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Abstract

Introduction: Schizophrenia is a devastating mental illness that impairs mental and
social functioning and often leads to the development @hotbid diseases hey are

at geater risk for metabolic dysfunctions than other individuals due to a number of
reasons, including inactive lifestyle, poor dietary choices, and side effects of
antipsychotic medicationgtypical antipsychotics were reported to be associated with
increasd risk of hyperglycaemia and hyperlipidemia, and subsequently increase the
risk of metabolic syndrome. However, ziprasidone and aripiprazole have a favourable
metabolic profile.

Objectives:i) To determine the prevalence of metabolic syndrome and itpa@oents
among schizophrenia patients. ii) To determine the improvement and reversibility of
metabolic syndrome, its components and lipid profiles after switching to aripiprazole
or ziprasidone. iii) To determine the safety and efficacy opimazole and
ziprasidone in the treatment of schizophrgratients with metabolic syndrome.
Methodology:Screening-The study was conducted at four mental institutions and
four general hospitalsStudy population were schizophrenia patients aged between 18
and 65 yearsld, who met the DSMV TR criteria for schizophrenidRatients should
receive antipsychotic treatment for at least 1 year and were not on mood stabilizer.
Metabolic syndrome was defined by using the National Cholesterol Education
Program Adult TreatmerRanel IIl (NCEP ATP lll) criteriamodified for Asian waist
circumference.

Randomized doubleblind controlled trial was conducted for -Gonth after
screeninglhe doseof aripiprazole anaiprasidonecan be either increased or reduced
based on clinical assement. The total daily dosage of ziprasidone ranges from 80mg
- 160mg.The total daily dosage of aripiprazole ranges from 10r8§@ mg. The

outcome measures included body mass index (BMI), waist circumference, blood



pressure(BP), fasting blood sugar (FEB®Y lipid profile,adverse effects monitoring

and clinical rating scale such as Positive and Negative Symptoms Scale (PANSS),
Clinical Global Impression Scale (CGI), Abnormal Involuntary Movement Scale
(AIMS), Barnes Akathasia Scale (BAS) and Simpson Argeee (SAS)ntentionto-

treat analysis anchixed-effects model with repeated measures (MMRM)d@atistical
analysis were done

Results: A total of 527 patientsvere screened but only 270 schizophrenia patients
fulfil all inclusion and did not have argxclusion criteriaThe prevalence of metabolic
syndrome was 46.7%. There was improvement in the prevalence of all metabolic
syndrome component from baseline tanénth after switching to aripiprazole or
ziprasidone; waist circumference (aripiprazole 84M8644.4%, ziprasizone 87.1%

vs. 35.3%), HDL cholesterol (aripiprazole 54.4% vs. 33.3%, ziprasizone 52.9% vs.
23.5%), triglycerides (aripiprazole 50.0% vs. 21.1%, ziprasizone 37.6% vs. 12.9%),
BP (aripiprazole 41.1% vs. 25.6%, ziprasizone 32.9% vs. 20BBg (aripiprazole
42.2% vs. 20.0%, ziprasizone 25.9% vs. 8.2%, p<0.05). Switching to either
aripiprazole or ziprasidone cause statistically significant reduction in prevalence of
metabolic syndrome fier 6 month of treatment (aripiprazole 58.9% vs. 30,0%
ziprasizone 51.8% vs. 15.3%, p<0.05). There was statistically significant improvement
in PANSS, CGI, BARS and SAS after switching to aripiprazole or ziprasidone.
Conclusion: The prevalence of metabolic syndrome in schizophrenia patients
receiving antipsghotic in Malaysia was very high. Switching to aripiprazole or
ziprazidone was effective in reversing the metabolic syndrome and its components

among schizophrenia patients who had metabolic syndrome.



Abstrak

Pendahuluan: Skizophrenia adalah penyakihental yang boleh menyebabkan
kesengsaraan, melemahkan fungsi sosial dan mental, dan kerap menjurus kepada
pencetusan penyakpenyakit lain. Pengidapnya mempunyai risiko yang lebih tinggi
untuk metabolik tidak berfungsi berbanding dengan orang ramdiadlikan beberapa
faktor termasuk kehidupan yang tidak aktif, pemilihan pemakanan yang salah dan
kesan sampingan ubabatan antipsikotik. Antipsikotik atipikal telah dilaporkan
mempunyai kaitan dengan pertambahan risiko hiperglisemia, hiperlipidemia dan
seerusnya meningkatkan risiko sindrom metabolik. Walaubagaimanapun, ziprasidone
dan aripiprazole mempunyai profil metabolik yang lebih selamat.

Objektif: i) Untuk mengetahui prevalen sindrom metabolik dan komponennya di
kalangan pesakit skizophrenia. Wintuk mengetahui tahap pembaikan dan kebolehan
untuk pulih dari sindrom metabolik dan komponennya serta profil lemak setelah
ditukarkan ke ubat aripiprazole atau ziprasidone. iii) Untuk mengetahui keselamatan
dan keberkesanan aripiprazole dan ziprasidomaldm rawatan pesakit skizophrenia
yang menghadapi masalah sindrom metabolik.

Kaedah: Kajian ini telah diadakan di empat institusi mental dan empat hospital umum
kerajaan. Populasi kajian ini terdiri daripada pesakit skizophrenia yang berumur di
antara 8 ke 65 tahun dan mereka memenuhi kriteria BISM R untuk skizophrenia.
Pesakit mestilah menerima rawatan antipsikotik sekukangngnya selama setahun
dan tidak boleh mengambil ubat penstabil emosi. Sindrom metabolik telah
didefinasikan mengunakan krnite Program Kebangsaan Pendidikan Kolesterol Panel
Rawatan Dewasa Il (NCEP ATP IIl) diubahsuai mengikut ukuran pinggang orang
Asia. Kajian rawak dwi rabun telah dijalankan selama 6 bulan selepas saringan. Dos
ubat ziprasidone adalah di antara julat 8ar6@mg. Jumlah dos harian untuk

aripiprazole adalah di dalam julat 10/8@mg. Penanda aras kajian termasuk Index
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Jisim Badan (BMI), ukuran lilit pinggang,tekanan darah, paras gula dan lemak ketika
berpuasa, pengawasan kesan sampingan ubat, Skala Simptdih daosiNegatif
(PANSS), Skala Impresi Global KlinikdCGl), Skala Pergerakan Luar Kawal Tidak
Normal (AIMS), Skala Akathasia BarngBAS) dan Skala Simpson Angus (SAS).
Analisa tindakan untuk saringan dan model kesan bercampur dengan pengukuran
berulangdMMRM) telah digunakan di dalam analisa statistik.

Keputusan: Sejumlah 527 pesakit telah disaring tetapi hanya 270 pesakit skizophrenia
memenuhi semua kriteria kemasukan dan tidak mempunyai kriteria pengasingan.
Prevalen sindrom metabolik adalah sebangék7%. Terdapat penambahbaikan di
dalam semua prevalen komponen sindrom metabolik dari permulaan sehingga 6 bulan
selepas pertukaran rawatan kepada aripiprazole atau ziprasidone; ukuran lilit pinggang
(aripiprazole 84.4% vs. 44.4%, ziprasizone 87.1% vs3%% HDL kolesterol
(aripiprazole 54.4% vs. 33.3%, ziprasizone 52.9% vs. 23.5%), triglycerides
(aripiprazole 50.0% vs. 21.1%, ziprasizone 37.6% vs. 12.9%), tekanan darah
(aripiprazole 41.1% vs. 25.6%, ziprasizone 32.9% vs. 20.0%) , paras gula berpuasa
(anpiprazole 42.2% vs. 20.0%, ziprasizone 25.9% vs. 8.2%, p<0.05). Penukaran
kepada aripiprazole atau ziprasidione menyebabkan pengurangan prevalan sindrom
metabolik selepas rawatan selama 6 bulan (aripiprazole 58.9% vs. 30.0%, ziprasizone
51.8% vs. 15.3%,40.05). Terdapat perbezaan dari segi statistik untuk PANSS, CGl,
BARS dan SAS selepas penukaran kepada aripiprazole atau ziprasidione.

Kesimpulan: Prevalan sindrom metabolik di kalangan pesakit skizophrenia yang
mengambil ubat antipsikotik di Malaysia aalalsangat tinggi. Penukaran ubat kepada
aripiprazole atau ziprasidone adalah berkesan untuk memulihkan sindrom metabolik di

kalangan pesakit skizophrenia yang mengalami masalah tersebut.
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1 Introduction

Chapter ONE: Introduction

Schizophrenia is a severe and persistent disabling brain disorders characterized by a
disintegration of the process thinking, of contact with reality and of emotional
responsiveness. The breakdown in these processes manifests as symptoms of
hallucinations, delusions, disorganized communication, poor planmeduced
motivation and blunted effect. All of these havep@found impact on social or
occupational function of the afflicted individugAwad et al.,1997a Awad et

al.,1997b.

