiothe interface between these
objects and adjacent soft tissue

Because of these artefacts CT scanning does netlt##6 sensitivity and specificity
in the diagnosis of lesions in the brain. White tevain the brain is less dense than
grey matter so appears darker on a CT scan. CE sa#lronly detect differences in
density so lesions of the same density as surragrtgtisue will not be detect&d.
Where this is the case, iodine-based contrast aggetted into a vein may be used
to help visualise these lesions.

CT scanning is a painless, non-invasive procedurke$s contrast dye is used) that
takes 15-30 minutes. The machine makes a whimige as the trolley moves the
patient automatically through the ring of the maehiThere tend not to be
claustrophobic reactions. Contrast dye can occabjocause relatively mild
immediate or delayed allergic reactions in appr@tety 3% of patients and severe
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reactions (such as hypotension, loss of consci@ssweardiac arrest) in 0.04% of
patients’’

3.3.1.1 Disadvantages of CT scanning

The main disadvantage of CT scanning is the dosadidition that is absorbed during
the process. It is estimated that 40% of all ramliaéxposure in patients from
diagnostic imaging comes from CT scannifi§ecause of this, there are some
radiologists who are reluctant to use CT scannmg@atients under the age of 40 yrs.
(Personal communication, Dr West, QE Hospital, Bagham, March 2007)

3.3.2 MRI scanning

Magnetic Resonance Imaging (MRI) is a powerful d@sgjic imaging tool that was
developed mainly between 1974 and 1985. MRI stdddx introduced into clinical
practice since the 1980s and is now commonly us@ckjor medical centres.

MRI is also a tomographic imaging technique thatleits the nuclear magnetic
resonance (NMR) phenomenon, which originates fioenparamagnetic properties of
atomic nuclei. The complete description of the clmphysics of the NMR
phenomenon, which can be given both in terms afsatal Newtonian mechanics and
guantum mechanics, is beyond the scope of thiegrddowever, a simple and
summarised description is necessary for the redadenderstand the imaging method.
MRI exploits the ability of a small number of hyden atoms (protons) within the
human body to absorb and emit radio waves (at airtglvels of frequency as FM
radio) when placed in a strong magnetic field. Bh@otons behave as small dipole
magnets, aligning with the strong external magretld, where the net effect of this
alignment creates a magnetization for the whole/boso the human body can
behave like a dipole magnet. Because of the diffezrencentration of protons in
different tissue and the inherent paramagneticactearistics of these protons within
their complex biochemical environment, tissue mégagon absorbs and emits radio
wave energy in a way that can be differentiateddetdcted®

When compared with CT, the diagnostic and clingighificance of MRI is from two
main physical characteristics. Firstly, image datquisition in MRI does not require
the use of any ionising radiation. Secondly, thgmnedic resonance signal is formed
from the contribution of four important tissue cheteristics:
» The density of hydrogen atoms in the human bodgwknalso as proton
density)
» T1 tissue relaxation time (an indication of howaily a tissue can become
magnetised)
« T2 relaxation time (an indication of how quicklyissue loses its magnetisation)
* The presence of flow or motion within tissue

During an MRI scan, these four characteristicseaydoited by the use of
combinations of radiofrequency pulses so thatce glan be selected and magnetic
resonance signals from this slice can be encodedamimensions. These combined
radiofrequency pulses are called pulse sequentasyi typical sequence, a
radiofrequency gradient is applied in the directibthe main magnetic field while
enough data is collected in order to mathematicaiypute a digital image, where
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each pixel intensity corresponds to a magneticnasce signal from which the proton
density, T1, T2 and motion characteristics camberpreted.

There exist many pulse sequences that have beefoged over the years. In broad
categories, these include the spin-echo sequeandslfeir fast equivalents of
multiple spin-echo sequences), the inversion regosequences, the gradient echo
seqguences and the echo-planar imaging sequencadsotiese sequences exploits
the four tissue characteristics in a different waygrder to provide imaging of
different anatomical, morphological and functioimbrmation of the body. So for
example, in the case of spin-echo brain imagingw&ighted images are good for
identifying fat, subacute haemorrhage and protemecfluids whereas T2 weighted
images provide more sensitive detection of oedemdgpathological lesions

3.3.2.1 Safety of MRI scanning

Magnetic field is measured in Tesla. (NB 1 TeslHs000 Gauss. The earth’s
magnetic field is approximately 0.5 Gauss). The M&inners commonly used in
medical practice are between 0.5-3 Tesla magnie&ngth. Research machines for
human brain scanning can have up to 7 Tesla. Aehigtagnetic field improves the
signal to noise ratio permitting a higher resolutmcture or faster scanning times.
However, higher field strengths require more expensiagnets with higher
maintenance costs, and have increased safety candergeneral, MRI is a relatively
safe diagnostic technique and few difficulties @meountered in clinical practice. The
safety concerns are of five main kinds:

» The high strength magnetic fields will affect athgmetic objects near the MRI
scanner. Patients with pacemakers cannot have drb&tfRuse the magnetic
field can prevent the pacemaker from working. Hiso applies to cochlear
implants, insulin pumps, neurostimulators etc. Mebgects inside the body
such as shotgun fragments or surgical hardwaremuae under the influence of
the magnetic field and cause serious damage tpaitson. Metallic objects near
to the machine can become dangerous projectiles\éal buckets, pens, drip
poles etc) because they can get sucked into threuapef the MRI scanner.
Also the magnetic strip on bank cards and creddscaan be wiped clean of all
details.

» The energy generated inside the body from an MRhiser can cause body
heating. This can result in hyperthermia, partidylan obese persons and those
who cannot control their body temperature well. l[dwer, this is very rarely a
problem in routine use.

» The rapidly alternating electrical field causedthg magnetic field could cause
peripheral nerve stimulation resulting in musclé&cdhing. This could be
dangerous if it affected cardiac muscle. Therefoege is now a safety limit to
ensure this does not occur.

* The MRI when working is very noisy — up to 130 @Bsimilar to the sound of a
jet engine at take-off. The higher Tesla machimesshghtly noisier than lower
Tesla machines but patients must wear ear proteatiall times in all machines.

* MRI scanners use helium liquid to cool the magriétke helium suddenly
boils it can escape into the MRI room (which isitieely well sealed because of
the noise) and displace the oxygen, asphyxiatiagp#tient. This is very rare.
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A recent European Physical Agents (Electromagrieélds) Directive initially set the
limit to 2 Tesla but this has now been relakepossibly because of the high
definition available on brain scans with 3 Teslachaes.

3.3.2.2 Practical considerations of MRI scanning

In order to perform an MRI scan, the body shouldb@moving. The main types of
artefacts that can occur &re
 Distortions due to magnetic objects inside the betich can give a patch of
signal void (known as magnetic susceptibility ates)
* Motion artefacts which can cause blurring and ghggffaint duplicate objects)
of images
» Interfaces between fat and water which can canss bf high signal intensity
and signal void (known as chemical shift artefacts)
» Truncation errors in the interface between tisaieharply differing contrast
resulting in parallel bands of light and dark signa
* Image wraparound artefacts where one part of theoary interferes with
another part in the same plane

During a brain MRI scan, the patient lies on amarbed in a constricted tunnel-like
area and their head is placed in a birdcage-likgreigc coil approximately 5cm
wider diameter than the patient’s head. The headeigented from moving to
eliminate motion artefacts by using padding ingfdecoil. The patient stays still in
the MRI machine for 30 minutes or more. The MRInsgag procedure is very noisy
so patients must be willing to wear earplugs artgbpts can also get quite hot,
particularly in the high Tesla machines and this weke them feel uncomfortable. In
a systematic review of anxiety-related reactiongatients undergoing MRI scanning,
between 4-30% patients were affected by anxiegome way. These included panic
attacks (1.5% of 3000 patients) and claustroph(hié?o of 1160 patients). It was
estimated that between 4.3-10% of patients hawioss sufficiently severe to
require that the procedure has to be modified powstd or cancelle.

The size of trolley and aperture of the MRI scanmeans that people who weigh
over 20 stones (127 kg) will be unlikely to fit ids the machine safely.

A disadvantage of MRI scanning is the number cfdadositive results. In a
retrospective series of 1000 healthy volunteer%y 82the MRI results were
completely normal. Only 1.1% required urgent refk(three arachnoid cysts, two
cavernous angiomata, two benign lesions requitingpér imaging, one
oligodendroglioma, one astrocytoma and one aneyr{siihe remaining 16.9% may
have been worried by a ‘positive MRI finding’ of needical consequence.

3.3.3 Comparison of CT and MRI

MRI scanning provides considerably higher pict@sofution than CT so is the
preferred option for imaging purposes. MRI scanniigetter able to picture the soft
tissues of the brain whereas CT scanning is mdeetefe for picturing bone and hard
tissues. MRI scanning can be used in pregnant wdraeause there is no known risk
to the foetus that has been demonstrated so falea®€T scanning is contra-
indicated because of the X-radiation.
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3.3.4 Current use of neuroimaging for psychosis inc luding in the NHS

A CT or MRI image can visualise pathology but cisoalemonstrate the
morphological characteristics of the brain. MRIuases soft tissues well and has
much better resolution than CT so tends to be f@metiorphological studies. In
psychosis there are two main ways that an MRI searbe assessed for
morphological attributes.

1. Region of interest. This is where the radiolbfpsuses on the main parts of the
brain that are thought to be different in schizepics compared to healthy people.
These are well defined structures and include gt left lateral ventricles, temporal
horns, third ventricle, total ventricles, hemisgerfrontal volumes, temporal lobes,
hippocampus, amygdala, parahippocampus, supenqgraeal gyrus, caudate and the
whole brain including white matter and grey matfer.

2. Voxel-based morphometry. A voxel is a three-dismienal volume element of
patient tissue and the tissue composition for @ackel is averaged for display as a
pixel. Voxel-based morphometry is an automated e/hohin analysis of the patient,
specifically to determine the density or concerdrabf white and grey matter in each
part of the whole brain between different grouppatients’®

There have been several large systematic reviewsgihological research studies of
region of interest'’""8and voxel based morphoméeftyrying to establish whether
there are any specific structures or attributelénbrain that are unique to
schizophrenia and cause the condition. These sgtitereviews have included up to
50 studies or more but to date no unique or spesifiictures have been fouffd.
However, a very recent meta-analysis of voxel-basedies of grey and white matter
has identified regions of structural brain changedgst episode schizophrenia. These
include structural deficits in the caudate nuclébalamus and white matter close to
the uncinate fasciculus (I Ellison-Wright and E IBwdre, personal communication,
June 2007).

There is very little routinely collected UK inforiti@an on the use of CT and structural
MRI imaging for psychosis. From NHS reference comgroximately 70,000 CT
tests and 57,600 MRI tests are done per year baetare not specifically head scans.
%iéopathways to care research tends not to mentiegstigation routinely performed.

Discussion with local clinical experts has suggeéstat routine practice is different in
adult psychiatry compared to old age psychiatryg@eal communication, Dr
Oyebode, QE Psychiatric Hospital, Feb 2007). Witddnlt psychiatry, people
presenting with psychosis tend not to be sent foff @r MRI scan unless there are
additional symptoms or clinical signs such as aneaonset, features of delirium such
as clouding of consciousness, disorientation i tand place, disturbance of
memory, impaired attention, fluctuation of consai@wareness, recent history of
malignancy and/or focal neurological symptoms gnsi There is often a long
waiting list for MRI (3-12 months) that reduces theefulness of this investigation in
the acute stages of psychosis. The CT waitingslissually shorter (2-4 weeks). In
old age psychiatry, more patients with psychosid te be sent for a CT or MRI scan,
possibly because of the greater prevalence of argesychotic conditions, and this
trend is increasing.
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3.3.5 Costs of CT and MRI scans

The acquisition cost of a CT machine is large +eximately £500,000 and for an
MRI scanner the cost is larger — between £1-2 onilliThe cost of an MRI also
includes the space that the machine and compuleztpgipment are housed in. Each
machine must also have regular maintenance. Theralso staff costs for working
the machines and staff training to be taken intmant.

The cost of MRI and CT scans are available fromb20NHS reference costs (Code
RBFi8 ?nd RBCS5 respectively) and are estimated #2dd for MRI and £78 for CT
scans.

4.  Definition of the decision problem

The decision problem for this assessment is taehite whether it is more clinically
and cost effective to screen all new psychotiogodsi with either a CT or structural
MRI scan or whether it is more clinically and ceffective to only use structural
neuroimaging in those psychotic patients presentiiy symptoms and/or signs of
additional pathology (i.e. organic cause of psy@)apace occupying lesions in the
brain or other conditions that may affect clinibenagement of the patient). This is
not a diagnostic accuracy question per se butgndgtic or therapeutic yield leading
to patient outcomes from improved treatment deossio

An ideal study design for a standard decision gbhlwhere use of imaging in
addition to standard diagnostic workup for a cdndifs being evaluated, would be a
randomised trial. However in this situation, if fgwiagnosed psychotic patients
were randomised to a strategy of either scan altan only when well defined
clinical criteria suggested that a scan was wagdhahd each group was followed up,
it would be difficult to determine the appropriatgtcomes. This is because multiple
conditions are being sought. If health-related iqpaf life and mortality due to
undetected treatable conditions were the outconeasuned, the sample size would
need to be massive.

Another type of study design that could answertype of question is a diagnostic
before-after study. In this type of study there lddae a baseline clinical assessment
of the patient with psychosis, then the patientliaundergo structural neuroimaging
followed by a second clinical assessment of theepatThe key question would be
whether the neuroimaging undergone will affectshbsequent clinical assessment
and patient management and ultimately the patiéw&dth. This type of study is
easier and quicker to perform than an B&biut is subject to a number of
limitations®® Some of these can be overcome by careful plararidgconduct of the
study including the need to carry out the studyspeatively, careful specification of
eligible participants, consecutive recruitmentgpendent review of pre-and post test
clinical assessment and a strict adherence tadg gtwtocol. However, before and
after studies have inherent limitations includingoasible discrepancy between stated
clinical assessment and actual clinical actionsugtonscious bias about the benefits
of the new technology. If the clinician knows tlatest is subsequently going to be
performed, they may delay making a definitive diagjs. Also there can be no
comparison of patient outcomes because all haveéheadew test. In general, it is
considered that before-after studies tend to beelian favour of new interventions so
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when no benefit is found, it is unlikely that aostger study design on the same
question, such as an RCT, will find a ben®it.

Psychotic patients can develop additional pathokiggny time during their life. In
some patients this may be hidden, or occult, bothers it may be a cause of
treatment resistance or deterioration in a patiérd initially responds to
antipsychotic treatment. It would be useful to knehether all psychosis patients
who are treatment resistant or are deterioratioglshbe referred for structural
neuroimaging, or whether it is more clinically ast-effective to use structural
neuroimaging in those deteriorating or treatmesistant patients presenting with
symptoms and/or signs of additional pathology. Alxdesigned before-after study
may be appropriate here, particularly in patiet®se condition is deteriorating,
because of the speed of completion of such a stndythe need to investigate and
give appropriate treatment. Also of interest t@ #waluation would be an
investigation of time to diagnosis or appropriagatment.

Not included in this assessment is any evaluatiadgheousefulness of CT and

structural MRI to detect brain morphological chaeaistics as the clinical
significance of these are currently unknown.

19



5. Assessment of clinical effectiveness

5.1 Methods for reviewing effectiveness

5.1.1 Identification of studies
A scoping search based on the ARIF search proteaslundertaken to identify
systematic reviews and background material Aggendix J).

For the main clinical effectiveness review thedwaling sources were searched:

« Bibliographic databases: Cochrane Library (Wile§)D@ Issue 4 (CENTRAL);
MEDLINE (Ovid) 1966 to November Week 3 2006; MEDLENOVvid) In-
Process and Other Non-Indexed Citations 4 Dece@®@s; EMBASE (Ovid)
1980 to 2006 Week 48; CINAHL (Ovid) 1982 to Novemldéeek 4 2006;
PsycINFO (Ovid) 1967 to November Week 4 2006.

- Citations of relevant studies.

+ Research registries of ongoing trials includedNlaéonal Research Register,
Current Controlled Trials, and Clinical Trials.gov.

+ Relevant internet resources.

« Hand search of appropriate journals-(Magnetic Rasoa in Medicine (1985 to
2007), NMR in Biomedicine (1985 to 2007)), Americkurnal of Psychiatry
(1985-2007).

« Further information from contact with relevant expe

Details of all search strategies may be foundgpendix 2 No language or date
restrictions were applied. All citations were expdr or entered by hand, into
Reference Manager version 11 (ISI, Carlsband, C3A)J

Additional searches were carried out on the contparaensitivity of CT and MRI
scanning, which were used to inform part of thenecaic evaluation (see section
6.2.1.3 on page 90).

5.1.2 Inclusion and exclusion criteria and process

Three reviewers (EA, CM, CD) independently scaraiétitles and abstracts
identified by the searches for inclusion. The takt was obtained for potentially
relevant articles. Publications in foreign langusagere assessed using the English
abstract where available or a translator was USedlies were included in the review
of effectiveness if they met the following criteria

Population: adults or children presenting with psychosistipalarly a first episode

of psychosis (FEP). Psychosis was considered #ofiost episode if the study
described psychosis as new, first or of recenttpaseew or first hospital admission
for psychosis, first contact with any medical seegi for psychosis, or antipsychotic
treatment naive. In cases where it was unclearhehéhe population were presenting
with a first episode, the study was included areéidy marked as such.

Judgement on whether a condition was considerbd fmsychotic was made

according to Appendix 3 following clinical inputgponal communication, Professor
F Oyebode, University of Birmingham, April 2007).

20



Studies investigating populations of mixed psyctggiatients that had a subgroup of
psychotic patients were included if other criteviere met.

In order to capture the subgroup of psychotic p#gigith a possible psychiatric
misdiagnosis, or those who were experiencing agdantheir pre-existing psychotic
disorder, we also looked for studies evaluating:
« patients who had a prior diagnosis of a psychasiorder but were
failing to respond to treatment
+ patients who had a prior diagnosis of a psychasiorder, had
previously responded to antipsychotic treatmentiait a recent
deterioration in their condition.

I ntervention (diagnostic investigation): structural magnetic resonance imaging (MRI)
or computed tomography (CT) with or without contragdia.

Comparator: current standard NHS practice without MRI or Guroimaging, or
before MRI or CT neuroimaging. Current practice wadsen to mean medical and
psychiatric history, physical and neurological exaation, EEG, mental state
examination and laboratory investigations, or amylination of these as considered
appropriate by the clinician.

Outcomes:. any clinically relevant outcomes including numbar percentage) of
patients with scans identifying abnormalities; nemlith pathology that would
influence patient care and was not suspected lmasbdtory and/or physical
examination and the pathology found; incidentahpktgy found; number (or
percentage) of patients with a scan affecting ttigical treatment; and number (or
percentage) of patients with a change in diagroisésto the scan, time to diagnosis,
confidence in diagnosis.

Pathology considered to potentially influence pdtiEare included cerebral infarction,
cerebral space occupying lesions, subdural haenaatencephalitis, demyelinating
disease and arachnoid cyst. Cerebral structuraraialities such as white matter
lesions, cavum septi pellucidi and atrophy weresaered to be incidental unless
stated otherwise in the study text. Two revieweith wput from a clinician (FO)
judged pathological findings to be either incidéotato influence patient care when
details were not provided in the text.

The outcomes above were modified from those listéte protocol. During piloting

of the data extraction form it was found that stsdilid not report morbidity and
mortality, did not report cerebral abnormalitiesaasause of psychosis, and employed
a number of definitions of “information of clinicahlue”. Information on severity and
progression of first episode psychoses was notablaisince studies did not report
follow up. Subsequent service use (including fesgry and duration of hospital
admissions), health-related quality of life anderde effects due to the use of
CT/MRI neuroimaging were also not reported.

Study design: Any design that gave diagnostic yield, includprgspective or
retrospective before and after studies, were iredud
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Exclusion criteria

Studies employing functional imaging techniqueshsae magnetic resonance
spectroscopy, diffusion weighted MR, diffusion $enimaging, perfusion MRI, or
PET were excluded.

Studies were excluded where the primary aim ofthdy was to investigate the
cerebral morphometry (such as shape, size or volugasurements) associated with
psychosis or a specific psychotic illness.

Individual case reports were excluded

5.1.3 Data extraction strategy

Data extraction from included studies was carrietindependently by two reviewers
(EA and CM). Study characteristics, outcome restis aspects of study quality
were collected using a standardised form fggeendix 4. Any discrepancies were
resolved by discussion, and where necessary, mpi@ment of a third reviewer.

5.1.4 Quality assessment strategy
There is no validated quality assessment tool ilmgribstic before and after studies.
Therefore, an evaluation was made of test accugaality assessment tools to
determine whether any could be tailored to meeh#wels of this review. The
QUADAS toof* (seeAppendix § was chosen but was modified to more appropriately
capture the quality and validity issues appareiénincluded studies. The full tool
was piloted on a selection of studies prior to didta extraction and subsequently
modified (seeAppendix 5. However, the modified QUADAS tool did not fully
capture all of the quality criteria that neededéoconsidered. Therefore the quality
assessment strategy included four additional questi

+ What was the explanation given for patients whorditireceive a scan?

« Were the patients recruited consecutively?

« Was the study and/or collection of clinical varedtonducted prospectively?

« Who performed the clinical evaluation and imagdysis?

Following tabulation of quality criteria, possililereats to study validity were
discussed.

5.1.5 Rationale and details of the QUADAS tool modi fication

The aim of the QUADAS tool is to assess the qualftgtudies of diagnostic
accuracy, that is, studies designed to evaluatevirethan index test (being evaluated
by the study) performs compared to a referencalatan In the standard QUADAS
tool the reference standard is the best availabliod to determine the presence or
absence of the condition of interest. For the psepaf this review we interpreted the
reference standard to be current practice plusfQVRI, and the index test to be
current practice alone. The aim of the review veaimvestigate the added value of
using CT or MRI in addition to current practicetire investigation of patients with
psychotic symptoms for additional pathological firgk. Current practice was defined
as any test(s) or investigation(s), or any comimmnabf tests that would be carried out
as part of the initial care of a psychotic patient.

The QUADAS tool was modified for the reasons expddi above. The modified
version has questions 3 and 7 removed (s@abte 5. Question 3 in the standard tool
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is “Is the reference standard likely to classifg thrget condition correctly?” Unlike
most diagnostic yield studies where a single tacgatlition is investigated, this
review had several target conditions i.e. any agdisorder with the potential to
cause psychosis, including cerebrovascular acc{@wh), various vascular
disorders, and brain tumours (Seble 1. The best structural neuroimaging method
to determine the presence or absence of thesetiomsdvaries depending upon the
condition. For example, CT is considered betten ti&| for diagnosing
calcification, whereas MRI is the gold standardtf@ diagnosis of space occupying
lesions. For the purposes of this review it wasessary to assume that the addition of
CT and/or MRI to current practice would increase dlocuracy of current practice in
diagnosing causes of psychosis.

Item 7 in the standard tool “Was the referencedsieshindependent of the index test
(i.e. the index test did not form part of the refere standard)?” was also removed
since the index test (current practice) is pathefreference standard (current practice
plus CT or MRI). In this case patients would nateige CT or MRI alone.

Table 5. Modified version of the QUADAS quality assssment tool used in the effectiveness
review

Qu. | Item Yes/No/Unclear
No.*
1 Was the spectrum of patients representative tidrmta who will receive
the test in practice?
2 Were the selection criteria clearly described®l(sion/ exclusion)
4 Is the period between neuroimaging and curreatdtjpe alone short

enough to be reasonably sure that the target ¢onditd not change
between the two tests?

5 Did the whole sample (W) or a random selectiongfRhe sample
receive verification of diagnosis using neuroimagin

6 Did the patients receive the same neuroimagigagrdtess of current
practice alone?

8 Was the execution of current practice describestfficient detail to
permit its replication?

9 Was the execution of neuroimaging described fficient detail to

permit its replication?

10 Were the results from current practice alonerpreted without
knowledge of the results of neuroimaging?

11 Were the neuroimaging results interpreted witkoowledge of the
current practice?

12 Were the same clinical results available whehresults were interpreted
as would be available when the test is used intipest

13 Were uninterpretable/intermediate test resafiented?

14 Were reasons for non-scan patients explained?

* Numbers from the original QUADAS tool have beetained.
NB. “Neuroimaging” = neuroimaging in addition toroent practice.

5.1.6 Data synthesis

Study characteristics and results were tabulatedly&is was qualitative, conclusions
being based on patterns revealed in the tablexhfded studies. It was not possible
to pool results for quantitative analysis due ® gharcity of data, the poor quality of
included studies and the heterogeneity of studyaderistics.
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5.2 Clinical effectiveness results

5.2.1 Quantity and quality of research available

The number of potentially relevant studies ideatifand screened for retrieval was
3526. Of these, 2941 were excluded on the bagdideoaind abstract. A full copy of
the article was retrieved where there was any dalbbtit its relevance. The full text
of 585 articles was retrieved for scrutiny agathstinclusion and exclusion criteria.
During this process an additional 95 articles wdeatified through searching of
bibliographies of relevant studies, the internatl hand searching of relevant
journals. Thus, a total of 680 articles were oladim full text. 655 articles were
excluded. Of these, 221 articles were excludedlpwrethe basis of reporting
morphometric data (volume, size and shape of tamponly. The other reasons for
exclusion were a lack of relevant data (reviewcha}j or that the article addressed a
psychiatric condition without associated psychosis.

There were no relevant systematic reviews identifig the searches. There were no
RCTs evaluating the effectiveness of structurakoienaging in any psychosis or first
episode psychosis identified. There were no cabrocase-control studies looking at
the impact of neuroimaging on subsequent manageofig@stchosis. There were no
studies investigating structural neuroimaging ingb®sis (or subgroups of psychosis)
looking at mortality, severity of psychosis, praggi®n of psychosis or subsequent
service use. There were no RCTs comparing CT to &R diagnostic strategy in
patients with psychosis.

There were 25 articles discussing 25 studies tlea¢ Wwicluded in the review of
effectiveness’®% This included one study described in a Russiaguage article
197 and one review of individual case reports of nasiification syndromé&®. This
last review was included because it was the onilyezce above a case report that
was identified by our searches in these rare dessrdA summary of the search
process, reasons for exclusion, and results caedr inFigure 1

Twenty four of the included studies could be démmtias before-after studi&s,e.
comparing intended management policies before #iadknowledge of
neuroimaging test results but many were not expioout their management policies
before structural neuroimaging or about being distjo before and after studies.
None were diagnostic accuracy studies so did matrtesensitivity, specificity,
predictive values, likelihood ratios, diagnostidedatios or ROC curves.

Some studies included one or more comparator griBmgwardt’, Jeenafr, Lesser
19977, Lubmar®, McKay*®, Miller*®? and Vavilo#"’), which took the form of a
healthy control population or patients with anotpgychiatric diagnosis. The
effectiveness of CT or MRI neuroimaging in healsiaypjects or non-psychotic
patients was not relevant to this review so thigrmation was not extracted. The
remaining studies did not formally recruit patiemi® a comparator group but
reported outcomes based on categories of psyahéirgnosis. These were combined
where possible to make one psychosis category.

24



Figure 1. QUOROM flow diagram
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5.2.2 Study characteristics

Ten studies (Ananth 1982 Ananth 199%, Borgwardi®, Gewirt2*, Larsor®, Lesser
1997%, Lubmart®, Cunningham-Owen®, Vavilov*’’, Wahlund®)) were designed to
determine the prevalence of abnormal scan findimgspsychiatric population and
appear to be cross-sectional in nature. The ren@studies sought to evaluate the
use or impact of structural neuroimaging in varipsgchiatric populations (Adaffts
Agzariarf®, Battaglia and SpectSr Colohart', Evang® Jeenafr, Larsori®,
McClellant®, McKay*®t, SchemméP?), or to examine relationships between scan
results and other clinical features (B&jrEmsley? Lesser 199%, Miller'®?, Roberts
and Lishmat).

Eighteen studies employed CT scanning for struthearoimaging’8°8%91-96.100.103-

104.106-108 \\hile four investigated MRI scans(Borgwafdtesser 199%, Lubmari®,
Wahlund®) and three studies used either CT or MRI to idggrebral

abnormalities in the patient population (Lesser2l§McKay™, Miller'®?.

In all included studies (except for the review ase report8?), it was intended that
the patient population received either CT or MRllfoth). None of the studies report
any follow-up over time. Eight studies were of agpective design (Adanfis.
Battaglia and Spectdt Borgwardt’, Jeenafr, Lesser 199, Lesser 1997,

Miller %4 Cunninghami®®) while eleven studies were retrospective (Agz&Ffian
Bain®®, Emsley?, Evans® Gewirt2?, Larsori®, McClellant®®, McKay'®*,

Schemmeée™, Vavilov'”’, Wahlund®). Five studies employed a retrospective review
of medical records in conjunction with additionabgpective data collection (Ananth
19977, Ananth 199%, Colohari*, Lubmari®, Roberts and LishmaH). It was not
always clear from the text whether studies werseotively or retrospectively
conducted.

Study design appeared to be of poor quality andpweasly reported. None of the
included studies were RCTs or had a high qualiégudostic before-after study design
to address the question of whether the routinetfwer) use of CT or MRI is of

clinical use in first episode psychosis patients.

Publication dates of the CT studies ranged fron0{®©8nninghartf®) to
2007(Jeenah), with eight in the 1980s and nine in the 19908 I dtudies were
published more recently. As expected, none ofribkided MRI studies were
published in the 1980s. Apart from advances in enagolution, the technique of CT
scanning has not changed significantly over timéabin this respect, early studies
are unlikely to differ significantly from those pighed more recently. It is possible
that the seven studies employing MRI may diffethi@ range and type of
abnormalities detected since the technology of k&Y advanced over time and can
be carried out in a number of different ways. Orfeltudy (Wahlunt’® employed

a low field 0.02T MRI scanner, which is not reprgsgive of MRI scanners used in
current NHS practice.

Ten studies originated in the USA, four studiethm UK, three studies were

conducted in Australia, and two each in CanadaSmmdh Africa. For the country of
origin for the remaining studies see Table 6.
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Nine of the included studies gave a clear indicatiothe text that some or all of the
patient population was in the first episode of pegis (Adam¥, Bairf®, Battaglia
and Spectdf, Borgward?’, Gewirt2*, Jeenafr, Lubmari®, McKay**’, Schemmér?.
The patient population recruited in the study bywBe* were those with a first
hospital admission for psychotic illness. Samptesiranged from 30 to 168. The
study carried out by Lesser 198Rad a high proportion of psychotic patients with
illness duration of 2 years or less.

The definition of a first episode was found to vastween studies, and was often not
clearly stated. For this reason, thirteen studigmsch recruited patients with psychosis
without evidence in the text of a first episode eviercluded.
57,86,87,91,92,93,96,97,100,102,103.105 4R a5e studies met all other inclusion criterianple
sizes ranged from 14 to 244.

Where studies had patients described as fist epiaod chronic schizophrenia
described in different groups, only the fist eps@dychosis patients have been
described here

The study conducted by Cunningham-Owétisivestigated a population of 136
chronic schizophrenic patients. This study waslidetl as the only evidence of
unsuspected intracranial disease in a treatmenaictefy psychotic population
identified by the searches. The review of casertef3dof misidentification
syndromes did not report whether these patients wew onset psychotics or not.

Diagnostic tests conducted in addition to strudtneairoimaging included medical
and psychiatric history, physical and neurologeams, biochemical tests, blood
tests, toxicological screens, mental state examimatEEG, functional neuroimaging
and psychiatric rating scales. In general, detdithese assessments were poorly
reported and it was often not clear what otherssssents had been made.