1.1 History of Schizophrenia

Symptoms resembling schizophrenia had been described in as early as 2000 BC by
ancient Egyptians. However only in 1887 when Emil Kraepelin (1%55)

classified it as a discretetinenpirade cdaxst
individuals who present with symptoms ¢

definition (Kraepelin,190Y.

The psychiatrist Kurt Schneider (188967) then listed the forms of psychotic

symptoms that he thought distinguished schizophrenia from other psychotic

symptoms. Theseerecalled firstr ank sy mpt oms oeranksymptome i der

(Schneider,1950 While these symptoms have contributed to the current diagnostic

criteria, their reliability has been questiond@ertdsen,2002 The firstrank

symptoms include:

A Delusions of being controlled by an external force

A The belief that thoughts are being ins
mind

A The belief that oneds thoughts are bei
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A Heaaring hallucinatory voices that C 0O mMme

have a conversation with other hallucinated voices.

Il n 1911, Eugen Bl euler proposed the ter
O0splitting of t h e parmatiom @féfynctian detween pergonaltye t
thinking, memory and perception as seen in this mental disease. Blueler was also the

first to describe the syBuerdd8d as Oposit

Schizophrenia is not synonymous with dissociative identity disorder (or known as
0spl it peisaammmonh misupderstandidg partly due to the meaning of the
term wused (6splitting of t he mi ndod) .
schizophrenia may hear voices and may experience the voices as distinct personalities,
schizophrenia does not involve aerpon changing among distinct multiple

personalities.

Therewereat least 15 different diagnostic systems for schizophrenia identified in the
literature over the last 3 decad@erner et al.,1983 While the operational approach

in psychiatry has been considered by mang @sogress in the right direction,was

also being increasingly criticized for a number of negative pragmatic consequences
(Andreasen,1998Maj,1998 Tucker,1998 Parnas and Zahayi,2002The obvious
unpredictability of the contemporary diagnosise® a serious problem for etiological
research especially genetic linkage research and early intervention $fadieson et

al.,2003.

The issues of validity and reliability of psyaliic diagnosis are frequently conflated
in the literature. For instance, in a study that made comparisohsteshational

Classification of Disease® (ICD-9) and International Classification of Diseases 10
(ICD-10) in first-admitted patients, it was fad that only formal thought disorder and

family historymghtb e consi dered as oO0concurrent/ co
2
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extraclinical measures)(Kendler,1990. On both indices, some investigators
suggested hiat the ICD10 appears to be less valid than the {€@Parnas and
Bovet,1991 Kendler,1990. Clearly,continuing debate and research on the boundaries

of schizophrenia was warranted to assess the validity of current diagnostic systems.

1.2 Epidemiology of Schizophrenia

The worldwide prevalence of schizophrenia is estimated to be around 1%, as reported
in the Diagnostic and Statistical Manual of Mental Disorders, fourth edi&mM 1V)
(1999, though the rate may vary across the world, within cowsjtaed among local

neighbourhoodg§lablensky et al.,199Kirkbride et al.,2006Kirkbride et al.,200Y.

The onset of schizophrenia symptoms usually occurs in young adul(tastle et
al.,199). Diagnosiswas | ar gel y b as e d-reponed éxpedencp andi e n |
observed behaviour. Currently scientist still exploring the laboratory test for

schizophrenigSchwarz et al2010.

While it was a widely held view that schizophrenia was much more common in men
(McGrath et al.,2004Isohanni et al.,2006 a systematic review by Saha et(2005

found that schizophrenia was just as common in women.

Il n Sahaods revi ew, rece dstonates| frono 188 studigs2wiere p r e
identified. These estimates were drawn from 46 countries, including Argentina,
Australia, Botswana, Canada, China, Croatia, the European countries, India, Indonesia,
Iran, Israel, Japan, New Zealand, Papua New Guinessi&®uSri Lanka, Taiwan,

United Kingdom, United States, Uzbekistan, Yugoslavia and others. The identified
studies were divided into core studies (n=132), migrant studies (n=15) and studies
based on other special groups (n=41). Based on combined prevagtmeates, the

review found no significant differences in schizophrenia incidence between males and

3
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females. In addition, there was also no substantial difference between urban, rural and

mixed sites, although developing countries tended to have lowaal@nee rates.

While 15 migrant studies were identified from eight countries (i.e. Australia,
Germany, India, Israel, Taiwan, the Netherlands, United Kingdom and United States),
only 5 studies were suitable to be included for analysis. Based on the ltateedhe
prevalence of schizophrenia in migrants was noted to be higher compared to the native

population.

The special group studies came from 14 countries: Australia, Canada, Denmark,
Finland, Germany, India, Israel, Japan, Romania, Spain, Swedenarlainited
Kingdom and United States. Due to the marked heterogeneity of the data from the
special group studies, it was not possible to perform a combined analysis. However, it
was noted that prevalence estimates were very high in the homeless populations
the other hand, religious groups (e.g. Amish) tended to have lower prevalence

estimates.

1.3 Causes and Pathophysiology

The exact causes of schizophrenia are not known, but are believed to be a combination
of biological, psychological and social tacs (Nasrallah et al.,20)1 Biological

factors include genetically inherited brain abnormal@pephercet al., 2012 with or

without obstetric complicationgBrown and Derkits,2000Q which can lead to subtle
alterations in the brain that make a person suscepbbtieveloping schizophrenia.
Other factors, such as early environmental and psychosocial stressors (e.g. family
stress or social stress during childhood or young adulthood) serve as precipitating or

exacerbating factor®ay et al.,198Y).

1.4 The Disease Burden of Schizophrenia
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Schizophrenia is known to be a major cause of disability. In a study of 17 health
conditions in14 countries, active psychosis was ranked the -thndtdisablng
condition, right after quadriplegia and dementia, and before paraplegia and blindness
(Ustun et al.,1999 In addition to the direct burden, the patients are confronted with
prejudice and discrimination. The stigma attached to schizophrenia caewaitgsus

cycle of discrimination leading to social isolation, unemployment, drug abuse, long
lasting institutionalisation or even homelessnéRessler et al.,2005 All of these

further decrease the chances for recovery and reintegration into normal life.

Schizophrenia is indeed the most burdens@nd costly illness worldwide. The life
expectancy is reduced by approximately 10 years, mostly as a consequence of suicide
(Caldwell and Gottesman,199&rlangsen et al.,20)2 According to the Global
Burden of Disease Study, schizophrenia causes a high degree of disability, which
accounts for 1.1% of the total disabitigjusted life years (DALYs[Murray and
Lopez,1996 Murray and Lopez,1997 which was a metric to quantify the overall

disease burde. One DALY can be considered as 1

In the World Health Report, schizophrenia was listed as thée&ding cause of
DALYs worldwide in the age group of 184 years. While there are direct costs of
providing care for individua with schizophrenia, the indirect costs encompasses loss
of productivity through impairments, disability and premature death, as well as some

legal problemsncluding violencg WHO,2003).

In addition to direct burden, there is considerable burden on the caregivers of
schizophrenia patients. The caregivers are usually family members. The loarden
families ranges from emotional reactions to the iliness, the stress coping with disturbed
behaviour, the disruption of household routine, the stigma they are confronted with,
the restriction of social activities and economic difficulties. In a sthdiydssessed a

5



1 Introduction

cohort of caregivers of schizophrenia patients using the Involvement Evaluation
Questionnaire (European version), it was found that 51% of caregivers experienced
significant emoti onal di stress. Hsag her
patientr at ed needs, patientso | ower gl obal

life were found to be related to the severity of family bur(fearabiaghi et al.,200.7

1.5 Signs and symptoms

The symptoms of schizophrenia usually follow a waxing and waningeobowever,
the patientos p @ahtchangenoveo year@lasrallpht ed ah 20)In
Patients with schizophrenia manifest a variety of symptoms, which can falhiet® t

broad categorie@eralta and Cuesta,2Q@yebode,200R

1
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1.5.1 Positive symptoms

Positie symptoms of schizophrenia are easily noticeable behaviours not seen in
healthy people. They include hallucinations, delusions, disorganized behaviour and

disorganized speech.

1.5.2 Negative symptoms

The term O6negati ve symgehce afndmareembtienalandt o
behavioural traits or abilities, such as flat or blunted effect and emotion, poverty of
speech, anhedonia and lack of motivation. These symptoms are not obvious, therefore
are harder to recognize as part of the disorder.

Despte the appearance of blunted affect, recent studies indicate that there is often a
normal or even heightened level of emotionality in schizophrenia, especially in

response to stressful or negative evé@tshen and Docherty,20D4

1.5.3 Cognitive symptoms

Cognitive symptoms or cognitive deficit are problems with attention (e.g. inability to
sustain attention)Kurtz,2005, certain types of memory (e.g. the ability to keep
recentlylearned information and use it right away), and executive functioning (e.g. the
ability to absorb and interpret information and make decision based on that
information) (Bentall et al.,200) These symptoms are subtle and are ofteactkd

only when neuropsychological tests are performed. Cognitive impairments often
interfere with the patient's ability to lead a normal life and earn a living. This can

cause great emotional distress.
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1.6 Diagnostic Criteria and Classification

The dagnosis of schizophrenia is largely based onregpérted experiences, as well
as abnormalities in behaviour reported by family members, friends -aoders,
followed by secondary signs observed by a psychiatrist, social worker, clinical

psychologist oother clinician in a clinical assessment.