The outcome most frequently reported was the nurabertype of cerebral
abnormalities detected by scanning. These weretsos®presented in categories
based on referral status, clinical significanc&aicranial location or whether diffuse
or focal. Actual pathology was reported by mosti&s. Included study
characteristics are summarisedrable 6
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Table 6. Characteristics of included studies

Reference Study design Population N Inter- Other Relevant Aim of study
vention assessments Outcomes*
(comparator)
Adams et al., Prospective First episode 111 CT Medical history; Number and type of To determine the diagnostic
1996° diagnostic case psychosis FEP physical scan findings utility of [endocrine and]
(Canada) series; no control | adolescents without (Full sample) examination; neuroimaging tests in first onset
group(s) suspected (or endocrine tests; adolescent psychosis.
known) medical EEG; SPECT
illness
Agzarian et al., | Retrospective Psychiatric 241 CT Physical Number and type of To evaluate the clinical use of JT
2006° review of CT scan | condition without | Psychotic examination; cerebral brain scan in patients presenting
(Australia) report focal neurological serum electrolytes; abnormalities; with a psychiatric condition
signs with referral | 397 thyroid function number of without focal neurological signs
for scan Full sample abnormalities
considered related
to psychiatric
condition
Ananth etal., Prospective Psychiatric 37 CT Medical and Number and type of To investigate the prevalence of
1997’ diagnostic case condition with +scan** psychiatric history;| previously previously undetected physical
(USA) series with normal physical physical and undetected physical illness in psychiatric inpatients
retrospective use | status based on 55 neurological exam; illness; number of
of psychiatric physical exam Psychotic BPRS; disorders changed
diagnosis toxicological due to scan
75 Full screening;
sample biochemical tests;
EEG; EKG
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Reference Study design Population N Inter- Other Relevant Aim of study
vention assessments Outcomes*
(comparator)
Ananth etal., Prospective Psychiatric 27 CT Medical and Number and To investigate the prevalence of
1993’ diagnostic case condition, random | Psychotic psychiatric history;| diagnosis on study | physical iliness that was missed
(USA) series with selection from physical and entry and number | during diagnosis in psychiatric
retrospective use | inpatients 34 neurological exam; and diagnosis inpatients
of psychiatric Full sample BPRS; EEG; EKG | following scan
diagnosis
Bain et al., Retrospective First episode 127 CT Medical history; Number and type of To examine relationships
1998% review of medical | psychosiswithout | FEP neurological exam| scan findings; between CT scan findings and
(USA) records of patients| previous CT scan or (Full sample) number and type of, demographic variables, seizure
with CT scan; no | evaluation for cerebral history, neurological
control group(s) psychosis abnormalities; abnormalities, and discharge
number and diagnosis. Working hypothesis-
diagnosis at psychotic iliness alone is not
discharge sufficient to warrant a CT scan.
Battaglia & Prospective First episode 45 CT Physical and Number and type of To examine the utility of the CT
Spector, 1988 | diagnostic case psychotic illness FEP neurological exam; cerebral scan as a screening instrument
(USA) series; no control | with clear physical | (Full sample) drug use history; | abnormalities; CNS pathology among

group(s)

exam

BPRS; lab tests in
some cases

number and
diagnosis at
discharge

psychiatric patients presenting
with a first-break psychotic
illness.

for
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Reference Study design Population N Inter- Other Relevant Aim of study
vention assessments Outcomes*
(comparator)

Borgwardt et Prospective First episode 30 MRI For FEP patients: | Number and type of To assess the prevalence of
al., 2008° diagnostic case | psychosisaged FEP BPRS; other scan findings; radiological MRI findings in
(Switzerland) | series; included >18y assessments NR | number and type of| individuals at high risk of

groups of patients 110 cerebral schizophrenia.

with high risk of Full sample abnormalities

schizophrenia,

FEP, depression,

and healthy

controls
Colohan et al., | Retrospective Psychiatric 29 CT Mental status; Number and type of To evaluate the impact of CT in
1989* review of medical | condition with Psychotic physical and cerebral relation to psychiatry in Ireland
(Ireland) records of patients| referral for CT scan neurological exam; abnormalities;

with CT scan with 537 EEG; other number and

prospective Full sample laboratory tests diagnosis following

interview of scan; number of

individual diagnoses changed

clinicians due to scan
Emsley et al., | Retrospective Psychiatric 43 CT Medical and Number and type of To determine what clinical
19867 review of medical | condition with Psychotic psychiatric history;| cerebral features could be useful in
(South Africa) | records of patients| referral for CT scan EEG in some caseps abnormalities identifying those [psychiatric

with CT scan 100 patients] in whom intracranial

Full sample lesions may coexist

Evans et al., Retrospective Psychiatric 19 CT Medical history; Number and type of To report experience in the use
198%° review of medical | condition with Psychotic psychiatric and cerebral CT in clinical psychiatry
(UK) records of patients| referral for CT scan mental state exam] abnormalities

with CT scan 100 physical exam

Full sample
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Reference Study design Population N Inter- Other Relevant Aim of study
vention assessments Outcomes*
(comparator)
Gewirtz et al., | Retrospective First admission 168 CT Physical exam; Number and type of To describe the frequency and
1994* review of medical | for psychotic FEP urine toxicology; | cerebral types of CT scan findings in
(USA) records of patients| illnessin the (Full sample) blood counts; abnormalities; patients with diagnosis of
with CT scan; no | absence of an electrolytes; change in diagnosisg psychotic illness.
control group(s) organic disorder syphilis serology; | following scan;
thyroid status number of
abnormalities with
implication for
patient managemer
Jeenah et al., | Prospective First episode a7 CT Clinical details Number and type of To determine the value of CT ir
2007° diagnostic case psychosis or all FEP (physical and cerebral the assessment of mentally ill
(South Africa) | series; included psychotic patients mental state); all | abnormalities patients.
non-FEP psychotig with either features| 55 other special
patients of a delirium, some| Full sample investigations
focal physical or (laboratory,
neurological signs, radiological, EEG)
and/or abnormal
results of special
investigations
Larson et al., Retrospective Psychiatric iliness | 39 Psychotic | CT Medical history; Number and type of To determine the diagnostic
1981 review of medical | with or without physical exam; scan findings; yields, the clinical use of CT, an
(USA) records of patients| medical or 123 other number and type of| cost of case findings in
with CT scan neurological Full sample neurodiagnostic cerebral psychiatric patients referred for

consultation pre-
scan

studies; treatment
and outcomes

abnormalities

CT scanning
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Reference Study design Population N Inter- Other Relevant Aim of study
vention assessments Outcomes*
(comparator)
Lesser et al., Prospective Major depression | 14 MRI Medical history; Number and type of To test the hypothesis that
1997 diagnostic case with psychosis oven Psychotic mental state; medical and psychotic depression can be the
(USA) series; included age 45 without physical and neurological clinical manifestation of subtle
non-psychotic evidence of 86 neurological exam; abnormalities brain injury in the elderly
control population | hemiparesis/ Full sample neuropsychological
hemisensory tests
deficits
Lesser et al., Prospective Psychotic disorder | 8 MRI or CT | Neurological and | Number and type of To evaluate the clinical and
1997® diagnostic case NOS over age 45 | Psychotic mental state exam] scan findings; neuroimaging results of patients
(USA) series without localising | <2y laboratory tests number and type of| diagnosed with psychotic
neurological signs | duration+scarn cerebral disorder NOS
and major medical abnormalities
and neurological 16
problems Full sample
Lubman et al., | Diagnostic case First episode 152 MRI Medical history; Number and type of To investigate whether patients
2002° series including psychosis FEP physical and scan findings; with first-episode psychosis [or
(Australia) retrospective asymptomatic and mental state exam| number and type of| chronic schizophrenia] have an
review of medical | without suggestion | 340 cerebral increased incidence of MRI brai
records of patients| of underlying Full sample abnormalities; abnormalities compared with

with MRI scan;
included patients
with FEP, chronic
schizophrenia and
normal controls

organic disease

number of
abnormalities with
implication for
patient managemer

control subjects.
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Reference Study design Population N Inter- Other Relevant Aim of study
vention assessments Outcomes*
(comparator)
McClellan et Retrospective Psychiatric iliness | 142 CT NR Number and type of To assess the value of CT of the
al., 1988 review of medical | without focal Psychotic cerebral head as a screening procedure
(USA) records of patients| neurological abnormalities; patients with psychiatric
with CT scan deficits or other 261 number of scan symptoms
finding suggesting | Full sample findings considered
intracranial related to
abnormality psychiatric
condition
McKay et al., Retrospective First episode 52 CT or MRI | Physical exam in | Number and type of To assess aspects of medical
2006 review of medical | psychosisaged 15- | +scan some cases; EEG | scan findings examination, diagnosis [and sid
(Australia) records of patients| 26y in some cases effect monitoring], and to
with CT or MRI 117 consider the role of routine
scan; included Full sample investigations in this group as
FEP, chronic recommended by national
schizophrenics, guidelines.
and normal
controls
Miller et al., Prospective Late-onset 24 MRI or CT | Clinical exam Number and type of To explore the relationship
1991192 diagnostic case psychosis (over age Psychotic (physical and cerebral between structural brain injury
(USA) series; included 45y) without neurological exam| abnormalities and late life psychosis
healthy control evidence of 96 and laboratory
group hemimotor/ Full sample tests); psychiatric
hemisensory history;
deficits neuropsychological

tests
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Reference Study design Population N Inter- Other Relevant Aim of study
vention assessments Outcomes*
(comparator)

Roberts & Retrospective Psychiatric 244 CT Physical, Number and type of To look at the relationship
Lishman, review of medical | condition with Psychotic neurological and | scan findings. between scan results and the
1984 records of patients| referral for CT mental state expectations of the referring
(UK) with CT scan with | scan. 323 exams; medical psychiatrist, medical record datg

prospective Full sample and psychiatric and the significance attached to

interview of history the scan results in relation to

individual diagnosis, management and

psychiatrists prognosis
Schemmer et | Retrospective General psychiatric| NR CT NR Number and type of To evaluate the effect of brain
al., 1999* review of medical | condition including | FEP cerebral CT on diagnosis and
(Canada) records of patients| first episode abnormalities management of general

with CT scan psychosisand non- | 207 psychiatric patients

FEP patients Full sample

Vavilov et al., | Retrospective Schizophrenia 721 CT NR Number and type of To analyse the incidence of
1993 review of medical Full sample cerebral organic brain lesions in
(Russia) records of abnormalities schizophrenics, healthy controls

schizophrenic
patients with CT
scan included
mentally normal
with suspected
organic brain
condition and
healthy control
groups

and patients mentally normal
with a suspected organic brain
condition.
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Reference Study design Population N Inter- Other Relevant Aim of study
vention assessments Outcomes*
(comparator)
Wabhlund et al., | Retrospective Psychiatric illness 170 MRI Psychiatric history| Number and type pfTo investigate the frequency of
19929 review of medical Psychotic cerebral focal brain damage in psychiatri
(Sweden) records of abnormalities patients
psychiatric patientg 731
with MRI scan Full sample
Cunningham- | Prospective Chronic treatment | 136 CT Medical history Number and type ofTo assess the prevalence and
Owens et al., diagnostic case refractory Full sample cerebral degree of clinically unsuspected
1980 series schizophrenia abnormalities intracranial disease and cerebrg
(UK) atrophy in relation to history,
clinical findings and past
treatment in a group of chronic
schizophrenic patients.
Forstl et al., Review of Misidentification 80 case CT Various Number and type gf To review case reports of
1991'%8 individual case syndromes reports cerebral misidentification syndromes and
(UK) reports involving abnormalities to attempt to analyse their
psychosis + relationship to each other and th
scan factors implicated in aetiology
260
Individual

case reports

e

*Scan finding refers to reporting by category edferral status.
** Not clear whether all scanned patients were psyic.
N not clear 54 patients also stated in text
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5.2.3 Critical review and synthesis of information

These sections are reported in five categorieadiest in psychotic or first episode
psychotic patients where the neuroimaging was [§yTa)b) MRI, or c) both CT and
MRI, d) studies in treatment refractory patientd ahreview of patients with
misidentification syndromes.

5.2.3.1 Patient characteristics

a) CT studies

Of the sixteen studies employing CT alone, sixuied first episode psychotic
patients (Adants, Bairf®, Battaglia and SpectSr GewirtZ*, Jeenaf?, and
Schemmeé). The study conducted by Gewirtz recruited pasiemt the basis of a
first admission for psychotic illness. The defioitiof what constituted FEP was not
clearly stated in any of the six studies suggestiagjthere may be variation in the
FEP patient population between studies. It is, handikely that most patients will
have had no or very little treatment for a psyahiliness. The duration of iliness, a
crude measure that may or may not include prodrdmeks, was not reported by any
of the six studies.

The remaining ten studie¥ #:8791:92.93,96.100.103.104 ¢ jited general psychiatric
patients with a proportion of these being psychdbere the text indicated that a
disorder was psychotic, the number of patients thith disorder was included in the
total of psychotic patients recordedTiable 7 Where no indication was given,
patients with a diagnosis of schizophrenia weremassl to be psychotic and included
in the subgroup with psychosis. Depression and&igbsorders were not considered
psychotic unless indicated in the study téxtstudies recruiting general psychiatric
patients, there was no indication that the psychmdtients were in their first episode.
Duration of illness was not reported except by barsvho had over 50% of the study
population with an illness duration of 6 monthdess. Therefore, out of 16 CT
studies, seven appeared to have patient populatighsir first episode or the early
stage of a psychotic illness.

All CT studies recruited the study population froospitalised inpatients, although
four studies (Agzaridh, Evans®, Larsont®, Roberts and Lishma?h) also included
outpatients.

Six studies (Adan¥s, Agzariarfi®, Ananth 1992, Ananth 199%, McClellan®®) gave
some indication that they excluded patients withralgical abnormalities on
examination. Four further studies by B&jrBattaglia and SpectSr Evang®, and
JeenalfT reported that a small proportion of included patehad neurological
symptoms and signs (two patients out of 127 (B&)5 (Battaglia and Specfoy,
1/20 (Evans) and 2/47 (Jeefidh The study by Battaglia and Speéftate that the
three patients with neurological symptoms and sajhisad normal CT scans. The
study conducted by Coloh#rhad 14/53 psychiatric patients with neurological
abnormalities. All patients included in the stugyBmsley? had suspicion of an
intracranial lesion pre-scan, which suggested thegmce of neurological symptoms
and signs. Similarly, the patients recruited by &tband Lishmaf® if referred for
clinical reasons (others in this study were redepsecticipants), were selected on the
basis of a suspicion or needing to eliminate tlesg@nce of a cerebral abnormality.
Studies by Larsdfi and Vavilo#?” both included psychotic patients with abnormal
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neurological examinations but gave no further det#tiwas not clear whether the
psychotic patients in the studies by Gewfitand Schemmé&¥ had any neurological
signs and symptoms at the start of the study.dtishbe noted that although some
studies excluded patients with neurological symstamd signs, the corresponding
inclusion criteria included a referral for a CT s€ahere scanning was not part of the
routine diagnostic work-up). In these patientsayrhave been necessary to ‘rule out’
organic pathology.

The setting varied between studies. Most were cotieduat general hospitals
(Adam$®, Battaglia and Specttr Colohart', Emsley? Evans®, Jeenaf?, Larsor?®,
and McClellan®) or a tertiary mental health hospital (Agzaffasnanth 1992, and
1993’ and Roberts and Lishm&f). The study by Roberts and Lishman conducted
their study at the Maudsley Hospital, which mayéavhigher proportion of atypical
cases than that seen in a general hospital. Thg bjuGewirtZ* was conducted at a
community service unit. The study by B&iwas based at a military medical centre
with a high proportion of young adults. It was ot#ar what the setting was for the
studies by Schemm@f and Vavilov”".

Patient characteristics including those discusbed@are summarised in Table 7.
Only one study (Adanid investigated CT scanning specifically in an adoént
population. The study by Vavild¥ recruited patients including those below the age
of 10. The studies by Coloh#nand Larsoff included patients from 14 years old and
McClellant® from 16 years old. All other studies recruitedigrats aged 18 and over.
Mean ages were usually reported for the entireyghagbulation, which may have
included non-psychotic patients as indicated inld &b Most studies appeared to have
a mean age within the 30 to 40 year range (Agz¥riamanth 199%, Ananth 199%,
Bain®®, Emsley?, Gewirt2* JeenatY). The studies by Colohdh Evang®, Larsor®,
McClellan'®®, and Roberts and Lishm&nall had a patient population with a mean of
40 years or above. The study by Battaglia and 8p&dtad a mean age of 26 years
whereas the study by Schemmfédid not report a mean age.

The proportion of females to males was roughly 3@¥ess most studies except for
the study by Baiff with only 20% female, and Battaglia and Spettaith only 33%
female. Proportions were usually reported for erdemples rather than specifically
for FEP or psychosis patients alone.
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Table 7. Patient characteristics for CT scan studein (first episode) psychosis patients

Reference No. of patients | Mean age Proportion | Inpatient/ Inclusion/ exclusion Mean Neurological signs
with FEP/ [range] female outpatient duration of | and symptoms at
psychosis based on sample illness study entry

size n

Adams et al., 111 FEP 16.9y 39% Inpatients Inclusion: aged 13-19y, Unclear ?No

1996° [13-19y] unremarkable medical history and

(Canada) n=111 normal physical exam. “No suspected medicdl

Exclusion: known medical illness”

disorders (eg diabetes, epilepsy elc) Normal physical exam
but neurological exam
not mentioned.

Agzarian et al., | 241 psychotic 37y 41% In- and Inclusion: psychiatric condition for| NR No

2006%° [18-86y] outpatients | which a CT was requested.

(Australia) n=397 Exclusion: previously documented No focal neurological

CT brain abnormalities; focal signs.
neurological signs

Ananth etal., 37 with scan 32y 52% Inpatients Inclusion: psychiatric admission | NR ?No

19977 mostly psychotic| [18-57y] aged 18-65y

(USA) n=75 Exclusion: possible discharge prior Normal physical status
55 to expected date of test completion, based on a physical

disapproval by ward staff based on exam by a physician in
whether the patient was likely to a general hospital.
elope or become violent.

Ananth etal., 27 psychotic 36y 47% Inpatients Inclusion: psychiatric inpatient | Average ?No

1993’ [24-58y] Exclusion: possible discharge priof length of

(USA) n=34 to expected date of test completionhospitalisati | Normal physical statug

disapproval by ward staff based onon 15 days | based on a physical
whether the patient was likely to | [1-76 days]

elope or become violent.

exam by a physician i
a general hospital. T
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Reference No. of patients | Mean age Proportion | Inpatient/ Inclusion/ exclusion Mean Neurological signs
with FEP/ [range] female outpatient duration of | and symptoms at
psychosis based on sample illness study entry

size n

Bain et al., 127 FEP 17-30y n=98 20% Inpatients Inclusion: admission/ discharge | NR Yes

1998* 31-40y n=23 diagnosis of DSM-III-R psychotic

(USA) 41y+ n=6 disorder NOS, schizophreniform 2/127 had neurologica

disorder, schizophrenia, brief abnormality on
reactive psychosis, schizoaffective admission.

disorder, delusional disorder,

bipolar or major depression. 5/127 had a history of
Exclusion: previous evaluation for seizure.

psychosis, previous CT scan

Battaglia & 45 FEP 26y 33% Inpatients Inclusion: first psychiatric hospital| NR Yes

Spector, 1988 [17-54y] admission, presence b1 symptom

(USA) n=45 of delusions, hallucinations, Neurological exam

markedly disordered thought was abnormal in 3/45
processes, catatonic, or other but all had normal CT
grossly disordered behaviour, first scan (hyperreflexia in
presentation of these symptoms, right lower extremity;
psychotic process incompletely right sided Babinski
resolved after 48h, medically reflex with

cleared by ER physician on basis pf hyperreflexia; diplopia
physical exam. on left gaze).

Colohan et al., | 29 psychotic 51y (SD 18y) 53% Inpatients Inclusion: psychiatric patient Average Yes

1989 [14-79y] referral for CT scan. length of

(Ireland) n=53 or 54 hospitalisati | Neurological and

on 62 days | physical exam was
(SD 51) [5- | abnormal in 14/53
298 days]

plus one

patient with

a stay of

1299 days.
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Reference No. of patients | Mean age Proportion | Inpatient/ Inclusion/ exclusion Mean Neurological signs
with FEP/ [range] female outpatient duration of | and symptoms at
psychosis based on sample illness study entry

size n

Emsley et al., | 43 psychotic 34y 49% Inpatients Inclusion: psychiatric inpatienttwit NR Yes

1986” [18-72y] distinct possibility of intracranial

(South Africa) n=100 lesion. Details unclear

Evans et al., 19(+1 with 49y M: 42y F 38% In- and Exclusion: patients initially NR Yes

19823 neurological [NR] outpatients presenting to a psychiatrist but

(UK) signs) n=32 taken over by a neurologist. 1 with neurological
Psychotic part of signs (visual field
group with defects and
psychological acromegalic features)
disturbance (32)

Gewirtz etal.,, | 168 35y (SD 12) 53% Inpatients Inclusion: first admission for NR Unclear

1994* First hospital [18-66y] psychotic illness

(USA) admission for n=168 Exclusion: presence of an organic Absence of organic
psychosis disorder (dementia, AIDS, disorder.

epilepsy), lack of psychotic illness
as final diagnosis

Jeenah etal.,, | 47 FEP 38.6y (SD 16.3) 47% Inpatients Inclusion: FEP with or without NR Yes

2007° [18-73y] mood features, psychotic patients

(South Africa) | 55 FEP+non- n=55 with or without mood features with 2 with abnormal scan

FEP psychotic

either features of a delirium, some
focal physical or neurological sign
and/or abnormal results of special
investigations.

U7y

and FEP had focal
physical or
neurological signs
and/or abnormal
results of special
investigations.
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Reference No. of patients | Mean age Proportion | Inpatient/ Inclusion/ exclusion Mean Neurological signs
with FEP/ [range] female outpatient duration of | and symptoms at
psychosis based on sample illness study entry

size n

Larson et al., 39 psychotic 49y (SD 18y) 51% In- and Inclusion: major reason for 21.1% <2 Yes

1981%° [14-81y] outpatients evaluation and scanning was wks

(USA) n=123 psychiatric illness 33.0% 2 Details unclear.

wks- 6m With or without
19.1% 6m- 5| neurologic

y consultation pre-scan.
26.8% >5

yrs

MccClellan et 142 psychotic Median 41y 59% Inpatients Exclusion: previously documentgdNR No

al., 1988 [16-79y] medically or surgically treatable

(USA) n=261 CNS abnormalities; patients with Without focal

focal neurological deficits or other neurological deficits o
findings suggestive of intracranial other findings
abnormality (eg papilledema, suggestive of
seizures, persistent/ increasing intracranial
headaches). abnormality.

Roberts & 244 psychotic 47y 48% In- and If referred for clinical reasons, NR ?Yes

Lishman, [NR] n=323 outpatients patients were selected based on ¢

198402 n=323 suspicion of, or needing to n NR

(UK) eliminate the presence of a cerebral Needing to eliminate

abnormality. the presence of a
cerebral abnormality.

Schemmer et | NR FEP NR NR ?Inpatients NR NR Unclear

al., 1999*
(Canada)
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Reference No. of patients | Mean age Proportion | Inpatient/ Inclusion/ exclusion Mean Neurological signs
with FEP/ [range] female outpatient duration of | and symptoms at
psychosis based on sample illness study entry

size n

Vavilov et al., 721 psychotic NR 54% Inpatients Inclusion: schizophrenia NR Yes

1993 [<10->70y] n=721

(Russia) n=721 n NR

Appearance of atypicg
symptoms especially
neurological.
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b) MRI studies

Table 8 summarises patient characteristics fofdhestudies employing MRI alone
(Borgward®®, Lesser 199%, Lubmar®, Wahlund®). Studies by Borgwardtand
Lubmar?® stated that they recruited FEP patients, whildistuby Lesser 1997and
Wahlund® included psychotic patients as a subgroup of argeneral psychiatric
population. As with the CT studies, a clear deilomtof first episode was not given in
either FEP study. The study by Lubrfareported duration of iliness of less than one
year. The mean duration of illness for patienthaLesser 1991 study was 18
months suggesting a sample with a high proportigrmsgchoses in the early stage of
illness. Studies by Borgwardtand Wahlunt’® gave no details of illness duration. Of
the four MRI studies, thré%°"? appeared to have a study population in their firs
episode or early stages of psychosis.

The general hospital was the setting for the stubljeLesser 1991, Lubmari® and
Wahlund®. The study by Borgwartftrecruited from an outpatient clinic in a general
hospital.

Outpatients were recruited by Borgwafdin- and outpatients by Lesser 199and
inpatients by Wahlurid® studies. It was not clear whether the study by Mfafi®®

had also recruited outpatients. The study by Lubfaecruited patients already
involved in collaborative research studies. Sindkeimclusion criteria for the research
studies was not given, it is hard to ascertain \efffatt this type of study population
may have on generalisability, but it must certaldytreated with caution.

All four studies gave some indication that patiemith neurological abnormalities
had been excluded from the study population. Fammte, studies by Borgwardt
and Lubmat? describe this as “without suggestion of organaeése”.

The age range differed between the studies usingrd&oimaging. The study by
Lesser 199¥ recruited patients over the age of 45, and headealmean age of 57
years. The mean age for patients in the BorgWastlidy was 30 years old and only
22 years old for the Lubmahstudy. These mean ages were for the FEP or psgchot
sample alone. The study by Wahldfdjave no details of ages for the study
population.

C) CT/ MRI studies

Table 9 summarises patient characteristics fottttee studies employing either CT
or MRI scanning (Lesser 1982McKay'®*, Miller®d. The study by Lesser 1982

did not report the reason for 11 patients recei@gndviRI and one receiving a CT
scan. The study by McKa3} neither reports the proportion of patients recgj\WiRI
or CT, nor the reasons. The study by Mifféreported that three patients were given
a CT scan instead of MRI due to a pacemaker (1xknstrophobia (2). One patient
was too large to be given any scan. The study bay'*** recruited patients aged
15-26 years old with FEP. The studies by Lesse2atd Miller® recruited
patients over the age of 45 (mean age was ovee& wld in both studies) with
psychotic disorder NOS and late-onset psychosspedively. The mean duration of
illness for the population in the Lesser 1¥9%udy was four years but 12 of the 16
patients had illness lasting two years or less,eaglit of these received a scan. The
study by McKay®! did not report illness duration. The mean duratbitiness for the
patients in the Millef”? study was 20 months. All three studies therefeuggest
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populations either in their first episode of psysisor in the early stages of the
illness.

All three studies recruited in- and outpatientsrfra general hospital (McK& and
Miller %4 or a veterans affairs medical centre (Lesser ¥pgphe studies by Lesser
1997® and Miller®? both excluded patients with neurological sympt@ms signs on
examination. The study by McK&Y did not give details of neurological
examinations.
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Table 8. Patient characteristics for MRI scan stuigs in (first episode) psychosis patients

Reference No. of Mean Age Proportion | Inpatient/ Inclusion/ exclusion Mean Neurological signs
patients with | [range] female outpatient? duration of and symptoms at
FEP/ based on sample illness study entry
psychosis size n
Borgwardt et al.,| 30 FEP 30.3y (SD 6.9) 27% Outpatients Inclusion:=18y Exclusion: NR ?No
2006" schizophrenia previously diagnosed
(Switzerland) n=30 and treated with major tranquillisers “Patients whose
for more than 3 weeks, substance symptoms were
induced psychosis, psychotic attributable to
symptomatology secondary to an organic brain
“organic” disorder or within a diseases were
diagnosed affective psychosis or excluded.”
borderline personality disorder, 1Q
<70, inadequate knowledge of the
German language.
Lesser et al., 14 psychotic | 57y (SD 6y) 71% In- and Inclusion: major depression with 17.8m No
19977 (USA) INR] outpatients psychotic features; aged >45y. [2-48m]
n=14 Exclusion: evidence of psychotic or | n=14 Without evidence of
affective disorder prior to age 45; hemiparesis or
MMSE score less than 24; history of hemisensory
drug or alcohol abuse, stroke, deficits.
epilepsy, Parkinson’s disease, or
evidence of hemiparesis or
hemisensory deficits.
Lubman etal., | 152 FEP 21.6y (SD 3.5) 32% NR Inclusion: asymptomatic Exclusion: | “Length of ?No
2002° INR] Patients were | history of significant head injury, illness <1y”
(Australia) n=152 involved in seizures, neurological diseases, “without suggestion

collaborative
research studies

impaired thyroid function, steroid use
or DSM-III-R criteria for alcohol or
substance abuse or dependence.

1)

of organic disease”
Excluded
neurological
diseases.
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Reference No. of Mean Age Proportion | Inpatient/ Inclusion/ exclusion Mean Neurological signs
patients with | [range] female outpatient? duration of and symptoms at
FEP/ based on sample illness study entry
psychosis size n

Wabhlund et al., | 170 psychotic | NR NR Inpatients Exclusion: obvious neurological signsNR No

1992 ?outpatients or symptoms.

(Sweden) Excluded obvious

neurological signs
or symptoms.
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Table 9. Patient characteristics for the study usig CT or MRI scan in (first episode) psychosis patints

Reference No. of patients Mean Age Proportion Inpatient/ Inclusion/ exclusion Mean Neurological signs
with FEP/ [range] female outpatient? duration of and symptoms at
psychosis based on sample illness study entry

size n
Lesser et al., 1992 | 8 psychotic 64y (SD 11y) 56% In- and outpatients  Inclusion: Free of majgrAverage No
(USA) <2y duration+scan | [NR] medical and neurological length of
n=16 problems known to illness 4y No localising signs
produce behavioural on neurological
changes; no localising | Length of exam.
signs on neurological illness<2y
exam; score >24 MMSE;| n=12
were not acutely ill or
delirious; no recent or
current drug/ alcohol
abuse; no grossly
abnormal lab results.
McKay et al., 52 FEP 20.2y (SD 2.9) 36% In- and outpatients Inclusion: aged 15-26y NR NR
2006 (Australia) | with scan [INR]
n=117
Miller et al., 1991° | 24 psychotic 60y (SD 10y) 58% In- and outpatients. Excluded: doubt over ag20m (SD No
(USA) [NR] n=24 of onset; MMSE < 24; 29m)
n=24 history of drug or alcohol Without evidence of

abuse, stroke, epilepsy,
Parkinson’s disease or
evidence of hemimotor o
hemisensory deficits, nof

fluent in English.

hemimotor or
hemisensory
deficits.
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d) Treatment refractory psychosis

The patient characteristics are showiable 10for the one study in treatment

refractory patient8®. The mean age and proportion that were femalensaeeported

for this chronic schizophrenic population. Averalygation of illness was not

reported but patients were recruited from bothaimd outpatient environments. One
patient was recruited with neurological symptoms.

Table 10. Patient characteristics of an included atly where the psychosis is treatment refractory

Reference No. of Mean Proportion | Inpatient/ Inclusion/ Mean Neurological
patients Age female outpatient? | exclusion duration symptoms and
with FEP/ | [range] of illness | signs at study
psychosis | based entry

on
sample
size n

Cunningham- | 136 NR NR In- and Inclusion: NR Yes

Owens et al., | psychotic outpatients | chronic

1980°° (UK) schizo- 1/136 had mild

phrenia left hemiparesis

e) Misidentification syndromes
Table 11 shows the patient characteristics forelreew of case reports of
misidentificationsyndrome¥®. Themean age was given for the whole sample rather

than the 80 cases that received a CT scan. Ther@ovavidence to suggest any cases
were in their first episode of psychosis.

Table 11. Patient characteristics of a review of & reports of misidentification syndromes

Reference | No. of Mean Proportion | Inpatient/ Inclusion/ | Mean Neurological
patients Age female outpatient? | exclusion | duration | symptoms
with FEP/ | [range] of iliness | and signs at
psychosis | based study entry

on
sample
size n

Forstl et al.,| 80 case 42y 57% NR Various NR NR

199108 reports [NR] 1NR

(UK) involving | n=260
psychosis
+ scan

5.2.3.2 Details of neuroimaging

a) CT studies

As can be seen from Table 12, six studies (Adamgzaria’i®, Bairf®, Battaglia and
Specto?’, Gewirt2* and McClellan®) report that scanning was given as part of the
routine diagnostic work-up on admission. It wasaleair whether this was also the
case for the study by Schemrf&rPatients were scanned following referral in the
studies by Evari and Larsoff, and for clinical reasons in the studies by Cohsha
Emsley? Roberts and Lishma®, and Vavilov’. Patients were scanned for the
purpose of the study in two studies (Ananth £89Benaty). The study by Ananth
1992 scanned patients on the basis of random selefttionthe study population.
No further details were given.
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Reporting of the machine used, and the scanningeps) was generally poor.
Emsley? Evang€® Larsori®, Roberts and Lishma¥, and Vavilo?®’ report the type
of CT scanner used. The remaining CT studies gawaetails whatsoever. Agzarf4n
and Vavilov*” reported that 4% and 1% were contrast scans resglgc

Table 12. Details of neuroimaging - CT studies

Reference No. of patients with | Reason for scan (taken | Details of imaging
(country) FEP/psychosisvho | from study text)
received CT
Adams et al., 1996 | 98 FEP Routine on admission NR
(Canada)
Agzarian et al., 241 psychotic Routine on admission NR
2006 379/ 397 (96%) non-
(Australia) contrast

18/ 397 (4%) contrast

Ananth etal., 1992
(USA)

37 mostly psychotic

Random selection from
study population

NR

Ananth etal., 1993 | 27 psychotic Study NR
(USA)

Bain et al., 1998 127 FEP Routine on admission NR
(USA)

Battaglia & Spector,| 45 FEP Routine on admission NR
1988° (USA)

Colohan et al., 29 psychotic Clinical NR
1989*

(Ireland)

Emsley et al., 1986 | 43 psychotic Suspicion of intracranial | NR

(South Africa)

lesion

Siemens Somaton 2
whole-body scanner.

Evans et al., 1982 | 19(+1 with Referral NR

(UK) neurological signs) EMI 1010
psychotic

Gewirtz et al., 168 FEP Routine on admission NR

1994*

(USA)

Jeenah et al., 2087 | 47 FEP Study NR

(South Africa)

Larson et al., 198% | 39 psychotic Referral NR

(USA)

EMI 1010 or AS&E
Pfizer 0500 or GE CT/T
8800

McClellan et al., 142 psychotic Routine on admission NR
1988

(USA)

Roberts & Lishman,| 244 psychotic Clinical: suspicion of/ NR

1984%
(UK)

needing to eliminate
presence of intracranial
lesion

Research: requirement fol

various studies

160x160 matrix 1010

head scanner

Schemmer et al.,
1999
(Canada)

NR

?Routine on admission

NR
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Vavilov et al.,
1993
(Russia)

721 psychotic

Psychiatrist request for
appearance of atypical
symptoms, positive results
of other examinations,
organic causes of mental
ill-health assumed, pre-
ECT, resistance to medicaldye 0.5ml/kg for 8/721
treatment

Somaton CR machine in
standard mode — 4mm

slices. Contrast
enhancement using i/v
bolus of water soluble

(1%) in schizophrenia
group. Statistical
analysis using IBM AT-
286

basal slices, 8mm meatal

b) MRI studies

Patients received an MRI scan for the purposeesthdy in three of the four MRI
studies (Borgward?, Lesser 199% and Lubmaff). MRI scanning was routinely
given within three months of the first contact eferral to psychiatric services in the
study by Wahluntf>. Details of the scanner and imaging process wieangn full by
all four studies. Borgwarth Lesser 199 and Lubmar? all used 1.5 tesla machines,
whereas Wahlurid® and colleagues used a 0.02 tesla machine, whies miot
represent that used in current clinical UK practidas information is shown imable

13.

Table 13. Details of neuroimaging - MRI studies

21

1]

no

Reference No. of patients Reason for | Details of imaging
with FEP/ scan
psychosisvho
received MRI
Borgwardt et | 30 FEP Study 1.5T clinical scanner system (VISION,
al., 2008° Siemens). Dual echo images were acquired
(Switzerland) parallel to the anterior and posterior
commissure (AC-PC) line (first echo time
20ms, second echo time 85ms; repetition time
4300ms, 50 slices of 3mm slice thickness
covering the entire brain; matrix size 256x19
field of view 23x17.25cm, respectively).
Lesser etal.,, | 14 psychotic Study Picker MRI 1.5T
19977 (USA) Multiple plane scans axial scans along
cantomeatal line from skull base to vertex in
10mm sections, repetition time 2000 millisec
echo times 20 and 100 ms to give T1 and T2
weighted scans. Coronal plane through entin
brain at 10mm intervals. Sagittal plane
inversion recovery images through lateral
ventricles with repetition time 2500 ms and
inversion time of 600 ms. All scans with two
repetitions to maintain image quality.
Lubman et al., | 152 FEP Study Signa 1.5T with studies that contained at leas
2002° a 3D volumetric spoiled gradient recalled ec
(Australia) in steady state (SPGR) sequence which
generated 124 contiguous 1.5mm coronal
slices.
Wabhlund et al.,| 170 psychotic Routine NR
19929 within 3m of | Low field MRI 0.02T
(Sweden) first contact/
referral

¢) CT/ MRI studies
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Lesser 1997 scanned patients either as part of the diagnestikup, or for the
purpose of the study. It is not clear how thesedgwaups of patients may have
differed, since patients were excluded if they hadrological symptoms and signs.
Miller'%2 scanned patients for the study. It was not cleanfthe text why patients
were scanned in the study by McKy It was likely that the reasons for scanning
were clinical, since this was a retrospective nevaé medical records. The studies by
Lesser 1997 and Miller'®? both employed 1.5T MRI machines, with full detaifs

the process reported. McK4did not report details of the machine or processius
Details are summarised frable 14

Table 14. Details of neuroimaging for CT/MRI studies

Reference No. of patients| Reason for Details of imaging
with FEP/ scan
psychosisvho
received MRI
or CT
Lesser et al., 8< 2 years Study/diagnostic Picker MRI, 1.5T, scans in multiple planes,
1997% (USA) illness duration| work up. axial scans along cantomeatal line from
MRI 11:CT 1 skull base to vertex in 10mm sections,

repetition time 2000 ms, echo times 20 and
100 ms to give T1 and T2 weighted scans.
Coronal plane through entire brain at 10mm
intervals. Sagittal plane inversion recovery
images through lateral ventricles with
repetition time 2500 ms and inversion tim
of 600 ms. All scans with two repetitions t
maintain image quality.

D

O

McKay et al., 52 FEP Unclear, NR

2006 proportion 2clinical

(Australia) MRI:CT NR evaluation

Miller et al., 24 Study MRI Picker scanner 1.5T superconducting

199112 (USA) 3 given CT magnet. scans in multiple planes, axial
instead of scans along cantomeatal line from skull
MRI- not clear. base to vertex in 10mm sections, repetitign
Suggests these time 2000 ms, echo times 20 and 100 ms|to
were patients, give T1 and T2 weighted scans. Coronal
not controls. plane through entire brain at 10mm

intervals. Sagittal plane inversion recovery
images through lateral ventricles with
repetition time 2500 ms and inversion tim
of 600 ms. All scans with two repetitions t
maintain image quality.

D

O

d) Treatment refractory psychosis and e) misidentification sy ndromes

The study by Cunningham-Owéflsgave information on the scanner used and the
process of imaging. Patients were scanned foruhgose of the study. The review of
case reports of misidentification syndromes by f0fsloes not report details of CT
machine or process used for the 80 individual cedesreceived a scan. Details of
reasons for scanning were not given but were likelyave been for clinical reasons
(diagnostic workup), since these case reports wetravolved in research studies

Table 15. Details of neuroimaging — treatment refratory psychosis

Reference No. of patients Reason for | Details of imaging
with FEP/ scan
psychosisvho
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received CT

Cunningham- | 136 Study EMI CT 5005 whole body scanner at 120 k\YP
Owens et al., using a 65 second scan time. Scans examingd
19803 (UK) on an EMI Mk Il independent viewing console.

5.2.3.3 Quality of included studies

The text below describes the quality issues aswatiaith the five categories of
studies. The summary quality tables can be fourkgpendix 6

a) CT studies
External validity

The first question addressed by the modified QUADAS (se€eTable 50n page 23)

is essential to the application of study data eor#view question. The population of
patients assumed to be seen in practice for thgoparof this review question were
those presenting with a first episode, or at thigyestiage of the illness, antipsychotic
treatment naive, without focal neurological sympéand signs (since those with
overt signs on neurological examination would kelii to be channelled into
neurology services). Patients were of any age andey. Patients could be seenin a
psychiatric in- or outpatient setting.

Studies by Adanfs, Bairf® Battaglia and SpectSy GewirtZ*, Jeenafr and
Schemmeé™all recruited patients in their first episode ofgsosis. Half of the study
population recruited by Lars8hhad a duration of illness of less than six monithis.
therefore likely that the patient populations iegé studies are a better representation
of the patients seen in practice for the reviewstjoa.

The studies that indicated that patients with nlegioal symptoms and signs were
largely, or completely, excluded (AdafsAgzariari®, Ananth 199% and 199%,
Bain®®, Battaglia and SpectS Evans®, Jeenat? and McClellai®® might be
expected to better represent the patients likehetseen in practice. It was not clear
whether the psychotic patients in the studies byi@z", and Schemmé&¥ had any
neurological symptoms and signs at the start ofthdy.

The studies with the patient population most clpsepresenting the patients in
practice are therefore those of Ad&mBairf®, Battaglia and Spectt and Jeenadh
The remaining studies either recruited general luaygc patients, with a proportion
of these being psychotic and/or included patientis meurological abnormalities.

The population in the study by Adafnsvas restricted to adolescents, and therefore
would represent only this population in practicke populations recruited by the
studies by Baiff and Battaglia and Specidwere largely under 30 years of age so
cannot reliably represent an older population acpice. The study by Jeerfah
recruited patients that were generally older aradragsing this study to represent
patients in practice must take this into considenat

Internal validity

In all cases, except for the study by Ad&mis was not clear whether the results of
other assessments (usually routine assessmemstirgl clinical practice) were
interpreted without knowledge of the scan resititwas clear that the scan results
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were used in combination with the results of otiesessments in making a diagnosis
in the Adam® studly.

Descriptions of study population selection criteviere generally poor, but with some
studies giving a little more information than othedf the studies most likely to
represent the patient population in practice, thysadamé&®, Battaglia and SpecfSr
and Jeenah provided reasonable details of inclusion and esiohucriteria. The
period between the CT scan and other assessmemgsdaeried out was not well
reported. Studies by AdaffisBairt® and Battaglia and Spectdwere among those
giving an indication of the timing of when assesstaavere carried out. In all studies,
except that by Ananth 1992it was intended that the whole study populatieceive
the scan. The Ananth 199&tudy only scanned a random selection of the study
population. Information on whether all patientsaiged the same CT scan was not
given by any studies except for those by Agz&fiand Vavilov®’, who reported 4%
and 1% of patients respectively, received a consiegan. The imaging process was
well reported by Vavilot?’. Details of other assessments were not reportethp\CT
studies.

Studies by Ananth 1993 Emsley? and Jeenafall appear to have interpreted the
scan results without knowledge of the other asses@nThe study by Gewirtz

stated that a neuroradiologist read the scan Idirtde original scan report. It was not
clear whether the results of other assessmentsavaikable when interpreting the
scan. In all other studies except that by Robemtslashman® it was not clear

whether the scan results had been interpreted witrmwledge of the results of

other assessments. The Roberts and LisHHsandy had results of other assessments
available when interpreting the scan results.

In most cases it was not possible to tell whethersame clinical results were
available when test results were interpreted adduvoel available in practice. The
study by Adan®, however, appeared to represent a similar avétiabf results as
expected in clinical practice.

Uninterpretable or intermediate test results wepsrted for the studies by Adaims
Agzariarf®, Jeenaf?, Larsori®, Roberts and Lishma®f and Schemmé&? . In all these
cases, actual pathology for the FEP or psychosiera was not reported. The final
modified QUADAS question is whether study withdréswaere explained. In twelve
studies (Agzaridfi, Ananth 199%', Bairf®, Battaglia and Spectd; Colohart,
Emsley?, Jeenafr, Larsori®, McClellari®, Roberts and Lishma¥, Schemméf*
and Vavilov’") withdrawals were not reported. In the studie\tigm$®, Ananth
1992’, and Evan$, withdrawals were reported but no reasons givawiz>* was
the only study to report numbers withdrawn andagas

Additional quality criteria were collected and tédied for the CT studies (s&able

46 on page 135). The number of patients who did @ctive a scan was only reported
by Adamé&®, Ananth 199% and Evan¥. Reasons for non-scans were not stated by
any of these three studies. The remaining studiesat give any indication of
numbers of patients not receiving a scan. Recrutwas carried out on a
consecutive basis by six studies (Ad&inagzaria’i®, Emsley? Evang® Gewirt??,

and Larsoff). In the remaining studies it was not clear hoerugment had been
conducted.
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Clinical variables were collected prospectivelytie studies by Adarfis Battaglia
and Spectdf, and Jeendh The studies by Ananth 1992nd 199%', and Gewirt?*
relied on retrospective diagnostic data with a peatively conducted scan (Ananth
1997 and 1993 or prospective re-evaluation of scan results (@e¥%). The
remaining CT studies appeared to have relied oosgeéctive data alone. The
reporting of how and when clinical variables weoHlected was poor.

The person performing clinical evaluation and saaalysis was given in the study
text in most of the CT studies. This was not clieegported in the studies by
Agzariaf®, Larsort®, McClellart®®, Schemméf* and Vavilov?”.

To summarise, based on the quality criteria abtheestudies by Adarfis Battaglia
and Spectdf and Jeendhare more likely to provide the reliable informatielevant
to this review question because of external validtowever, it should be
remembered that all included studies for this ne\aee of a before and after type
design and are very poorly reported so have loarmat validity.

b) MRI studies
External validity

The results of the modified QUADAS criteria for thERI studies are shown ifable

47 on page 137. The studies by Borgw&tdnd Lubma¥ both recruited patients

with a first episode of psychosis. There was vitig linformation on the psychotic
patients recruited by the Wahluffdistudy. The study population in the Lesser £991
study had a diagnosis of late onset major depnessithh psychosis. Although these
patients were likely to be in the early stage efitmess (mean duration of iliness was
18 months), these patients are likely to diffenfrpatients in the first episode of
psychosis with no prior diagnosis or treatment.

Although not well reported, all four MRI studiesvgasome indication that patients
did not have neurological symptoms and signs. Asdn the section for CT studies,
it was assumed that patients seen in practice madrikely to have neurological
abnormalities on examination. Three studies réstuadult patients (Borgwardt
Lesser 199%, Lubmari®). The fourth study (Wahluri®) did not give details of the
patient age range or mean.

The patients recruited in the study by Lubiidrad already been involved in
collaborative research studies. Details were notided making it difficult to
ascertain how the study population might diffemfrthose likely to be seen in
practice. Overall it is likely that the studies wihe population most representative of
those likely to be seen in practice are those bgBardf® and Lubmar¥.

Internal validity

Descriptions of study population selection criteviere adequate for all MRI studies
except that by Wahluni®f. The period between the MRI scan and other assggsm
being carried out was not clearly stated in thelissiby Lubmaff and Wahluntf®. It
was possible to identify the timing of assessmantke studies by Borgwaritand
Lesser 199Y. In all studies it was intended that the wholelgtpopulation receive
the scan.
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Whether all patients received the same MRI scaarddgss of other assessments was
not stated by any of the four studies. The imagireggess was well reported in the
studies by Borgward, Lesser 199% and Lubmar? although these studies gave no
details of the other assessments that were perébriahlund® did not give details

of either the imaging process or other assessments.

In all cases it was not clear whether the resiltgter assessments were interpreted
without knowledge of the scan results. The scanltes/ere interpreted without
knowledge of the patient’s diagnosis in the stubie8orgwardt’, Lesser 199% and
Lubmart®. It was not clear how scan results had been irgg by the Wahlurt®®
study. It was not possible to tell whether the satmecal results were available when
test results were interpreted as would be availagbeactice in any of the four MRI
studies.

Uninterpretable or intermediate test results wepsrted in the study by Wahlu{d
since actual pathology was not clearly stated.sthey by Borgward? mentioned
that six patients did not receive a scan, but didgive reasons. The other three
studies (Lesser 1987 Lubmar® and Wahlunt?) did not report numbers of
withdrawals.

The additional quality criteria for the MRI studiae shown iTable 48on page 137.
The only study to comment on the number of patieiits did not receive a scan was
that by Borgwardf, although reasons were not given. It was not cideather

patients had been recruited consecutively in theies by Borgward?, Lubmari®

and Wahlun®. Lesser 199% did not recruit patients consecutively. Clinical
variables were collected prospectively by BorgwHraind Lesser 1991 and

possibly by Lubmaft. The study by Wahluri®® appeared to be using retrospective
data. Neuroradiologists either read the scanseoe mvolved alongside a psychiatrist
in all four studies.

In summary, the study by Borgwatliis likely to provide better quality evidence of
relevance to this review question, but interpretatf the results should be treated
with caution due to the very small sample size.

¢) CT/ MRI studies
External validity

Table 490n page 138 shows the modified QUADAS criteriatfa three studies using
MRI or CT scanning. The study by McK&ywas the only one to recruit patients in
their first episode of psychosis. The study by bed992° recruited patients with
psychotic disorder NOS over age 45, some of whone wethe early stage of the
illness (under 2 years duration). The study by &fiff also recruited patients over age
45, but with late-onset psychosis. The study pdjmra in the Lesser 1982and
Miller %2 studies are highly selected groups of patientighwvimay differ significantly
from those patients seen in clinical practice Fos teview question.

Both the Lesser 198%and Miller'®? studies gave some indication that patients did not
have neurological symptoms and signs. Overalllikedy that the study by McKa{*
recruited the population most useful to the revigigstion, despite the lack of
information on the presence of neurological symstamd signs.

Internal validity
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Descriptions of study population selection critevere adequate for all three CT/MRI
studies. The period between the CT/ MRI scan ahdrassessments being carried
out was not clearly stated by the Lesser £982McKay studies®® Only 12 out of

the 16 study patients received a scan in the Ld£@#° study, and only 52 out of
117 in the McKay* study. It was not clear how these patients had bekected.

For all three studies some patients received an $4Bh, while others received a CT
scan. MRI scanning differs from CT scanning in saveays, making it difficult to
interpret the group level results. Details of othesessments were not reported by any
of the three studies. The imaging process wasneptirted in the studies by Lesser
1997® and Miller'®? but no details were given by McKay*

In all three studies it was not clear whether #sults of other assessments were
interpreted without knowledge of the scan resllte scan results were interpreted
without knowledge of the patient’s diagnosis in shedies by Lesser 19%2and

Miller. *°?1t was not clear how scan results had been irgeggrby the McKay
study®* It was not possible to tell whether the same ciihiesults were available
when test results were interpreted as would bdablaiin practice in any of the three
studies.

Uninterpretable or intermediate test results wepsrted in the study by McK&}
since actual pathology was not clearly stated.sthey by Mille! reported that one
patient was too large for either MRI or CT scannifige study by Less&rstated that
four patients did not receive a scan, but did e geasons. The McKa¥ study did
not report withdrawals.

Table 500n page 138 reports results of the additionalityuaditeria. The study by
Lesser 1997 recruited the study population consecutively. aswot clear how
patients had been recruited by the studies by MEKayd Miller.**> The studies by
Lesser 199% and Miller'®? both collected clinical variables prospectivelyl drad
scans read by neuroradiologists who were blindibgest diagnosis. The study by
McKay*** relied entirely on retrospective data and didrepbrt who performed
clinical evaluation or image analysis.

Overall, the studies by Lesser 189and Miller®* were of higher quality but the
study populations are not likely to be represewntadif those patients seen in practice.

d) Treatment refractory psychosis

The modified QUADAS criteria and additional qualégsessment are reported in
Table 51 and Table 52 from page 139 onwards. Tudy giopulation recruited by
Cunningham-Ower were chronic schizophrenics who did not appeéeto
responding to treatment. This was a highly selegtedp of patients and the results
should only be generalisable to treatment refrggbatients. However, the selection
criteria were not well reported by this study. Bdetails of scanning were given, but
in most cases the modified QUADAS criteria were e¢letrly reported. The numbers
of patients withdrawn from the study, or not reaejva scan were not stated,
recruitment was not consecutive and it was note&gtclear whether clinical
variables had been collected prospectively. Ovetalt study was of very poor
quality.
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e) Misidentification syndromes

The modified QUADAS quality tool was not used adid not apply to this review of
case reports. The number of patients with misifieation syndromes seen in
practice is small and it is not clear whether thges collected in the review by
Forstt®® would be representative of those seen in pradiiaga from case reports is
generally of low quality and the reports are likeybe specially selected so
unrepresentative of a sample of patients with reisification syndromes.

5.2.3.4 Outcomes

a) CT studies

Table 16 on page 61 shows the results from thet@ies. The psychiatric diagnoses
show the numbers and types of diagnosis for eatty sWWhere possible the original,
admission or study entry diagnosis was extractededs indicated in the text, we
assumed psychiatric diagnoses to be non-psycAdtere was considerable variation
between studies in the classification of diagn@segsychotic or not. It was not clear
whether this was due to different criteria usethtike diagnoses (eg ICD-10 or DSM-
IV-R), difference in the personnel making the diagjs (e.g. ward physician or
psychiatrist) or due to a genuine difference irsprgation. This difficulty arose
because some diagnoses can be psychotic or nohgigyand often the text was not
explicit.

Generally, depression and bipolar disorders wensidered to be non-psychotic but
the study by Adanfsincluded mania and depression in among the fiisoele
psychosis diagnoses, while that by Agzdtiaxcluded depression and bipolar
affective disorder. The studies by Agzaffadeenaf? and Schemmé&¥ only state the
number of patients that were psychotic but givéunther breakdown of disorders
within this. Some studies included the numbersmiagd with other disorders such
as dementia, personality disorder, anxiety disqmdeirium and conversion disorder,
which would not be expected to be psychotic. Ogedies did not provide this level
of detail.

The proportion of patients with scans identifyifgnarmalities ranged from 0 to 58%.
The studies by Adarfly Bairf®, Battaglia and Specfty Gewirtz*, McClellart® and
Vavilov'® all had 0 to 12% of patients with an abnormal sdde studies by Ananth
1993’, Colohart*, Emsley? and JeendfAreported 19 to 33% of patients with
abnormalities. There were between 41% and 58%tadria with an abnormal scan
in the studies by Roberts and Lishrf&mnd Evan¥, respectively. The number of
patients with scans identifying abnormalities wasneported for psychotic patients
in the studies by Agzarif Ananth 199% and Larsoff. The text was not clear
about the number of abnormalities in psychoticerasi in the study by Schemrér.

Incidental findings, i.e. pathology that would mftuence patient care, were also
extracted from the included studies and are showirable 16. Atrophy, calcification,
old infarctions, some cysts, cavum septum pellutiéumd other morphological
variants were all considered incidental unlessriise indicated in the text.

Pathology identified by scanning that would inflaerpatient care and that was not

suspected based on the other assessments inclulatharal haematoma or effusion,
hamartoma, cavernoma, tumours, and infarctiongssndtherwise stated in the text
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that no action was taken. This did not include plattpy that would influence patient
care but could be identified by medical historyagrhysical/ neurological exam.
Where it was not clear from the text, a decisios wede based on clinical judgement
(Personal communication, Professor F Oyebode, QEhRsric Hospital, May 2007).
An abnormality that might, or might not, influengatient care was included with the
‘pathology influencing patient care’ data for theposes of results presentation in
this review. Studies by Adafffeand Roberts and Lishm&ndid not report the
number and details of pathology. The study by Aigzét did not provide details for
the psychotic patients. The studies by Ananth $9®irf®, Battaglia and SpectSy
Colohart*, Emsley? Evang®, Larsori® and McClellan® all had no patients with
pathology that would influence patient care and wWes not suspected based on the
other assessments. The study by Ananth 79881 one patient (3.7%), and that by
GewirtZ* had five patients (3.0%), with pathology that wbinlfluence care and was
not suspected from other assessments. The studiyemaft reported that for FEP
and non-FEP psychotic patients combined there signeatients (10.9%) with
pathology that would influence patient care and wWes not suspected based on the
other assessments. Data was not given for FEPhpaaéne. There were 13 (1.8%)
of the Vavilo"” study patients that had pathology that would iflce patient care
but it was not clear whether other assessmentplagdd a role in their identification.
The text was not clear for the study by Scheniffier

Whether a scan result was likely to affect clinitahtment was either reported in the
study text or determined using clinical judgemétdgr6onal communication, Professor
F Oyebode, QE Psychiatric Hospital, May 2007). paecentage of patients with a
scan affecting clinical treatment was zero forshalies by Adanis, Ananth 199%,
Battaglia and Spectdt Emsley? Evang® and McClellah™. In the study byBain®®
0.8% of patients had a scan affecting clinicalttresnt, 1.2% in the study by
GewirtZ2* and 1.8% in the study by Vavilll’. The studies by Ananth 1993

Jeenaf? (FEP and non-FEP psychotic patients combined) Goidhari® all reported
much higher percentages of patients: 7.4%, 10.9%48r8% respectively. The
studies by Agzaridfi, Larsori®, Roberts and Lishmafand Schemmé? either did

not report this outcome or the text was not clear.

There were no patients with a change in diagnagastd the scan in the studies by
Adam$®, Ananth 199%, Colohart’, Evang®, McClellant® and Schemmé&¥ . 3.7%
and 0.1% of patients had a change in diagnosisadtre scan in the Ananth 1993
and Vavilov’’ studies respectively. Change in diagnosis dukdgtan was not
reported or was not clear from the text for eightiies (Agzariaff, Bairt®, Battaglia
and Spectdf, Emsley?, Gewirt2*, Jeenaft, Larsori® and Roberts and Lishm4h).

Overall, there was very little or no pathology regpd by nine studies that would
influence patient care that was not suspected othrar assessments. Three further
studies reported 3%, 4% and 11% of patients withgdagy not suspected from other
assessments that would influence patient carep@&heentage of patients with a scan
affecting clinical treatment was zero or very lownine studies. Three studies showed
higher percentages of patients with a scan affg¢taatment. There were no changes
in diagnosis due to the scan in six studies. Themre between 0.1% and 3.7% of
patients that had a change in diagnosis due ted#e in two studies.

b) MRI studies
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Table 170n page 69 shows the results from the MRI studidseakdown of
psychiatric diagnoses was not reported by anyefdhr studies except for that by
Lesser 199%, whose psychotic patient subgroup was composéglgnf patients
with major depression with psychosis.

The proportion of patients with scans identifyifmarmalities was reported by all
four studies and ranged from 3.5% to 64.3%. Theissuby Borgwardt, Lubmart®
and Lesser 1991 gave full details of incidental findings. The refing in the study

by Wahlund® was poor. Three studies (Borgwafdt.esser 199% and Lubmar?)
provided details of pathology identified by scampithat would influence patient care
and that was not suspected based on the othesas=®s. The study by Borgwaltdt
had one patient (3.3%), that by Lesser f8¢ree patients (21.4%) and that by
Lubmar?® 13 patients (8.6%) with pathology influencing carel not suspected from
other assessments. The percentage of patientawithn affecting clinical treatment
was 3.3%, 8.6% and 21.4% in the studies by Borgtfailcdubmar® and Lesser
1997, respectively. Again, there was not enough infttiom provided in the study
by Wahlund®® The Borgward® study reported that no patients had a change in
diagnosis due to the scan and there was only dienpaith a change in diagnosis
due to the scan in the Lubna0.7%) study. There were 21.4% of patients thdtda
change in diagnosis due to the scan in the studyebger 19917

Overall, three MRI studies provided informationvafue to the review question
(Borgward®, Lesser 199%, Lubmari®). Pathology that would influence patient care
that was not suspected from other assessmenthampetcentage of patients with a
scan affecting clinical treatment was seen inraté studies in approximately 3%,
9% and 21% of patients. A similar range was seethi®percentage of patients with
a change in diagnosis due to the scan (0% to 21.4%)

¢) CT/ MRI studies

Table 18on page 71 shows the results from the studiesaimgi a combination of

CT or MRI. Psychiatric diagnoses were reportedlbtheee studies. All patients in
the Lesser 1998 study had a diagnosis of psychotic disorder NO §tudy by
McKay'%* gave full details of the breakdown of FEP patidiagjnoses but seven
patients did not have a diagnosis. The study byeMi? gave details of the diagnoses
for the psychotic subgroup.

The proportion of patients with scans identifyirmarmalities was reported as 7.7%
(McKay™), 42% (Miller'®) and 62.5% (Lesser 19%or patients with illness
duration 2 years or less). Incidental findings wexgorted in the studies by Lesser
1992® and Miller®? but full details were not given in that by McKY.

There were no patients with pathology influenciagignt care and not suspected
from other assessments in the study by Mc#afhe studies by Lesser 1982nd
Miller %2 reported 8.3% and 4.2% of patients respectivetg flercentage of patients
with a scan affecting clinical treatment was 12 &8 4.2% for the studies by Lesser
1992® and Miller®? respectively. In the study by McK4Y, it was not clear how
many patients had a scan affecting clinical treatmEhere were only two patients
with a change in diagnosis due to the scan in thiett? study (8.3%). No patients
had a change in diagnosis due to the scan in théaptt study and this was not
reported in the Lesser 1992 stulyDverall, percentages of patients with a scan
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affecting clinical treatment, with pathology thabwid influence patient care that was
not suspected from other assessments, or withregeha diagnosis due to the scan
were low.

d) Treatment refractory psychosis

Table 19 on page 73 shows the outcomes for thg siyi€unningham-Owen¥ in
chronic schizophrenics. There were 8.8% of patidrashad a scan identifying an
abnormality. 2.2% of patients had pathology thatilonfluence patient care and that
was not suspected from other assessments. Thesepsdients had a scan affecting
clinical treatment but the percentage of patientk & change in diagnosis due to the
scan was not reported.

e) Misidentification syndromes

The number and type of misidentification syndroriegsall cases reviewed by
Forstt®® are shown in Table 20 on page 74. Within thesemmymes, the most
common diagnosis was schizophrenia (127 casesaféeative disorder (29 cases).
No other information was given. A breakdown of symdes and diagnoses for the 80
cases who received a CT scan was not given. Thé&wuoh patients with a scan
identifying an abnormality was not clearly reportd8é patients were shown to have
cortical atrophy, 9 had a brain infarction and 20 focal lesions. It was not clear
whether some patients may have had an infarcti@aaldtition to cortical atrophy. 85%
of patients were shown to have cerebral patholbggdh patient was counted only
once. Incidental pathology of cortical atrophy wasn in 39 patients and old
infarctions in 9 patients. Pathology that woulduehce patient care was seen in 20
patients. It was not clear from the text whethdeotassessments had resulted in
suspicion of a lesion. There were 25% of patiédms had a scan affecting treatment.
The percentage of patients with a change in didagmhe to the scan was not
reported.
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Table 16. Outcomes for CT scan studies in psychogatients

Reference No. patients Diagnoses % of patients with | Pathology that Incidental % of patients % of patients
with FEP/ considered scans identifying | would influence pathology (no. with scan with change in
psychosis psychotic (n)time abnormalities (no. | patient care and patients) affecting clinical | diagnosis due to
+scan point patients) that was not treatment (no. scan (no.

suspected based on patients) patients)
history and/or
physical exam (no.
patients)
Adams et al., 98 FEP At admission 12.2% (12) Details of pathology Details of pathology | 0 0
1996" (Canada) Schizophrenia (28) NR NR
Mania (27)
Depression (17)
Psychosis NOS (12)
Schizoaffective (11)
Schizophreniform (8
Brief psychotic
episode (2)
Deferred (2)
Other (3)
*
Agzarian et al., | 241 psychotic | At study entry NR for psychosis | NR for psychosis NR for psychosis Unclear Unclear

2006°
(Australia)

Psychosis (241)

patients

patients

patients

All abnormalities
shown on CT not
related to psychiatric
condition.
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Reference No. patients Diagnoses % of patients with | Pathology that Incidental % of patients % of patients
with FEP/ considered scans identifying | would influence pathology (no. with scan with change in
psychosis psychotic (n)time abnormalities (no. | patient care and patients) affecting clinical | diagnosis due to
+scan point patients) that was not treatment (no. scan (no.

suspected based on patients) patients)
history and/or
physical exam (no.
patients)
Ananth etal., 37 mostly At study entry: NR 0 NR 0 0
1992" (USA) psychotic Schizophrenia (38)
Bipolar disorder (17)
Atypical psychosis
(12)
Organic brain
syndrome (4)
Adjustment disorder
(2)
Paranoid disorder (1
Personality disorder
1)
Ananth etal., 27 psychotic At study entry: 33.0% (9) 3.7% Atrophy (4) 7.4% 3.7%
19937 (USA) Schizophrenia (21) Attenuation of post- | Asymmetry of (2) Schizophrenia
Atypical psychosis parietal and occipital| Sylvian fissues (1) changed to
3) area (1) Prominent sulci (1) organic mental
Organic delusional ** Right frontal area of disorder (1)
*%

syndrome (1)
Mixed organic
syndrome (2)

density (1)
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Reference No. patients Diagnoses % of patients with | Pathology that Incidental % of patients % of patients
with FEP/ considered scans identifying | would influence pathology (no. with scan with change in
psychosis psychotic (n)time abnormalities (no. | patient care and patients) affecting clinical | diagnosis due to
+scan point patients) that was not treatment (no. scan (no.

suspected based on patients) patients)
history and/or
physical exam (no.
patients)
Bain et al., 127 FEP At discharge 0 0 Calcification (1) 0.8% NR
199¢® (USA) Schizophrenia/ Arachnoid cyst (2) | (1)
schizophreniform 2 had neurological | Suspected pineal
(42) abnormality on tumour (1) but
Bipolar (21) admission normal on MRI
Major depression All classed as
(15) incidental by text.

Psychosis NOS (13)
Schizoaffective (8)
Delusional (6)

Brief reactive
psychosis (4)

Other (19)
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Reference No. patients Diagnoses % of patients with | Pathology that Incidental % of patients % of patients
with FEP/ considered scans identifying | would influence pathology (no. with scan with change in
psychosis psychotic (n)time abnormalities (no. | patient care and patients) affecting clinical | diagnosis due to
+scan point patients) that was not treatment (no. scan (no.

suspected based on patients) patients)
history and/or
physical exam (no.
patients)
Battaglia & 45 FEP At discharge 6.7% (3) 0 Mild cortical atrophy| O NR

Spector, 1988
(USA)

Schizophreniform
(20)

Atypical psychosis
(14)

Brief reactive
psychosis (4)
Schizoaffective (2)
Organic brain
syndrome (2)
Borderline
personality disorder
1)

Bipolar (1)

Major depression
with psychotic
features (1)

1)

Central atrophy and
possible infarct (1)
Possible basal
ganglia infarct (1)
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Reference No. patients Diagnoses % of patients with | Pathology that Incidental % of patients % of patients
with FEP/ considered scans identifying | would influence pathology (no. with scan with change in
psychosis psychotic (n)time abnormalities (no. | patient care and patients) affecting clinical | diagnosis due to
+scan point patients) that was not treatment (no. scan (no.

suspected based on patients) patients)
history and/or

physical exam (no.

patients)

Colohan et al., | 29 psychotic At study entry 31% (9 plus 2 0 Old infarction 13.8% (4) 0

1989* Organic psychotic | inconclusive) secondary to cerebral Brain tumour (3),

(Ireland) condition (11) atrophy (1) brain tumour post;

Schizophrenia (10) Cerebral atophy (2) | hypophysectomy
Affective psychosis Inconclusive (2). Q)

(3)

Paranoid state (2)

Neurosyphilis (1)

Schizoaffective (1)

Korsakoff's

psychosis (1)

Emsley et al., 43 psychotic At admission 18.6% (8) 0 Calcification (4) (1 | O NR

1986 (South Schizophrenia (9) with atrophy) 26 or less (2 had

Africa) Affective disorder Infarct (3) (2 with neurological

a7 atrophy) signs)
Other psychosis Porencephalic cyst

(including and atrophy (1)

depression) (15)

Hallucinosis (2)

Evans et al., 19(+1 with At study entry 57.8% (11) 0 Atrophy (11) 0 0

1987° (UK) neurological Schizophrenia
signs) (including atypical,
psychotic paranoid, non-

affective) (19)
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Reference No. patients Diagnoses % of patients with | Pathology that Incidental % of patients % of patients
with FEP/ considered scans identifying | would influence pathology (no. with scan with change in
psychosis psychotic (n)time abnormalities (no. | patient care and patients) affecting clinical | diagnosis due to
+scan point patients) that was not treatment (no. scan (no.

suspected based on patients) patients)
history and/or

physical exam (no.

patients)

Gewirtz et al., 168 FEP At admission 6.0% (10) 3.0% Old infarction and 1.2% NR

1994°% (USA) Schizophrenia (82) Arachnoid cyst (2), | diffuse cortical “2 patients had
Schizoaffective (22) Arachnoid cyst with | atrophy (1) implications for
Bipolar with mild cortical atrophy| Old infarction and patient
psychosis (23) (1), Venous angiomg cavum vellum management.”
Depression with (1), Colloid cyst with | interpositum (1)
psychosis (16) obstruction of Diffuse ischaemic
Schizophreniform foramen of Munro changes and mild
(12) (D) cortical atrophy (2)
Psychosis NOS (9) Cavum septum
Delusional disorder pellucidum (1)
(3
Brief reactive
psychosis (2)

Jeenah et al., 47 FEP NR FEP 31.9% (15) | FEP NR FEP NR FEP NR NR

2007°° (South FEP+psychosis FEP+psychosis FEP+psychosis

Africa) 55 FEP+non- FEP+psychosis 10.9% Trauma Blow out 10.9% (6)

FEP psychotic

36.4% (20)

Mass lesion (6)
(pituitary adenoma,
TB granuloma,
neurocysticercosis)

fracture of orbits (1)
Old infarct with/
without calcification
(6)

Global cerebral
atrophy (7)

66




Reference No. patients Diagnoses % of patients with | Pathology that Incidental % of patients % of patients
with FEP/ considered scans identifying | would influence pathology (no. with scan with change in
psychosis psychotic (n)time abnormalities (no. | patient care and patients) affecting clinical | diagnosis due to
+scan point patients) that was not treatment (no. scan (no.

suspected based on patients) patients)
history and/or
physical exam (no.
patients)
Larson et al., 39 psychotic At study entry NR 0 NR NR NR
1981°° (USA) Schizophrenia (19)
Unspecified
psychosis (20)
McClellan et al., | 142 psychotic | At admission 7.7% (11) 0 Atrophy (8) 0 0
1988°° (USA) Schizophrenia (103) Other (3) (could be
Paranoid disorders non-specific basal
(39) ganglia calcification,
old lacunar infarction
or osteoma)

Roberts & 244 psychotic | At study entry 40.6% (99) NR NR NR NR

Lishman, 198%? Schizophrenia (57)

(UK) Affective psychosis

(59)
Other psychosis (13
Organic psychosis
(115)
Schemmer et al.,| NR NR Unclear Unclear Including cortical | Unclear 0

1999'%
(Canada)

atrophy,
ventriculomegaly,
asymmetric lateral

ventricles (7)
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Reference No. patients Diagnoses % of patients with | Pathology that Incidental % of patients % of patients
with FEP/ considered scans identifying | would influence pathology (no. with scan with change in
psychosis psychotic (n)time abnormalities (no. | patient care and patients) affecting clinical | diagnosis due to
+scan point patients) that was not treatment (no. scan (no.

suspected based on patients) patients)
history and/or

physical exam (no.

patients)

Vavilov et al., 721 psychotic Schizophrenia (721 8% (58) 1.8% Genetic 1.8% (13) 0.1%

19937 Meningioma (4) malformations (3) Schizophrenia

(Russia) Glioma (1) Secondary dysplasid changed to

Metastases (2)
Hypophyseal tumour
(4)

Arachnoid
cyst/porencephalic
cyst (2)

It was not clear how
many were not
suspected on the
basis of other
assessments.

(4)

Multiple sclerosis (1)
Post traumatic
changes (3)
Vascular damage
(34)

multiple sclerosis

1)

Incidental pathology: pathology that would not irghce patient care (management and/or treatmetti) without suspicion prior to scan

*adds to 110

** 1 patient with mild bifrontal atrophy had changrecare due to scan plus history
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Table 17. Outcomes for MRI scan studies in psychisspatients

Reference No. patients Diagnoses % of patients Pathology that Incidental pathology | % of patients % of patients
with FEP/ considered with scans would influence (no. patients) with scan with change in
psychosis psychotic (n) identifying patient care and that affecting clinical | diagnosis due to
+scan time point abnormalities | was not suspected treatment (no. scan (no.

(no. patients) | based on history patients) patients)
and/or physical
exam (no. patients)

Borgwardt et al., 30 FEP NR 40.0% (12) 3.3% Single hyperintense | 3.3% (1) 0

2006° Subdural effusion (1)| lesion (2)

(Switzerland) Neuroepithelial cyst

3)

Arachnoid cyst (1)
Cavum septum
pellucidum (1)

All classed as
incidental by text.
Generalised atrophy
3)

Hamartoma (1)
Frontal atrophy (2)

Lesser et al., 1991 | 14 psychotic DSM-I1I-R major | 64.3% (9) 21.4% White matter lesions | 21.4% (3) 21.4%

(USA) depression with Mass (3) 3) Post traumatic

psychotic featureg (arteriovenous Infarct (2) injury changed to

(14)

malformation,
arachnoid or
cysticercal cyst,
pituitary adenoma)

encephalomacia
@

Post traumatic
injury changedto
dementia (2)
(Pick’s Disease,
vascular)
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Reference No. patients Diagnoses % of patients Pathology that Incidental pathology | % of patients % of patients
with FEP/ considered with scans would influence (no. patients) with scan with change in
psychosis psychotic (n) identifying patient care and that affecting clinical | diagnosis due to
+scan time point abnormalities | was not suspected treatment (no. scan (no.

(no. patients) | based on history patients) patients)

and/or physical

exam (no. patients)
Lubman et al., 152 FEP NR 22.4% (34) 8.6% No referral: 8.6% (13) 0.7%
2002° (Australia) Urgent referral: Hippocampal “needing Demyelination to

possible Huntington’s asymmetry (4) subsequent multiple sclerosis

disease (1) WMH (5) referral i.e. of (€8]

Vascular lesion Cerebellar ectopia (1)| clinical

(sulcal AVM) (1) Prominent ventricles/ | importance

Arachnoid cyst (1) sulci for age (7) affecting

Craniosynostosis (1) | prognosis,

Routine referral: Chari | malformation | diagnosis or

Pineal cyst (3) (&8 management”

Possible Cavum septum

demyelinating disease pellucidum (1)

(2) Cavum velum

Cortical displasia? (1) interpositum (1)

Vascular infarction

(1)

Minimal

communicating

hydrocephalus (1)

Periventricular

leukomalacia (1)

Pituitary enlargement

1)
Wabhlund et al., 170 NR 6 (3.5%) Unclear Enlarged ventricles ptJnclear NR
1992% (Sweden) infarctions (6)
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Table 18. Outcomes for the studies using CT/ MRIsecain psychosis patients

Reference No. patients with| Diagnoses % of patients Pathology that Incidental pathology | % of patients % of patients
FEP/psychosis | considered with scans would influence (no. patients) with scan with change in
+scan psychotic (n)time | identifying patient care and affecting clinical | diagnosis due to

point abnormalities | that was not treatment scan (no.
(no. patients) | suspected based on patients)
history and/or
physical exam (no.
patients)
Lesser et al., 8 FEP At study entry 62.5% (5) 8.3% Atrophy (4) (1 with 8.3% (1) NR
19978 (USA) 12 FEP+psychoti¢ DSM-III-R for lliness<2y Arachnoid cyst (1) | infarct) (1 lllness<2y)
psychotic disorder (lliness<2y) White matter lesion | 12.5%(1)(lliness
NOS (12) 75% (9) (4) (3 lliness<2y) <2y)
lliness<2y (8)
McKay et al., 52 FEP At time of 7.7% (4) 0 Small lesion (1) 0 0
2006 (Australia) | Proportions of prescribing first Referred for MRI (2)
CT: MRINR antipsychotic MRI normal (1)

medication

FEP (43%)
Schizophrenia
(16%)
Drug-induced
psychosis (12%)
Affective
psychosis (13%
made up of bipolar
8%, psychotic
depression 5%)
Brief reactive
psychosis (2%)
No diagnosis

(14%)
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Reference No. patients with| Diagnoses % of patients Pathology that Incidental pathology | % of patients % of patients
FEP/psychosis | considered with scans would influence (no. patients) with scan with change in
+scan psychotic (n)time | identifying patient care and affecting clinical | diagnosis due to

point abnormalities | that was not treatment scan (no.
(no. patients) | suspected based on patients)
history and/or
physical exam (no.
patients)
Miller et al., 24 psychotic At study entry 42% (10) 4.2% Vascular lesions 4.2% (1) 8.3%
19912 (USA) Schizophrenic Tumour (1) (cortical or subcortica Early primary
disorder (10) WM infarctions) (6) degenerative
Delusional Post traumatic brain dementia (DSM-
disorder (7) injury (1) 11I-R) with
Schizophreniform psychosis as
disorder (2) presenting clinical

Psychosis NOS (5

feature (2)
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Table 19. Outcomes for treatment refractory psychas

Reference No. patients | Diagnoses % of patients with | Pathology that Incidental pathology | % of patients % of patients
with FEP/ considered scans identifying | would influence (no. patients) with scan with change in
psychosis psychotic (n)time abnormalities (no. | patient care and affecting clinical | diagnosis due to
+scan point patients) that was not treatment scan (no.

suspected based on patients)
history and/or

physical exam (no.

patients)

Cunningham- 136 Chronic 8.8% (12) 2.2% Cerebral infarction | 2.2% (3) NR

Owens et al., schizophrenia (136) Meningioma (1) @)

1980°¢ (UK) Subdural haematoma Large pineal body (1

(2) Porencephalic cyst
1)
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Table 20. Outcomes for misidentification syndromes

Reference No. patients | Diagnoses % of patients with | Pathology that Incidental pathology | % of patients % of patients
with FEP/ considered scans identifying | would influence (no. patients) with scan with change in
psychosis psychotic (n)time abnormalities (no. | patient care and affecting clinical | diagnosis due to
+scan point patients) that was not treatment scan (no.

suspected based on patients)
history and/or

physical exam (no.

patients)

Forstl et al., 80 case NR ?85%* 25% Cortical atrophy (39) | 25% (20) NR

1991°%8 (UK) reports Capgras (174) Focal lesions Brain infarction (9)
involving Fregoli (18) ?68/80 * (infarcts/ tumours)
psychosis + | Intermetamorphosis (20)
scan (12)

Reduplicative
paramnesia (17)
Other forms of
mistaken identity (40

* Not clear whether some patients had more thanabmermality and were therefore counted more timme o
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5.2.3.5 Sub-group outcomes

Two studies reported a breakdown of abnormalitieade and/ or gender. The study
by Jeenalt reported data for FEP and non-FEP patients cordtgee Table 21).