There is a list of criteria that must be met for someone to be diagnosed with this
mental iliness. The current most widely used criteria for diagnosing schizophrenia are
from the Ameri can ¢ Biggeoktic and iStatisticaAMasualcof a t i
Mental Disorders, Fourth Edition Text Revision (DSWFTR) (2000, and the World

Heal th Organi zationos I nternati onal St e

Revision (ICD10) (WHO,19944 .

While ICD-10 criteria are commonly used in Europe, DBMTR criteria are used in

the USA and the rest of the world, aa@ more popular in research studies.

1.6.1 DSM-IV-TR Criteria

Based on DSM IVIR criteria, a person must display certain characteristics or
symptoms to be diagnosed with schizophrenia.

Characteristic symptoms

Presenting two or more of the following, each for a significant portion of time during a
onemonth period (or less, if successfully treated):

1 Delusions

1 Hallucinations

9 Disorganized speech (e.g. frequent incoheresppeaking in abstracts)

1 Severely disorganized behaviour (e.g. dressing inappropriately, crying frequently)

or catatonic behaviour
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1 Negative symptoms, such as affective flattening (lack in emotional response),
alogia (lack in speech), or avolition (lacknmotivation)
However, if delusions are bizarre or hallucinations involve commentary voices, only

one of the above symptoms is required for diagnosis.

Duration
Individual must shows continuous signs of the disturbance for at least 6 months. This
6-month pelod must include at least 1 month of actplease symptoms (or less, if

successfully treated).

Social/occupational dysfunction

One or more major areas of functioning, such as work, interpersonal relations or self
care, are markedly below the level achiepeidr to the onset for a significant portion

of the time since the onset.

Note that schizophrenia cannot be diagnosed if symptoms of mood disorder or
pervasive developmental disorder are present, or if symptoms are the direct result of a

substance (e.gbase of a drug/medication) or a general medical condition.

Based on the predominance of certain symptoms and absence of others, th&-DSM
TR distinguishes five clinical subtypes of schizophrenia:

1 Paranoid type

Delusions and hallucinations are presenttbatight disorder, disorganized behaviour,
and affective flattening are absent (DSM code 295.3, corresponding to ICD code
F20.0).

1 Disorganized type

Thought disorder and flat affect are present together in this subtype of schizophrenia
(DSM code 295.1, corepondi ng to I CD code F20. 1),

schizophr enlOariberiak n t he |1 CD
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9 Catatonic type

Prominent psychomotor disturbances are apparent. Symptoms can include catatonic
stupor and waxy flexibility (DSM code 295.2, corresponding to ©Be F20.2).

1 Undifferentiated type

Psychotic symptoms are present, but do not meet the criteria for paranoid,

disorganized or catatonic types (DSM code 295.9, corresponding to ICD code F20.3).

1 Residual type

Positive symptoms are present at a low intensityly (DSM code 295.6,

corresponding to ICD code F20.5).

1.6.2 ICD-10 Criteria

ICD-10 classification and diagnosis of schizophrenia differs only slightly from the

DSM IV-TR classification.The ICD-10 distinguishes nine symptomatic categories to

diagnose duizophrenia:

(@  Thought insertion or withdrawal.

(b)  Delusions of control, influence or passivity.

(c) Hallucinatory voices.

(d)  Persistent delusions that is culturally inappropriate or completely impossible.

(e)  Persistent hallucinations imya modality, accompanied by fleeting or delusions
without clear affective content.

() Breaks in train of thought, incoherence or irrelevant speech, neologisms.

(9) Catatonic behaviour.

(h) Negative symptoms.

0] Significant and consistent changepersonal behaviour (such as idleness; self

absorbed attitude).

10
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The normal requirement for a diagnosis of schizophrenia is that a minimum of one
very clear symptom (and usually two or more if less etesy belonging to any one of

the groups listed asa) to (d) above, or symptoms from at least two of the groups
referred to as (e) to (h), should have been clearly present for most of the time during a

period of 1 month or more.

Based on the predominance of certain symptoms and absence of others, @ ICD
also distinguishes schizophrenia into different subtypes. Apart from the five subtypes
recognized in DSMV-TR, the ICD10 recognizes a further two subtypes:

1 Postschizophrenic depression

This refers to a depressive episode arising in the aftermattscfizophrenic illness,
where some lowlevel schizophrenic symptoms may still be present (ICD code F20.4).

1 Simple schizophrenia

Insidious but progressive development of prominent negative symptoms with no

history of psychotic episodes is observed in shistype (ICD code F20.6).

11
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1.7 Complications and Impact of Schizophrenia

Schizophrenia is associated with several complications that significantly affect the
health and life of patients, as well as their family, friends and caregivers. This mental
illness causes suffering to patients as a result of symptoms, lower quality of life, lost
independence, poorer social integrationegesting medical morbidity, and increased
mortality (Becker et al.,2002 Schizophrenia also puts a considerable burden on the

scciety, and leads to reduced economic productivity.

1.7.1 Outcome after First Episode

(a) Recovery

Follow up studies have shown a substantial number of schizophrenia patients
achieving full recovery (i.e. sustained improvement in both symptoms and
socialhocational functioning) when examined decades after an index admission

(Harrison et al.,20Q1ITorgakboen,201p

In a study by Robinson et €004, for instance, data from a prospective study that
followed up patients for a period of up to 9 years frameirt first episode of
schizophrenia or schizoaffective disorder veaamined. Their analysis suggested that
patients with firstepisode schizophrenia or schizoaffective disorder can recover.
Although some patients with firglpisode schizophrenia can achesustained
symptomatic and functional recovery, the overall rate of recovery during the early
years of the illness was lowonly 13.7% of subjects met full recovery criteria for 2
years or longer. Almost half of the subjects achieved symptom remissiogh, and
about a quarter had adequate social functioning for 2 years or more.

They also reported that better cognitive better cognitive functioning at stabilization

was more likely to lead to full recovery, both adequate social or vocational functioning

12
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and symptom remission. More cerebral asymmetry was also associated with full

recovery angdadequate sociandvocational functioning.

(b) Quality of Life

In a study that involved 50 first episode schizophrenic patients, who were mostly
neuroleptienaive atstudy intake, found that negative symptom severity was positively

and significantly correlated with later occupational impairment, financial dependence
on others, impaired relationships with friends, impaired ability to enjoy recreational
activities, andglobal assessment of functioning, i.e. negative symptoms moderately

predicted poorer quality of life early in the course of schizophi&fozet al.,1998

Knowing that negave symptoms were a portent or poor quality of life may influence
the clinician to go for atypical neuroleptic treatmésingam et al.,203Buchanan et
al.,2013 and stress the need for more intensive psychosocial interventions for patients

with prominent initial negative symptoni8lcGlashan et al.,1990

Severe negative symptoms hettime of hospitalization might be a portent of poor
outcome. In general, the psychotic and the disorganized symptom dimensions did not

appear to predict subsequent quality of (Behennach et al.,2011

13
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(c) Relapse

There was a high rate of relapse within 5 years of recovery from a first episode of
schizophrenia and schizoaffective disorder. This risk was diminished by maintenance
antipsychotiadrug treatment as reported by Robinson @989. Results showed that

5 years after initial recovery, the cumulative first relapse rate was 81.9%, end th
second relapse rate was 78.0%. By 4 years after recovery from a second relapse, the

cumulative third relapse rate was 86.2%.

Discontinuing antipsychotic drug therapy increased the risk of relapse by almost 5
times. Subsequent analyses controlling fdipaychotic drug use showed that patients

with poor premorbid adaptation to school and pr®rbid social withdrawal relapsed
earlier. Other factors, such as baseline symptoms, neuroendocrine measures, time to
response of the initial episode, adverse ¢ffeduring treatment, and presence of
residual symptoms after the initial episode were not significantly related to time to

relapsgRobinson et al., 1999

(d) Treatment Response

In general, firstepisode patients appeared to be more sensitive to the pharmacologic
effects of antipsychotic drugs than older chronic patients in that they exhibited higher
rates of recovery, more frequent extrapyramidal side effaot$ required lower drug
doseqRemington et al.,199%etersen et al.,20p8However, following lheir recovery
first-episode patients experienced a high rate of psychotic relapse particularly if they

discontinued antipsychotic medicati@@itlin et al.,2001 Ucok et al.,200%6

14
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1.7.2 Social Burden

Impaired information processing was probably the most harmful symptom of
schizophreni a, as it significantl weraf f ec
rates of employment, marriage and independent living compared to other healthy

individuals(Shrivastava et al.,20)1.1

Schizophrenia might also cause patients to abuse substance. Alcohol and drug abuse
were common in schizophrenia patients, particularly in younger (Wéziser et
al.,2003 van Nimwegen et al.,2005Jones et aR011). Substance abuse was
associated with increased hostility and violence, and problems such-esmpliance

with medication, poor nutrition and suici@@mith and Hucker,1994oti et al.,201]

Not all violencebehaviouramong schizophrenia patients was attributed to substance
abuse though. Some patients who were schizophrenic might be violent due to
hallucinations or delusions , or as a result of psych@se et al., 1998 In fact,
Westernstudies reported that 5% to 10% of those charged with murder have a
schizophreniapectrum disordefMullen,2006 Fazel and Grann,2004A. |. Simpson

et al.,2004.

Schizophrenia was also related to other social problems, such agedong
unemployment, poverty and homelessne&elten et aJ2007 Mueser and

McGurk,2004.

1.7.3 Economical Burden

Schizophrenia is by far the most costly psychiatric illness because of the range of
healthcare needs schizophrenia patients have. As widr othjor chronic diseases,
schizophrenia places a great economic burden on the s@deattin,1995, in terms

of:
15
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9 Direct costs (e.g. in and outpatient care, residential care, drug therapy);
1 Indirect cost (e.g. absence from work, lost productivity due to unemplaynand

1 Intangible costs (e.g. suffering experienced by the patient and family).

The cost of lost productivity was especially large. England, nearly 80% of
schizophrenia patients remathunemployed. The estimated total societal cost which
includes diect cost of treatment and care, and indirect costs to the society in 2004 and

2005 was 6.7 billion pound#angalore and Knapp,2007

Similarly, the indirect excess cost due to unemployment was the largest component of

overall schizophrenia excess annual costs in US in @0@2et al.,200%h

1.7.4 Impact on Quality of Life

Schizophrenia was a debilitating loteym disorder that has a profound impact on
patientsdé quality of [|ife. The cogniti ve
psychiatric disordertent o have a | asting effect on

functioning and subsequently on quality of ligee et al.,2003

Sever al areas that affected in a schizc
(2003 include :
1 Interpersoal relationships
Patients felt isolated and were difficult to establish interpersonal relationship
because of their mental health problems. They worried about what others thought
of them. Friends and family might try to avoid a schizophrenia patienbchie br
her psychiatric status.

9 Control of behaviour and actions

16
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Schizophrenia patients usually avoid situations that they had previously enjoyed
and choose to be isolated because of fear of they would lose control of their
behaviour and actions.

1 Opportunty to fulfil occupational roles
The illness of schizophrenia made them to work or fulfil occupational roles. This
reduces their job choices, leaving them feeling useless, experiencing loss of respect
and value in the job market, and thus loss of contéhbtathers.

1 Activities and plans
Schizophrenia patients experienced constraint in carrying out activities and plans,
such as not being able to travel, go on holiday, live where they would choose, or
plan anything too far ahead.

1 Selfvalue
Low seltesteen, lowered morale, fear, feeling helpless and useless are some of the
psychological responses of schizophrenia patients to their illness.

1 Labelling and attitudes from others
The stigma attached to having schizophrenia or any other mental health problems
result in the public to reject schizophrenia patients, causing a negative impact on

their relationships, social life, work and image.

1.7.5 Mortality in Schizophrenia

Mortality rate was generally higher and life expectancy decreased among people with
schiophrenia than the general populati@dortensen and Juel,199%arris and
Barraclough,1997Tenback et al.,2032Taking into account of all premature deaths,
people with schizophrenia usually livel2 years shorter than the general population
(Goldman,1999Babidge et al.,20Q1Brown et al.,2000Lawrence et al.,20Q0 For

example, an Australian study showed that patients with schizophrenia were found to
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be 2.9 times more likely to die of natural causes than people in the general population

(Ruschena et al., 1998

Mortality was als increased because of coexisting medical illnesses, whether due to a
combination of unhealthy lifestyles (e.g. lack in exercise, smoking, poor diet), side

effects of medication, or decreased health (fAarewn etal.,2000.

Other causes of mortality include cardiovascular disease (CVD), diabetes and its
complications (e.g. kidney failure), respiratory disease (including pneumonia,
influenza), and infectious disease (e.g. HIV/AID®parks et al.,2006 The rates of
mortality from these diseases in schizophrenia patients were several times higher than
observed in the general populati@sby et al.,2000(Table 1.1).

Table 1.1 Prevalence of natural causes of death in schizophrenia are greater
compared with general population

Cause obDeath Prevalencein Relativeto General
Population
Endocrine disoredrs (diabetes) 2.7 times
CVD 2.3 times
Respiratory disease 3.2 times
Infectious disease 3.4 times

Nevertheless, study also showed that, as a whole, a diagnosis of schizophrenia was
associated with a better life expectancy than substance abuse, |igrsbsarder,

heart attack and stroKelannerz et al.,200Q1

While 60% of premature deaths in schizorg
(i.e. nonsuicide related)Brown and Mitchell,201)L, suicide was a weknown
contributing factors to shorter life span in people with schizophrenia, accounting for
about 30%40% of excess mortalittMortensen and Juel,1998rlangsen et al.,20}2

A recent study showed that 30% of patients diagnosed with this condition had

18
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attemptedsuicide at least once during their lifetiflfadomsky et al.,1999Another
study reported that 10% of individuals with schizophrenia die by su{Gdé&lwell

and Gottesman,19%0

1.7.6 Care and management barriers

There were many popular misconceptions surrounding schizophrenia, and the stigma
associated with this mental disorder has been identified as a major obstacle in the
treatment and recovery of patients with schizoplaréhicGorry,1999. Individuals

with schizophrenia were thought to be violent by the majority of the pdbh& et
al.,1999. They were also believed inable to make decisions regarding their treatment
and on money managemédRescosolido et al.,1999

1.8 Prognosis

While full recovery was only attaidein about one third of patients, numerous
international studies have demonstrated favourable -texmy outcomes for
schizophrenia, even though full recovery was not achig¢Rabinson et al.,2004
Harding et al.,1987 For example, a-year community study found that as many as
62% of people with schizophrenia showed overall improvement on a composite
measure of symptomatic, clinical and functional outcolgitvey et al.,200/7

Multiple factors appear to influence the outcome of this disease. Symptoms during the

acute iliness early in the presentation of schizophrenia $@me prognostic value.

Factors that predict good outcome highlighted by some stu@esidson and
McGlashan,1997 ieberman et al.,1996nclude:

1 Gender

Prognosis was usually better in female patients, as they responded better to
antipsychotic medications than the male patié@enuso and Pandina,2Q07

1 Type of symptoms
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If schizophrenia was treated quickly and consityenith good response to treatment,
the prognosis was usually very go¢dohen et al.,2008 However, thiswas true
mainly for positive symptoms that responded fairly well to antipsychotic medication.
Presence of mood symptoms and goodmeebid functioning also help to improve

disease outcom@mminger et al.,1997

I Onset of illness
Chances for recovery were better for acute onset compared with insidious onset of the
diseasgFreudenreich et al.,200Prognosis was also better if the first episode occurs

at older ag€Rajji et al.,200%.

1 Family history of schizophrenia
Family history of schizophrenia was relevdhticanin and Redzic,20)0 Prognosis
was better if no one in the immediate biological family of first degree relatives has

schizophrenia or a related condition.

1 Structural brain abnormalities
The presence of abnormal brain structure and function as indicated by a brain scan

usually predicts a poor progno${3'Brien et al.,1996

On the other hand, predictors of poor outcome \idoeet al.,1998
A Poor premorbid adjustment

A Longerinterval from the onset to treatment

A Absence of any clear precipitating events

A Presence of negative symptoms.

1.9 Medical Co-morbidity of Schizophrenia
Schizophrenia has b-se B 0 r tdeersicmir(glldbeck, 1O&ass ed
Goldman,1999Babidge et al.,20Q1because it was associated withessive medical
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morbidity and mortality(Druss et al.,200)1 The high mortality and morbidity may
generally be attributed to an environment, in which unhealthg highrisk
behaviours such as smoking, substance abuse, lack of exercise and poor diet are

prevalent in a schi(@Browktaldd®y.a patient ds |

People diagnosed with schizophrenia were also likely to be diagnosed vatorba
medical conditions, including clinical depression and anxiety disor(feirs et
al.,2006 Lysaker et al.,2070 metabolic disturbance¢Huang et al.,2009 and

cardiovasculadiseaséLahti et al,2012.

1.9.1 Prevalence of Medical Co-Morbidity in Schizophrenia

In a study by Carney et 82006, where they examined chronic medicalmorbidity

in people wih schizophrenia, it was found that subjects with schizophrenia were
significantly more likely to have one or more chronic conditions compared with those
who had not reported of any psychiatric disorder. Adjusted odds ratio (95% CI)
reported for some of thehronic conditions were:

1 OR:2.62 (95% CI:2.09 to 3.28) for hypothyroidism

1 OR:1.88 @5% CI:1.51 to 2.32) for chronic obstructive pulmonary disease

T OR:2.11 05% CI:1.36 to 3.28) for diabetes with complications

1 OR:7.54 @5% CI:3.55 to 15.99) for hepdis C

1 OR:4.21 @5% CI:3.25 to 5.44) for fluid/electrolyte disorders

1 OR: 2.77(95% CI:2.23 to 3.44) for nicotine abuse/dependence.

Other health conditions known to be particularly problematic for schizophrenia
patientsalso include high blood pressumkesity and high cholesterol levé3e Hert

et al.,2009.