Also in this study 9/20 patients with an abnornta@rswere male and 11 were female.
The study by GewirZ reported the frequency of cortical atrophy by @u# reported
here because cortical atrophy is not consideradiféat clinical management of the
patient). The study by Vavild¥ reported the numbers of tumours, cerebral patlyolog
and vascular damage by age group (see Table 22).

Table 21. Subgroup results — abnormal scan by ageayp

Age group (y) Number of patients with abnormal scan
18-30 6/25 (24%)
31-45 1/12 (8.3%)
46-60 6/10 (60%)
Over 60 7/8 (87.5%)

Table 22. Subgroup results — pathology by age group

Age group (y) Tumours Cerebral pathology Vascular damage
(number in study)

10 or less 3(8.1%) 3(8.1%) 0 (0%)
n=37

11-20 2 (1.7%) 2 (1.7%) 0 (0%)
n=119

21-30 3 (2.0%) 3 (2.0%) 1 (0.7%)
n=148

31-40 2 (1.7%) 2 (1.7%) 1 (0.8%)
n=120

41-50 0 (0%) 0 (0%) 3 (3.8%)
n=78

51-60 1 (1.0%) 1 (1.0%) 6 (6.1%)
n=99

61-70 2 (2.9%) 2 (2.9%) 13 (18.8%)
n=69

over 70 0 (0%) 0 (0%) 10 (18.9%)
n=53

5.2.4 Discussion of clinical effectiveness results

Quantitative analysis of the results of the inciidaudies was not possible due to the
high level of methodological heterogeneity betwsenlies and the poor reporting of
relevant outcomes.

Only six CT studies, two MRI studies and one MRI/&Uidy were identified that
recruited first episode psychosis patient poputetid he remaining ten CT, two MRI
and two MRI/CT studies recruited psychotic patientgarious stages of the illness.
These studies were included since very little raevdata was identified in FEP
patients and the definition of first episode wasnfo to vary between studies.

The methodological quality of included studies \wasr. Classifying the study design

was difficult since the studies did not confornttmventional trial designs but were
mostly similar to a before-after type of study desiStudies were often designed to

75



assess prevalence of intracranial abnormalitiegsiwduggested a cross-sectional
design, but results were presented in the formaafse series. Sixteen studies relied
on retrospective data from medical records, whsech source of information bias. The
QUADAS checklist not only revealed that studieseviétely to be poorly conducted,
but also poor reporting of patient selection, tearmimaging process, other
assessments that were carried out, and blindimgade analysis and clinical
evaluation. It should be noted that the QUADAS teak applied even though the
studies were not designed to compare a refereandastd with an index test but were
more of a before-after design. Sample sizes warergéy not large, varying from 8
to 721 patients (median 52 patients). Sample sagged from 8-168 patients in the
studies of FEP patients. Sampling bias is likelpeca factor affecting the results of
all the included studies. Individual patient da&@svprovided by a number of studies.
Overall, the internal validity of the included steslis questionable.

The included studies were highly heterogeneous megpect to the patient
population. Two studies specifically recruited adalent, or adolescent and young
adult patients. Two studies recruited only patiewesr 45 years old. Four studies
included children or adolescents within an adufiydation. The remaining studies
recruited adult populations. As discussed in thekgeound section, the causes of
psychosis change with age (see section 3.1.1 om Padt might be expected that a
greater number of patients with scans affectingadil treatment would be seen in
studies with an older population.

Studies that stated included patients were in fireirepisode of psychosis did not
generally explain how this was defined. Even witthie FEP studies, it was not clear
whether individual patients had entered the studysamilar point in their illness
progression. Patients with a chronic psychoticrdisomay differ from those in the
early stages of the iliness for several reasonstelts evidence that in schizophrenia,
chronicity causes changes in brain structure. Thexrg also be an effect on brain
structure from the long-term use of antipsychotedioation. In addition, FEP
patients are likely to have untreated symptomsieat cause practical difficulties for
neuroimaging. Finally, the definition of “curremaatice” is likely to differ in FEP
patients to those with long-term iliness in terrhggestigations and review of
diagnosis.

The presence or absence of neurological symptodhsigns in the study population
is likely to greatly affect the number of cerebmbhormalities identified since they are
an indicator of possible structural organic dise&séhe context of current NHS
practice most psychiatric patients presenting witert neurological signs and
symptoms will be seen and managed by the Departafiéturology and will not,
therefore, be seen by mental health services ifirgtenstance (personal
communication, Professor F Oyebode, University iofiBigham, April 2007).
Studies assessing patients presenting with psysirogie absence of neurological
signs and symptoms are of particular relevancbaaeview question. This patient
group are more likely to be seen by psychiatrigises and may have an occult
organic cause of psychosis.

There were no FEP studies where it was clearlgdtiiat patients did not have

neurological abnormalities. Three studies (Ad&@mBorgwardt’, Lubmart®)
recruited FEP patients who probably did not hawgalegical symptoms and signs.

76



Bain®®, Battaglia and Spectr and Jeendhincluded FEP patients with neurological
symptoms and signs but numbers were very small.

The reason for neuroimaging varied between stumiésould be roughly grouped
into referral/ clinical reasons, routine on adnaasand for the purpose of the study.
Studies recruiting patients for neuroimaging basedeferral or for clinical reasons
might be expected to have a higher number of patiwith abnormalities. However,
this was not seen in practice.

All studies had varying proportions of psychotiagioses making it difficult to
compare results between studies. Different propoestof psychotic diagnoses within
a study could have an effect on how well the sfomlyulation represents that seen in
practice. Whether cerebral structural abnormalisesh as infarction and tumours,
are more likely to be identified in certain psycdbatisorders than others is a matter
for continued debate.

The setting of the included studies also variechsEhstudies conducted in general
hospitals might recruit a different severity of pegtic illness to those set in tertiary
psychiatric hospitals. The clinician carrying dug clinical assessment or the
radiographic interpretation is also important te éxternal validity of the studies. It
was often not reported who did the clinical assesgrar whether it was a single
person or a consensus from more than one persaoult be useful to know whether
it was a neurologist or a psychiatrist performihg beurological examination and
whether they were fully trained or during a traghplacement. Similarly, it would
have been useful to know if a psychiatrist or neagtmlogist was interpreting the
neuroimaging report. Also, assessments conductadesearch setting are likely tobe
different to those conducted in a busy psychiasgessment unit. Lastly, only two
CT studies, and no MRI studies were conductederlik. The above factors may
affect the external validity, or generalisabilibf,the study results to routine clinical
practice.

It was not possible to do formal meta-analysishefriesults due to the study design
and quality of the studies. However, looking actbesspread of results it was
estimated that MRI may demonstrate lesions requaichange in clinical
management of approximately 5% (approximate ranfj@%). For CT the
corresponding figures are approximately 0.5% (axprate range 0-5%) With only
one poor quality study upon which to comment onube of structural neuroimaging
in treatment refractory psychosis, it is not pogsib draw reliable conclusions.
However, chronic schizophrenia patients with a pesponse to treatment are an
important population seen in clinical practice. Bbedy showed that 2.2% of patients
may benefit from a scan.

Discussion of results by subgroup (age, gender)neapossible due to lack of
reporting.

The review of case reports of misidentificationciygmes did not provide clear data
for any of the outcomes considered for this reviig possible that 25% of study
patients had a scan that affected their cliniegtinent. The most common diagnosis
within misidentification syndromes was schizophaemhether it would be justified
to extrapolate the results seen for studies in lwhitarge number of patients were
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diagnosed with schizophrenia, to the patients wiisidentification syndromes cannot
be reliably concluded by this review.

The results discussed above suggest that usinggtalineuroimaging in first episode
psychosis as a tool to be used in addition to atig&ndard practice is not an
effective method to detect organic causes of pssishbowever the results were
based on a small number of poorly conducted andyoeported studies.

Given the lack of benefit of structural neuroimagfound in patients with psychosis
and no additional symptoms and signs, it has beggested that structural
neuroimaging should only be used where there igna@ertain or poor medical history
available, symptoms and/or signs of an organiceafipsychosis, or a space
occupying brain lesion, or where there is a posifimst medical histofy.
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6. Assessment of cost-effectiveness

This chapter is organised into the following sew$io(1) an overview of previous
literature on the cost and cost-effectivenessrottiral neuroimaging in first episode
psychosis; (2) an overview of previous literatweparting the utility-based quality of
life of patients with first episode psychosis; &3hreshold analysis to explore the cost
effectiveness of structural neuroimaging in firgisede psychosis.

6.1 Systematic review of existing cost-effectiveness evidence

6.1.1 Search strategy and numbers of papers found

A comprehensive search for literature on the codtast-effectiveness of structural
neuroimaging in first episode psychosis was camwigid The strategies in full may be
found inAppendix 2

Studies on costs, quality of life, cost effectivenand modelling were identified from
the following sources:

-Bibliographic databases: MEDLINE (Ovid) 1966 to Mower Week 3 2006,
EMBASE (Ovid) 1980 to 2006 Week 47, Cochrane Lipr@tiley) 2006 Issue 4
(CENTRAL) DARE and NHS EED and the Office of Healthonomics HEED
database November 2006 issue.

* Industry submissions

* Internet sites of national economic units

Searches were not be limited by date and there meetenguage restrictions

A total of 967 abstracts were identified. Of the® were regarded as potentially
relevant and full papers were requested. It waeddhat no papers reported directly
on the cost-effectiveness of neuroimaging in pédienth first-episode psychosis. As
a consequence, the inclusion criteria were broatleanencompass papers that
reported use of neuroimaging within the mental theelinical area more generally as
it was felt that this would still provide usefuf@ammation to inform the overall
economic evaluation. For the quality of life papel papers reporting utility-based
QoL values within the mental health clinical fisleére also included.

In summary, seven papers were classified as ecenewailuations. There were also
two cost papers, eleven quality of life papers a8ddoapers were regarded as non-
relevant.

The following section contains a summary of theesepapers classified as economic
evaluations.

6.1.2 Review of previous literature on the cost eff  ectiveness of neuroimaging

within mental health

Appendix 7 contains full details of the review béteconomic evaluation papers. No
economic evaluation reporting the cost-effectiversfsneuroimaging in first-episode
psychosis was identified. It was found that fivp@a explored the cost-effectiveness
of neuroimaging within mental health more generatyg these results are
summarised in Table 23.
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Because of the inconsistency in the measuremenolagjedtive of the economic
evaluations it was not possible to synthesisedhalts in the form of a pooled
analysis. As such, the review of the economic papemprises a qualitative
description of the main study findings and not dhtd can be used directly to
populate the economic model.

Table 23. Summary of review of economic evaluatiopapers

Author Intervention Results

Mooney et al, 1998° | Routine v selective MRI for detection of MS ICER,877/QALY

Simon and Lubin] Use of CT to diagnose surgically treatablECER: Selective
1986 causes of dementia scanning versus routing
scanning with CT:
<$50,000/QALY.
Comparing MRI with
CT incremental cost
ranges from $46k for

60 yr olds to $144k for
80 yr olds.

McMahon and Araki et Explore the cost-effectiveness of standatdRI plus DSC MRI

al, 2006** diagnostic  strategy  versus functionalersus standard

neuroimaging in Alzheimer disease centre. | strategy = ICER
$479,500/QALY.

Evens and Jost, 1977 | Cost effectiveness of CCT versus RBS|ifi141 per correct
patients with suspected intracranial pathologydiagnosis using CCT.
$51 per correct
diagnosis using RBS.

Szczepura, Fletcharls MRI in routine neuroscience worth its cost?  Aag cost of

and Fitz-Patrick, scanning patient =

1997144 £176.40. Marginal cost
per diagnostic change F
£626.

6.1.3 Review of utility-based QoL papers in firste  pisode psychosis

This section provides an overview of the utilitysbd QoL information reported in

the 10 studies (11 papers) identified in the lite@search. As mentioned previously,
the literature search was broadened to encompassgthat report QoL within the
mental health clinical field more generally to infofurther economic analysis. Only
one paper was identified that measured QoL in gkaof patients that had been
classified using the ICD-9 criteria (diagnosis efghotic disorder). This paper will

be reviewed in full. The remaining ten papers reggbQoL within a population of
patients that had been diagnosed with schizoph(Edi2-10). It is generally accepted
that the symptom profile and severity of symptomes\eery similar for patients with
established schizophrenia and first-episode psyshGsThese QoL values are
therefore potentially useful for the economic ewadilon and are reviewed and reported
in Appendix 8. As Voruganti et al. (20068 reports later results from the same study
as Awad et al. (1997 only Voruganti et al. (2008)%s summarised in Appendix 8.

Herrman H et al., 2002*

This study sets out to assess the validity of tleeld\Health Organisation’s short
Quality of Life instrument (WHOQOL-Breéf) and the gessment of Quality of Life
(AQolL) for measuring health-related quality of [f#dRQoL) in people receiving
long-term community treatment for psychosis.
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The WHOQOL-Bref has 26 items and provides unweiginbeasurement on 4
domains: physical, psychological, social and tharenment. The best possible QoL
score is 100. The AQoL is a multi-attribute wilihstrument and contains 15
guestions covering five dimensions of HRQoL.: illsgmdependent living, social
relationships, physical senses and psychologiclibgiag. Prior to this study, neither
of these instruments had previously been usedtiara with psychosis. There were
173 patients that took part in the study who weyedal 8-64 years and had a
diagnosis of a psychotic disorder (ICD-9). Thealgttook place in the State of
Victoria, Australia. During interviews, patienteme administered with a series of
self-completed questionnaires that contained tleetSform 36 (SF-36) instrument —
a health status profile instrument that can be tsek@rive utility information.

All patients were receiving treatment for a pegsisipsychotic disorder. Overall, the
SF-36 instrument produced scores of 48.1 and 42.thé physical and mental
categories respectively. The AQoL produced a muitity value of 0.50 for the
patients. When the care managers completed thé.A@@trument as a proxy, an
overall utility value of 0.45 was produced. Thehmus compared these scores with
those for the general population and found paseates to be significantly lower on
all WHOQOL-Bref domains, AQoL domains and utilityate (ANOVAS, F-range:
15.14-193.07; p<0.01 for all comparisons). On ager utility scores were 37%
lower than population norms.

The authors report that patients had little diffigin completing these instruments
and that psychotic patient’s self-reported HRQoauwtl be included in outcome
evaluation.

Table 24. QoL values for patients with psychosis

Instrument Psychosis Source

Treated
SF-36: Herrman et al, 2002’
Physical (PCS) (mean +-SD) 48.1 (+-9.1) | (age: 18-64 yrs)
Mental (MCS) (mean +-SD) 42.2 (+-11.2)
AQoL utility: Herrman et al, 2002’
Patients: mean (SD) 0.50 (0.31) (age: 18-64 yrs)
Case managers (proxy): mean (S0)0.45 (0.24)

Appendix 8 provides a summary of the nine papeasréport QoL in patients with
schizophrenia. These values provide potentiaktaded as a proxy for the QoL
experienced by patients with psychosis. Utilitgres can only be derived from SF-
36/12 scores when fully disaggregated scores amrterl so five of the nine papers
are not useful as only aggregated SF-36/12 scoegzravided. Four papers report
utility values for patients with schizophrenia (@ivward and Albright, 1997 Lenert
et al, 2005 Montes J et al, 200%" Voruganti et al, 2003% and two of these report
values for a treated and untreated state (M&fitdsenert'®). Three of the four
papers report patient-rated values whilst Chouiaadi Albright'® used psychiatric
nurses to rate preferences. Table 25 reportsatienp-rated values along with
average utility scores calculated across the thapers. In summary, the average
utility scores for a schizophrenia patient areneated as 0.5 for untreated and 0.75
for treated.
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Table 25. Utility scores reported for patients diagosed with schizophrenia

Before After Duration of Age range of | Source

treatment | treatment | treatment patients

0.729 0.775 1 year after treatment 18-85 years Lenert et al,2008°

0.538 0.596 Lenert et al,2005

0.5 0.85 6 mths after treatmenjt< 40 years Montes et al, 2008°

0.5 0.86 Montes et al, 2003

0.4 0.65 Montes et al, 2003

0.473 0.73 Montes et al, 2003

0.396 0.67 Montes et al, 2003

0.467 0.64 Montes et al, 2003
0.77 ‘stabilised’ Mean:34 yrs | Voruganti et al, 2008°
0.85 Voruganti et al, 2000
0.81 Voruganti et al, 2000

Average | 0.5 0.75

These utility values have been elicited using dififémethods,as detailed in Appendix 8
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6.2 Independent economic assessment

This section provides details of a threshold ansigeveloped by the assessment team
to evaluate the cost-effectiveness of the routseaf structural neuroimaging (CT or
MRI) in the diagnosis of various conditions asstedavith a first episode of

psychosis compared to the standard diagnostiegiratThe objective was to estimate
the difference in costs and the difference in omes of routine use of MRI or CT
compared to the standard diagnostic strategy witterlJK, which is typically

scanning only when medical history or physical iing$ have suggested an increased
likelihood of an organic cause of psychosis. Temils of the economic analysis are
described in the following sections.

6.2.1 Methods

To estimate the benefits as well as the econonstsad using alternative screening
strategies, the framework of a threshold analysis follows patients for one year was
used. A one-year time horizon was adapted forrpedig reasons due to paucity of
data. Ideally, a longer time frame would have hessd in the analysis, however
there was no information reporting these effectscésts were calculated from the
perspective of the NHS and PSS and were estimat2dd5-6 UKE (inflation indices:
Netten and Curtis, 2088). Where appropriate, costs were converted to UKE
(FT.com exchange rates, June 2007). Costs anditsewefe not discounted due to
the model assessing one year only.

6.2.1.1 Description of the models

In the UK, a patient who is experiencing first-ggie psychosis will initially receive a
standard examination (history, physical, mentakséad neurological examinations,
blood and urine tests) to determine possible causekcation of an organic cause of
psychosis from mental state examination includeacarte onset, features of delirium
such as clouding of consciousness and fluctuati@onscious awareness,
disorientation in time and place, disturbance ofmagy, impaired attention, and
visual hallucinations. Where no organic causesythosis is suspected, it is assumed
that the patient has a functional psychdSit/nder standard practice if an organic
cause is suspected, then an appropriate confirgntst would be used. This may
include CT or MRI scanning but frequently not i tHK **°" There are many organic
causes of psychosis such as temporal lobe epilsprsike, brain injury, encephalitis,
dementia, Parkinson’s disease, multiple sclerasisbaain tumours. Some of these
organic causes will have associated signs and gyngpthat are immediately obvious
to the clinician leading to a rapid diagnosis agf@nral to the appropriate speciality.
These causes are detailed’able 1on page 4.

The primary objective of the economic analysis teaseasure the difference in costs
and benefits of scanning all patients with MRI @r €mpared to selective scanning
under standard care. Any benefit from scanningatients will only be realised in
cases where the organic causes arénmotediately obvious to the clinician as the
treatment pathway will only be altered in theseqmas (under standard care patients
with obvious symptoms will receive an automatieredl to a consultant who
specialises in that organic cause). For this mreabe Birmingham economic model
sought to consider only the organic causes of psistthat were likely to benefit

from routine neuroimaging, i.e. causes with sigmsfstoms that may not be
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immediately obvious to the clinician (personal conmication, Professor F Oyebode,
QE Psychiatric Hospital, April 2007) . These asted below:

* Epilepsy
¢ Brain Tumour
« Dementia

The most common causes of psychosis vary significhy age. It is more common
to find epilepsy causing psychosis among youngtadutiereas dementia is more
common in an older age group. To address thisdigin, the economic analysis
was originally set up to model the cost-effectivenef neuroimaging in two age
groups: less than 65 years; 65 years and oldevadtassumed that possible organic
causes of psychosis in the younger age group (€8Esywere either epilepsy or brain
cyst or tumour and in the older age group, eitle@nehtia or brain cyst or tumour.
The two models therefore had the following posstl&comes following an initial
clinical assessment of a patient with first-epispdgchosis:

< 65 years 65 years and over

Functional psychosis Functional psychosis

Organic cause: epilepsy Organic cause: dementia
Organic cause: brain cyst or tumour Organic calisen cyst or tumour

6.2.1.2 Model structure

To explore the cost effectiveness of neuroimagsiggia conventional decision-
analytic model, data on the differential respomsarttipsychotic drug therapy by type
of cause (organic and functional) was requiredis Type of model structure is
outlined in Figure 2 and Figure 3 for each of tge groups considered.

There are four possible diagnostic strategies withe model:

1. Scan all patients.

2. Scan all patients who do not respond Ya@hoice antipsychotic therapy
(olanzipine)

3. Scan all patients who do not respond Tbchoice antipsychotic
therapy (risperidone)

4. Scan all patients who do not respond focBoice antipsychotic
therapy (clozapine)

This model structure provided an estimate of tleeamental cost effectiveness of
scanning patients at various stages within thendistic pathway. Thus in addition to
producing an estimate of the difference in costlakfit from routine scanning
versus no routine scanning, it also gives resaltslifferent selective scanning
strategies (defined as only scanning patients faied on either ¥, 2" or 39 choice
antipsychotic therapy).

Despite the rationale of the original economic natieicture, the clinical
effectiveness review of neuroimaging identifiedpapers reporting detection of
dementia with psychosis following either a CT dvIRI scan (see section 5.2, starting
on page 24) and epilepsy cannot be diagnosed byr &RI. Therefore there were
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no results to populate these treatment pathway aiths the economic model. As a
consequence, the model structure had to be redsstgrallow for only one organic
cause to be detected from either a CT or MRI seeain cyst or tumour. The two
distinct model structures defined previously by ggsups (<65 years and 65 years
and over) were no longer necessary, as the detesfiorain cyst/tumour was
common to both model structures. The re-designedefrstructure therefore covered
both age groups and is outlined in Figure 4.
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Figure 2.
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Figure 3. Model structure for 65 years and over
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Figure 4. Re-designed model structure for all agergups

Sean AL

OlanzapineS Scan &11

OlanzapineFisperidonefSean &1

lanzapineRisperidone/Clozapine/Sean A].ID

Olanzipine
<]
Functional peychosis i~ Olanzipine/Risperidone 4
S
Olanzipinefrispetidoneclozapine 4
Cirganic cause Brain Cyst or Twmonr - 52 weeks 4
Respond to Olanzipine
<]
Risperidone
Funectional Psychosis a <
Risperidone/Clozapi
Mo response to olanzipine - scanned o s <]
Organic cause Brain Cyst or Turmour - 44 weeks 4
Respond to olanzapine
<]
respond to Hsperidone
no response to olanzapine given nspendoneg funetional peychosis clozapine
1o response to rsperidone_scanned <]
2 Organic cause Brain Cyst or Tumonr - 36 weeksq .
respond to olanzapine
respond to risperidone
1o response to olanzapine given risperiduneG respond ta clozapine
1o response to rsperidone gien clozapineg fumctional peychasis
1o response to clozapine_scanned
Organic cause Brain Cyst or Tumour - 12 weeks

88

& 058 & A 4O




This model structure assumed that patients who Aawganic cause of psychosis
will not respond to antipsychotic treatment. However disicuns with clinical
experts revealed that this assumption does notihgichctice as it is possible that
patients who have an organic cause of psychositdwespond to antipsychotic
treatment.

The decision-analytic model described above hdmkteeconsidered as not only did
it require information on the differential resporiedreatment by cause but also
information on the impact upon QoL from having amly diagnosis as opposed to a
late diagnosis of an organic cause. Such QolLwlagnot found in our literature
review. Due to these complexities inherent witie various causes (and treatment)
of psychosis (and quality of life effects) it wascdled that the appropriate form of
analysis under these circumstances would be tortakdea threshold analysis. A
threshold analysis predicts the QALY gain requii@dhe programme to be regarded
as cost effective. By combining the incremental @d routine scanning with a
threshold cost per QALY value of £20,000 and £30,@0e QoL gain required to
meet these threshold values was estimated. Icagresed that this form of analysis is
limited because of its inability to consider degdiprogress of patients through
treatment pathways and the impact routine scanmgd have on this process.
However without the data to populate such a matisl,our view that a threshold
analysis provided the best alternative.

To enable this analysis a list of all cost-incugrgvents of the two strategies (routine
versus selective scanning) was listed (see Table Rér the same reasons as before,
only patients with a brain tumour/cyst were consdeas the organic cause.

Table 26 Cost-incurring events for cohort of patients with frst episode psychosis

Condition Routine scanning Selective scanning (uslieare) Cost Difference
(£)
Functional Cost of Physical Examination Cost of Physical Examination
psychosis Cost of Neurological Examination Cost of Neurological Examination
Cost of baseline blood tests Cost of baseline blood tests
Cost of neuroimaging Cost of
neuroimaging
Cost of Rx Cost of Rx
Organic cause: Cost of Physical Examination Cost of Physical Examination
Brain tumour/cyst| Cost of Neurological Examination Cost of Neurological Examination
Cost of baseline blood tests Cost of baseline blood tests
Cost of neuroimaging Cost of neuroimaging Cost of Rx*
Cost of Rx
Cost of Surgery Cost of Surgery

* Rx: treatment with atypical antipsychotic drugsérage patient)

Table 26 outlines the aspects of patient managethantletermine the difference in
cost between the two strategies (routine and $ed¢estanning). The focus was on
the cost difference between the two strategieslag@fore costs common to both
strategies automatically cancel out. Table 26 catsgs the cost by type of patient
(functional and organic). For the functional psysis patients, the difference in cost
was determined by the extra cost of scanning &ikpis under the routine strategy so
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Is the cost of either MRI or CT, all other costmeen as before. For the brain
tumour/cyst patients, the cost difference was datexd by the period of time that
antipsychotic medication was provided before a ldt@ggnosis within the selective
screening strategy (cost of Rx). Obtaining infotioraon the exact period of time
that patients were left undiagnosed under the Bedescreening strategy proved to be
a challenge for this review so to explore this utaipty, we assumed a variable time
period of 6 and 12 months. This was varied inrsi@ity analysis to 3 months.

Cost of treatment for brain tumour/cyst is commmbaoth strategies as it was
assumed that even in the selective screening gyradediagnosis (and subsequent
treatment) of a brain tumour/cyst would be achiewétin the 12-month period.
Together these costs (for both functional and doyaatients) determined the
incremental cost of performing routine versus datlescanning which was then
combined with a threshold cost per QALY value 0@ £®0 and £30,000 to determine
the QALY gain required to make routine scanning-&ffective.

6.2.1.3 Estimation of model parametersfor the threshold analysis

Costs

All patients within the analysis were assumed teiee an initial standard
examination comprising history, physical, mentatestand neurological examinations,
and blood and urine tests regardless of the didigngisategy. These costs were
assumed to be equivalent for both diagnostic gji@éewithin the analysis and were
thus excluded from further analysis.

The cost of MRI and CT scanning were drawn from®206WNHS reference costs
(Code RBF1 and RBC5 respectivélyand set at £244 for MRI and £78 for CT
scanning.

Costs of Drug therapy and Monitoring

Patients with functional psychosis receive antipggic medication provided as a
predefined sequence of drugs. The sequence of dhagen for the model was based
on an audit of atypical antipsychotic drug use inithe West Midlands (Department
of Medicine, University of Keele) alongside cliniexpert advice. It was assumed
that following diagnosis of first-episode psychasigatient will receive olanzapine as
the first choice drug, if this drug failed thenpesidone is the next choice drug. If the
patient failed to respond to or was intolerantathtolanzapine and risperidone, then
clozapine was assumed to be the third-choice déumnual cost of drug therapy was
derived from the BNF 53, March 2067and estimated assuming two levels of
dosage that were varied within the analysis. Aitkd breakdown of how these costs
were derived is available #ppendix 10

Patient response to each drug was assumed to b®redrover an eight-week period
comprising two weeks of a titration dose followgddix weeks of a maintenance
dose. The costs associated with this monitoriragptwere determined by a
proportional split of patients receiving either pibal or home care. The proportional
split between hospital and home care was varieldinvihe analysis from 0/100 to
50/50 hospital/home split to explore the effecttod assumption. The values of 20/80
and 50/50 split between home and hospital wereeshfislowing consultation with a
clinical expert (Personal communication, R UpthegtdE Psychiatric Hospital, Feb
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2007). The unit cost for an inpatient stay wasveerfrom NHS reference costs
2005-6 (£243) and for a home visit (£73) from PSSR206**

Annual costs associated with drug therapy and raong are summarised irable 27

Table 27. Drug therapy and monitoring costs for aripsychotic medication

Drug Name and Drug Cost Monitoring costs
Duration of Treatment Lower- Higher Dose Hospital/Home Split

0/100 20/80 50/50
Olanzapine for 52 weeks £1250-£2383 £4105 £6005 £8856
Olanzapine for 8 weeks £990-£1468 £8210 £1201( £17713

Risperidone for 44 weeks

Olanzapine for 8 weeks £1178-£1726 £1231 £1810% £26569
Risperidone for 8 weeks
Clozapine for 36 weeks

To determine the average cost of antipsychotidrireat, information on response to
drug therapy was extracted from a Health Technolsggessment report reviewing
the cost-effectiveness of atypical antipsychotisgdrin schizophreni%? These
response rates were then used as statistical \sdigittie 2§ to apply to the drug and
monitoring cost to determine the average patiest abantipsychotic treatmenidble
29).

Table 28. Response to Drug Therapy

Drug Probability of response | Weights

Olanzapine 0.54 0.2523

Risperidone 0.84 0.3925

Clozapine 0.76 0.3551

Sum 2.14 1

*Assumption: response to a drug is independerggpanse to another drug

Table 29. Cost of treatment for an average patienvith psychosis

Drug Cost 3 months 6 months* 12 months
Lower Dose £173 £556 £1,122
Higher Dose £301 £908 £1,791

*QOlanzapine/Risperidone/Clozapine for 6 months ia@proximate estimate since
Clozapine should be given for a minimum of 6 months

T Cost items for the 3-month scenarios consideréddrsensitivity analysis were simply
calculated by dividing the 6 month items by 2, edahg clozapine

Monitoring Cost 0/100 20/80 50/50
Hospital/Home Split £8,632 £12,628 £18,623

The economic analysis assumed that the treatmebtdon cyst/tumour was not
altered following an earlier detection with CT oRM The analysis therefore
assumed no deterioration in the disease statelieng detected at a later stage with
standard practice compared to early stage deteatidar routine scanning. Itis
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acknowledged that this is a large assumption bypfagmatic reasons was
unavoidable.

Costs of treatment for a brain tumour were extchétem Blomqvist et al (19983*
and are reported ifiable 30 The authors reported direct and indirect costsan
tumour. Direct costs included diagnosis of bramadur (CT or MRI), major surgery,
radiation therapy and cytostatics (drugs usedertrgmatment of malign tumours).
Indirect costs were 75% of the total cost of btaimour and included costs due to
sickness leave episodes, early retirements andahtprindirect costs were excluded
here because the analysis was done from an NHSqutinge.

Note that the cost of treating and/or managingwotwr (including cost of surgery) is
not affecting the analysis because it would theeskomboth routine and selective
scanning.

Table 30. Cost of brain tumour treatment

Year Diagnosis | Therapy Total

1996 (US dollars) $925.44 $13,535 $14,460
2006 (US dollars)* $1,308.96 $19,14355 $20,452.51
2006 (UK pounds)** | £659.44 £9,644.33 £10,303.77
*Inflated using Unit Costs of Social Care, 2006 Rag Prices Index.
** Converted using ft.com exchange rate.

Probability of detection with MRI/CT

The extra systematic review estimated the testracguates for detecting brain
tumours/cysts to be 100% for MRI and above 90%af@T scan (se&ppendix 9.

The probability of a brain tumour/cyst being degectollowing an MRI scan was
extracted from the clinical effectiveness reviewl astimated to be 5%. Since MRI
was estimated to have a sensitivity rate at oreclosl00% it was assumed that the
prevalence of brain tumour/cysts among a psyclpatient population was 5% and
thus the probability of detecting brain tumoursinohort of patients was 5% with an
MRI and 4.5% with a CT (assuming that 0.5% with\@are false negatives).

6.2.1.4 Quality of life

One of the principal difficulties in this analysigs that there was no access to utility-
based quality of life data to give information @ twtility gain from an
earlier/accurate diagnosis compared to a ‘lategmisis for the group of patients who
have a brain tumour/cyst. It was assumed thatity gfain will be achieved (and
indeed an improvement in prognosis) from providangatient with a correct
diagnosis earlier in their treatment pathway btitretion of this gain would be

purely arbitrary. As a consequence it was thotmbe more informative to explore
what QoL (and QALY gain) was required to make no@tscanning cost effective for
a full cohort of patients diagnosed with first eple psychosis.
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6.2.2 Results

6.2.2.1 Routine scanning using MRI

Table 31outlines the cost events that determine the diffee in cost between the
selective and routine screening strategy when usiNir|.

Table 31. Costs of two strategies when scanning WiMRI

Condition Proportion Routine scanning Selective scaring Cost Difference
(usual care) (E)

Functional 95% Cost of initial tests | Cost of initial tests

psychosis Cost of MRI
Cost of Rx Cost of Rx Cost of MRI

Organic cause: | 5% Cost of initial tests | Cost of initial tests

Brain Cost of MRI Cost of RY6 /12 months)

tumour/cyst Cost of MRI Cost of Rx
Cost of Surgery Cost of Surgery (6/12 months)

The incremental cost of routine versus selectiamsing was directly affected by
three aspects of uncertainty within the analysis:

1. Time period of treatment for brain tumour undeesg{e scanning (6 or 12
months)

2. Antipsychotic drug dosage (higher or lower dose)

3. Hospital and home split within the monitoring ph&3£.00, 20/80 or 50/50
hospital/home).

To explore the effect of this uncertaintgble 32presents the incremental cost for
routine versus selective screening for each optssible scenarios.

Table 32. Incremental cost of routine versus seléege scannin

Scenarios | Duration Hospital/Home split | Dose Incremental cost
(months)
1 6 0-100 Lower -228
2 6 0-100 Higher -245
3 12 0-100 Lower -256
4 12 0-100 Higher -289
5 6 20-80 Lower -427
6 6 20-80 Higher -445
7 12 20-80 Lower -456
8 12 20-80 Higher -489
9 6 50-50 Lower -727
10 6 50-50 Higher -745
11 12 50-50 Lower -755
12 12 50-50 Higher -789

The scenarios have been ordered by incrementabodsall show routine scanning
using MRI to be cost-saving compared to selectbamsing. The greatest cost saving
was apparent when the largest proportion of patiestre hospitalised during the
monitoring phase (50/50 split) so it was this agstion that was having the biggest
impact upon the incremental cost. Even with theseovative assumption, however,
that there were no patients hospitalised (0/10@) spdutine versus selective scanning
was still cost saving.
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Threshold analysis for MRI

Where an intervention is more costly than its aléive, a threshold analysis predicts
the QALY gain necessary to meet the threshold vafu#20,000 and £30,000 per
QALY. Each of the scenarios presentedable 32however are cost-saving and so
instead of the threshold analysis predicting the.®Aain, it will predict the QALY
loss at which the decision on cost-effectivenessiigas changes. If the QALY loss is
greater than the threshold, then the QALY losigustified by the cost saving. Any
QALY loss less than the threshold (and any QALYhgavould result in routine
scanning being viewed as cost-effective. Thesdtseare presented for the cohort of
patients overall and for the brain tumour patieémtBable 33

Table 33. Threshold analysis for routine MRI scannig

Scenarios | Duration Hosptial/ Dose Incremental | QALY loss QALY loss
(months) Home Split cost (£) (all patients) (brain tumour
patients)
£20k | £30k | £20k | £30k

1 6 0-100 Lower -228 0.011] 0.008 0.228 0.152
2 6 0-100 Higher | -245 0.0127 0.008 0.245 0.163
3 12 0-100 Lower -256 0.013 0.009 0.256 0.171
4 12 0-100 Higher | -289 0.014 0.01 0.289 0.193
5 6 20-80 Lower -427 0.021] 0.014 0.427 0.285
6 6 20-80 Higher | -445 0.0227 0.015 0.445 0.297
7 12 20-80 Lower -456 0.023 0.015 0.456 0.304
8 12 20-80 Higher | -489 0.024 0.016 0.489 0.326
9 6 50-50 Lower -727 0.036 0.024 0.727 0.485
10 6 50-50 Higher | -745 0.037 0.025 0.745 0.497
11 12 50-50 Lower -755 0.03§ 0.025 0.785 0.504
12 12 50-50 Higher | -789 0.039 0.026 0.789 0.526

This table predicts that as the cost saving fromirfgaroutine scanning in place gets
greater, so too does the loss in QALYs that catoleeated for routine scanning to be
still regarded as cost-effective at acceptablestioll levels. As logic would predict
when focusing just on the QoL of brain tumour pagehe QALY loss from having
an early detection needs to be even greater (Soeharhreshold value of £20,000:
QALY loss 0.011 for full cohort versus 0.228 foalir tumour patients only). Such
losses in QoL could seem implausible and so themewise of MRI could appear to
be a cost effective policy option.

6.2.2.2 Routine scanning using CT

Table 34outlines the cost events that determine the diffee in cost between the
selective and routine screening strategy when uwsi@d. CT has a 90% sensitivity
of detecting brain tumours/cysts so using the pemee of 5%, it was estimated that
0.5% of patients would have a false negative result
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Table 34. Costs of two strategies when scanning WiCT
Condition Proportion Routine scanning Selective seaing Cost Difference
(usual care) (E)
Functional 95% Cost of initial tests Cost of initial tests
psychosis Cost of CT
Cost of Rx Cost of Rx Cost of CT
Organic 5% True Cost of initial tests Cost of initial tests
cause: positive | Cost of CT Cost of R46 /12 mths) | Cost of CT — Cost
Brain tumour/ 4.5% Cost of MRI of MRI - cost of Rx
cyst Cost of Surgery Cost of Surgery (6/12 months)
False Cost of initial tests Cost of initial tests Cost of CT
negative | Cost of CT Cost of Rx (6/12 mths)
0.5% Cost of Rx (6/12 mths)| Cost of MRI
Cost of MRI Cost of surgery
Cost of surgery

For those patients who had a false negative raadkr routine scanning, it was
assumed (as in selective scanning) that afteriagef treatment, they would receive
an MRI which would correctly diagnose the brain twm It was also assumed that
under routine scanning, this treatment would bestiree as under selective scanning.
Again as in the MRI case, to explore the unceryaanbund the duration, dosage and
monitoring costsTable 35presents the incremental cost for routine versilecsve
screening for each of the possible scenarios U3ing

Table 35. Incremental cost of routine versus selage scanning

Scenarios | Duration Hospital/ Dose Incremental cost (£)
(months) Home Split
1 6 0-100 Lower -346
2 6 0-100 Higher -362
3 12 0-100 Lower -372
4 12 0-100 Higher -402
5 6 20-80 Lower -526
6 6 20-80 Higher -542
7 12 20-80 Lower -552
8 12 20-80 Higher -582
9 6 50-50 Lower -796
10 6 50-50 Higher -812
11 12 50-50 Lower -822
12 12 50-50 Higher -852

The scenarios have been ordered by incrementahodsgsimilar to MRI) all show
routine scanning using CT to be cost-saving contpreelective scanning. As in
the MRI scenario, the greatest cost-saving (E8%) within the scenario where the
highest proportion of patients were being hosméaliduring the monitoring phase.
Again as in the MRI case, even when the propoigmatients being hospitalised was
zero, the dosage was low and the duration of treattnvas six months, the
intervention was still cost-saving.

Threshold analysis for CT

The results of the threshold analysis for CT farheaf the scenarios are presented in
Table 36
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Table 36. Threshold analysis for routine CT scannig

Scenarios | Duration Hosptial/ Dose Incremental | QALY loss QALY loss
(months) Home Split cost (£) (all patients) (brain tumour
patients)
£20k | £30k | £20k | £30k

1 6 0-100 Lower -346 0.017 0.012 0.346 0.231
2 6 0-100 Higher | -362 0.01§ 0.012 0.362 0.242
3 12 0-100 Lower -372 0.019 0.012 0.372 0.248
4 12 0-100 Higher | -402 0.020 0.013 0.402 0.268
5 6 20-80 Lower -526 0.026 0.018 0.526 0.351
6 6 20-80 Higher | -542 0.027 0.018 0.542 0.361
7 12 20-80 Lower -552 0.024 0.018 0.552 0.368
8 12 20-80 Higher | -582 0.029 0.019 0.582 0.388
9 6 50-50 Lower -796 0.040 0.027 0.796 0.531
10 6 50-50 Higher | -812 0.041 0.02f 0.812 0.541
11 12 50-50 Lower -822 0.041 0.02f 0.822 0.548
12 12 50-50 Higher | -852 0.043 0.028 0.852 0.568

This table predicts the same with CT scanning #s MRI scanning — as the cost
saving became greater, so too does the loss in @Ahat can be tolerated for routine
scaaning to be regarded as cost effective at edgleghreshold levels. The QALY
loss is at its greatest in ‘scenario 12’ (propartid patients being hospitalised 50%,
12 months of treatment under selective screenidgndnths of treatment for patients
with false negatives and dose of antipsychotidtneat being high).

6.2.2.3 Sensitivity analysis

The threshold analysis for both MRI and CT showed toutine scanning versus
selective scanning was cost-saving. This resudteeasistent across all possible
scenarios in both cases. By ranking the scenhyiaiscremental cost, it can be
deduced that the hospital/home proportional split the greatest impact upon the
result. Within this category, the most consenetgsumption of no patients being
hospitalised and all patients being monitored andn@annot be altered any further to
‘reduce’ this monitoring cost as the only altermativas to assume that patients
incurred no monitoring cost whatsoever and thisresesomewhat unrealistic.

Time period

A major area of uncertainty within the analysistoes on the time period of
inaccurate diagnosis under the selective screetiategy. There was no information
on the average length of time that a brain tumgst/patient would go undetected
under usual care. In this analysis it was assuimada variable length of time of six
and 12 months that treatment for psychosis is adteired. For the sensitivity
analysis this time period was altered to three ot determine the impact upon the
overall results. The results are presentethliie 37
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Table 37. Sensitivity analysis: 3-month ‘time delay

Scanning using MRI

Scenarios | Duration Hosptial/ Dose Incremental | QALY loss QALY loss
(months) Home Split cost (£) (all patients) (brain tumour
patients)
£20k | £30k | £20k | £30k
1 3 0-100 lower -208 0.010 0.007 0.208 0.139
2 3 0-100 higher -215 0.011 0.00y 0.215 0.143
3 3 20-80 lower -408 0.020 0.014 0.408 0.272
4 3 20-80 higher -415 0.021 0.014 0415 0.276
5 3 50-50 lower -708 0.035 0.024 0.708 0.472
6 3 50-50 higher -714 0.036 0.024 0.714 0.476
Scanning using CT

1 3 0-100 lower -329 0.01 0.011 0.329 0.219
2 3 0-100 higher -334 0.017 0.011 0.335 0.223
3 3 20-80 lower -509 0.025 0.017 0.509 0.339
4 3 20-80 higher -514 0.026 0.01y 0515 0.343
5 3 50-50 lower -778 0.039 0.02¢ 0.779 0.519
6 3 50-50 higher -784 0.039 0.026 0.785 0.523

With a time delay of three months before accur&grnibsis is achieved under the

selective screening strategy, routine scanning kotihh MRl and CT is still cost

saving.

Sensitivity rate

It was assumed in the basecase analysis that C& 8@éo sensitivity rate for
detecting brain tumours/cysts. This allowed fox%06 rate of false negatives (10%
of the prevalence rate). To explore the affe¢hd assumption, this sensitivity rate
was altered to 50% thus allowing for a 2.5% ratéalde negatives. These results are

presented imable 38

Table 38. Sensitivity analysis: 50% sensitivity rag for CT

Scenarios | Duration Hosptial/ Dose Incremental | QALY loss QALY loss
(months) Home Split cost (£) (all patients) (brain tumour
patients)
£20k | £30k | £20k | £30k

1 6 0-100 Lower -158 0.00§ 0.005 0.158 0.105
2 6 0-100 Higher | -166 0.008§ 0.006 0.167 0.111
3 12 0-100 Lower -171 0.009 0.006 0.172 0.115
4 12 0-100 Higher | -188 0.009 0.006 0.189 0.126
5 6 20-80 Lower -257 0.013 0.009 0.258 0.172
6 6 20-80 Higher | -266 0.013 0.009 0.267 0.178
7 12 20-80 Lower -271 0.014 0.009 0.272 0.181
8 12 20-80 Higher | -288 0.014 0.01 0.289 0.192
9 6 50-50 Lower -407 0.02 0.014 0.408 0.272
10 6 50-50 Higher | -416 0.021 0.014 0.416 0.278
11 12 50-50 Lower -421 0.021 0.014 0422 0.281
12 12 50-50 Higher | -438 0.022 0.015 0.438 0.292

With the sensitivity rate of 50%, routine scannugjng CT versus selective scanning
was still producing a result that is cost-saving.

97



Prevalence rate

On the basis of the clinical effectiveness systematiew (assuming a 100%
sensitivity rate for MRI), it was estimated thag gorevalence of a brain tumour/cyst
among the study population was 5%. To explore tfeeieof this assumption, the
prevalence of a brain tumour/cyst was altered%&and 1%. These results are

presented iTable 39andTable 40for MRI and in
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Table 41andTable 42for CT.

Table 39. Prevalence of Brain Tumour in study populion: 0.5% - Results for MRI

Scenarios | Duration Hospital/ Dose Incremental | QALY gain QALY gain
(months) Home Split cost (£) (all patients) (brain tumour
patients)
£20k | £30k | £20k | £30k

1 6 0-100 Lower 196.84 0.010 0.00y 1.968 1.312
2 6 0-100 Higher | 195.08 0.010 0.00f 1.951 1.301
3 12 0-100 Lower 194.01 0.010 0.006 1.940 1.293
4 12 0-100 Higher | 190.67 0.010 0.006 1.907 1.271
5 6 20-80 Lower 176.86 0.009 0.006 1.769 1.179
6 6 20-80 Higher | 175.10 0.009 0.006 1.791 1.167
7 12 20-80 Lower 174.03 0.009 0.006 1.740 1.160
8 12 20-80 Higher | 170.69 0.009 0.006 1.707 1.138
9 6 50-50 Lower 146.89 0.007 0.005 1.469 0.979
10 6 50-50 Higher | 145.13 0.00f 0.006 1.451 0.968
11 12 50-50 Lower 144.06 0.00f 0.006 1.441 0.960
12 12 50-50 Higher | 140.71 0.00f 0.0056 1.407 0.938
Table 40. Prevalence of Brain Tumour in study populon: 1% - Results for MRI

Scenarios | Duration Hospital/ Dose Incremental | QALY gain QALY gain

(months) Home Split cost (£) (all patients) (brain tumour
patients)
£20k | £30k | £20k | £30k

1 6 0-100 Lower 149.68 0.007 0.005 0.748 0.499
2 6 0-100 Higher | 146.16 0.007f 0.006 0.731 0.487
3 12 0-100 Lower 144.02 0.007 0.006 0.720 0.480
4 12 0-100 Higher | 137.33 0.007 0.006 0.687 0.458
5 6 20-80 Lower 109.72 0.003 0.004 0.549 0.366
6 6 20-80 Higher | 106.20 0.005 0.004 0.531 0.354
7 12 20-80 Lower 104.06 0.005 0.008 0.520 0.347
8 12 20-80 Higher | 97.37 0.005 0.008 0.487 0.325
9 6 50-50 Lower 49.77 0.002 0.002 0.249 0.166
10 6 50-50 Higher | 46.25 0.002 0.00p 0.231 0.154
11 12 50-50 Lower | 44.11 0.002 0.000 0.221 0.147
12 12 50-50 Higher | 37.42 0.002 0.000 0.187 0.125
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Table 41. Prevalence of Brain Tumour in study populion: 0.5% - Results for CT

Scenarios | Duration Hospital/ Dose Incremental | QALY gain/loss QALY gain/loss
(months) Home Split cost (£) (all patients) (brain tumour
patients)
£20k £30k £20k £30k
1 6 0-100 Lower 35.56 0.0018 0.0012 0.0356 0.0237
2 6 0-100 Higher | 33.97 0.00177 0.0011 0.0340 0.0226
3 12 0-100 Lower 33.01 0.0017 0.0011 0.0330 0.0220
4 12 0-100 Higher | 30.00 0.0015 0.0010 0.0300 0.0200
5 6 20-80 Lower 17.57 0.0009 0.0006 0.0176 0.0117
6 6 20-80 Higher | 15.99 0.0008 0.0005 0.0160 0.01Q7
7 12 20-80 Lower 15.03 0.000§ 0.0005 0.0150 0.01Q0
8 12 20-80 Higher | 12.02 0.0006 0.0004 0.0120 0.0080
9 6 50-50 Lower -9.40 -0.000% -0.0008 -0.0094 -03006
10 6 50-50 Higher | -10.99 -0.0006 -0.0004 -0.0110 .00603
11 12 50-50 Lower -11.95 -0.0006 -0.0004 -0.0120 0080
12 12 50-50 Higher | -14.96 -0.000f -0.0005 -0.01500.0300
Table 42. Prevalence of Brain Tumour in study populdon: 1% - Results for CT
Scenarios | Duration Hospital/ Dose Incremental | QALY gain QALY gain (brain
(months) Home Split cost (£) (all patients) tumour patients)
£20k £30k £20k £30k
1 6 0-100 Lower -6.89 -0.0003 -0.0002 -0.0069 -08004
2 6 0-100 Higher | -10.06 -0.0005 -0.0003 -0.01p1 0667
3 12 0-100 Lower -11.98 -0.0006 -0.0004 -0.01p0 08
4 12 0-100 Higher | -18.00 -0.0009 -0.0006 -0.01B0 .0%RO
5 6 20-80 Lower -42.85 -0.0021 -0.0014 -0.0429 -8A02
6 6 20-80 Higher | -46.02 -0.00283 -0.0015 -0.0450 0307
7 12 20-80 Lower -47.95 -0.0024 -0.0016 -0.04F9 3P
8 12 20-80 Higher | -53.97 -0.002F -0.0018 -0.0540 .0360
9 6 50-50 Lower -96.81 -0.0048 -0.0032 -0.0968 -8506
10 6 50-50 Higher | -99.98 -0.0050 -0.0033 -0.1000 .0667
11 12 50-50 Lower -101.90 -0.0050  -0.0034 -0.1019 .0679
12 12 50-50 Higher | -107.92 -0.0054 -0.0036 -0.1079.0719

For MRI with both values of prevalence there wasamger a cost saving, therefore a
QALY gain was necessary to meet the threshold vadu20,000 and £30,000 per
QALY. The lower the incremental cost, the lowes DALY gain required to make
the intervention cost-effective. For all of the s@Bos, when focusing on all patients,
the necessary QALY gain to make early scan costtife was relatively small
(Scenario 8: Threshold value of £30,000: QALY gaiquired 0.006 for full cohort

for the 0.5% prevalence and 0.003 for the 1% pexH).
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Table 41 and Table 42 present the results for @QE. dffects of altering the
prevalence of brain cyst/tumour was explored antbagtudy population by keeping
the sensitivity of a CT detecting a brain tumoustayonstant to 90% (estimate
provided by the test accuracy systematic review Appendix 9).

When the prevalence is set at 0.5% (
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Table 4) there was no longer a cost saving and theref@elagain was necessary to
meet the threshold value of £20,000 and £30,00@pdrY. However there was a
cost saving for scenarios 9 to 12 where the hdépat@e split was 50-50. This can be
explained by the fact that the monitoring cost Wiggher under those scenarios and
hence the 10% of the cases missed by scanningigelgavith a CT (sensitivity

90%) were more costly than scanning all patienasimely.

When the value of prevalence was set to 1%, rogttaaning using CT versus
selective scanning produced a result that wassastg for all patients.

6.2.3 Discussion of the economic evaluation

The benefits of routine scanning will be experiehbg the group of patients who
have an organic cause of psychosis with signs amgt®ms that are not immediately
obvious to the clinician. This is because withtiweli scanning, an earlier diagnosis
can be achieved avoiding the use of antipsycho#idication and potentially
improving the prognosis of the patient. Apart frogaeiving an early scan following
the initial diagnosis of psychosis, the treatmeathpvay of all other patients will
remain the same.

The organic causes that are likely to benefit frootine scanning were identified as
brain tumour/cyst and possibly dementia. Epilepsyld not be diagnosed with CT
or MRI scanning. No evidence was found from theichl effectiveness review on
the identification of epilepsy or dementia with pisgsis being identified by either a
CT or MRI scan. The analysis thus reduced to clamation of just brain
tumour/cysts.

The original economic model structure was basethemproposition that patients with
an organic cause will fail to response to antipsyichmedication. This proposition
was however unfounded and together with the lagkfofmation on QoL effects
meant that the appropriate form of economic anslysis to undertake a threshold
analysis. From this analysis it appears that neuscanning versus selective scanning
IS cost-saving with savings ranging from £228 t8EWwith MRI scanning and £346
to £852 with CT scanning with the assumption of/@agrevalence rate of
tumours/cycts or other organic causes amenabltedtment. This means that for the
intervention to be viewed as cost-effective, thimam acceptable QALY loss
would be between 0.011 to 0.039 with MRI scanning @.017 to 0.043 with CT
scanning using a £20,000 threshold value. Thdgeass were subjected to
sensitivity analysis given the three levels of utaaty that contributed to the cost of
antipsychotic medication. With all of these partanesuitably varied, routine
scanning still remained the cost-saving option. §oprisingly, when the prevalence
rates were reduced to 0.5% and 1%, the resultedlteith patients (in some
scenarios) requiring a QALY gain for the interventio be cost-effective.

Discussion therefore needs to focus on the Qolcesffef scanning all patients. One
might argue that there is a disutility associatéti &w MRI scan with respect to the
noise and the claustrophobic nature of the pro@duising the figures from the
threshold analysis, for this to affect the coseefifveness of routine scanning this
disutility would have to amount to a decrementtdéast 0.01. This needs to be
offset against the QoL impact for all the patiemih a brain tumour/cyst that receive
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an early diagnosis under routine scanning andgbtentially a better prognosis. It is
considered here that this would result in a Qolndar these patients.

A weakness in the analysis is that it only considke affect of scanning all patients
over 12-months. This is largely due to data litiotas as we have no information on
the impact of early scanning upon the prognose lmfain tumour/cyst patient.
However it is likely that the QoL gain from an gadiagnosis goes beyond 12 months
and this has been ignored in the analysis butdughpports the implementation of
routine scanning. Another limitation of the anadysi that the assumption that no
mortality effects within the cohort will occur.

If it is agreed that the affects of routine scagnwould not cause a QoL loss overall,
and the prevalence of organic causes is approxiyna¥e, then our analysis has
shown the intervention to be cost-saving. Thisltas apparent due to the expense of
antipsychotic medication and the associated caseatment following a delayed
diagnosis. As all other costs remain the samedmtvthe two strategies the cost of
scanning all patients is more than offset by th& saving from avoiding treating
patients, even if this time-period is as short-asdths.
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7. Assessment of factors relevant to the NHS and
other parties

Recent NHS policy with respect to first episodegh®sis has focused on ensuring
early access to assessment and intervention (DOB-8Pand includes the
development of the National Early Intervention By&hosis programm&.This
initiative is in response to the evidence basednigkhe length of untreated psychosis
with reduced quality of life and a worse progndsig. Melle 2005 Garety 2008
Marshall 2008) and providing intensive, integrated, sustaineleach-based care
during a critical period in the course of illné3®espite reported problems with
funding and inequities in access, the number a¥iddals served by early
intervention teams increased from ~1000 to 120@@éxen 2002 and 2007°

It is not clear precisely how neuroimaging in fiepisode psychosis would contribute
to the aims of early intervention in psychosis pamgme. Neuroimaging is not an
investigation that would be a pre-requisite to canning anti-psychotic treatment.
Psychosis is a symptom requiring treatment andiitlsation of underlying

pathology that may change a diagnosis or altercelimanagement but would not
include withholding treatment for psychosis per se.

Potential benefits of neuroimaging in psychosisude the utility for patients and
carers of an early and more accurate diagnosisdimgj identification of reversible
causes of psychosis or co-morbidity. This in tuayrahorten the time over which
anti-psychotics are needed, reduce stigma assdaiatie certain psychiatric
diagnoses and promote timely intervention. Howetrer clinical effectiveness review
suggests that a policy of screening all first eggspsychosis would result in small
numbers of clinically significant findings - (0.508%-5%) when CT is used and 5%
(0-10%) when MRI is used. On the basis of oneystumhcerned with treatment
refractory psychosis (Cunningham-Owens et al., 18Bthe number of clinically
significant findings appears to increase in pasievith chronic psychosis (point
estimate 2% with CT). However the yield of findirthat impact on diagnosis or
management must be balanced against the propaitiomdings of unknown clinical
significance or incidental findings (10% for MRI&B% for CT). These incidental
findings may lead to further investigation with asisted costs and associated anxiety
on behalf of patients and carers. A further cosrsition is the anxiety associated with
undergoing neuroimaging investigations themselV#gl in particular is associated
with anxiety reactions in a considerable numbavaifents (4-30%42 Only one study
in the clinical effectiveness review provided anformation on patients in whom
scanning was not possibtéand only a minority of studies in the review aftte
accuracy (see Appendix 9) gave this informatiois likely that in practice these
types of reactions will be more common in psychptitients. The issue of consent
under such circumstances must also be considerellyf- CT delivers a dose of
radiation to the head. Given that those presentitiga first episode of psychosis are
likely to include considerable numbers of younggoas, the ethics of screening this
patient group with CT, given the low yield of abmalities, is questionable.

Any potential benefit of neuroimaging in psychdsss to be interpreted in the light of

the poor quality of included studies. In additibhas been demonstrated likely that
different imaging techniques have different testiuaacies (see Appendix 9) and that
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test accuracy will be dependent on the underlymipgogy. Apart from cost
considerations, it has not been possible, giverxiwting evidence base, to
recommend one mode of imaging over another in erbgéneous group of patients
with psychosis. No direct comparisons of the re@aperformance of CT and MRI
were identified in the clinical effectiveness raviand indirect comparisons are
complicated by the multiplicity of target disordéinst may be revealed by
neuroimaging. Evidence therefore does not allovestigation of more targeted use
of imaging.

New developments in CT and MRI technology, inclgdimterventional
neuroradiology, and government guidelines for thestigation and treatment of
acute stroke and cancer have added to workloadymeeby increasing patient
throughput and the complexity of examination. Aar@areport by the British Society
of Neuroradiologist$® further identified that referrals from non-neumitzal
specialities (including psychiatry) have contrilmlite the pressure on consultant
workload. The report cites barriers to local seswdevelopment including the
substantial costs associated with the technolagyiities to house the technology and
staff capacity. Although the development of ‘huld @poke’ arrangements, with
consultant neuroradiologists providing visiting pag to radiologists working in
district general hospitals, may increase capaitity,unclear whether this will be
sufficient to manage increases in demand. Curtgni;al waiting times are in the
order of 2-4 weeks for CT investigation and 3-12hths for MRI .

Based on recent UK epidemiological studies and [adion statistic¥*?’the number
of cases of first episode psychosis occurring per yn England and Wales can be
estimated as approximately 7476. Neuroimagingaaes of first episode psychosis
would cost between £583,128 and £1,824,144 (£1IBnmi(NHS reference cost
2005-6%) depending on whether CT or MR is used. Thiskisly to be an
underestimate of the true cost as abnormalitiesctkd on CT may require additional
imaging with MRI to determine their precise clifisagnificance; a diagnostic work-
up pattern that can be observed in three of tHaded studies in the review of
clinical effectiveness (Agzaridli, Bairf® McKay'®%) and one in the review of relative
test accuracy of CT and MRI (see Appendix 9). Iditioh the cost of modifying or
rescheduling imaging in this patient group maybinsignificant as refusal rates are
likely to be in excess of the 5-10% quoted in fterature’

Mental health expenditure is reported to be 8-99id6 expendituré® The
opportunity costs associated with a decision tceaiadte routine neuroimaging in this
patient group need to be considered; in partidhlaicontinued need to ensure
equitable access to effective treatments and gaality care in patients with
psychosis®*®>1%|n addition, the opportunity cost of routine neéuraging in first
episode psychosis compared to the broader worklgsalf diagnostic and
interventional neuroradiology require consideration
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8.

Discussion

8.1 Statement of principal findings
8.1.1 Clinical effectiveness

High quality evidence of the benefit of CT or MRIpatients with psychosis
was not found. All of the included studies moserabled before-after studies.
There were no studies found on time to correctribags or certainty of
diagnosis

There were 16 CT studies, six of which were in FEfepts, plus one CT study
in treatment refractory psychosis (schizophrenma) @ne review of case reports
of misidentification syndromes.

There were four MRI studies, two of which were BHAFpatients.

There were three CT/ MRI studies, one of which imaSEP patients.

Almost all of the studies were small so probablgenpowered to find a
significant additional benefit of structural neumaiging. The only large stutfy
(n=721) included an unspecified proportion of pasewith neurological
symptoms and signs so cannot address the quedtietner structural
neuroimaging is of benefit in patients with psyde@sd no clinical suspicion of
additional pathology. It was not considered viableontact the authors for
information on the proportion of patients in thisdy with no neurological
symptoms and signs of additional pathology.

No studies were found in which patients had speadiff experienced
deterioration in psychotic symptoms.

In the CT studies, the percentage of patients avghan affecting treatment was
zero or less than 1.8% in nine studies, four oftlwhwere in FEP patients. Three
studies in non-FEP patients reported up to 14%abtépts with a scan affecting
treatment. There were no patients with a changaignosis due to the scan in
six studies (two of these studies were in FEP ptjeln two non-FEP studies,
0.1% and 4% of patients were given a new diagrehsssto the scan. This
information was not reported by the remaining sadi

For MRI studies, two FEP studies reported that @yand 9% of FEP patients
had a scan affecting treatment. A third non-FEBsteported that 21% of
patients had a scan affecting treatment. There W3réFEP), 3% (FEP) and
21% (non-FEP) of patients that had a change imdisig due to the scan. The
fourth study did not provide any useful information

For studies using CT or MR, 4% and 13% of non-fpakents had a scan
affecting treatment. It was not clear how manyeyas had a scan affecting
treatment in the single FEP study. No FEP patieatsa change in diagnosis
due to the scan (one study) but 8% of non-FEP miatiead a change in
diagnosis due to the scan (one study).

In the single study of treatment refractory schimemic patients, 2% of patients
had a scan affecting clinical treatment but theg@eatage of patients with a
change in diagnosis due to the scan was not reporte

In a review of case reports of misidentificatiomdgomes, 25% of patients had a
scan affecting treatment. The percentage of pati@ith a change in diagnosis
due to the scan was not reported.
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The studies where the patient group was not spedifi be first episode or
treatment naive possibly had more clinically sigaint findings but the accuracy
of this is difficult to determine

The included studies were of a design similar befare-after study and most
used retrospective data. All studies were low entiterarchy of evidence, with
poor levels of reporting. The internal and extenadidity of the included study
was questionable.

8.1.2 Cost effectiveness

There were no industry submissions for this tecbgywlppraisal

No articles were found that reported directly om tls-effectiveness of
structural neuroimaging (or any form of neuroimagim patients with
psychosis

There were five papers, including one based irJKeg1991) that explored the
cost-effectiveness of neuroimaging within mentalltreand neurology
(including multiple sclerosis, dementia, neurol@didiagnosis and intracranial
pathology).

The UK study measured the diagnostic certaintyianéct on patient
management of MRI in neurosciences. This large@astome descriptive study
(n=782) was based on a diagnostic before-afteystutbund overall cost
savings of procedures rplaced by MRI of £81 peiepatind the marginal cost
per diagnostic change of £626

One Australian paper reported the quality of lifeaisample of 173 patients with
psychosis using two questionnaire measures inaugif36. The physical
symptoms mean (SD) scores were 48.1 (9.1) and éotahsymptoms was 42.2
(11.2)

Nine papers reporte quality of life in patientsiwsthizophrenia, using SF-36,
SF-12, standard gamble, time trade off or EQ-5DtiMyuthese results together
suggested an average utility for a person withzeghhrenia before treatment of
0.5 and after treatment of 0.75

8.1.3 Economic model

A decision-analytic model was not possible asqureed information on the
differential response to treatment by cause andéhtbact upon QoL from
having an early diagnosis as opposed to a latendgag of an organic cause,
which was not found in the literature review

A threshold analysis with a one-year time horizaswndertaken. This
combined the incremental cost of routine scanniit a/threshold cost per
QALY value of £20,000 and £30,000 to predict thd.@ain required to meet
these threshold values

Routine scanning versus selective scanning appéaiss cost-saving with
savings ranging from £228 to £789 with MRI scanrang £346 to £852 with
CT scanning with the assumption of a 5% prevaleatzof tumours/cycts or
other organic causes amenable to treatment. Téastihat for the intervention
to be cost-effective, patients would have to sudf€oL loss of 0.011 to 0.039
with MRI scanning and 0.017 to 0.043 with CT scagnising a £20,000
threshold value.

These estimates were subjected to sensitivity arsabn three levels of
uncertainty that contributed to the cost of antgbstic medication. With all of
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these parameters suitably varied, routine scarstihgemained the cost-saving
option

» However, when the prevalence rate was varied & 0MRI was no longer cost
saving and patients would need a QoL gain. For X% prevalence, all
patients and brain tumour patients would have tiesa QoL loss from CT only
in the scenario where 50% of patients were inytiakbated in hospital

8.2 Strengths and limitations of the assessment

8.2.1 Strengths of the assessment

» The definition of FEP is not clearly defined orwarisally accepted. Studies with
treatment-naive psychotic patients could have besunded only but the few
studies found in new onset psychotic patients dicctearly state whether all
included patients had no anti-psychotic treatmeifde they had a brain scan.
Therefore in order to increase the usefulnesseotlinical effectiveness review,
the inclusion criteria were broadened so that nstudies in psychotic patients
could be reviewed. This was done because it becdwieus during the course
of the review that it would be difficult to estadhi whether first episode
psychosis patients were any more or less likelyatee unsuspected brain lesions
than a more general group of psychotic patientso Alwas difficult to
determine how accurately having a first episode maasured and whether the
first episode studies were comparable to each tkbeause first episode was not
clearly defined.

* Well established systematic review techniques weesl. A very wide search
looking at a large number of full papers was com®d necessary in order to
ensure that no relevant studies were missed. Téssparticularly important for
studies including manic, depressed and bipolaeptiwhere the condition may
or may not have beeen psychotic in the patientsritesl.

» ltis possible that a form of publication bias nfeave affected the research base
available for this systematic review. Where thera new technology available,
there tends to be great enthusiasm for its uptakestudy does not find a
benefit of the new technology there may be relu#ao publish. However, it is
noticeable that in the case of the studies evalgdaiiT, most did not find
beneficial effects of the additional use of CT scandiagnostic workups in
psychotic patients with no additional symptoms sigghs. It cannot be proven
that the reason for such a small number of studigsd evaluating structural
MRI was because of this type of publication biass highly likely that any
study demonstrating the usefulness of a new imagiodality would have been
published, so more unpublished studies may existhay are more likely to
demonstrate a lack of effect rather than a benefit.

* No economic evaluation reporting the cost-effectass of neuroimaging in first
episode psychosis was identified. Therefore ouneauc evaluation is probably
the first to be attempted in this area. A decisaoadytic model was attempted
but there was insufficient information to populdies so rather than using
estimates which could have been relatively inadeyemore basic threshold
analysis was completed instead.

» The assessment of the clinical benefits of strattueuroimaging would
normally be the next step after having assessedidigmostic accuracy of CT
and structural MRI. However, there was no inform@atn sensitivity and
specificity of structural neuroimaging in psychdsiand. Therefore, one of the
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strengths of this report is the incorporation sfyatematic review of the test
accuracy of CT and MRI in patients with Alzheimedisease, epilepsy and
primary and secondary brain tumours.

8.2.2 Limitations of the assessment

* There is a paucity of good quality evidence ondlimgcal benefits of structural
neuroimaging on which to base this health technolsgsessment. There were
no RCTs, cohort or case-control studies of the tisnagf CT or MRI
neuroimaging in psychosis. Also, there were noistifbund reporting clinical
outcomes of structural neuroimaging where patibatsa mean age of over 65
years.

» Although there are large numbers of CT and strattdiR| studies in treatment
naive or first episode psychosis patients, onlyphological outcomes were
reported in most of these studies and so they werteided from this systematic
review. The brain morphology in psychotic patients mostly compared to
brain morphology in healthy volunteers or othergbsgtric patients. To date, no
systematic reviews of either region of interestaxel-based morphology have
demonstrated morphological changes of clinicalfaséhe care of psychotic
patients. Therefore this systematic review couldmake use of the information
from these reviews.

* The included studies did not conform to the tradiéil model of a diagnostic
accuracy study, which reports sensitivity, spettifior other diagnostic
outcomes. However, the question in this review ofas phase 1V type, i.e.
whether patients who undergo this diagnostic teaddition to a standard
diagnostic workup fare better (in their ultimatetle outcomes) than those
patients who have a standard diagnostic workupedfSThis type of question
has also been described as providing a diagnasia. yhere is little published
research about the type of studies required to @ntiws type of question. The
main options are RCTs or before-after studies. R&€ften the best type of
study design in most instances but may not be @piate here. However,
before-after studies have a number of inherent nesdes which cannot all be
solved by careful study design and condtidthe included studies in this
systematic review were all similar to before-aferdies.

» There was one study included that was a reviewbfighed case reports rather
than a before-after type study. The review of nasitfication syndromes was
included because it was likely to be the best enddeavailable on the use of
structural neuroimaging on these rare manifestatafrpsychosis. However, this
review may be biased in that it is likely that ottig more unusual examples
may have been written up for publication. The rev@amployed a systematic
search for appropriate studies published betwe&b i®@approximately 1990 so
structural neuroimaging would not have been avkal&dy some of the earlier
cases. However, there was a very high rate of sféasting clinical
management (25%) and it is unknown if this woukbadie true in a before-after
study of misidentification syndromes.

* In the case of structural neuroimaging in psychtigse is no single target
condition sought. When a CT or MRI is ordereds iitnhknown whether the
patient will have a bony lesion that will be pickeat better in a CT scan or a
soft-tissue lesion that will more likely be found MRI. Therefore, for each
patient it is difficult to determine at the outsétether CT or MRI will be more
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appropriate. In some instances patients will unol&d first then MRI. We have
not been able to evaluate this strategy becaulselobf evidence. It could be
argued that an appropriate study to address tfiisuily would be an RCT of

CT vs MRI in patients with psychosis. Differentutis would be obtained in
patients with psychosis who have no symptoms agrssaf additional

pathology compared to those with signs of orgasichosis or localising
symptoms and signs, depending on the exact natubhe alinical picture.

There was no readily available quality assessnaoatthat was completely
appropriate for the included studies. Therefomsais necessary to find a
relatively appropriate tool (QUADAS — designed fest accuracy studies) and
adapt it to the current review. This was done ia ways — removal of two of the
items and changing the wording of index and refegearsts to relate more
accurately to the current review so that it cowddabgued that the modified
QUADAS tool that we used will have different propes from the full tool.
However, the QUADAS description does mention siturest where each item
may not apply* The two items that were not used were whetherdfezence
standard was likely to classify the target condittorrectly (item 3) and was the
reference standard independent of the index tesh (). For item 3, it was
presumed in all cases that the reference test wabagify the target condition
correctly so did not distinguish one study from taeo within the systematic
review. Secondly, we have included a mini-systeorra&view looking at the
sensitivity and specificity of CT and MRI to acctaly diagnose brain tumours,
temporal lobe epilepsy and Alzheimer’'s dementia.itéon 7, the index test
(clinical history and examination) could not formarpof the reference test (brain
scan) because we would then not be able to rep@ddditional value of
structural neuroimaging.

Because the quality of the included studies was,papmeta-analysis was
possible. Therefore, the summary estimate of tmel@wn of scans affecting
clinical management of patients was derived fronestimate from the results
table and correspondingly wide ranges were alsmattd.