1.9.2 Risk factors of medical co-morbidity
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Common chronic medical emorbidity found in patients with schizophrenia was
usually related to their psychiatric conditions, psychotropic cagidins used and

lifestyle habits.

People with schizophrenia and other mental illnesses have a higher rate of lifestyle risk
factors such as smoking, high alcohol consumption, poor diet and lack of exercise
(Brown et al., 1999 Vancampfort et al.,20)1 These unhealthy lifestyle factors
increased theardiovascularisk significantly in people with mentélness compared

with the general populatigfbavidson,200R2

The study showed that there were more smokers @mokes (70% vs. 50%) in
individuals with mental illness, who also used harmful levels of alcohol more
frequently than the general population (11.5% vs. 3.1%, respectively). There was also
a notably high percentage of people with schizophrenia who were obegared

with the general populatio@0% vs. 8%)(Davidson,2002

In terms of diet, the cognitive and social defigiimptoms of schizophrenia might
predi spose patients to choose unhealthy
their major source of nutritiofGupta and Craig,2009Schizophrera patients were

also less motivated to keep physically active to counter the health effects of their poor

diet and to maintain general fitnggsambert et al.,20Q3VicCreadie,2008

Together, these lifestyle factors increased the risk or isgwdrmedical conditions,
particularly the development of metabolic syndro(d@bourne et al., 2007 Meyer

and Stahl,2009 and subsequent@VD (Bobes et al.,20Q1ahti et al.,2012

1.9.3 Metabolic disturbances

People with schizophrenia were more prone to developing metabolic disturbances

(Subashini et al.,20)1as metabolic risk factors tend to be more prevalentngmo
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patients with mental illness than in the general population. They were at increased risk
of developing glucoseegulation abnormalities, insulin resistance and type 2 diabetes

mellitus (Timonen et al.,200Pasgupta et al.,20}0

While lifestyle factors (e.g. poor diet, sedentary behaviour, smoking) evidently play a
contributing role here(Vancampfort et al.,20)1 treatment with psychotropic
medications, including some of the secamheration antipsychotic agents, were also
responsible for adversefe€ts on the body metabolic proces¢B&rasimhan and

Bailey,2008 Meyer et al.,2008

Disturbancesn metabolic processes result in a cluster of metabolic dysfunction, such
as insulin resistance, dyslipidaemia, impaired glucose tolerance, which is known as the

metabolic syndrome thereby putting patients at risk of Q@Bo,201).

This has been demonstrated in the Clinical Trials of Antipsychiotervention
Effectiveness (CATIE) study involving 1,424 patients with schizophrenia. Their
baseline data revealed that 20% of the patients had hypertension, 14%

hyperlipidaemia, and 11% diabe{&hwastiak et al.,2006

While increased risk of diabetes has been attributed to lifestyle determinants and
antipsychotic drugs, the association between schizophrenia and diabetes has been well
aware even before lifestyle factors and pharmacological interventions were introduced
(Gough and O'Donovan,20p5In fact, schizophrenia has been considered as a
predisposing factor to diabetes, which was believed to be an integral part of the mental
illness (Kohen,2004. A recent study showed that despite cessation of antipsychotic

tredment, insulin resistance may pergisiranz et al.,2004

The observations suggested a possibility of a shared genetic basis between
schizophrenia and diabetes, as both were common diseases with a complex mode of
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inheritance ad were influenced by genetic factors and environmental determinants

(Gough and O'Donovan,2005

1.9.4 Cardiovascular risk

CVD was dominated as the number one cause of death in patients with schizophrenia
and in fact, in severe mentidlhess (Osby et al.,2000 Greater mortality rate due to
ischaemic heart disease, cardiac arrhythnaied myocardial infarction has been

reported in people with mental illne@sawrence et al.,2030

In the CATIE study, it was found that the-$0ar risk for coronary heart disease was
significantly raised in male (9.4% vs 7.0%) and female (6.3% vs 4.2%) patients with

schizophrenia compadewith the general populatioP£.0001)(Goff et al.,200%

The elevated CV risk in this psychiatric population was not unexpected. The high
prevalence of lifestg risk factors and metabolic syndrome in schizophrenia placed the
patients at increased risk for CVD. In the CATIE study, there were 40.9% and 42.7%
respectivelyof patients diagnosed for metabolic syndrome at baseline using the
National Cholesterol Edutian Program (NCEP) and the American Heart Association

(AHA) criteria (McEvoy et al.,200p

Again, the use of antipsychotic medication may also partly heigiie CV risk. In
the CATIE study(Daumit et al.,2008 it was found that the 1@ear risk for coronary
heart disease was significantly raised with olanzapin&%, SE 0.3) and quetipine

(0.3%, SE 0.3).

1.9.5 Other medical co-morbidity

i) Infectious disease (e.g. HIV/AIDS, hepatitis)
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Incidence of HIV/AIDS in people with schizophrenia (estimated to be23%)
appeared to be higher than in the general populébenidson et al.,2003Cournos
and McKinnon,199Y. Risk factors include unsafe sex and substance abbset Aalf
of schizophrenigatientstend to have coccurring substance abuse disor(iRegier
et al.,1990 they were2-3 times more likely to become infected with HIV and

hepatitis than schizophrenia patients without substance disorder.

When compared to the general population, the prevalence of HIV infection in
individuals with severe mental illness including schizepi® was reported to be
about 8 times higher (29.1%Bingh et al.,2009 while the prevalence rates of
hepatitis B virus (23.4%) and hepatitis C virus (19.6%) were approximately 5 and 11
times the overall eshated population rates for these infections, respectively

(Rosenberg et al.,20n1

i) Osteoporosis

The accelerated rates of osteoporosis in schizophrenia could be attributed to several
risk factors, including antipsychotdriven decrese in oestrogen and testosterone,
reduced calcium due to smoking and alcoholism, as well as polydfsiaham et

al.,2003 Howard et al.,2007

iii) Hyperprolactinaemia

High doses of typical antipsychotics and the atypical antipsychotics (e.g. risperidone
and amisulpride) raised prolactin levels, causing galactorrhoea, amenorrhoea,
oligomenorrhoea, sexual dysiction and contributing to CVIPCanuso et al.,2002

Rettenbacher et al.,20)10

1.9.6 Barriers to detection and treatment of schizophrenia co-morbidity
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While the excessive medical morbidity and mortality of schizophrenia were largely
due to treatable medical conditions, the detection rate of the physical illness among
people with schizophrenia and ntal illness in general was very po(iReeves et

al.,2010.

The recognition and management of the medicamodbidity were made more

difficult by barriers réated to patients themselves as well as the medical providers.

Medical providerrelated factors include(Goldman,1999 Jeste et al.,1996

Wright,1996 Carney et al.,2006

1 Physical complaints regarded by psychiatrists as psychosomatic symptoms.

1 Reticence of norpsychiatrists to treat people with serious mental iliness.

1 Perception of specialist psychiatrists that physical health should be under the care
of referring doctors.

1 Changes of treating doctor, resulting in patients not having a longitudinatyhis
available.

1T Specialistdés attention focused princip
physical examination conducted infrequently.

1 Time and resources for medical examinations not available in current mental

healthcare service settings.

Patient-related factors includ@oldman,1999Jeste et al.,199&nath,1984:

1 Poor general treatment compliance.

1 Avoidance or neglect of contact with general practitioners or general healthcare
services.

1 Unawareness of physical problems because of cognitive deficits associated with
mental illness.

1 Pat i e mctltgid commuhi¢ating their physical needs and problems in general.
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1 Reduction in pain sensitivity associated with use of antipsychotic drugs.

1 Reluctance of patients to discuss problems.

It was therefore, imperative to improve the detection and treatafer-occurring
medical illness, as it will lead to significant benefits in the psychosocial functioning

and overall quality of life in patients with schizophrenia.

1.10 Psychiatric Co-morbidity

Psychiatric cemorbidity was common in schizophrenia, admiting to further
impairment. Researchers have documented frequent occurrence of depi@ssits
and Brune,2009%elmet et al.,200)1 panic disorde(Ulas et al.,200;7Ulas et al.,2010
and anxiety disordgiBraga et al.,2004Achim et al.,201}), among patients who have

a diagnosis of schizophrenia.

It has beenaported as many as 25% of patients with schizophrenia exhibit significant
symptoms of depressio(Kilzieh et al.,200§, which was associateditw greater
overall symptom severity and a poorer quality of lffennedy et al., 2004 Co
morbid depression might also increase suicide (Montross et al.,2(8), and has
been associated with higher rates of relapse and rehospitalisdienz and
Melville,1980 Johnson,1988 hopelessnesgDrake and Cotton,1986 and poor

psychosociaskills (Glazer et al.,198XKollias et al.,2008

In a study by Ulas et gR007), the prevalence of panic attack and panic disorder in
patients with schizophrenia was rather significant. Those patients presented with panic
symptoms \ere found to have higher scores of Positive and Negative Syndrome Scale
(PANSS), Hamilton Depression Rating Scale (HDRS), Clinical Global Impression

(CGI), and Extrapyramidal Symptoms Rating Scale (ESRS). Thesegodud panic
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symptoms in schizophrenia veersuggested to be related to positive symptoms,

extrapyramidal side effects and depression.