A major limitation of the economic model is thaisita threshold analysis. This
type of analysis is limited in its ability to codsr the detailed progress of
patients through treatment pathways and the intpattscanning would have on
this process

A weakness in the threshold analysis is that iy eohsiders the effects of
scanning all patients over 12 months. This isdBrgue to data limitations, as
there was no information on the impact of earlyns@ag upon the prognosis of a
brain tumour/cyst patient. However it is likelyatithe QoL gain from early
diagnosis will go beyond 12 months and this has bgeored in the analysis but
further supports the implementation of routine siag

The treatment costs only take into account thesaafsantipsychotic medication.
They do not include the cost of subsequent tredtsteyuld another condition be
found following neuroimaging or the cost of inapprate treatment following a
false positive result

Another limitation of the analysis is the assumptad no mortality affects

within the cohort. Also the model assumes thateteno deterioration in
disease state from being detected at a later stdlgestandard practice compared
to being detected earlier from routine neuroimagirtgs may be approximately
correct only if the disease state is relativelysto develop
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8.3 Uncertainties

* There is uncertainty around the prevalence of acgasychosis or the
proportions of organic to functional psychosisha tifferent agegroups.
Although it is known that most younger people eigrare a functional
psychosis and many more older people have organises, the precise
prevalence in the different age groups is curremtlgertain.

» There remains considerable uncertainty aroundrtteeadded value of structural
neuroimaging in patients with psychosis (includiingt episode psychosis)
where there are no symptoms and signs of additethiology. This is because
of the poor quality of the evidence found. As memid in Section 4, if a before-
after study has found no clinical benefit of thevnetervention, it is unlikely
that a stronger study design on the same quesilbfind a benefit. However,
this cannot be known for certain. Also the befditeratype studies were mostly
of poor quality for this study design so the restdiund here may not be
generalisable to a better quality before-afterytud

» For the threshold analysis there were consideraidertainties around the
model parameters, particularly the time delay betwdiagnosis of psychosis
and the scanning undertaken, whether more pateatseated in hospital or at
home, the average dose of antipsychotic medicatthe prevalence of
organic pathology that could be found by structamiroimaging. If the MRI
studies found in the clinical effectiveness reveme the most accurate at
determining prevalence, then it appears from thestiold analysis that
structural neuroimaging with cT or MRI is cost sayiHowever, if the
prevalence is more akin to 0.5%, as suggestedéb¢Thstudies in the clinical
effectiveness review, then MRI is no longer cosirggand CT is only cost
saving if 50% patients are admitted to hospital.

» The model was developed from the NHS perspectikierd may be societal
benefits of structural neuroimaging to patientshsas the quality of life benefit
of having a definitive diagnosis where a patierst Aaondition such as a brain
tumour that may in part explain the psychotic syon they are experiencing.

* We have no information on the utility gain or Idkat would be experienced by
patients with psychosis who undergo structural oieusging. Potential gains
could be from having a more accurate diagnosisaon fuling out serious
pathology. Also, there may be psychological gaiosfhaving the condition
being taken as potentially a physical conditiort thauld warrant an
investigative procedure. Potential quality of lidsses could arise for CT from
the dose of radiation to the head to all who aemsed and from missed
pathology as CT is not 100% sensitive. Potentialiguof life losses could arise
for MRI from the noise and claustrophobic naturéhef investigation and from
incidental findings that could seriously worry gg@sotic patient. These could be
seen as the equivalent of false positive finditigs.person with psychosis is
very ill they may not be able to cope with the istgation. Also if serious,
inoperable pathology is found, an early scan magedoss of quality of life
compared to a later scan.

8.4 Other relevant factors

If CT or structural MRI was used to check for seggathology, such as brain
tumours, that would affect clinical managementatignts with psychosis and no
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other symptoms and signs of an organic cause @hpsys and/or symptoms of a

space occupying lesion of the brain, then in effieist could be seen as being more
similar to a screening test than a diagnostic fessuch it could be useful to examine
the features of such a programme to determine whéhle established criteria for
screening tests could be used to assess the pnograBome of the relevant issues are

discussed iTable 43below.

Table 43. National Screening Committee criteria fomppraising the viability, effectiveness and

appropriateness of a screening programme

Criteria

Discussion

1. The condition should be an important health
problem

It is undoubtedly true that the conditions being
screened for are important health problems in
terms of severity rather than prevalence.

2. The epidemiology and natural history should
adequately understood and there should be a
detectable risk factor, disease marker, latent
period or early symptomatic stage

B&'e know a great deal about the epidemiology i
particularly the natural history of the conditions
being screened for but not in their manifestatio
with psychosis as the principle presentation.
However, this group of patients with psychosis
specifically do not have any symptoms and sig
of additional conditions. The only detectable ris
factor is that found in the CT or structural MRI
scan

3. All of the cost-effective primary prevention
interventions should have been implemented a
far as practicable

Not relevant in this situation

4. There should be a simple, safe, precise and
validated screening test

Both CT and structural MRI are relatively simpl
and safe procedures and are also extremely
precise and well validated. Head CT does resu
ionising radiation to the head which can cause
further morbidity. There is the potential for CT {
cause more harm than good if there is no
pathology found in the scan.

5. The distribution of test values within the targ
population should be known and a suitable cut
level defined and agreed

etFrom the systematic review of before-after stud

offe estimate that the proportions of scans that
affect clinical treatment are approximately 5%
(range 0-10%) for MRI and 0.5% (range 0-5%)
for CT. Also the proportions of incidental finding
(false positives ) are approximately 10% for MR
and 5% for CT. We can also estimate that MRI
100% sensitive and CT is approximately 95%
sensitive in the detection of the target condition
These are relatively wide ranges. However, it ig
acknowledged that the knowledge of test value
needed for diagnosis is less than that required
a screening programme. However, there are sd
causes of organic psychosis where CT or MRI
cannot be used for diagnosis, particularly in
temporal lobe epilepsy

and
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6. The test should be acceptable to the populationRI idgenerally acceptable to the population g

is only contraindicated in those patients with
indwelling metal parts. There is a refusal rate in
the general public of approximately 5-10% due
anxiety or claustrophobia and this rate may be

to

higher in people with psychosis
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7. There should be an agreed policy on the furth€urther diagnostic investigation depends on the

diagnostic investigation of individuals with a condition found. There does not seem to be an

positive test result and on the choices availablg evidence base of the options for people with

those individuals incidental findings following brain scanning and
whether and how these should be communicated
to patients in order to prevent anxiety

8. There should be an effective treatment or Once serious morbidity is detected by scanning,

intervention for patients identified through early further treatment follows according to the

detection, with evidence of early treatment condition found. It is assumed that early

leading to better outcomes than late treatment | treatment, particularly for malignant brain
tumours would almost always lead to better
outcomes than late treatment. For other organi¢
causes, eg dementia, this is not necessarily the
case as early diagnosis may make no difference to
the subsequent disease course

9. There should be agreed evidence based policless generally assumed that all patients with

covering which individuals should be offered | serious conditions discovered by scanning should

treatment and the appropriate treatment offered be offered appropriate treatment

10. Clinical management of the condition and | Not relevant in this situation

patient outcomes should be optimised by all

health care providers prior to participation in a

screening programme

11. There should be evidence from high quality) To date the only evidence is from before-after

RCTs that the screening programme is effective studies

reducing mortality or morbidity

12. There should be evidence that the complete Although screening using brain scanning is

screening programme (test, diagnostic procedureBnically acceptable to health professionals and

treatment/intervention) is clinically, socially and the public, this is based on the understanding that

ethically acceptable to health professionals and it is a useful exercise. There is a comment to

the public NICE on the scope for this project from a memiper
of the Royal College of Psychiatrists “I suspect
that doing a scan in first episode psychosis is
generally encouraged but it is done more to ease
the anxiety of the clinician than for any obvious
benefit of the patient.”
There is also an issue of whether it is possible to
obtain fully informed consent in patients who are
very psychotic

13. The benefit of the screening programme If a patient with psychosis has a serious condition

should outweigh the physical and psychological found from brain scanning, this is obviously of

harm (caused by the test, diagnostic procedurgsbenefit. However, we do not know if there is

and treatment) much psychological harm from the relatively high
rates of false positives and incidental findings.

14. The opportunity cost of the screening The opportunity cost of this screening programme

programme (including testing, diagnosis and | is considerable (see section 7 of this report). It

treatment) should be economically balanced in| appear that screening for patients with psychosis

relation to expenditure on medical care as a whadé@d no other symptoms and signs of addition
pathology is not a cost-effective strategy

15. There should be a plan for managing and | To date, it appears that the decision to screen

monitoring the screening programme and an | varies around the country and from one

agreed set of quality assurance standards psychiatrist to another, partly depending on
availability and waiting times

16. Adequate staffing and facilities for testing, | There would be considerable costs if this

diagnosis, treatment and programme managemesareening strategy was implemented (see section

should be available prior to the commencement @)

the screening programme

17. All other options for managing the condition] The other main option for management is to rely

should have been considered (eg improving on clinical acumen to detect when patients

treatment, providing other services) develop early signs of additional pathology
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Although it is acknowledged here that structuralmeénaging is used for diagnosis rather
than screening, the issues discussed above subgegiere would be a considerable number
of issues and uncertainties that would need tobestigated.
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9. Conclusions

9.1 Implications for service provision

The current Local Delivery Plan for mental healsilg intervention services includes
the requirement for psychosis services to providaiek diagnosis of the first onset
of a psychotic disorder and appropriate treatmaeitiding intensive support in the
early years?® The intention is to reduce the duration of unedaisychosis to a
service median of less than 3 months (individuatimam less than six months). At
the moment, structural neuroimaging cannot help e diagnosis and treatment of
psychosis per se. There is no current requirencerdlf new psychosis patients to
undergo neuroimaging to screen for unsuspectedioah The evidence to date
suggests that if this type of screening were impleted, very little would be found to
affect clinical management in addition to that sded by a full clinical history and
neurological examination. If it is agreed that éfiects of routine scanning would not
cause a QoL loss overall, and the prevalence anicgcauses is approximately 5%,
then the analysis has shown that the intervenbmfdcbe cost-saving. This is
because of the expense of antipsychotic medicatointhe associated cost of
treatment following a delayed diagnosis. It assuthasonce an organic cause of
psychosis is discovered, the patients will no longged antipsychotic medication, but
does not take into account the treatment costxiadsd with the change in diagnosis.
If, however, the prevalence of organic causesdai to 0.5%, then structural
neuroimaging is no longer cost saving in most seesaAs the prevalence of organic
psychosis varies with age, where younger patiemtdyr have organic conditions, this
has implications for service provision

9.2 Suggested research priorities

* There needs to be an assessment of which patightpsychosis in the different
age groups are currently being sent for CT and Rl reasons for referral.

« There needs to be much better quality researchdwer the question of whether
patients with psychosis and no symptoms and sifadditional pathology
should have a routine CT or structural MRI scardiarily, the best study
design to answer this type of decision problem wdnd an RCT. However, in
this situation, where neuroimaging is looking fowide range of conditions, it
would be very difficult to determine the appropeiautcomes. This is because
multiple conditions are being sought. If healthated quality of life and
mortality due to undetected treatable conditionsaviee outcomes measured,
the sample size would need to be massive. Becdubis ca much more
appropriate study design would be a diagnosticreedad after study, which
also incorporated costs. If a properly conductddreeand after study showed
little positive benefit of structural neuroimagintben it is likely that there is no
benefit. Paradoxically, it may require that all ngsychotic patients under the
age of 65 be enrolled in such a study to clearyw@rthat structural
neuroimaging is not warranted in these patienterdlare potential ethical
problems because the evidence base at the monggesis little benefit from
screening and potential harm, particularly fromisorg radiation if CT was
used.
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« There needs to be a suitable study of the addlItlmzefits of structural
neuroimaging in patients over the age of 65. Antddevidence suggests that
there is a higher relative frequency of findings$his age group so it is likely
that this study may not need to be quite as lasgerahe younger age groups. It
is also possible that, pecause of the higher peecal of organic psychosis in
this group, structural neuroimaging may be cosirgav

« There needs to be further research on whether Giruetural MRI should be
used in patients with psychosis. This could be @i &f CT vs MRI. Different
results would be obtained in patients with psychegio have no symptoms and
signs of additional pathology compared to thosé& wsigins of organic psychosis
or localising symptoms and signs, depending ore®aet nature of the clinical
picture. So both those with and without additiosyahptoms and signs would
need to be enrolled and then assessed separaltelsnatively, this could be a
diagnostic before and after study where all patiget both CT and MRI.

» The only evidence available of misidentificatiomdyomes (review of published
case reports) suggested a higher rate of scardiaffelinical management
(25%). It would be useful to know if this would albe found in a before-after
study of misidentification syndromes.
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10. Appendices

Appendix 1. ARIF search protocol (October 2006 versin)

In the first instance the focus of ARIF’s respottseequests is to identify systematic reviews
of research. The following will generally be sdad, with the addition of any specialist
sources as appropriate to the request.

2

. Cochrane Library
Cochrane Database of Systematic Reviews (CDSR)
Database of Abstracts of Reviews of Effects (DARE)
Cochrane Central Register of Controlled Trials (TEML)
Health Technology Assessment (HTA) database

. ARIF Database

An in-house database of reviews compiled by scanaimrent journals and appropriate www
sites. Many reviews produced by the organisatiisted below are included.

3.

6.

7.

8

©

NHS CRD

DARE

Health Technology Assessment Database
Completed and ongoing CRD reviews

Health Technology Assessments and EvidencedBaisdelines

NICE appraisals and work plans for TARs, Intervendl Procedures and Guidelines
programmes, Public Health excellence

SBU — Swedish Council on Technology Assessmentgaltd Care

NHS Coordinating Centre for Health Technology Assasnts

Canadian Agency for Drugs and Technologies in Healt

New Zealand Health Technology Assessment

STEER Reports (no longer published)

Agency for Healthcare Research and Quality (AHRQ)

Alberta Heritage Foundation

McGill Medicine Technology Assessment Unit of MUHKIcGIll University Health
Centre)

Monash reports — Centre for Clinical Effectivenddsnash University

US Department of Veterans Affairs

NHS QIS (Quality Improvement Scotland)

SIGN (Scottish Intercollegiate Guidelines Network)

. Clinical Evidence

Bandolier

National Horizon Scanning Centre
. TRIP Database

Bibliographic Databases
Medline — systematic reviews
Embase — systematic reviews
Other specialist databases
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10. Contacts

» Cochrane Collaboration (via Cochrane Library)

« Regional experts, especially Pharmacy Prescribimigy Weele University (& MTRAC)
and West Midlands Drug Information Service for amguiry involving drug products.
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Appendix 2. Search strategies
Clinical effectiveness searches

Database: MEDLINE (Ovid) In-Process & Other Nonérdd Citations December 04, 2006
Search Strategy:

MRI.mp. or exp Magnetic Resonance Imaging/
magnetic resonance imag$.mp.

computeri?ed axial tomography.tw.

X ray computed tomography.mp. or exp Tomokyax-Ray Computed/
structural neuroimag$.tw.

neuroimag$.tw.

CT scan$.mp.

CAT.mp.

brain imag$.mp.

10 or/1-9

11 first episode.mp.

12  structural.mp.

13 organic.mp.

14  secondary.mp.

15 or/11-14

16  psychosis.mp.

17  psychotic$.mp.

18 mental disorder$.mp.

19 or/16-18

20 10and 15and 19

©CooO~NOOUIThWNPEF

Database: MEDLINE (Ovid) 1966 to November Week 8&0
Search Strategy:

MRI.mp. or exp Magnetic Resonance Imaging/
magnetic resonance imag$.mp.
computeri?ed axial tomography.tw.

X ray computed tomography.mp. or exp Tomokyax-Ray Computed/
structural neuroimag$.tw.

neuroimag$.tw.

CT scan$.mp.

CAT.mp.

brain imag$.mp.

10 or/1-9

11  exp Psychotic Disorders/ or psychosis.mp.
12 exp Psychoses, Substance-Induced/

13 exp Mental Disorders/

14  or/11-13

15 10and 14

16 (systematic adj review$).tw.

17 (data adj synthesis).tw.

18 (published adj studies).ab.

19 (data adj extraction).ab.

20 meta-analysis/

21 meta-analysis.ti.

22 comment.pt.

23 letter.pt.

24 editorial.pt.

©CoOoO~NOOOUIThWNBEF
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25
26
27
28
29
30
31
32
33
34
35
36
37

animal/

human/

25 not (25 and 26)
15 not (22 or 23 or 24 or 27)
or/16-21

28 and 29

first episode.mp.
structural.mp.
organic.mp.
secondary.mp.
or/31-34

30 and 35

30 or 36

Database: Ovid MEDLINE(R) 1966 to November Weel08&
Search Strategy:

O©CoO~NOOThWNBEF

MRI.mp. or exp Magnetic Resonance Imaging/
magnetic resonance imag$.mp.
computeri?ed axial tomography.tw.
X ray computed tomography.mp. or exp TomolyaX-Ray Computed/
structural neuroimag$.tw.
neuroimag$.tw.
CT scan$.mp.
CAT.mp.
brain imag$.mp.
or/1-9
exp Psychotic Disorders/ or psychosis.mp.
exp Psychoses, Substance-Induced/
exp Mental Disorders/
or/11-13
10 and 14
first episode.mp.
structural.mp.
organic.mp.
secondary.mp.
or/16-19
randomized controlled trial.pt.
controlled clinical trial.pt.
randomized controlled trials.sh.
random allocation.sh.
double blind method.sh.
single-blind method.sh.
or/21-26
(animals not human).sh.
27 not 28
clinical trial.pt.
exp clinical trials/
(clin$ adj25 trial$).ti,ab.
((singl$ or doubl$ or trebl$ or tripl$) adjgolind$ or mask$)).ti,ab.
placebos.sh.
placebo$.ti,ab.
random$.ti,ab.
research design.sh.
or/30-37
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39 38not28

40 39 not 29

41 comparative study.sh.

42  exp evaluation studies/

43  follow up studies.sh.

44  prospective studies.sh.

45  (control$ or prospectiv$ or volunteer$)hi,a
46 or/41-45

47 46 not 28

48 47 not (29 or 40)

49 29 o0r40o0r48

50 exp Case-Control Studies/ or exp "Case RgpBublication Type]"/
51 exp Cohort Studies/

52 49o0r50o0r51

53 15and 20

54 52 and 53

Database: EMBASE 1980 to 2006 Week 48
Search Strategy:

1 MRIL.mp. or exp Nuclear Magnetic Resonancegimg/

2 magnetic resonance imag$.mp.

3 computeri?ed axial tomography.tw.

4 exp COMPUTER ASSISTED TOMOGRAPHY/ or exp COMRED TOMOGRAPHY
SCANNER/ or exp BRAIN TOMOGRAPHY/

5 structural neuroimag$.tw.

6 neuroimag$.tw.

7 CT scan$.mp.

8 CAT.mp.

9 brain imag$.mp.

10 or/1-9

11  psychosis.mp. or exp PSYCHOSIS/

12 exp Mental Disease/

13 psychotic$.mp.

14 or/11-13

15 first episode.mp.

16  structural.mp.

17 organic.mp.

18 secondary.mp.

19 or/15-18

20 10and 14 and 19

21 randomized controlled trial/

22 exp clinical trial/

23  exp controlled study/

24 double blind procedure/

25 randomization/

26 placebo/

27  single blind procedure/

28  (control$ adj (trial$ or stud$ or evaluatiaor experiment$)).mp.
29  ((singl$ or doubl$ or trebl$ or tripl$) adjdind$ or mask$)).mp.
30 (placebo$ or matched communities or matsis@dols or matched populations).mp.
31 (comparison group$ or control group$).mp.

32 (clinical trial$ or random$).mp.

33 (quasiexperimental or quasi experimentgisgtudo experimental).mp.
34  matched pairs.mp.
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35 or/21-34

36 exp CASE CONTROL STUDY/ or exp CASE STUDY/
37 350r36

38 20and37

Database: CINAHL - Cumulative Index to Nursing &liatl Health Literature 1982 to
November Week 4 2006
Search Strategy:

MRI.mp. or exp Magnetic Resonance Imaging/
magnetic resonance imag$.tw.

computeri?ed axial tomography.tw.

CAT.mp.

CT scan$.mp. or exp Tomography, X-Ray Congiute
structural neuroimag$.tw.

neuroimag$.tw.

brain imag$.mp.

or/1-8

10 psychosis.mp. or exp Psychotic Disorders/
11 exp mental disorders/ or psychotic disorders
12 psychotics.mp.

13 or/10-12

14  first episode.mp.

15 structural.mp.

16 organic.mp.

17 secondary.mp.

O©CO~NOOTSWNPEF

18 or/14-17
19 9and 13 and 18
20 9and 13

21  exp Clinical Trials/

22 randomi?ed.tw.

23 CASE CONTROL STUDIES/ or exp CASE STUDIEBtase.mp.
24  cohort.mp.

25 or/21-24

26 20 and 25

Database: PsycINFO 1967 to November Week 4 2006
Search Strategy:

exp Neuropathology/

ct scan$.mp.

CAT.mp.

mri.mp. or exp Magnetic Resonance Imaging/
neuroimag$.tw.

exp Tomography/

or/1-6

exp mental disorders/
psychosis.mp. or exp Psychosis/
10 psychotic$.mp.

11 or/8-10

12 7and11

13 first episode.mp.

14  structural.mp.

15 secondary.mp.

16 exp organic brain syndromes/

OCoO~NOOTS,WNPE
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17 organic.mp.

18 or/13-17

19 12 and 18

20 randomi?ed.tw.
21 exp Clinical Trials/
22 cohort.mp.

23 case.mp.

24 or/20-23

25 19and 24

Cochrane Library (Wiley) 2006 Issue 4 (CENTRAL)
Search strategy

#1 mri

#2 magnetic next resonance
#3 ct

#4 cat

#5 axial next tomography

#6 MeSH descriptor Tomography, X-Ray Computed edglall trees
#7 MeSH descriptor Magnetic Resonance Imaging ebepél trees
#8 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7)

#9 psychosis

#10 psychotic

#11 MeSH descriptor Psychotic Disorders explodéreds

#12  MeSH descriptor Mental Disorders explode akksr

#13  (#9 OR #10 OR #11 OR #12)

#14  (#8 AND #13)

Cost effectiveness searches

Database: Ovid MEDLINE(R) 1966 to November Weel08&
Search Strategy:

1 CAT..

2 CTuti.

3 tomography.ti.
4 brain.tw.

5 neuro$.tw.

6 cost.ti.

7 or/1-3

8 or/4-5

9 7and6

10 9and8

Database: Ovid MEDLINE(R) 1966 to November Weel08&
Search Strategy:

MRI.mp. or exp Magnetic Resonance Imaging/
cost effectiveness.mp. or exp Cost-Benefalpsis/
land?2

MRI.mp. or exp Magnetic Resonance Imaging/
exp Cost-Benefit Analysis/ or cost effectivaf.
4and5

MRL.ti.

magnetic resonance.ti.

O~NO O WN B
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9
10
11

7 or8
cost effect$.ti.
9 and 10

Database: Ovid MEDLINE(R) 1966 to November Weel08&
Search Strategy:

O©CoOoO~NOOUIThWNBEF

MRI.mp. or exp Magnetic Resonance Imaging/
magnetic resonance imag$.mp.
computeri?ed axial tomography.tw.
X ray computed tomography.mp. or exp TomolyaX-Ray Computed/
structural neuroimag$.tw.
neuroimag$.tw.
CT scan$.mp.
CAT.mp.
brain imag$.mp.
or/1-9
exp Psychotic Disorders/ or psychosis.mp.
exp Psychoses, Substance-Induced/
exp Mental Disorders/
or/11-13
10 and 14
economics/
exp "costs and cost analysis"/
cost of iliness/
exp health care costs/
economic value of life/
exp economics medical/
exp economics hospital/
economics pharmaceutical/
exp "fees and charges"/
or/16-24
15 and 25

Database: Ovid MEDLINE(R) 1966 to November Weel08&
Search Strategy:

©CoOoO~NOOUIThAWNBEF

MRI.mp. or exp Magnetic Resonance Imaging/
magnetic resonance imag$.mp.
computeri?ed axial tomography.tw.
X ray computed tomography.mp. or exp Tomokya-Ray Computed/
structural neuroimag$.tw.
neuroimag$.tw.
CT scan$.mp.
CAT.mp.
brain imag$.mp.
or/1-9
exp Psychotic Disorders/ or psychosis.mp.
exp Psychoses, Substance-Induced/
exp Mental Disorders/
or/11-13
10 and 14
decision support techniques/
markov.mp.
exp models economic/
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19
20
21
22

decision analysis.mp.
cost benefit analysis/
or/16-20

15 and 21

Database: Ovid MEDLINE(R) 1966 to November Weel0B&
Search Strategy:

1
2
3
4
5
6
7
8
9
1

0

decision support techniques/
markov.mp.
exp models economic/
decision analysis.mp.
cost benefit analysis/
or/1-5
exp Psychotic Disorders/ or first episodechsygis.mp.
exp Psychoses, Substance-Induced/ or psycimgsi
or/7-8
6 and 9

Database: Ovid MEDLINE(R) 1966 to November Weelk8&
Search Strategy:

OCO~NOOTS,WNPE

MRI.mp. or exp Magnetic Resonance Imaging/
magnetic resonance imag$.mp.
computeri?ed axial tomography.tw.
X ray computed tomography.mp. or exp Tomokyax-Ray Computed/
structural neuroimag$.tw.
neuroimag$.tw.
CT scan$.mp.
CAT.mp.
brain imag$.mp.
or/1-9
quality of life/
life style/
health status/
health status indicators/
or/11-14
exp Psychoses, Substance-Induced/ or exgh&tsy Disorders/ or psychosis.mp.
first episode psychosis.mp.
or/16-17
15 and 17
10 and 15
18 and 15
190r20o0r21

Database: EMBASE (Ovid) 1980 to 2006 Week 47
Search Strategy:

1

exp "COST BENEFIT ANALYSIS"/ or exp "COST EEETIVENESS ANALYSIS"/ or

exp "COST"/ or cost$.mp.

O WN

cost.ti.
brain$.mp.
neuro$.mp.
or/3-4
CAT.mp.

125



7
8
9
10
11

CT scan$.mp. or exp Computer Assisted Tonpigria
(computeri?ed adj2 tomography).mp.
or/6-8

9and1and5

9 and 2 and 5

Database: EMBASE (Ovid) 1980 to 2006 Week 47
Search Strategy:

1 MRI.mp. or exp Nuclear Magnetic Resonancegimg
2 magnetic resonance imag$.mp.

3 or/l-2

4  exp "COST BENEFIT ANALYSIS"/ or exp "COST EEETIVENESS ANALYSIS"/ or
exp "COST"/ or cost$.mp.

5 4and3

6 cost.ti.

7 3and6

8 brain$.mp.

9 neuro$.mp.

10 or/8-9

11 10and?7

Database: EMBASE (Ovid) 1980 to 2006 Week 47
Search Strategy:

O©CoO~NOOTDS,WNPE

psychosis.mp. or exp PSYCHOSIS/

first episode psychosis.mp.

or/1-2

cost benefit analysis/

cost effectiveness analysis/

cost minimization analysis/

cost utility analysis/

economic evaluation/

(cost or costs or costed or costly or cojting
(economic$ or pharmacoeconomic$ or pricgfioing).tw.
(technology adj assessment$).tw.
or/4-11
3and 12
2 and 12

Database: EMBASE 1980 to 2006 Week 47
Search Strategy:

OCoO~NOOTS,WNPEF

quality of life.mp. or exp "Quality of Life"/
health status.mp. or exp Health Status/
life style.mp. or exp Lifestyle/

or/1-3

exp Organic Brain Syndrome/

organic psychosis.mp.

first episode.mp.

or/5-7

4 and 8

Cochrane Library (Wiley) 2006 Issue 4 (CENTRAL)
Search strategy
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ID
#1
#2
#3
#4
#5
#6
#7
#8
#9
#10
#11
#12
#13
#14

Search

mri

magnetic next resonance

ct

cat

axial next tomography

MeSH descriptor Tomography, X-Ray Computed edglall trees
MeSH descriptor Magnetic Resonance Imaging ebepédl trees
(#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7)

psychosis

psychotic

MeSH descriptor Psychotic Disorders explodéreds

MeSH descriptor Mental Disorders explode albsr

(#9 OR #10 OR #11 OR #12)

(#8 AND #13)

Database: OHE HEED November 2006 issue
Terms used:

Psychosis or psychotic and first or organic orctral
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Appendix 3. Categorisation of conditions as psychiztor otherwise

Disorder

| Conditions required for an included study

Delusional misidentification syndromes in which psychosisis always a feature

Capgras syndrome

Should meet criteria for firgage

Frégoli syndrome

Should meet criteria for firstsgie

Delusion of subjective doubles

Should meet critfidirst episode

Intermetamorphosis

Should meet criteria for figgisede

Reduplicative paramnesia

Should meet criteriaifet épisode

Psychotic syndromesin which psychosisis always a feature

Cotard’s Syndrome

Should meet criteria for firssege

Charles Bonnet Syndrome

Should meet criteria fot épisode

Body dysmorphic disorder or Dysmorphobia

Shouldteeiteria for first episode

Othello Syndrome

Should meet criteria for firstsgie

Pathological jealousy

Should meet criteria fortfagisode

Erotomania

Should meet criteria for first episode

Psychotic depression

Should meet criteria for &sode

Schizophrenia

Should meet criteria for first epesod

Conditionsin which psychosisis a possible feature

Depression (including severe or major)

Must mentjmsychotic” in abstract

Unipolar depression

Must mention “psychotic” in ibst

Dementia

Must mention “psychotic” in abstract

Alzheimer’s Disease

Must mention “psychotic” in abst

Frontotemporal dementia (FTD)

Must mention “psyatiah abstract

Systemic lupus erythematosus (SLE)

Must mentioncpetic” in abstract

Delirium

Must mention “psychotic” in abstract

Mood disorders

Must mention “psychotic” in abstract

Personality disorder

Must mention “psychotic” irsact

Borderline personality disorder

Must mention “psytiti’ in abstract

Bipolar

Must mention “psychotic” in abstract

Schizotypal personality disorder

Must mention “gsytic” in abstract

Temporal lobe epilepsy

Must mention “psychotic” bstaact

Conditionsin which psychosisis not a feature

Parkinson’s disease (iatrogenic psychosis)

Excload! icircumstances

Mild cognitive impairment

Exclude in all circumstaasc

Post traumatic stress disorder

Exclude in all cirstamces

Tardive dyskinesia

Exclude in all circumstances

Autism

Exclude in all circumstances

Obsessive compulsive disorder (OCD)

Exclude inieduenstances
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Appendix 4. Data extraction form

Trial details

Author, year [Trial name] Ref

manager no

Country(ies) and yrs of

recruitment

Trial design

CT/ MRI system used

Reason for scanning given

Comparator

Standard examination

Setting

Comments:

Patient characteristics

Author, year, [Trial name]

Population

Patient numbers

Age (years) Mean (SD) [range]

Sex Proportion male (%)

Presenting diagnoses/ previous
diagnosis and criteria (eg DSM-IV or
DSM-III-R or ICD-10)

Duration of illness Mean (SD) [range]

Age at diagnosis Mean (SD) [range]

Previous treatment for psychosis

Concomitant condition

Diagnosis and proportions of sample

at start of study

Diagnosis and proportions at end of

study

Change in diagnosis following scan

Inclusion/exclusion criteria

Follow up points (e.g. 3m, 6m, 12m...)

Comments
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Outcomes extracted data in red calculated data in blue

Author, year, [Trial name]

Time point

Mortality in scanned group due to undetected

treatable causes of FEP

Morbidity in scanned group due to undetected

treatable causes of FEP

Proportion of scans identifying unknown or

unsuspected organic causes of FEP

Pathology found (number)

Proportion of scans that ‘rule-out’ organic

causes of FEP

Proportion of scans revealing information of

clinical value

Proportion of scans identifying abnormal

pathology of no clinical importance

Severity and progression of FEP

Subsequent service use

Proportion did not scan (reasons)

Major adverse events due to scanning

Health-related quality of life

Length of untreated psychosis

Who performed clinical evaluation/ image

analysis

Were clinical variables collected prospectively or

retrospectively?

No. patients with/ without potentially reversible
cause of psychosis as defined by the

neuroimaging results

Comments

Subgroup analyses

Author, year,
[Trial name]

Age

Gender

Comments
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Appendix 5. QUADAS quality assessment tool

Author, year, [Trial name]

No | Item y/n/unclear

1 Was the spectrum of patients representative tidmia who will
receive the test in practice?

2 Were the selection criteria clearly described?

3 Is the reference standard likely to classifytrget condition
correctly?

4 Is the period between reference standard and itesé short
enough to be reasonably sure that the target ¢condaiid not
change between the two tests?

5 Did the whole sample or a random selection oktraple receive
verification using a reference standard of diagsfsi

6 Did the patients receive the same reference atdndgardless of
index test?

7 Was the reference standard independent of thex itest (ie the
index test did not form part of the reference stady

8 Was the execution of the index test describesifficient detail to
permit replication of the test?

9 Was the execution of the reference standard itbescin sufficient
detail to permit its replication?

10 | Were the index test results interpreted witlkmaowledge of the
results of the reference standard?

11 | Were the reference standard results interpreithdut knowledge
of the index test?

12 | Were the same clinical results available whehresults were
interpreted as would be available when the tessésl in practice?

13 | Were uninterpretable/intermediate test resafiented?

14 | Were withdrawals from the study explained?
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Appendix 6. Quality assessment tables used

Table 44. Modified QUADAS tool

ltem* Question

1 Was the spectrum of patients representative tegnga who will receive the test in practice?

2 Were the selection criteria clearly described?

4 Is the period between reference standard and iredé short enough to be reasonably sure thaatget condition did not change between the
two tests?

5 Did the whole sample (W) or a random selectiondiRhe sample receive verification using a refiesestandard of diagnosis?

6 Did the patients receive the same reference atdrdgardless of index test?

8 Was the execution of the index test describesifficient detail to permit replication of the test

9 Was the execution of the reference standard ideskcin sufficient detail to permit its replicati®dn

10 Were the index test results interpreted withkmawledge of the results of the reference standard?

11 Were the reference standard results interpreithdut knowledge of the index test?

12 Were the same clinical results available whenhresults were interpreted as would be availalblenithe test is used in practice?

13 Were uninterpretable/intermediate test resajiened?

14 Were withdrawals from the study explained?

* Question numbers refer to original QUADAS tool
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Table 45. QUADAS quality assessment for CT studies

*1 2 4 5 6 8 9 10 11 12 13 14
Adams et Yes Yes Yes w Yes No No No Unclear Yes Yes No
al., 1996° Actual
(Canada) pathology
NR
Agzarian et | No Yes Unclear W No No No Unclear Unclear Unclear Yes Withdraw
al., 2008° Some (3scans | -als NR
(Australia) contrast/ showed
some non- non-
contrast specific
abnormalit
ies which
were
followed
up with
MRI),
actual
pathology
NR for
psychosis
patients.
Ananth No No Yes R Yes No No Unclear Unclear Unclear No No
etal., 199%
(USA)
Ananth No No Yes w Yes No No Unclear Yes Unclear No Withdraw
etal., 199% als NR
(USA)
Bainetal., | ?Yes No Yes w Yes No No Unclear Unclear Unclear No Withdraw
199¢° als NR
(USA)
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Battaglia & | Yes Yes Yes Yes No No Unclear Unclear Unclear o N Withdraw
Spector, als NR
1988
(USA)
Colohan et | Unclear No Unclear Yes No No Unclear Unclear clear No Withdraw
al., 1989* als NR
(Ireland)
Emsley et | No Yes Unclear Yes No No Unclear Yes Unclear No ithdfaw
al., 19862 als NR
(South
Africa)
Evans et al.,| No No Unclear Yes No No Unclear Unclear Unclear No No
19873
(UK)
Gewirtz et | No Yes Yes Yes No No Unclear Unclear Unclear No Yes
al., 1994*
(USA)
Jeenah et | ?Yes Yes Unclear Yes No No Unclear Yes Unclear esY Withdraw
al., 2007° Actual als NR
(South pathology
Africa) for FEP

patients

NR.
Larson et Unclear Yes Unclear Yes No No Unclear Unclea| Unclear Yes Withdraw
al., 198%° Actual als NR
(USA) pathology

NR
McClellan | No Yes Unclear Yes No No Unclear Unclear Uacle | No Withdraw
et al., als NR
1988
(USA)
Roberts & | Unclear No Unclear Yes No No Unclear No vl Yes Withdraw
Lishman, Actual als NR
198403 pathology
(UK) NR
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Schemmer | Unclear | No Unclear w Yes No No Unclear Unclear Unclear Yes Withdraw

etal., Actual als NR

1999 pathology

(Canada) NR

Vavilovet | No No Unclear Yes No No Unclear Unclear Unclea| No Withdraw

al., 1993” als NR

(Russia)

Table 46. Quality for CT scan studies

Reference Non-scans Consecutive | Prospective Who performed clinical evaluation/ image analysis?

explained? recruitment? | collection of clinical
(n not scanned) variables?