Co-morbid psychiatric illness was also common in childhoodet schizophrenia
(Remschmidt and Theisen,20055tudy by Ross and colleagRoss et al.,2006
reported that 99% of children and young adolescents with schizophrenia or
schizoaffective disorder had at least onenarbid psychiatric illness, with the most
common cemorbid conditions being attention deficit hyperactivity disor(E4%),
oppositional defiant disorder (43%), depression (36%), and separation anxiety disorder

(25%).

1.11 Therapy for Schizophrenia: Pharmacological and Non-
pharmacological Approaches

Pharmacological treatment: Antipsychotics

Drug therapy has been theam modality for managing schizophrenia, and
antipsychoticsare the mainstay of drug treatment for this psychiatric illness. The
development of new antipsychotics and evaluation of their safety and efficacy is an

important ongoing field of resear¢handon,2011L

1.11.1 History of antipsychotics

The first generation of antipsychotics, knowrtygsical antipsychoticswas discovered
in the 1950sChlorpromazine, originally developed as a surgical anaesthetic, was the
first modern antipsychotic drug introduced into psychiatry 1862 (Janicak et

al.,2012. It was first used on psychiatric patients owing to its potent calming effect.

This was followed by the introduction of other antipsychotics, such as haloperidol and
thioridazine, which were also referred as neuroleptic dridge to their neurological
side effects, particularly extrapyramidal side effects (EPS) and tardive dyskinesia
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(Miyamoto et al.,2005 secondgeneration antipsychotics or atypical antipsychotics

were develope@elnik et al.,201).

The first atypical antipsychotic drug, clozapine was introduced into clinical practice in
the 1970s. This was followed by the introduction of other atypical drugs, such as
olanzapinerisperidone and quetiapine during the 19@®ksen,1999 and ziprasidone

and aripiprazole in the early 2000s. The newer atypicapsyahotic, asenapine was

approved by the FDA in late 2009.

1.11.2 Classification: Typical and Atypical

Antipsychotics can be broadly divided into two groups, the typical orgeseration

antipsychotics and the atypical or secgederation antipghotics.

1.11.2.1 Typical antipsychotics (First generation)

Typical antipsychotics (Table 1.2) were available in different formulations, such as
acute intramuscular injections, liquid form, tablets and in depot formulations. Depot
injections were usefufor the treatment of nenompliant or partially compliant

patientg(Furiak et al.,201)L

Table 1.2: Commonly used typical antipsychotics (Fisheration)

Chemical group Type
Butyrophenones Haloperidol, bromperidol, trifluperidol, etc.
Phenotiazines Chlorpromazine, fluphenazine, perphenazine,

prochlorperazine, thioridazine, trifluoperazine,
promazine, promethazine, etc.

Thioxanthenes Chlorprothixene, flupenthixol, thiothixene
zuclopenthizol

Diphenylbutylpiperidines | Fluspirilene, penfluridol, pimozide
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Typical antipsychotics effectively treat positive symptoms, but their efficacy in
treating negative symptoms was limited. It has been reported#@53% of patients

with positive symptoms of schizophrenia were either not responsive or only partially
responsive tdypical antipsychoticgKane and Correll,20)0Negative symptoms and
neurocognitive deficits also tend to respond poorly to typical antipsychotics, and
might even be exacerbated by thefhiandon,201l In fact, first generation
antipsychotics have been reported to cause negative symptoms, saichedsnia.
These conventional antipsychoticavie little effect on the depression and suicidal
behaviour in schizophrenia, leaving to a commit suicidal rate as low as 10%
(Bitter,2008.

Nevertheless, the typical antipsychotics had a significant impact on the life of
schizophrenia patients. Studies showed thatitaP0% of patients treated with typical
medications had full remission, and only 3@%% of patients relapsed during

treatment, as compared with 80% among those without trea(Biget,2009.

1.11.2.2 Atypical antipsychotics (Second generation)

The atypical antipsshotics (Table 1.3) worked slightly differently from typical
antipsychotics. This newer generation of drugs differ from each other in terms of

receptor binding, efficacy and si@dfect profile.
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Table 1.3: Commonly used atypical antipsychoti€sdondgenreration)

Chemical group Type

Diazepines/oxazepines/thiazeping Clozapine, olanzapine, quetiapjr@senapine

Benzisoxazoles Risperidone, ziprasidone, paliperidone
Indoles Sertindole

Benzamides Sulpride, remoxipride, amisulpride
Quinolinone Aripiprazole

Atypical antipsychotics were in general more efficacious tiyaital antipsychotics,
especially with regard to the improvement in negative, depressive and cognitive
symptoms of schizophreni@itter,2006. In addition, the secondeneration drugs
decreasedelapse rates and the need for hospitalisation, and were more efficacious in
reducing violent behaviour than the figgneration druggKane and Correll,2090

The defining characteristic of atypical antipsychotics was probably the decreased
tendency of these agents to cause EP&ah,200b and an absence of sustained

prolactin elevatiorf{fSeeman,2002

The above mentioned reasons exmdiwhy the atypical antipsychotics were now
considered to be the firihe treatment for schizophreniandh were gradually
replacing the typical antipsychotics. Table 1.4 delineated the advantages of the

atypical antipsychotics compared with the typical medications.
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Table 1.4: Advantages of atypical antipsychoti@&d¢ondgeneration) compared
with typical artipsychotics Brst generation)

A Improved therapeutic effect in some treatrasistant patients.

A Improved therapeutic effect on negative symptoms and neurocognitive deficits|
A Reduced potential to cause acute EPS (e.g. akathisia, dystonia, parkijisonism
A

Reduced potential to cause longerm EPS (e.g. tardive dystonia, tardiv
dyskinesia, tardive akathisia).

D

A Reduced potential to elevate prolactin levels (with the exception of risperidong and
amisulpride).

(Lambert and Castle,20P3

1.11.3 Mechanism of Action

Antipsychotics primarily block postynaptic dopamine Dreceptors in the dopamine
pathways. They might also varlgthave activity at other receptors (e.g. serotonergic,
muscarinic, alphadrenergic, histaminergic) to play an important role in both their

beneficial and adverse effe¢fsandon,2011L

Excess release of dopamine in the mesolimbic pathway has been linked to psychotic
experiencegDavis et al.,199) Blocking activity at I receptors in the mesolimbic
pathways was thought to underlie the therapeutic effeastgisychotics on positive
symptomgLambert and Castle,20P3At the same time, antipsychotic drugs acting on

D, receptorsin the basal ganglia and hypothalamus typically cause EPS and

neurohormonal changé€astle et al.,2008

Typical antipsychotics weraot particularly selectivethey also blocked dopamine
receptors in the mesocortical pathway, tuberoinfundibular pathway and the
nigrostriatal pathway. Blocking Dreceptors in these other pathways was thought to

produce some of the unwanted side effastsociated with typical antipsychotics.

Atypical antipsychotics drugs also blocked dopamine receptors, but were more loosely

bound to the receptors, and also blocked or partially blocked serotonin receptors and
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other neurotransmitter receptor®itter,200§. For examp, risperidone aet
vigorously on serotonin receptors, while amisulpride did not have serotonergic activity
(Mortimer,2003. On the other hand, aripiprazole was a mixed dopamine agonist and
antagonist (i.e. partial antagonist), as well as displaying some serotbtiip, partial
agonism and & T4 antagonism. The additional effects of atypical antipsychotics on
serotmin receptors might explain the benefits of the newer generation drugs on the

6negative sympt o(KeskdanddcElrgy@00B z op hr eni a

While there were significant pharmacodynamic differences within the atypical
antipsychotics, this class of medications could generally be said to have an increased
affinity for serotonergic receptors (excephiaulpride) over dopaminergic receptors
compared to typical antipsychoti¢dortimer,2003. In addition, the blockde of
dopaminergic receptors was more pronounced in the limbic system than in the basal
ganglia. As a result, the atypical antipsychotics have significantly less EPS

(Olin,2009).

In a study that examined both older and newer antipsychotics, it was found that the
older traditional antipsychoticsuch as chlorpromazine, haloperidol, fluphenazine and
flupenthixol, bind more tightly than dopamine itself to the dopaminesBeptor, with

dissociation constant that were lower than that of dopa(8ieeman,2004

On the other hand, the atypical antipsychotics, including quetiapine, clozapine,
olanzapine and ziprasidone, were noted to bind more loosely than dopamine to the
dopamine D receptor and have higher dissociation constants than dopamine. By
transiently occupying Preceptors and then rapidly dissociating from them, atypicals
allowed normhdopamine neurotransmission that keep prolactin levels normal, spare
cognition and prevent ERSeeman,2004

1.11.4 Side effects
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Antipsychotics were generally associated with a range of side effects. A significant
number of patients in controlled drug trials discontinued antipsychotics padlyodu

adverse effects.