Adams et al., 1998 No Yes Yes Radiologist

(Canada) (13) Medical diagnosis was assigned by the senior pafthiatrist after all
information, including histories, physical exanmays and neuroimaging
were complete.

Agzarian et al., 2008 NR Yes No NR

(Australia)

Ananth etal., 19972 No (38) Unclear Scans Yes Physical and neurological exams were carried oltdard certified

(USA) Diagnosis No internist and neurologisin all cases the ward physicians had complete
diagnostic evaluations (both physical and psyciela#ind formulated
treatment plans.

Ananth etal., 1993 NR Unclear Yes CT scans were read by 2 neurologists who were Ibdiride patients’

(USA) Initial diagnosis No | history and the initial diagnosis.
In all cases the ward physicians had completechdistic evaluations
(both physical and psychiatric) and formulatedtiresnt plans.

Bain et al., 1998 NR Unclear No Neurological exam by psychiatristhivit24h of admission. Psychiatrist

(USA) also obtained medical history.
Admission diagnoses performed by psychiatric regideoard-certified
psychiatrist. Discharge diagnoses made by boatifiedrpsychiatrist
using DSM-III-R criteria.
CT read by neuroradiologist and also radiologydesi for some films
(number NR).

Battaglia & Spector, 1988(USA) | NR Unclear Yes Neuroradiologist
No details
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Colohan et al., 1989 NR Unclear No Consultant neuroradiologist
(Ireland) No details
Emsley et al., 1986 NR Yes No CTs assessed by one of the study auftaati®logist) without reference t
(South Africa) the original reports and in the absence of clinickrmation.
Evans et al., 1982 No Yes No Consultant radiologist
(UK)
Gewirtz et al., 1994 NR Yes Re-evaluation of Neuroradiologist blind to original scan report.
(USA) scan report Yes Other assessments by ward psychiatrists.
Psychiatric
diagnostic data No
Jeenah et al., 2087 NR Unclear Yes Scan read by radiologist blind tbgpais history and initial diagnosis.
(South Africa)
Larson et al., 198% NR Yes No NR
(USA)
McClellan et al., 1988° NR Unclear No NR
(USA)
Roberts & Lishman, 198% NR Unclear No Routine scan reporting by one of twosultant neuroradiologists not
(UK) blind to salient clinical details.
Schemmer et al., 1999 NR Unclear No NR
(Canada)
Vavilov et al., 19957 NR Unclear No NR

(Russia)
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Table 47. QUADAS quality assessment for MRI stude

L

1* 2 4 5 6 8 9 10 11 12 13 14
Borgwardt et| Yes Yes Yes W Yes No Yes Unclear Yes Unclear No No
al., 2008°
(Switzerland)
Lesser etal.,| No Yes Yes W Yes No Yes Unclear Yes Uncleaf No Withdrawals
1997’ NR
(USA)
Lubman et Unclear | Yes Unclear W Yes No Yes Unclear Yes clesar No Withdrawals
al., 2002° NR
(Australia)
Wahlund et | Unclear | No Unclear w Unclear No No Unclear Unclear Unclear Yes Withdrawal
al., 1992% NR
(Sweden)
Table 48. Quality for MRI scan studies
Reference Scan refusals Consecutive Prospective Who performed clinical evaluation/ image analysis?
explained? recruitment? collection of clinical
(n not scanned) variables?
Borgwardt et al., No Unclear Yes MRI scans were read by 2 neuroradiologistth(as) for the presence of normal
2006° (6) variants and pathological findings. Blind to graitptus (control, FEP etc).
(Switzerland) Inter-rater reliability based on 30 scans. Kap@8®. Only 4% findings rated
differently.
Lesser et al., 1991 | NR Unclear Yes Neuroradiologist and neurologist read 15 ramgselected MRIs, blind to subjec
(USA) status. Intra-class correlation 0.97.
Lubman et al., NR No ?Yes Neuroradiologist blind to diagnostic group. Catéggtion of each scan based or
2007° (Australia) consensus by 2 authors. 70 scans done blindly-fater reliability 0.864.
Wabhlund et al., NR Unclear No MRI scans read by psychiatrist together wittearoradiologist.
1992°° (Sweden)
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Table 49. QUADAS quality assessment for MRI or CT teidies

1* 2 4 5 6 8 9 10 11 12 13 14

Lesser et al.; No Yes Unclear 12/16 No No Yes Unclear Yes Unclear No No
19928 Unclear
(USA) how

selected
McKay et Yes Yes Unclear 52/117 | No No No Unclear Unclear Unclear Yes Withdra
al., 2008% Unclear wals NR
(Australia) how

selected
Miller et al., | No Yes Yes w No No Yes Unclear Yes Unclear No esY
1991102
(USA)

Table 50. Quality for the study using MRI or CT sca

Reference Scan refusals Consecutive Prospective collection | Who performed clinical evaluation/ image analysis?
explained? recruitment? of clinical variables?
(n not scanned)
Lesser et al., No (4) Yes Yes Scans read by neuroradiologist blind to clindiagnosis.
1997% (USA)
McKay et al., NR Unclear No NR
2006 (Australia)
Miller et al., Yes (1- too large for | Unclear Yes Scans read for clinical diagnoses by 2 independiters (a neuroradiologist
19912 (USA) MRI or CT scan) and a neurologist) blind to subject status (diaigos

2 independent observers each read MRI scans fromnt®mly selected
cases- intraclass correlation of 0.97 then one tteademainder.
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Table 51. QUADAS quality for treatment refractory psychosis

1 2 4 5 6 8 9 10 11 12 13 14
Cunningham- | Unclear No Unclear W Yes No Yes Unclear Unclear Unclear No NR
Owens et al.,
1980 (UK)
Table 52. Quality of treatment refractory psychosigpatients
Reference Non-scans explained? Consecutive Prospective collection of | Who performed clinical

(n not scanned)

recruitment?

clinical variables?

evaluation/ image analysis?

Cunningham-Owens et al., 1980

(UK)

NR

No

?Yes

NR
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Appendix 7. Review of published economic evaluatien

Mushlin et al., 1997"%°

This American study was designed to determinertbeemental cost-effectiveness of
magnetic resonance imaging and computed tomograpygung adults presenting with
equivocal neurological signs and symptoms. ltaisdal on results produced from a decision-
analytic Markov simulation model that is fully desed in Mooney et al., 1990. As a
consequence Mooney et al., 1990 is reviewed instead

Mooney et al., 1990™°

This study was designed to explore the costs andfite of routine versus selective (only if
symptoms recur) use of magnetic resonance imagingdults who have symptoms
suggestive of multiple sclerosis (MS). The authasd a decision-analytic model to produce
an incremental cost-effectiveness ratio of usingédiate MRI compared to selective MRI.
The study is based in the US and therefore expteéaddS dollars (1987 dollars). For the
base case, both costs and benefits are discour2esba per year. Outcomes are expressed
using QALYs. Probabilities of outcomes are estatddtom incidence rates of disease, data
on test characteristics and on treatment effeé8ensitivity rates and false positive rates of
MRI to detect various conditions are reported. bhase case analysis does not consider
patients over 40 years of age (changes of MRI sstygeof MS are not specific for people
aged over 40). MRI is modelled to suggest eith&; Mfarct, tumour, or ‘other disease’.
Treatment and quality of life gains dependant up@enMRI findings are reported. For
example patients who test positive for tumour @simed to undergo angiography associated
with a reduction in QoL of 0.14 for 3 days. laissumed that angiography has perfect
specificity therefore if patient tests positivertheill immediately undergo surgery. In the
base case the model assumes that MRI is neverdatstve for tumour (this assumption is
relaxed in sensitivity analysis).

Utility values for the model were based on assuomgtirelated to the disease state
characteristics and then derived from a utilitydiion derived by Torrance. These utility
values were subject to extensive sensitivity anglys

A separate Markov-model for each of the conditidetected by MRI is reported. The results
reported suggest that assuming MRI is a perfet{(1€8€% sensitivity and specificity) then
the ICER is $4,877 per QALY. The analysis thergpesses to identifying parameters in the
model at which the cost-effective threshold for iethate MRI versus selective MRI use is
most sensitive. Recommendations are then madevelsere more information is required to
improve the accuracy of information. This formaofalysis suggests that more information is
required on the accuracy of MRI at detecting MS alsd on the value that patients place on
early diagnosis and the impact this has on theptdi well-being.

This study provides an in-depth analysis adoptisge of information analysis to report the
cost-effectiveness of immediate versus selective fdRdetecting MS. Assuming a perfect
MRI test, the ICER is reported to be cost-effectiVide corresponding ICER for a less than
perfect test is however nested within several apsioms that more information is required
on. The study does provide information on testieay for MRI in detecting several
conditions which could potentially be useful for@eonomic evaluation. Costs and QoL
values are also reported which may be adaptaldartonodel. This study therefore has
potential to be beneficial for our economic evatat

Simon and Lubin, 1985

This paper estimates the costs and benefits assdaeigth using CT to diagnose surgically
treatable causes of dementia (normal pressure bgpghalus (NPH), primary brain tumours,
or subdural haematomas (SDH)) as a routine scanoalgersus using it as a selective
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scanning tool. The decision analytic model meastire economic impact within a
hypothetical cohort at 60, 70 and 80 years of agee model also considers the impact of
replacing CT with MRI assuming MRI is a perfectties

Initially the cohort can be exposed to either thatine-care strategy using either MRI or CT
or the selective care strategy (scanning only peréd when historical or physical findings
suggest a need). There are seven possible outdortiesroutine care diagnostic pathway
using CT — diagnosis of NPH or SDH (2 separate grdiagnosis of brain tumour, or four
other arms indicating why a scan may fail to detesztable causes comprising depression,
irreversible dementia, false negative for SDH aaldef negative result for brain tumour.
Where a brain tumour has been diagnosed with titnecare strategy, the model assumes
that all false positive tests results arise fromghoup with ‘irreversible’ dementia. This is
because they have assumed that a CT scan has aspe@@fficity (i.e. no false positives) for
NPH and SDH therefore the only sources for a fatsstive CT result is that arising from a
patient with depression or irreversible demen(iehe paper reports that excluding depression
as a source of false positive had a negligiblecefia the cost effectiveness ratio). Routine
scanning using MRI is assumed to produce the segagrent pathways as CT, only MRl is
treated as a perfect diagnostic test (100% seasitid specific). Neither CT nor MRI results
influence the outcome of treating depression tloeecthe model assumes that costs and
outcomes for patients with depression are identarahll strategies.

Health outcomes are reported as either Quality-#tdpli Life Expectancy (QALE) or ‘number
of surgically treatable cases’ that would be diagubunder each strategy. To calculate the
QALEs, life expectancy for each outcome is estimha@® percentage of life expectancy
predicted for persons 60, 70 and 80 years in thergépopulation and then a quality-
adjustment factor applied. For estimated yeaenimrmproved state a quality-adjustment
factor of 0.8 (0.8-0.9) is applied, for a demergtate a quality-adjustment factor of 0.1 (O-
0.2) is applied. The sum of these terms giveSQABE. The QALE is discounted at annual
rate of 5%.

Costs are split into 3 parts; the cost of a MRCarprocedure, the cost of surgery, and the
cost of health problems occurring during a persoersaining lifetime. For CT, the costs are
described as charges for scans and are assumed890 per procedure (source of inflation
rates not reported), for MRI, a baseline value@f(is used and is varied between $500 and
$1000 in a sensitivity analysis. Treatment costagrise hospitalisation costs (estimated
from DRG prospective payment rates) and profeskieea (estimated from 1982 Medicare
Part B charge information for Georgia). To estigridite health costs over the remaining years
of life a number of assumptions relating to the hanof years spent in a state of relative
independence and number of years spent in a nunsimg for each outcome are applied.
The costs for nursing home care were estimateeé %20,000 a year and adjusted to $15,000
in the sensitivity analysis.

The model shows that if routine MRI replaces roai@T then an additional 70 to 150 persons
who have surgically treatable causes for dememialdvbe detected per 100,000 persons
scanned. Regardless of age, the cost per additieanof QALE in moving from selective
scanning to routine scanning using CT, is below,830. In comparing routine scanning

with MRI to CT, the incremental cost ranges fron6&4or 60 year olds to $144K for 80 year
olds. The authors conclude by deducing that u$@Rifon a routine basis would add little to
the clinical benefit as it only discovers very fadditional surgically treatable cases out of a
large proportion of people who develop dementi@aomannual basis. However the authors do
acknowledge that the model is sensitive to preaastimates for the surgically treatable
conditions and when these are lowered the margostlof routine CT scanning becomes a
lot higher.
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Overall, this paper provides a useful frameworkieasure the costs and benefits of using
CT/MRI to detect surgically treatable causes of éetia and can be likened to the clinical
problem facing first-episode psychosis in termsofiel structure. However there are a
number of assumptions contained within the modetiwhre not justified and/or are not
subject to a sensitivity analysis. It is not clEarexample how appropriate it is to assume
that CT has a 100% specificity for NPH and SDH ¢fi@re the only source for false positive
CT results stems from patients with depressiomrevérsible dementia. It is not clear why
the authors have chosen 0.8 and 0.1 as a qualifgtatent factor for the QALE calculations
and what evidence this estimate is based on. tAksaiscount rate of 5% is not justified nor
varied in a sensitivity analysis. The number adrgespent in a state of relative independence
and number of years spent in a nursing home apenalsjustified and it is not clear how
appropriate these assumptions are.

In addition to the uncertainty surrounding the agstions, the model has been developed for
a US setting and cost estimates (due to differeimcelsical practice) are not directly
generalisable to a UK setting.

McMahon and Araki et al., 2000

This study sets out to explore the incremental-effsttiveness of a standard diagnostic
strategy versus a strategy that involves a funatioruroimaging examination within a
setting of a specialised Alzheimer disease cerfitee analysis takes a societal perspective
thus includes costs such as time and travel costs.

The costs and benefits of the following diagnostiategies for Alzheimer disease are

compared:

- Standard examination (detailed history, assessofamgnition and functional status,
laboratory testing, structural brain imaging (norv&nced CT)).

- MR imaging plus DSC MR imaging (assumed to be paréa simultaneously)

- Visual SPECT (assumed to be performed"fhvisit)

- Computed SPECT (assumed to be performed‘imigit)

The Markov model operates on a 6-week cycle witiepts being classified into the
following disease states: no Alzheimer diseasea] Witheimer disease, severe Alzheimer
disease, or dead. A full model description alotigsiansition probabilities are reported in
another paper that reports the cost-effectiveniedereepezil for mild or moderate Alzheimer
disease (Neumann et al., 1999 (8)). The modehassthat all patients diagnosed with
Alzheimer disease will receive treatment with eittenepezil or with a hypothetical higher-
efficacy drug. As donepezil is only recommendedild-moderate Alzheimer patients,
severe Alzheimer patients are assumed to discantireatment and have no further drug-
related costs or benefits. Estimated sensitivity specificity of the standard diagnostic work-
up strategy for the base-case analysis were estihaast 0.75 and 0.9 respectively (adjusted to
0.5 and 0.8 in the sensitivity analyses).

The cost of the average series of laboratory fest$e initial work up was estimated at $70
on the basis of resource use data from Massachusetteral Hospital. CT and MR imaging
costs were based on Medicare reimbursement ratesstimated to be $212 for CT (non-
enhanced) and $1139 for MR imaging plus DSC MR inm@g These cost estimates are
subject to a sensitivity analysis and a range of estimates are explored. The time taken to
complete the standard diagnostic work up was egtin@® be 1 day (8 hours plus travel).
Patient travel expenses were included and estinzt®d0 a day. Time costs were also
included for patients and estimated at $50 per(dasived from the median income of
persons aged 65 and over). The sensitivity arsagsgdlores the different strategies assuming
no cost for patient and no travel costs.
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Quality of life weights for patients without Alzhmeer disease was estimated at 0.826 (varied
to 0.796 in sensitivity analysis) using the meatheftime trade-off scores for men and
women 65-84 years of age derived from study of camity preferences (Fryback et al., 1993
(24)). QoL weights for Alzheimer patients weredxh®n Health Utilities Index Mark 2
(HUI:2) scores published previously in Neumannlgt1®99 (8)) and varied between 0.710
for mild disease to 0.310 for severe disease.

The sensitivity analysis performed on the modeliensive and explores drug effects and
duration, disease progression, prevalence, costjaality of life estimates in detail.

The strategy of MR imaging plus dynamic susceptjbdontrast enhanced MR imaging
compared with standard examination had an ICERI@9$%00 per QALY. The visual

SPECT strategy and computed SPECT were dominatéuebstandard examination.

Therefore base-case analysis suggests that it isteffective to add functional imaging to
the standard diagnostic work-up of Alzheimer diseashis is a well-developed model that
explores the diagnostic strategy of Alzheimer disethat can be likened to first-episode
psychosis in that it is a ‘diagnosis of exclusi¢series of tests performed to rule out any
structural abnormalities causing symptoms). Thienases contained within the model
however are heavily dependant upon a set of assumsnd it was found that if the
sensitivity/specificity of the standard examinatame less than base case and/or the treatment
effectiveness or the duration of effectiveness omps then the ICER resulting from the
inclusion of functional imaging improves. The mbigealso based on US practice with all
data inputs sought from a US source. The modeligees a useful framework with

potentially valuable data inputs (such as QoL féguior Alzheimer states and
sensitivity/specificity values for examination peatires) for modelling the diagnosis of first-
episode psychosis. The decision problem considartfds model assumes that non-
enhanced CT is used on all patients as part dftdrelard diagnostic strategy and compares
this strategy (in terms of costs and benefits)rte that adds an MR imaging test within
patients suspected of Alzheimer disease. Theideqgsoblem addressed in this report
however is slightly different in that CT and/or MRIIl be modelled in patients where the

initial physical and neurological findings suggasteed (selective strategy) compared to
routine use of CT and/or MRI. The results therefarll not be directly comparable.

Wortzman, Holgate and Morgan, 1975

This paper reports a general analysis designau/esiigate the impact of cranial computed
tomography (CCT) upon the cost-effectiveness ad@wardiagnostic work-up. The objective
was to provide information on the cost-effectiventsthe Ministry of Health of the Province
of Ontario so as to assist in future decisions eamog need and distribution of an EMI
scanner. The study directly explores the impa@®©T upon the (a) number of angiograms
and air studies, (b) length of hospital stay, ar)d4te of admission of neurological
outpatients.

This cost-effectiveness study was performed in IB@éEefore is rather dated. It is focused on
the impact of CCT upon the diagnostic work-up aigral patients not patients with a
neurological disorder therefore has been exclud®d ainy further review.

Evens and Jost, 1977

This study explores the cost effectiveness of atasimputed tomography (CCT) compared
to the radionuclide brain scan (RBS) as a diagodstl in patients with suspected
intracranial pathology. The clinical efficacy oBR and CCT is reviewed with sensitivity,
specificity and accuracy rates for both tests rigggbr A detailed costing analysis is
undertaken of CCT and categorised into equipmestt figed costs (such as maintenance,
space, updating equipment), technical personneinedjto operate the equipment and
variable costs (Polaroid film, magnetic tape eteding to an annual estimate of technical
costs for CCT assuming 50 patients per week of R3$130 per patient). The total costs of
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a RBS facility using a similar costing exercisefat used for CCT, is estimated as
$132K/year ($51 per patient) - 40% of a CCT exatimma

Taking into consideration the clinical efficacy da€CCT will improve the overall accuracy of
diagnosis (92% versus 70%) by detecting patientls atrophy and ventricular abnormalities
that will be false-negative with RBS. The costO&@T divided by its accuracy ($131/92%) is
$141 per correct diagnosis, the corresponding didor RBS is estimated as $51. The
decision therefore is described as a value judgetoeassess if the increased cost of CCT is
offset by the increase in accuracy. The authdisueethat substituting CCT for RBS as the
first diagnostic radiological study in patients lwiteurological signs or symptoms is cost
beneficial.

This study is limited as the results are sensttivg) higher or lower direct and indirect costs
and 2) higher or lower patient volumes. The cetitraate for CCT is based on a full national
study whereas for RBS,it is based on the clinigaxperience. Itis a US study (that is dated
as based in 1977) and costs and clinical practeeéifferent from the UK. The study
explores the cost effectiveness of CCT versusdtmnuclide brain scan therefore addresses
an economic question which is different from thadifsed on in this report. The study
therefore has little information to aid the economvaluation.

Szczepura, Fletcher and Fitz-Patrick, 1991

This paper reports some of the findings from adaservice evaluation designed to measure
the extent to which MRI in routine neuroscienceiclal practice is worth its costs. The effect
of MRI on diagnosis, diagnostic certainty, and g@itimanagement in the neurosciences are
reported. Estimates of the cost per patient sairthe impact upon quality of life and the
diagnostic pathway leading to a MRI are also requbrt

A total of 782 scanned patients were entered mtcstudy. To measure the impact of MRI, a
controlled observational study was adopted reqgiciimicians to specify differential
diagnosis and treatment plan before and after ah NBiefore scan, patients were asked to
complete a health status questionnaire using tlssdr@9 state classification based on
disability and distress (scores range from +1.0M&odisability or distress to a minimum of -
0.49). Medical records of the 158 of the 782 pasiavere examined in detail (representative
sampling frame to ensure that records were reptabemin terms of total requests per centre
and level of use per consultant). Costs were atedeo 1989-90 prices using several British
sources and averaged to produce a representaste co

Most scans were requested to confirm existing diaign(44%) or to exclude a suspected
disease (35%). The average cost of scanning enpati Coventry was £176.40 (£179.20
including direct costs). The authors note thattigd level of fixed costs makes ‘cost per
patient’ sensitive to throughput. The average @odre at the time of scan was 0.904 (based
on 410 patients) reducing to 0.845 six months later

When radiologists expected the MRI to yield ‘incged accuracy in measuring extent of
disease’, 88% of scans delivered this; when ‘insedaaccuracy in location’ was predicted,
82% of scans delivered this, and finally when ‘iowerd identification’ was expected, only
45% of scans delivered this. Changes in managewenat reported in 27% of cases.

Overall cost savings of procedures replaced by BtRbunted to £80.90 per patient (includes
radiographic procedures, inpatient stays, surgiaeings). There are cost savings to be had
by including MRI in the diagnostic work up but ugiit too early may also not be cost
effective as suitable patients (for MRI) are natreotly identified. Overall diagnosis was
altered in 20% of cases after MRI. Managementatasiged in 27% of cases and it is
estimated that these management changes reduceasthef imaging from £206 per patient
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to a marginal cost of £125 per patient. There maidication that patients QoL improved
after MRI.

This paper provides an interesting economic analysihe costs (and diagnostic benefits) of
including MRI as part of the diagnostic pathway fatients within the neurosciences. A
thorough cost analysis of MRI is reported (withemmational comparisons) alongside the
diagnostic benefits. Interestingly the paper aff@isuggestion as to how the benefits of MRI
can be offset again costs and describes thisnmstef marginal cost per diagnostic change
(estimated to be £626). As the study is done faddK perspective and provides cost
estimates alongside diagnostic benefits the datarted will be potentially useful for
estimating the cost effectiveness of MRI/CT in a &#{ting from a NHS/PSS perspective.

Kulasingam and Samsa et al, 2003'*

This paper reports the benefits of using positmission tomography (PET) scanning as a
diagnostic tool in patients with Alzheimer’s diseasAs the economic model does not
consider the use of MRI or CT scanning, the papsrideen excluded from the literature
review as it is not relevant to the economic questdddressed in this report.
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Table 53. Summary of reviewed economic evaluations

Wortzman, Holgate &

Simon and Lubin, 198%"

McMahon and Araki

Evens and Jost,

Szczepura, Fletcher &

Mooney et al, 1996°

Morgan, 1975 et al, 20062 197713 Fitz-Patrick, 1994
Country Canada us us us UK us
Year of 1974, Canadian 1986, US dollars 1998, US dollars 1977, US dollars | 1989, UK Sterling 1987, US dollars
study and dollars
currency
Objective To investigate the Analyse the cost- Compare the cost- To assess the cost | To measure in a To explore the costs and
impact of cranial effectiveness of routine- | effectiveness of a effectiveness of service setting the benefits of routine versus
computed tomography use of CT or MRI diagnostic work-up cranial computed effect of magnetic selective use of MRI for
(CCT) on the cost- compared to selective-use.strategy that involves| tomography (CCT) resonance imaging on adults who have
effectiveness of a a neuroimaging test | compared to the diagnosis, diagnostic | symptoms suggestive of
neuro-diagnostic with standard radionuclide brain certainty, and patient | MS.
work-up. diagnostic strategy in| scan (RBS). management in the
an Alzheimer disease neurosciences; cost
centre setting. per patient scanned,;
impact upon quality of
life; and to record
diagnostic pathway
leading to MRI.
Patient Review of 203 Cohort of individuals aged Patients referred to | Not defined 782 patients Patients < 40 years ef ag
group inpatient and 241 60,70 or 80 presenting Alzheimer disease

outpatient records
from Toronto General
Hospital

with dementing iliness bu
without historical,

centre.

physical and lab findings.
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Treatment Clinical opinion on Routine scanning versus | 1.Standard CCT versus RBS Controlled Routine versus selective
comparison | what action would selective scanning (scan | examination (detailed observational study tg scanning with MRI.
have been taken had| only when physical and history, assessment measure impact
CCT not been historical findings suggest of cognition and requiring clinicians to
available. Exploration increased likelihood of functional status, specify differential
of CCT upon: (a) surgically treatable laboratory testing, diagnosis and
number of angiograms illness). structural brain treatment plan before
and air studies, (b) imagining (non- and after an
length of hospital enhanced CT). investigation.
stay, and (c) rate of 2. MR imaging plus
admission of DSC MR imaging
neurological (assumed to be
outpatients performed
simultaneously)
3. Visual SPECT
(assumed to be
performed in &
visit)
4. Computed SPECT|
(assumed to be
performed in ¥
visit)
Analysis Cost-savings analysis  Cost per QALE (Quality-Cost-Utility Analysis | Cost-effectiveness | Cost/Outcome Cost Utility Analysis
Adjusted Life Expectancy analysis description
Model None Decision Tree Markov model (6 wk None None Decision-analytic model
cycle) for basecase. Separate
markov model for each
condition.
Time Life-time Base case =18 12 month analysis Life-time
horizon months
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Model
description

N/A

The model assumes that
a condition is undiagnose
(due to false negative or
failure to scan) then by th
time additional symptoms
develop that dictate
ordering a scan, surgical
treatment is ineffective.

f Model operates on a
d6-week cycle with
patients being
eclassified into the
following disease
states: no Alzheimer
disease, mild
Alzheimer disease,
severe Alzheimer
disease, or dead.
Transition
probabilities derived
from data from the
Consortium to
Establish a Registry
for Alzheimer Diseass

N/A

N/A

Waiting time model —
decision-analytic model.
Markov models for MS,
infarct, other disease and
no disease. DEALE
methodology for tumour
patients

Outcome
measure

Dollars saved

‘No. of surgically treatab
cases’ and Quality
Adjusted Life Expectancy
(QALE)

l6QALY's

Accuracy of diagnosig
(proportion of correct
outcomes (true
positives and true
negatives) to all
outcomes (all patientg
with and without

disease)

Cost per diagnostic
change/cost savings of
procedures replaced
by MRI.

Cost/QALY.
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Health state

None

QALE: Life expectancies

QoL weights for

None

QoL - Rosser 29 stat

e Derived from Torrance

valuation for each outcome patients without classification utility function

estimated as percentages Alzheimers disease

of the life expectancies | estimated at 0.826.

predicted for persons 60, | QoL weights for mild,

70 and 80 yrs. Estimated moderate and severe

number of remaining life | health states based on

years in an improved state Health Utilities Index

and in a demented state. | Mark 2 scores

Remaining years in an published previously.

improved state were

multiplied by 0.8 and the

years spent in a dementeqd

state by 0.1. Sum of these

terms = QALE.
Source of Surgical tariff rate Scanning costs taken fromLaboratory tests Location-specific Costs were converted Estimated from the
resource (Ontario). Toronto | the Office of Technology | estimated on resource costs based on CCT | to 1989-90 prices literature and converted
data General Hospital Day| Assessment. use from equipment using several British | into 1987 dollars.

cost. Hospitilisation costs Massachusetts installations. sources and averaged

estimated from DRG General Hospital. CT to produce a

perspective and and MR imaging cost$ representative cost

professional fees from were based on

1982 medicare Part B Medicare

charge information for reimbursement rates

Georgia. Nursing home

costs based on the 1977

National Nursing Home

Survey.
Discounting | None Discounted QALE at Costs and QALYs None None 2.5% on both costs and

annual rate of 5%.

discounted at 3%.

QALYs
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Sensitivity
analysis

None

Altered the baseline
estimates for the
prevalence of otherwise
undetectable NPH, brain
tumour and SDH. Altered
the parameters on degree
and duration of
improvement and life
expectancy for a number
of the outcomes. Varied
the cost of a MRI scan.

No sensitivity analysis
on discount rate as
base-case analysis
only 18 months.
Sensitivity analysis or
costs,
sensitivity/specificity
of diagnostic tests,
disease prevalence,
quality of life, drug
effects and duration.

None

None

Extensive, reporting the
parameters at which the
cost effectiveness is mosit
sensitive.

Model base
case results

The authors deduce
that given the cost
savings by avoiding
neuroradiological
procedures, the
reduction of hospital
stay and hospital
admissions leads to a
total net savings in thg
region of $2,000,000.

Regardless of age, the ca
per additional year of
QALE in moving from
selective scanning to
routine scanning using
CT, is below $50K. In
comparing routine
scanning with MRI to CT,

> the incremental cost
ranges from $46K for 60
year olds to $144K for 80
year olds.

sThe strategy of MR
imaging plus dynamic
susceptibility contrast
enhanced MR
imaging compared
with standard
examination had an
ICER of $479,500 pef
QALY. The visual
SPECT strategy and
computed SPECT
were dominated by
the standard
examination.

The cost of CCT
divided by its
accuracy ($131/92%)
is $141 per correct
diagnosis. For RBS
the corresponding
figure is estimated as
$51.

Overall cost savings
of procedures
replaced by MRI
amounted to £80.90
per patient (includes
radiographic
procedures, inpatient
stays, surgical
savings).Marginal
cost per diagnostic
change — calculated t
be £626.

Assuming MRl is a
perfect test, the ICER is
$4,877 per QALY.
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Appendix 8. Review of quality of life studies

Table 54. Review of QoL values for patients with $6zophrenia

Instrument Schizophrenia Country of study Sample ourée
Treated Untreated
SF-36: Score (SD) Hong Kong 117 patients aged: 14-28| Law et al., 2005
Physical function 88.4 (14.1) yrs
Role-physical 46.2 (39.3) before treatment
Bodily Pain 74.2 (26.7)
General Health 52.2 (20.9)
Vitality 49.4 (19.7)
Social-Functioning 60.6 (30.0)
Role-emotional 37.6 (41.0)
Mental Health 48.8 (22.1)
SF-36: Score (SD) Read from graph: Baseline: North America| 195 patients with 1 Strakowski et al, 200%8*
Physical function 93 91 (18) & Western| episode schizophrenia
Role-physical 76 72 (39) Europe treated with olanzapine or
Bodily Pain 82 79 (27) haloperidol; 16-40 yrs
General Health 72 66 (21) Treated: 12 months from
Vitality 56 51 (21) baseline.
Social-Functioning 77 47 (31)
Role-emotional 65 33 (40)
Mental Health 75 54 (20)
SF-36: Canada 254/265  patients  fpMalla et al, 2006°
- Baseline (n=254): baseline/2 yrs following trt
Physical (PCS) mean (SD) 69.6 (20.2) mean age = 37.9 yrs.
Mental (MCS) mean (SD) 61.5(21.4)
- 2 years after treatment (n=265):
Physical (PCS) mean (SD) 72.0 (20.7)
Mental (MCS) mean (SD) 64.9 (22.5)
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SF-36: Score (SD) USA 137 outpatients who metSciolla et al, 2003°
Physical function 65.0 (27.8) DSM-IV criteria or

Role-physical 54.44 (39.9) schizoaffective  disorder.

Bodily Pain 68.9 (28.0) Mean age = 57.9 yrs.

General Health 62.8 (22.9)

Vitality 54.8 (21.9)

Social-Functioning 68.7 (26.8)

Role-emotional 62.5 (40.7)

Mental Health 66.1 (21.5)

- Standard Gamble: Trt status not specified. USA 3 health profiles ratedChouinard and Albright
Mild 0.61 (mild, moderate  ang 1997'®

Moderate 0.36 severe) by psychiatric

Severe 0.29 nurses using SG and VA.

- Linear Analogue

Mild 0.58

Moderate 0.35

Severe 0.25

SG-weighted utilities across 8 health state®.775 0.729 (before trt) | Europe and 725 patients aged 18-85 yrd enert et al, 200%°
VAS-weighted utilities across 8 health 0.538 Canada treated for at least 1 mth

states 0.596 with risperidone. 1
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EQ-5D (Spanish version) (SD): Before trt: Spain patients requiring initial Montes, 200%°
Baseline — olanzapine 0.5 (0.3) treatment for T episode
Baseline - risperidone 0.5 (0.2) with olanzapine (n=114),
Baseline — conventional antipsychotics 0.4 (0.2) risperidone (n=31)
VAS (SD): conventional
Baseline - olanzapine 47.3 (24) antipsychotics (n=37), < 40
Baseline - risperidone 39.6 (25.1) yIs.
Baseline — conventional antipsychotics 46.7 (20.9)
SIX MONTHS AFTER TRT:
EQ-5D (Spanish version) :
Olanzapine 0.85
Risperidone 0.86
Conventional antipsychotics 0.65
VAS :
Olanzapine 73.3
Risperidone 67.6
Conventional antipsychotics 64.2
SF-12 scores by category: PCS MCS USA Patients with diagnosis ¢fSalyers et al, 2006/
Age: schizophrenia,  psychotic
1. Younger (<38 yrs, n=315) 50.1(9.4) 40.0(12.9) disorder or major mood
2. Middle (38-46 yrs, n=315) 47.0(10.9) 39.6(12.9) disorder, >18 yrs, on
3. Older (>46 yrs, n=315) 44.2(11.8) 39.0(14.0) treatment
Diagnosis
1. Schizophrenia (n=422) 48.2(9.7) 42.4(11.9)
2. Schizoaffective (n=183) 48.1(10.2) 40.7(13.6)
3. Bipolar (n=164) 46.1(11.5) 39.6(12.7)
4. Major depression (n=106) 44.3(12.6) 31.8(13.4)
5. Other (n=66) 43.8(14.7) 31.4(14.1)
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Worst Remembered Health State:

Schizophrenia group:

* RS

+ SG

e TTO
Depression group:

e RS

e SG

e TTO

Current Health State:
Schizophrenia group:

* RS

+ SG

« TTO
Depression group:

e RS

+ SG

e TTO

25.1(16.71)
0.19 (0.12)
0.36 (0.29)

24.5 (11.16)
0.18 (0.12)
0.24 (0.02)

77.16 (15.24)
0.85(0.12)
0.81(0.14)

69.57(9.6)
0.95(0.08)
0.73(0.19)

Canada

Patients with schizophre

(n=120) and
depression (n=32)

treate

higoruganti et al., 2006°
9|
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Appendix 9. Systematic review of the test accuraayf CT and MRI for identifying dementia, and
brain tumours amenable to surgery and focal lesionotentially amenable to surgery in epilepsy

A review of the test accuracy of CT and MRI fordaeconditions was performed on the basis
that differences in test accuracy will impact oe #ifectiveness of CT and MRI in the
management of psychosis.

Note that cerebral infarctions were not includethwie exception of cerebral infarcts
causing vascular dementia or those that preseelyswsith psychiatric symptoms. This is on
the basis that under current practice other clirpoasentations of stroke (acute clinical
presentation) would usually result in an immediegaroimaging investigation and
subsequent management by stroke specialists fatrepsychiatrists.

Searches on CT/MRI scanning

Database: Cochrane Library (Wiley) 2007 Issue 2

#1 magnetic.ti.

#2  mri.ti.

#3 #1 or #2

#4  ct.ti.

#5 tomography.ti.
#6 #4 or#5

#7 diagnostic.ti.

#8 sensitivity.ti.

#9 comparison.ti.

#10 effective*.ti.

#11 #7 or #8 or #9 or #10
#12 #3 and #6 and #11

Database: Ovid MEDLINE(R) 1950 to April Week 1 2007
Search Strategy:

1 exp Diagnosis/ or diagnosis.mp.
2 accuracy.mp.

3 sensitivity adj specificity.mp.
4 exp "Sensitivity and Specificity"/
5 comparison.mp.

6 effectiveness.mp.

7 or/1-6

8 computed tomography.ti.

9 ctti.

10 mriti.

11 magnetic resonance.ti.

12 8or9

13 10or1l1

14 12 and 13

15 14and4

16  stroke.mp.

17  brain.mp.

18 cerebral.mp.

19 or/16-18

20 15and 19

21 7and 14
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22
23
24
25

21 and 19

(stroke or brain or cerebrovascular).ti.
21 and 23

limit 24 to humans

Database: Ovid MEDLINE(R) 1950 to April Week 3 2007
Search Strategy:

OCO~NOOOOTS, WNBEF

mri.ti.

magnetic.ti.

or/1-2

ct.ti.

computed tomography.ti.

or/4-5

3and 6

exp Diagnosis/ or diagnosis.mp.

sensitivity.mp. or exp "Sensitivity and Spfietty"/
comparison.mp.
effectiveness.mp.
accuracy.mp.
or/8-12
7 and 13
dementia$.mp.
14 and 15

Database: Ovid MEDLINE(R) 1950 to April Week 2 2007
Search Strategy:

O©CoO~NOOTS,WN B

mri.ti.
magnetic resonance.ti.
or/1-2
ct.ti.
computed tomography.ti.
or/4-5
3and 6
exp Diagnosis/ or diagnosis.mp.
sensitivity.mp. or exp "Sensitivity and Spietty"/
comparison.mp.
effectiveness.mp.
accuracy.mp.
or/8-12
7 and 13
exp Epilepsy/ or epilepsy.mp.
tumo?r$.mp. or exp Neoplasms/
or/15-16
14 and 17
epilepsy.ti.
tumo?rd.ti.
or/19-20
18 and 21
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Criteria for inclusion of studies on the basis ofitle and abstract:

Population:
Those with or without physical symptoms and witlwithout psychosis and with or without
a working diagnosis of a structural brain lesiothattime of neuroimaging.

Intervention and comparator (reference standard):
Plain or contrast CT versus plain or contrast MRI
Plain or contrast CT versus clinical follow up

Plain or contrast CT versus histology

Plain or contrast CT versus post-mortem

Plain or contrast MRI versus clinical diagnosisztddimer’s disease )
Plain or contrast MRI versus clinical follow up

Plain or contrast MRI versus histology

Plain or contrast MRI versus post-mortem

Outcome:
Diagnostic accuracy by condition.

Quality assessment and exclusion criteria:

Studies were excluded if it was not possible tostatt a 2x2 table based on clinically
significant findings. Quality assessment was penfxt according to the criteria in Table
55138 Studies scoring 5 (expert opinion) following apption of quality criteria in table 1
were excluded.

Table 55. Quality assessment criteria for includedtudies

1 An independent, masked comparison with referstar@dard among an
appropriate population of consecutive patients
2 An independent, masked comparison with refersteredard among non

consecutive patients or patients confined to aomapopulation of study
participants

3 An independent, masked comparison of an appitegpigpulation of patients
but reference standard not applied to all studiepts

4 Reference standard not applied independentlyasked

5 Expert opinion with no explicit critical appraishased on physiology, bench

research or first principles

1= most rigorous. 5 = least rigorous
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Figure 5. Flow of papers for systematic review of theest accuracy of CT and MRI for identifying
dementia, temporal lobe epilepsy and brain tumouramenable to surgery

— Hits: 454
+n=3 _from existing cost- .| EED; Medline; DARE; HTA; CT Central
effectiveness searches g
v

Included on the basis of title and abstnae#5

A 4

Excluded no translation n= 3
(Turkish and Japanese)

Excluded: concerned with clinica
presentation acute stroke n=7

\ 4

Excluded contained no
estimates of test accuracy eg
morphological; no gold
standard n=12

Excluded case study
n=1

\ 4

A

Excluded not brain
pathology n=3

Excluded quality
score 5 n=3

A\ 4

Included n=1
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Table 56. Data extraction table forsystematic review of the test accuracy of CT and MKor identifying dementia, temporal lobe epilepsyand brain tumours

Condition Reference N Target disorder Intervention Contrast | Refusal | Comparator Quality Test accuracy
description agent rate score estimate
(Sackett
1977)
Alzheimer's | Harris (1998Y° | Mild=8 | Alzheimer disease | DSC MR imaging| Yes. IV | None Clinical diagnosis 2 Sensitivity:
disease USA. Mod= 19. | (mild and moderate). | to evaluate Gado- reported | (probable Alzheimer’s moderate
Consecutive Control= | Regional cerebral haemodynamic | teridol disease) based on Alzheimer's
referrals to a 18 blood volume images| deficits. (Multi- NINCDS-ADRDA 95%.
Memory (rCBV). rCBV in section T2 criteria and the mini- Sensitivity
Diagnostic clinic. temporoparietal cortex weighted mental state mild
used as target disorderechoplanar examination Alzheimer's
following logistic images on 1.5T 88%
regression analysis on scanner retrofit Specificity
healthy and Alzheimer with whole body 94%

subjects. Cut off
appears to be
quantitatively
measured 20%
reduction in rCBV in
moderate Alzheimer’s
and 15% reduction in
rCBV in mild.

echo-planar coil
with imaging
parameters
100/2000
(TR/TE). 50 sets
of 10 image
planes over 100
secs, 128x256
matrix, 1.5x1.5
mm pixels and
7mm thick
sections with 3

mm gap.
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Condition Reference N Target disorder Intervention Contrast | Refusal | Comparator Quality Test accuracy
description agent rate score estimate
(Sackett
1977)
Alzheimer’'s | Scheltens 51 Medial Temporal MRI. ? 4/63=6%| Clinical diagnosis 1 With an MTA
disease (1997)4° Lobe Atrophy (MTA) | Telescon I. 0.6T. (DSMIII-R) cut off of >1 :
Netherlands. score as a proxy for | Nine T1-weighted MRI sensitivity
Prospective Alzheimers disease. | (TR 400ms; TE 70%. MRI
cohort. 511 0= no atrophy. 4 = 28 ms) sagagital specificity 76%
underwent severe atrophy. slices followed by
clinical diagnosis. (Qualitative measure | 19 T2-weighted
Randomly by 2 raters in (TR, 2740 ms; TE
selected n=63 65 conference.) 60ms and 120 msg
85 year olds with axal slices and six
a range of T1 weighted (TR
cognitive 300ms; TE 22
function. ms) coronal
Mean age 78.5 slices. Slice

4.7)

thickness 5mm
with inter-slice
gap 1mm and in-
plane resolution
0.8-1.0 mm.
Objective
measurement of
medial temporal
lobe atrophy

(MTA).
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Condition Reference N Target disorder Intervention Contrast | Refusal | Comparator Quality Test accuracy
description agent rate score estimate
(Sackett
1977)
Epilepsy Puri (1991)% 67 MRI abnormality as | CT (varying Yes None No mention of contrast.| 4 Positive
India 1991. an machines) with reported | Siemens Magnetron. 1. predictive
67 patients with indicator of lesion slice thickness 8- T, slice thickness 5-6 value = 76%

epilepsy (83.5%
partial and 16.4%
generalised) and
isolated contrast
enhanced CT
abnormalities
(ring or disc
lesions). Sampleg
from a variety of
institutions. 6
months — 50 yrs.
Note pattern of
disease in this
cohort will be
markedly
different to those

seen in the UK..

causing epilepsy: -
Non-specific
(resolved with
medical therapy
within 5 months).

- Specific
(tuberculoma;
cysticercosis; abscess
as aetiological
pathology in epilepsy.

~

9 mm with matrix
size 256x256.

mm; 2.5-3 interslice
gaps; 256x256 matrix;
20 cm filed of view. All
transaxial images and
some coronal and / or
sagittal planes. T2
weighted spin (TR:
2500-3200ms) (TE: 90-
112ms). T1 weighted
spin (TR: 700ms; TE:
17-28mm).

assuming CT
lesions (ring or
disc) described
as non-specific
abnormalities
that resolved
with medical
therapy within
5 months =
false +ves
according to
MRI.
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Condition Reference N Target disorder Intervention Contrast | Refusal | Comparator Quality Test accuracy
description agent rate score estimate
(Sackett
1977)

Epilepsy Convers (1998f | 100 MRI abnormalities as| CT. No other Yes Not Plain MRI. Magniscan | 4 Selection of
France. Patients aetiological for details stated 5000 (GE-CGR) 0.5 sample requires
attending a epilepsy. Lesions Tesla magnet using normal CT
neurological reported as abnormal 9mm thick contiguous therefore can
hospital with in this series: sections and T2 only calculate
refractory, N=4 (13%) vascular weighted sequences. negative
complex partial malformations; n=13 (TR 1800 or 2000 ms, predictive

seizures with a —
ve CT scan (?
contrast or plain
CT). Age 5-54
(mean 27).

Note ? overlap
with Froment
1989.

(42%) focal increase

in T2 intensity; n=8
(26%) diffuse white

matter abnormalities;

n=2 (7%) focal
atrophy; n=4 (13%)
increase in focal T1
and T2 intensity.

TE 60 and 120 ms.
Sections were
performed on both
coronal and axial plane
(n=73); coronal alone
(n=19); axial alone
(n=8). In 82/100
patients T1 weighted
sequences (TR 380ms,
TE 12 ms or TR 500ms
TE 21 ms) were also
performed on both
coronal and axial plane
(n=49; coronal alone
(n=20); axial alone
(n=13).

value: = 70%.
(31% of CT
results were
false —ves).
However
clinical
significance of
all
abnormalities
found unclear.

]
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Condition Reference N Target disorder Intervention Contrast | Refusal | Comparator Quality Test accuracy
description agent rate score estimate
(Sackett
1977)
Epilepsy Salas-Puig. 45 MRI abnormality CT. No other No None MRI. 0.5 or 1 Tesla. No| 4 17
(1993) assumed to be information informati | reported | other information and ‘pathological’
Spanish. Patients aetiological for onon no mention of contrast. MRIs are
aged 15-60 epilepsy: n=5 mesial how reported only 9
(average 35.5 sclerosis (surgical many of which are
years) with drug- intervention); n=1 low plain CT described.
resistant focal grade astrocytoma; and how Assuming only
epilepsy and n=1 temporal lobe many 9 cases
normal CT. atrophy; n=1 contrast. described had 3
cavernous angioma; clinically
n=1 malformation of significant
the corpus callosum; lesion:
n=1 multiple sub- CT negative
cortical hyper-intense predictive
signals. For 8 cases no value = 80%

further information

given.

L
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Condition Reference N Target disorder Intervention Contrast | Refusal | Comparator Quality Test accuracy
description agent rate score estimate
(Sackett
1977)
Epilepsy Adams (1992 | 20 Epilepsy: Correct CTorMRI.NO | ? Not Pathology determined gt 2 For correct
Canadal992. (only 14 identification of other details. reported | surgery. However it is identification
Case series of 20 had MRI) | ‘pathology’ site unclear to what extent of pathological
children assessec determined following SPECT and EEG site including
pre-operatively surgical removal of a contributed to final identification

with EEG,
SPECT, and CT.
14/20 had MRI.
Otherwse no
information on
criteria for
selection.
Majority of
patients had
partial epilepsy
(13/20)

lesion. Lesions
included: encephalitis
Sturge Weber
syndrome; cyst
(histologically
normal);
ganglioglioma;
cortical dysplasia;
porencephalic cyst /
gliosis; astrocytoma;
mesial temporal
sclerosis; cavernous
hemangioma;
oligo/astrocytoma

diagnosis.

of a cyst which
was
histologically
normal.

CT: Sensitivity
75%.
Specificity
100%

MRI sensitivity
=93%.
Specificity
100%.
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Condition Reference N Target disorder Intervention Contrast | Refusal | Comparator Quality Test accuracy
description agent rate score estimate
(Sackett
1977)

Epilepsy Froment 100 Abnormal CT Note that CT | ? Not Plain MRI. Magniscan | 4 Some CT scan
(1989)“°, morphology or signal | was re-examined stated 5000 (GE-CGR) 0.5 were re-read or
France. Patents on MRI as an or re-done with Tesla magnet using re-done in the
attending a indicator of aetiology | smaller sections 9mm thick contiguous light of MRI
neurological of Epilepsy. In this (Imm thick) in sections and T2 findings which
hospital with case series abnormal| the weighted sequences. will introduce
refractory, morphology:cryptic light of MRI (TR 1800 or 2000 ms, review bias and
complex partial vascular findings. TE 60 and 120 ms. may
seizures wth a — malformation, This is likely to Sections were overestimate
ve CT scan (? hamartoma, low grade lead performed on both sensitivity.
contrast or plain astrocytoma. to review bias. coronal and axial planes Assuming that
CT). Age 6-67 Abnormal signals: (n=73); coronal alone high signal +
(mean 31). Note diffuse temporal lobe (n=19); axial alone morphology is
overlap with high intensity; (n=8). In 82/100 clinically
Convers 1990. localised high patients T1 weighted significant but

intensity. sequences (TR 380ms, high signal
TE 12 ms or TR 500ms alone is not:

TE 21 ms) were also
performed on both
coronal and axial plane
(n=49; coronal alone
(n=20); axial alone
(n=13).

2

CT sensitivity
80%. Negative
predictive
value 99%.
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Condition Reference N Target disorder Intervention Contrast | Refusal | Comparator Quality Test accuracy
description agent rate score estimate
(Sackett
1977)
Epilepsy Stefan (1987f | 10 MRI abnormalities as| CT. ? Not MRI. No mention of 4 Note CT and
Germany. aetiological for Phillips 2000 stated contrast. MRI findings
10 patients with epilepsy. The clinical | scanner which is Picker 2000 system with are not reported
drug resistant significance of these | described as ‘ not| super conducting in relation to a
focal epilepsy. abnormalities is one of the most magnet operating at diagnosis. The
19-51 (median unclear from the recent 0.5T. T1 weighted only detail
29).All had a paper. generation’. No images sing given is the
constant focus other information (TR:1860ms; T1: location in the
demonstrated by given. 500ms). T2 applied with brain where CT|
either MRI (n=2) repetition times of 2320 ‘abnormalities’
or EEG (n=8). ms and echo time of 120 or
No other ms .All transaxial ‘pathologically

information given
about selection of
sample.

images and some
coronal and / or saggitd
planes.

increased T2
signals’ on
MRI were
located. The
clinical
significance of
these are
unclear.
Sensitivity of
CT 38%;
Specificity CT

100%
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Condition Reference N Target disorder Intervention Contrast | Refusal | Comparator Quality Test accuracy
description agent rate score estimate
(Sackett
1977)
Epilepsy Carrilho 26 MRI abnormality CT by 3° ? None No mention of contrast.| 4 Participants
(1994). assumed to be generation reported | Signa; GE medical selected on the

Brazil. Patients
with temporal
lobe epilepsy and
normal &
generation CT.
10-63 years.

aetiological for
epilepsy: mesial
temporal sclerosis
(73% ); gliomas
(20%); cyst (6%);
diffuse atrophy (6%)

scanner. No other
details

systems, Milwaukee.
1.5T. T1 and T2 imagesg
were obtained on
coronal, saggital and
axial planes with specia
emphasis over tempora
lobes.

basis of a
normal CT
scan. On this
basis negative
predictive
value = 73%
(58% of CT
results were
false
negatives).
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Condition Reference Target disorder Intervention Contrast | Refusal | Comparator Quality Test accuracy
description agent rate score estimate
(Sackett
1977)
Primary Baker (1980%*. 1y tumours included: | CT. Yes None Histology; post-mortem] 3 -1y tumours:
tumours USA. Five gliomas, EMI Mark 1 head reported | initial examination and Sensitivity CT
University meningiomas, scanners. Plain 3 year clinical follow 96%
Hospitals. acoustic neuroma, and contrast. up. No information on Specificity
Unclear how pituitary adenoma, ? Contrast agent what proportion 99%.
selection of lymphoma, used. received what tests. Sensitivity
participants took craniopharyngioma, contrast CT
place. I. hemangioblastoma, 98%.
Symptoms medullablastoma, Specificity

suggestive of
tumour (n=2204)
Il. Known
malignancy with
potential for brain
metastases with
and without
neurological
symptoms
(n=351)

lll. Controls
(n=373)

pinealoma.
2y tumours: stated as
metastases.

contrast CT
99%.

-2y tumours
Sensitivity CT
47%
Specificity
98%.
Sensitivity
contrast CT
78%.
Specificity
contrast CT
98%.
(Calculated
from paper)
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Condition Reference N Target disorder Intervention Contrast | Refusal | Comparator Quality Test accuracy
description agent rate score estimate
(Sackett
1977)
Primary Gray (1987)*. 13 Tumours, (gliomas, | Plain CT. No Not Plain MRI. Siemens 4 For calculation
tumours USA. Review of accoustic neuroma, | Siemens DR3 ang stated. Magnetron 1.0 Tesla of test accuracy
13 children with brainstem glioma, Siemens DRH. Note self-shielded magnet. identification
neurofibramatosis dumbbell neuroma selection| Note gap between of any lesion
being treated at a spinal cord). on the application of CT and suspected to be
paediatric basis application of MRI tumour by CT
neurology clinic that variable. For one patient and not numbe
and who had had patients | this gap was 3 years and of lesions
both CT and MRI had had | s(he) was therefore assumed to be
Age 4-21; both CT | excluded from the diagnostic +ve
average 4.5. and analysis of test accuracy Under this
MRI. for the purposes of this assumption CT
review. =90%
sensitive and
100% specific.
Primary Grafin von 6 Lesions demonstrated CT. No further ? None Experimental Siemens | 4 Sensitivity of
tumours Einsiedel. by MRI. In this series | details given reported | NMR unit. No mention CT 50%.
(1982}, confined to of contrast. Four coil Specificity
Germany. astrocytomas. magnet used to generate 100%.
Patients suffering a magnetic field of 0.12
from focal or Tesla. T 50ms; time
generalised delay between
seizures or from successive scans 0.3-1{8

progressive focal
neurological
symptoms.

s. 128x128 image
matrix interpolated to
256x256 for display.

Slice thickness 10mm.
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Condition Reference N Target disorder Intervention Contrast | Refusal | Comparator Quality Test accuracy
description agent rate score estimate
(Sackett
1977)
Primary and| Guckel (1990%% | 31 Brain tumours; CT Contrast | Not Contrast MRI. 1.5 4 Plain MRI was
secondary | Germany. Age 7 primary n= 25 and MRI CT. MRI | stated Tesla. T1 and T2 spin 100% sensitive
tumours months to 13.3 recurrent n= 6. without sequence (TR/TE: and 100%
years (mean 7.5 Includes: astrocytoma, contrast. 500ms/30ms and 1600- specific at
years). ? How brain stem tumours, 2200ms / 20- identifying
selected. gliomas, endodermal 100ms).Transaxial, tumours
tumours, embryonic coronal and saggital compared to
carcinoma, sections. Slice thickness contrast MRI.
craniopharyngioma, 5-8mm. Contrast: Gd- Unable to
medulloblastoma, GTPA. derive
optical glioma. sensitivity and
specificity for
contrast CT
compared to
MRI.
Secondary | Suzuki (2004¥% | 134 Brain metastases fromCT. X-Force Yes. None Contrast MRI. 1.5T 4 Sensitivity
tumours Japan. Non- 1y site lung. (Toshiba Medical, Contrast=| stated (VISART/Progress, contrast CT:
consecutive Japan). 10 mm non-ionic | although | Toshiba, Medical, 58%.
patients with lung slice intervals. iodine participa | Japan). T2 Specificity
cancer (various contrast | nts enhances images contrast CT:
histology). No agent IV. | included | by FSE method 100%
neurological on the (TR/TE = 4400/120ms)
symptoms. basis and T1 enhanced
they had | images obtained
both CT | by SE (TR/TE =
and MRI | 500/15)

slice thickness/gap =
6.5mm/1.2mm.
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Condition Reference N Target disorder Intervention Contrast | Refusal | Comparator Quality Test accuracy
description agent rate score estimate
(Sackett
1977)
Secondary | Nomoto 25 Brain metastases of | CT-8600 Yes. None Contrast MRI. 4 Sensitivity
tumours (1994)°3 small cell lung ca. (Yokokawa Contrast=| stated Superconductive contrast CT
Japan . Patents Medical Co., Amidotri Gyroscan S15 (Phillips 91%.
attending Tokyo). 10 mm | zoic Co. Specificity
National Institute thickness; 12 acid or , Eindhoven, Holland). contrast CT
for Radiological slices. lopami- 12-13 T1-weighted 100
Sciences with dol. SE (TR/TE = 400/40) %

diagnosis small
cell ca lung.
Some patients
had physical
symptoms
suggestive of
brain occupying
lesion.

axal slices were
obtained with 8mm
thickness (gap = 0.8mnj
512X512 matrixes and
25cm field of view.

171




Condition Reference N Target disorder Intervention Contrast | Refusal | Comparator Quality Test accuracy
description agent rate score estimate
(Sackett
1977)
Taphoorn 60 Brain metastases of 1yAll CT scans Yes for Patients | Plain MRI 60. Contrast | 4 For calculation
(1989} eligible. tumours (variety of 1y| performed on some ? excluded| MRI 4. of test accuracy
Netherlands. Only 50 sites). high resolution numbers. | if Technicare 0.6 Tesla from this paper
Non-consecutive | available scanners (Phillips| Contrast | claustro- | superconductiing MR identification
patients with for CT 350). Slice = iohexol | phobic. | unit. (TR 500 ms; TE of any lesion
brain metastases| compare- thickness between 100ml Numbers| 32ms. Balanced and T2 suspected to be
detected by plain| ison of 6mm for posterior| 1V. not (TR 3000 ms; TE tumour by CT
or contrast CT. | contrast fossa and 9mm given. 32/64/96/128 and not numbe
Variety of 1y CT and for supratentorial ms)weighting pulse of lesions was
tumours. Mean | contrast region. sequences generated ir assumed to be
age 57. Selection| MR. 42 all patients. Inversion a diagnostic
bias as all had to| available recovery technique (TR +ve on the
have had CT to | for plain 2600 ms; TE 40 ms; TI basis that a
be entered into | CT and 600ms) was also used in single lesion on
study contrast most cases. Slice CT would
MRI. Four thickness varies normally result
cases not between 2-10 mm. in an MRI scan
included Contrast = Gd-DTPA under current
due to \VA practice.
indeterm- For detection
inate of any lesion:
results . Contrast CT
Unclear sensitivity
why 100%.
others not specificity
included. 100%
Plain CT
sensitivity 98%
specificity
100%.
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Summary of CT and MRI test accuracy review

The search for studies evaluating the relative rmoguof CT and MRI in selected conditions
(tumours, epilepsy and dementias) yielded 16 iredustudies. Of included studies only one
was published after 2000. Ten identified studiesawmiblished in the 1990s and six in the
1980s. Studies conducted in the 1980s are likeyntter-estimate test accuracy due to
technological advances.

Population

The majority of research identified was carried mutighly selected populations and in most
cases populations with a working diagnosis basegreliminary investigations. In four
studies inclusion was based on a negative tesit e the index test (12;13;18;20) and in
one study based on a positive index tests restijt Fbur of seven studies concerned with
epilepsy were performed in drug-resistant diseldsae of the identified studies included
patients with psychosis thus test accuracy resudtg not be generalisable to patients with a
first episode of psychosis. In addition only ongdstincluded in a narrative review originated
from the UK.

Target condition

The majority of identified studies were concerndthvhe identification of primary and
secondary tumours (seven studies) and focal lesimignay be amenable to surgery in
epilepsy (seven studies). Two studies were condewith the diagnosis of Alzheimer’s
disease.

Index test

CT: Fourteen studies were concerned with the accuwoBGf . Seven out of these assessed
the accuracy of CT for identification of tumoursiaseven studies assessed the accuracy of
CT in identifying focal lesions that may be ameeatlol surgery in epilepsy. In five studies
contrast CT had been used and in one study plainrCifiie majority of studies (8/14) it was
not clear to what degree plain CT or contrast Cd Ieen used.

MRI : Four studies were concerned with the accuradyiRF. Both of the studies concerned
with the identification of Alzheimer’s dementia assed the accuracy of MRI for this
purpose, one study concerned with identifying lesithat may be amenable to surgery in
epilepsy and one study concerned with the ideatific of tumours. In the two studies
investigating the accuracy of MRI in the diagnadig\lzheimer’s disease, one study used
contrast MRI and the other plain. In the one stighstigating the accuracy of MRI in the
identification of focal lesions that may be amemabl surgery in epilepsy the authors did not
state whether contrast had been used. In one atudgsessment of the accuracy of plain
versus contrast MRI in the identification of paédétumours was possible.

Reference tests

The reference tests for individual conditions vééeross studies. For both studies concerned
with the identification of Alzheimer’s disease maal diagnosis was used as the reference
standard. For studies concerned with the identiioeof tumours, three used contrast MRI,
one used plain and contrast CT, two used plain M and one used histology, post-
mortem and clinical follow up. For studies concerméth the identification of lesions
amenable to surgery in epilepsy, two studies usad MRI, in four studies the use of

contrast was not mentioned and one study usedduastéollowing surgery as the reference
standard.

Quality

The quality of identified studies for estimationte$t accuracy (see Table 55) was generally
poor. However the majority of included studies weoé described as being concerned with
test accuracy and reported results descriptivedis Thay be an explanation for the poor
quality rating on a scale designed for test acqustudies. Some studies erroneously reported
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correlation between tests (Altman 1991) rather {r@viding data in the form of a 2x2
diagnostic table.

The majority, (12) of included studies achievedialiy rating of four. One study achieved a
score of three, two studies a score of two andstundy a score of one.

Test accuracy

In five studies selection of the sample populati@s on the basis of either a negative or
positive CT scan and in these instances only omemion of test accuracy could be derived.
The nature and clinical significance of target dtads or lesions used in studies for the
calculation of tests accuracy were not always clear this reason test accuracy has been
calculated separately for different lesions asafapossible. Note that if clinically

insignificant lesions have been included in thewlaltion of test accuracy this will lead to an
underestimation of the sensitivity of the index tesed.

Detection of tumours

The sensitivity of plain CT for detection of pringgumours ranged from 90-96% with
specificity 99-100%. All three of these studies &veonducted in the 1980s. Estimates of
sensitivity of plain CT for secondary tumours whkeer (47-98%) but with a similar range
of specificity (98-100%). One of three of thesad#s was conducted in the 1980s.

The sensitivity of contrast CT for the detectiorpdfnary tumours based on one study was
98% with corresponding specificity 99%. The sewmgitiof contrast CT for the detection of
secondary tumours was 58-100% with correspondiegifipity of 98-100%.

One study allowed the comparison of plain and emttMRI in 1y and recurrent paediatric
tumours; plain MRI was 100% sensitive and 100% i§ijpec

Detection of focal lesions potentially amenablsuaogery in epilepsy

The sensitivity of CT for the detection of lesidhat may be amenable to surgery in epilepsy
ranged between 38 and 80% with corresponding spiegidf 100%. Two of seven of these
studies were conducted in the 1980s. The sengitWwiMRI for the detection of lesions that
may be amenable to surgery in epilepsy was estarag®3% with a specificity of 100%. It
was unclear whether MRI was plain or contrast is study.

Diagnosis of Alzheimer’s disease

The sensitivity of plain MRI for diagnosing Alzheémdementia reported in one study was
70% with specificity 76%. The sensitivity of cordtaMRI for the detection of Alzheimer
dementia was reported in one study as ranging leet\88-95% with specificity of 94%.

Implications for test accuracy estimates to be useid the economic model

Plain CT, contrast CT, plain MRI and contrast MRhtbnstrate sensitivities and specificities
of over 90% for the detection of primary tumourghe group of studies reviewed here. In
addition, all studies concerned with the detectibprimary tumours were conducted in the
1980s; any technological advances since this timdileely to improve test accuracy. The
sensitivity of plain CT in secondary tumours wasdo. However patients with metastases are
unlikely to present to a psychiatrist only withistf episode of psychosis as they will be
known to other clinicians on the basis of treatnfentheir primary cancer.

The estimated sensitivity of CT for the identificat of lesions amenable to epilepsy ranged
between 38 and 80% with specificity of 100%. Thegarmity of studies were conducted in the
1990s and so it is unlikely that these estimatdsgif accuracy have been affected by
technological advances. On the basis of one shelgstimated sensitivity of MRI for this
purpose was 93% and specificity 100%. However ndiss included in the clinical
effectiveness review identified these types ofdesi
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No studies were identified investigating the accyraf CT for the diagnosis of dementia.
Plain MRI had sensitivities and specificities |#san 80%. The estimated sensitivity of
contrast MRI was higher (88-95%) with specificity9d%. None of the studies included in
the effectiveness review, where neuroimaging hauh lesed to assist with a diagnosis of
dementia, provided details of whether a contrashigad been used.
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Appendix 10. Costing of treatment for ' Episode of Psychosis

Table 57. Treatment cost breakdown for economic mad

10 mg dailyadjusted to usual range of 5-20 mg daily
doses greater than 10 mg daily only after reassssn
max. 20 mg daily

Assumptions (FO):

10mg per day: 2.5mg for‘veek
5mg for"2week
10mg for 6 weeks

20mg per day: 5mg for'week
10mg fof@week
20mg for 6 weeks

ELDERLY (by FO)
5 mg dailyadjusted to usual range of 2.5-5 mg daily

Assumptions (FO):
2.5mg per day: 2.5mg for 8weeks

5mg per day: 2.5mg for 2 weeks
5mg for 6 week

| Dose (according to BNF unless stated otherwise) | Dgu | Cost Estimate (lower end — higher end)
Oral atypical antipsychotic drugs
Olanzapine | Schizophrenia: Zyprexa (Lilly): ADULT
1% Choice | ADULT over 18 years Tablets Zyprexa (Lilly):

2.5mg, 28-tab pack = £33.29
n5mg, 28-tab pack = £48.78

7.5mg, 56-tab pack = £146.34

10mg, 28-tab pack = £79.45

15mg (blue), 28-tab pack = £119.1

20mg, 28-tab pack = £158.90

3£192.19

*10mg per day
21 tablets of 2.5mg and 42 tablets of 10mg =
28-tab pack (2.5mg) and 2 x 28-tab pack (10n

*20mg per day

21 tablets of 5mg and 42 tablets of 20mg = 1
28-tab pack (5mg) and 2 x 28-tab pack (20mg
£366.58

ELDERLY

Zyprexa (Lilly):

*2.5mg per day

56 tablets of 2.5mg = 2 x 28-tab pack =
£66.58

*5mg per day
14 tablets of 2.5mg and 42 tablets of 5mg = 1
28-tab pack (2.5mg) and 2 x 28-tab pack (5m

£130.85

1 x
ng)

~— X
1

= %
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Risperidone
2" Choice

Psychoses:

ADULT

2mg on first day

4mg on second day

usual dose range 4-6 mg daily

ELDERLY

Initially 500 micrograms twice daily

Increased in steps of 500 micrograms twice dail{-®
mg twice daily

CHILD under 15 years not recommended

Risperdal (Janssen-Cilag)
Tablets

500 micrograms, 20-tab pack =
£7.06

1 mg, 20-tab pack = £11.61

1 mg, 60-tab pack = £34.84

2 mg, 60-tab pack = £68.69

3 mg, 60-tab pack = £101.01

4 mg, 60-tab pack = £133.34

6 mg, 28-tab pack = £94.28

ADULT

Risperdal (Janssen-Cilag)

*2mg,4mg,4mg

2 tablets of 1mg (for®iday) and 55 tablets of
4mg required = 1 x 20-tab pack (1mg) and 1 X
60-tab pack (4mg) £144.95

*2mg,4mg,6mg
2 tablets of 1mg (for®iday), 4 tablets of 1mg
(for 2" day) and 54 tablets of 6mg required =

x 20tab pack (1mg) and 2 x 28-tab packs (6mg)

£200.17

ELDERLY

Risperdal (Janssen-Cilag)

*500micrograms (1 week), then 1mg

14 tablets of 500micrograms and 98 tablets o
1mg = 1 x 20-tab pack (500micrograms), 2 x 1
tab pack (1mg) and 1 x 60-tab pack (1mg) =
£65.12

*500micrograms (1st week), 1mg (¥ week),
then 2mg

14 tablets of 500micrograms, 14 tablets of 1m
and 84 tablets of 2mg = 1 x 20-tab pack
(500micrograms), 1 x 20-pack (1mg), 2 x 60-t
pack (2mg) =

£156.05

=)

20-
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Clozapine

Schizophrenia:

ADULT over 16 years

12.5 mg once-ertwicen first day

25-50mg on second day

then increased gradually (if well tolerated) inpstef
25-50 mg daily over 14-21 days up to 300 mg daily
divided doses (larger dose at night, up to 200 gity d
may be taken as a single dose at bedtime); if saces
may be further increased in steps of 50-100 mg onc|
(preferably) or twice weekly;

usual dose-20@50450-600 mg daily

max. 900 mg daily

Assumptions (FO)

Patients are on clozapine for at least 6 montlse¢oif
the drug is effective or not. If they respond tlségy on
the drug for 12 months.

Costing is done for 6 months

1* week: 100mg (25mg step) / 100mg (50mg step)
2" week: 200mg (25mg step) / 200mg (50mg step)
3 week: 300mg (25mg step) / 300mg (50mg step)
4" week: 450mg (25mg step) / 450mg (50mg step)
5" week: 450mg / 600mg (50mg step)

6"-24" week (126 days): 450mg / 600mg

ELDERLY

12.5 mg once on first day

25-37#5mg on second day

then increased gradually (if well tolerated) inpstef
25 mg daily over 14-21 days up to 300 mg daily in
divided doses; if necessary may be further incit@se
steps of 50-100 mg once (preferably) or twice wgek
usual dose 200-450 mg daily, max. 900 mg daily
Costing is done for 6 months

1% week: 100mg / 100mg

2" week: 200mg / 200mg

3 week: 200mg / 300mg

4™ week: 200mg / 450mg

524" week (133 days): 200mg / 450mg

Clozaril (Novartis)

Tablets

25mg, 28-tab pack = £6.17

25mg, 84-tab pack (hosp. only) =
£18.49

100mg, 28-tab pack = £24.64
100mg, 84-tab pack (hosp. only) =
£73.92

Denzapine (Denfleet)

Tablets

25mg, 28-tab pack = £6.17
25mg, 84-tab pack = £18.49
100mg, 28-tab pack = £24.64
100mg, 84-tab pack = £73.92

Zaponex (IVAX)

Tablets

25mg, 84-tab pack = £22.17
100mg, 84-tab pack = £50.00

178

ADULT

* 450 per day — 25mg step

5 x 84-tab (25mg), 1 x 28-tab (100mg) and 6
84-tab (100mg)

* 600 per day — 50mg step
3 x 84-tab (25mg), 2 x 28-tab (100mg) and 9
84-tab (100mg)

Clozaril (Novartis)
£560.61 - £770.03
Denzapine (Denfleet)
£560.61 - £770.03
Zaponex (1VAX)
£460.85 - £566.51

ELDERLY
* 200 per day — 25mg step
1 x 84-tab (25mg) and 5 x 84-tab (100mg)

* 450 per day — 25mg step
5 x 84-tab (25mg), 1 x 28-tab (100mg) and 7
84-tab (100mg)

Clozaril (Novartis)
£388.09 - £634.53
Denzapine (Denfleet)
£388.09 - £634.53
Zaponex (IVAX)
£272.17 - £460.85




Source BNF 53, March 2007. Text from BNF, howegenssed out numbers are those not used in thisigppon advice from clinical expert
Assumptions Treatment is for 8 weeks (56 days); 2 weekstadtton and 6 weeks of maintenance
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Appendix 11. Costs of treating epilepsy

Data on the costs of treatment for epilepsy haes lextracted fronthe Health Technology
Assessment report reviewing the cost-effectivenésisugs for adults with epilepsy (Wilby et
al., 2006). Costs can be split into two components:
» Costs associated with drug therapy (and monitamhaied to that therapy)
« Other more general resource use and costs assbueiitediagnosis of epilepsy (GP
consultations, outpatient consultations, A&E visiedephone calls to clinical
departments from patients (and family) for adviod mpatient stays).

The treated state assumes an initial start-upafdsl49 for patients starting a course of anti-
epileptic treatment plus the cost of general resoiwr a patient who has achieved seizure
freedom (£98) plus the cost of antiepileptic dingrapy. The cost of antiepileptic drug
therapy has been averaged across all possible#epiic drug treatments available.

Table 58. Epilepsy treatment costs

Treated (seizure freedom and acceptable side gffect
Annual cost for general resour¢e£247
use
Annual cost for drug therapy £542 (range £328-£757)
Total annual cost £789 (2001/02 prices)
Total annual cost £920 (2005/06 prices)*

*Inflated using Unit Costs of Social Care, 2006 Rag Prices Index
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