1.11.4.1 Typical antipsychotics

Many of the typical antipsychotics, such as flupenthixol, haloperidol, perphenazine,
trifluoroperazine and thiothixengere much more potent at blocking dopamine
receptors than chlorpromazine. Theicreased potency however, was not related to
increased efficacy, but to greater incidence and prevalence of EPS (Table 1.5) caused

mainly by dopamine blockade of the basal gan@iter,2006.

Table 1.5: Extrapyramidal reactions caused by typical antipsychotics

A Tardive psychosis

A Acute dystonias

A Akathisia

A Parkinsonism (rigidity and tremor)

A Tardive dyskinesia

Other common side effects of the firgieneration drugs include neurological

syndromes  hyperprolactinaemia, = anhedonia, sedation, disturbances  of
thermaegulation, cognitive impairment, cardiac arrhythmias, weight gain, diabetes
and antimuscarinic effects (e.g. dry mouth, constipation and urinary retention)
(Keks,1996. For these and other reasons, typical antipsychotics were increasingly

being replaced by the newer atypical antipsychotics.

1.11.4.2 Atypical antipyschotics

34



1 Introduction

The newer atypical antipsychotic drugs were usually preferred for initiatintest
over the older typical antipsychotics, as they were often better tolerated and associated

with fewer neurological adverse events.

Clozapine was t he 0 ggerlemtionsantgpsyachaticsd b hao f
practically no EPS and was in fact, udah the treatment of negative symptoms and
depression in schizophrenia and in preventing suicidal behaviour in these patients
(Kane and Correll,2000 However, the side effects of clozapine limit its use,
especially the potentially litfthreatening agranulocytosis. As such, clozapine could

only be used in patients who comply with regular dlawonitoring(Tandon,201)L

Atypical antipsychotics were also more likely to induce weight gain and obesity
relateddiseases. Diabetes, hypercholesterolaemia and the metabolic syndrome were
the more frequent treatmeainergent events with secogeneration than with first
generation antipsychoticBobes et al.,2007 Nevertheless, there were differences
within the atypical antipsychotics For instance, olanzapine appeared to cause
decreased insulin sensitivity and weight gain more commonly than other atypical
antipsychoticyMcQuade et al.,2004.ieberman et al.,20Q05While amisulpride and
ziprasidone caused less weight gaingy later increaskthe corrected QT interval on

electrocardiogranfisbister et al.,2008Camm et al.,2(4).

1.12 Non-pharmacological: Psychological Therapies

Successful treatment of schizophrenia not only depended on donge
pharmacological treatment regimen, but also on relevant pegsbal therapies.
While medication helped control symptoms asatd with schizophrenia (e.g.
delusions and hallucinations), it could not help the person find a job, learn to be
effective in social relationships, increase the individual's coping skills, help them learn
to communicate and work well with others.
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Educatimal and psychotherapeutic approaches helped in the recognition of early signs
and symptoms of relapsand compliance with drug treatment. Recognising early
signs and symptoms of schizophrenia helped to prevent a relapse, and in seleeted high
risk populatons it helped to start treatment as soon as the symptoms of schizophrenia
were present(Roder et al.,201)1 There are four major and distinct psychological

treatment approach identified as suppletrie pharmacological treatment.

1.12.1 Social Skills Training

Social skills trainingwas widely recommended and used in the treatment of
schizophrenialt commonly used training modules for Social and Independent Living

Skills developed by Libermari al (2002 2007).

By practicing specific disordeelated social and instrumental skills such asid
conversation, medication management and communigntiy, individuals with
schizophrenia might gradually overcome poor social competence and finally improved
community integration(Bellack,2004. Recent study indicated that social skills
training led to stable improvement in social functioning and decreased the

hospitalisation due to relapse at follayw (Pfammatter et al.,2006

1.12.2 Cognitive Remediation

Majority of schizophrenia patients demonstdateoor performance of cognitive
proaessing. The affected domaimgere processing speed, verbal learning, sustained
attention, working memory, executive functioning and social cogniti@gnitive
impairmentswere now recognized as important therapeutic target for schizophrenia

patients(\Wykes and van der Gaag,2004dedalia and Lim,200¢

The goal of cognitive remediation was to help theguasi using information from

their surroundings to make adaptive coping decision. The treatment goal was not to
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6cured schizophreni a, but to i mprove th
function independently, and to be free of extreme distagsk other psychological
problems(Vita et al.,201) Cognitive remediation was an intervention focusing on
improvement of cognitive functioning by:
(i) Applying repeated practice of cognitive tasks in a computerized or paper and
pencil version.
(i) Training of strategies for compensating cognitive impairments, either in the form
of organizing information, e.g. categorization or adaptive strategies, which
involved otheraids in the environment of the schizophrenia patients e.g. posting

reminders.

One metaanalysisstudyfindings supported the training of cognitive remediation has
effects on attention, executive functioning, memory and social cogiriRf@mmatter

et al.,2008.

1.12.3 Cognitive-behavioural therapy (CBT) of positive symptoms

About one fourth to up to one half of all sobphrenia patients suffered from
persisting both delusions and hallucinations or either one despite com{Bmmaest

al.,2008.

Cognitive behaviour theragCBT) evolved from behavioural theory and developed to
focus more on cognitive models that based on the assumption of irrational beliefs,
misinterpretations or thinking errors, reality distortion which presented as visual and
auditory hallucinations (Hemsley,200h These misjudgements might hamper the
discrimination between external stimuli and internal intent{@gsong et al.,2007 It

was interesting to observe psychotic experiences could be induced in healthy subjects
under certain conditions e.g. sleep deprivation, severe stress or through hypnosis

(Frith,2009.
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CBT for psychosis incorporated cognitive restructuring with an analysis of the quality
of psychotic symptoms, their triggering events and their maintaining conditions. It
would alsoteach patients to enhance the coping strategies in verbal challenge,

empirical reality testing or reappraigdMarcinkoand Read,2004

A metaanalysis study of 17 randomized controlled trials showed CBT led to
significant decline of persistent positive symptoms especially the reduction in the

severity of hallucinationéPfammatter et al.,2006
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1.12.4Psychoeducational coping-oriented interventions with families and
relativesd groups

Psychoeducational copirgyiented interventionwith families have become a strongly

supported evidenelased practice in the treatment of schizophrenia for many years

(McFarlane et al.,2003urray-Swank and Dixon,2004Expressed emotiofEE) was

a measure of the family environmewthich referred to the attitudes of the family

members toward the patient. The measurement reflected the qualityerEction

patterns and nature of family relationships among the family caregivers and patients of

schizophreniaPatients from high EE homes have a poorer illness prognosishan

patients from low EE homdamaresha and Venkatasubramanian,2@¥asserman et

al.,2013.

Psychoeducatial in families of patients with schizophrenia can redute réapse

rates of these patien{RitschelWalz et al.,2001Pfammatter et al.,20Q06positively
influencelt he cour se of (Cormganetat,1980Ramideg Gaircia ktn e s s
al.,20®), and help the families and patients to better cope with the mental iliness

(Sherman,2003Chien,2008.

1.12.5 Integrated psychological therapy (IPT)

Integrated psychological therapy (IPT) was a group based cognitive behaviour therapy
for schizophrenia patients with the goal of improved social competence. The therapy
combined neurocognitive and sociabgnitive interventions with social skills and
problemsolving approache@oder et al.,201)1 Studies have shown the effectiveness

of IPT including as part of standard medical therapy for patidtammatter et

al.,2006 Briand et al.,2006

IPT was divided into 5 subprograms. The first sogpam targeted on basic

impairments in neurocognition such as attention, verbal memory, cognitive flexibility
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and concept formation. The second subprogram addressed deficits in social cognition
e.g. social and emotional perception, emotional expressibe.third subprogram
focused on neurocognitive skills that directly impact on interpersonal communication,
such as verbal fluency and executive functioning. The fourth and five subprograms
emphasi zed on building pati e nofirgegpersomac i a l

skills and group based problesnlving exerciseéRoder et al.,201)1

1.13 Treatment Guidelines and Recommendations

In general, internationally accepted treatment guidslisuch as from American
Psychiatric AssociatiofAPA,1997 and National Institute for Clinical Excellence
(NICE,201Q recommendd oral atypical antipgchotics as firstine medications for
patients with newly diagnosed schizophrenia or in the acute phase of schizophrenia,

mainly because of the decreased risk of EPS and tardive dyskinesia.

The recommended dose was aim for both effective and least tassde effects
which might difficult to tolerate. The experience of unpleasant side effects might
affect longterm adherencelreatment guidelines recommended different lengths of
treatment after the first episode of schizophrenia and after repeatedespidine

usual recommendation was at least 1 year of continuous treatment after the first
episode, at least 5 years after the second episode, anrtétangnaintenance treatment

after the third episodéNICE,201Q.

For those who have experienced repeated psychotic episodegerdangeven life

long) treatment was necessary, at the lowest effective therapeutic(Kimse et
al.,201). It was crucial not to prematurely lower treatment dose or discontinue
medication during the stabilization phase, as this might lead to a recurrence of
symptoms and possible relap@e”A,1997). For most patients with schizophrenia in
the stable phase, psychosocial interventisaserecommended as a useful adjunctive
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treatment to pharmacological treatment to help improve outcqPisnmatter et

al.,2008.

1.14 Rationale and Objectives of this study
My study will focus on few important issues relatedstizophrenia patients with

metabolic syndromincluding:

1. Prevalence of Metabolic Syndrome in Schizophrenia Patients Receiving
Antipsychotics in MalaysigPlease refer to Chapter 2)

2. Randomized Controlled Trial of the Safety and Efficacy of Aripiprazole Vs
Ziprazidone in Schizophrenic Patients wittetabolic Syndrome(Please refer

to Chapter 3)
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ISSUE OF INTEREST RESEARCHTASK OUTCOMES

Screening for

Schizophreniaon

antipsychotic treatment Metabolic: Syndrome

!

Having metabolic
syndrome criteria

Intervention

Randomized controlled
trial of the safety and
efficacy of aripiprazole vs.
ziprasidone in
schizophrenia with
metabolic syndrome

Detection of
metabolic syndrome

IMPACT

Estimating the risk
of cardiovascular
disease

eEarly Detection

*Necessary
intervention and
treatment could be
initiated

Safety and Efficacy
of Aripiprazole in the
treatment of
metabolic syndrome

Safety and Efficacy
of Ziprasidone in the
treatment of
metabolic syndrome

®Availability of
effective and safe
treatment to
prevent
complication &
improve outcome

*Reversibility of
metabolic
syndrome

*Development of
practice guideline
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2 Prevalence of Metabolic Syndrome

Chapter TWO: Prevalence of Metabolic Syndrome in Schizophrenia Patients
Receiving Antipsychotics in Malaysia

2.1 Abstract

Introduction: Metabolic syndrome comprises a spectrum of medical disottats
increase the risk of developing tyRediabetes and cardiovascular disease. It has been
shown that the association of metabolic syndrome with psychiatric disorders
particularly schizophrenia, was related associated with antipsychotic used. Atypical
antipsychotics were reported to be associated with increased risk of hyperglycaemia
and impaired glucose level, and subsequently increase the risk of the metabolic
syndrome.

Objectives: To determine the prevalence of metabolic syndrome and prevalence of

coronary heart disease risk among schizophrenia patients receiving antipsychotics in

Malaysia.

Methodology:

Design : This was a cross sectional study.

Setting The study was conducted at four mental institutions, two a
hospitals and two general hospitalamely Hospital Bahagi
Ulu Kinta, Perak, Hospital Permai Johor Bahru, Johor, Hos|
Sentosa Kuching, Sarawak, Hospital Mesra Kota Kinab
Sabah, Hospital Terendak Melaka, Navy Hospital Lun
Perak, University Malaya Medical CentrdUMMC), Kuala
Lumpur and Hospital Sg. Petani, Kedah.

Patients Study population were schizophrenia patients aged betwet

and 65 years old, who met the DSM TR criteria for

schizophreniaPatients should receive antipsychotic treatn
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for at least 1 year and weret on mood stabilizer or depc
neuroleptics.

Measures Metabolic syndrome was defined by using the NCEP ATF
criteriazmodified for Asian waist circumference.The
cardiovascular heart disease risk was assessed by
Framingham function (X9ear all coonary heart diseas
event). A structured questionnaire to assess:
sociodemographic and lifestyle background (i) medic
psychiatry and family history (iii) physical examination a

blood investigation for metabolic syndrome profile.

Results: A total of 270 patients were screened for metabolic syndrome. The
prevalence of metabolic syndrome was 46.7%. The mean BMI value was 29.4 + 5.1
kg/m? for patients with metabolic syndrome and 25.0 + 5.6 kdgémpatient, without
metabolic syndrome (p<0.05)The usage of commonest monotherapy atypical
antipsychotics was olanzapine (42.2%) and chlorpromazine for typical antipsychotics
(33.3%) in the metabolic syndrome group. The prevalence of diabetes mellitus after
initiation of antipsychotics was 15.2%. Tkewas statistically significant for all
metabolic syndrome components between metabolic syndrome anrchatabolic
syndrome groups i.e. Waist circumference (OR=34.8, 95% CI. 12.2, 99.4), HDL
Cholesterol (OR=5.4, 95% CI: 3.2, 9.2), Triglycerides (OR= 88p €l: 4.9, 15.2),

BP (OR=5.5, 95% CI: 3.2, 9.3), FBS (OR= 11.4, 95% CI: 5.5, 23.6). Coronary heart
disease 1ear risk was significantly higher in the metabolic syndrome patients. The
prevalence of patients with high/very high cardiovascular eventfFisk @ mi ng h am
10%) was 31.5% in the metabolic syndrome patients vs. 11.0% in theetabolic

syndrome patients (OR = 3.7, 95% CI: 1.9, 7.1, p<0.0001).
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2 Prevalence of Metabolic Syndrome

Conclusion: The prevalence of metabolic syndrome in schizophrenia patients
receiving antipsychotic in Blaysia was very high. It was associated with increased
cardiovascular risk. Intervention measures are urgently needed to combat these

problems.

Keywords: prevalence, metabolic syndrome, schizophresaediovascular risk, body
mass index.
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2.2 Introduction

Metabolic Syndrome

The metabolic syndrome comprises a spectrum of medical disorders that increase the
risk of developing type 2 diabetes (T2D) and cardiovascular disease (CVD). The
met abolic syndrome is al soardmimoms !l ikmow

s y nd r(Ghm204).

2.2.1 History

The term Ometabolic syndromedé was intro
became more commonly used in the late 1970s to explain the various risk factors
associated with diabetes that had been described as early as thdJb820s1921
Kylin,1923). In 1977, the term was used by Haller to describe the additive effemts of
cluster of risk factors on atherosclerofiitaller,197). The risk factors were obesity,
diabetes mellitus, hyperlipoproteinemia, hyperuricemia and hepatic steatosis. The term
was also used by Singér977 to describe the associations of obesity, gout, diabetes

mellitus and hypertension with hyperlipoproteinemia.

In 1977 and 1978, Gerald B. Phillips developed the qunt®at risk factors for
myocardial infarction overlap to form a "constellation of abnormalities” (i.e. glucose
intolerance, hyperinsulinemia and hypertension) that associated not only with
heart disease, but also with aging, obesity and other clisteé¢s(Phillips,1977
Phillips,1978. A decade later, Gerald Reaven proposed insulin resistantiee as
underlying factor, and named the cluster of abnormalities Syndrome X. However,
abdominal obesity was not included as part of the syndrome at that time

(Reaven,1988
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2 Prevalence of Metabolic Syndrome

Today, the metabolic syndromess used to define a group of metabolic abnormalities
(i.e. diabetes or prediabetes, abdominal obesity, elevated lipid levels and blood

pressure) associated with increased risks of T2D and CVD.

2.2.2 Prevalence

The metabolic syndrome affects a great number of pedipleas estimated that
around 20%25% of he wor |l dos adult popul ati on
(Alberti et al.,2008 In the recent National Health Survey in US, it was found that
34.3% adults suffering from the metabolic syndrome, which was about 71.8 million
adults (Ford et al.,2010D While mostEuropean studies found the prevalencehef t
metabolic syndrome to be within the range of 12886 (Pannier et al.,200@ernal
Lopez et al.,Q11; Mo k § R e t; FanandeB2@& St al.,2012Szigethy et

al.,2013.

Study by Lee tal (2008 reportedthe prevalence of the metabolic syndrome in four
Asia-Pacific populations using different definitions from the World Health
Organization (WHO), European Group for the Study of Insulin Resistance (EGIR),
National Cholesterol Education Program Adult Treatirfeamel 11l (NCEP ATP IlI),

and International Diabetes Federation (IDF). It was found that Japanese had the lowest
metabolic syndrome rates (3%4%), followed by Korea (7929%), Australia (16%

42%) and Samoa (1780%).

Asians have a lower prevalence of theetabolic syndrome (5%7.8%) (Lao et
al.,2012 Kim et al.,2012 DECODA,2007 Lee et al.,2004 In Koreans, the reported
prevalence rates of the metabolic syndrome, using the Asia Pacific criteria for obesity,
were 13.1% (13.2% male, 13.1% femg(ege et al.,200¢ In addition, the odds ratio

of the metabolic syndrome in those aged over 70 years against those @$eye20s

was 13.8 (95% CI 8:23.2), and in women vs. men 1.4 (95% CI-1.2). In Thailand,
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a prevalence of 15.2% was reported among Thai professiotalface workers, and
it was three times more common in men than in women (25.8% vs. 8.2%)

(Lohsoonthorn et al.,200.7

However, Malaysia has a much higher prevalence of metabolic syndrome compared to
other Asian countries. Based on the WHO, ATP lll, IDF and Harmonized definitions,
the overall crude prevalence of metabolic syndrome in Malaysia was 32.1%, 34.3%,

37.1% and 42.5%, respectivéiMohamud et al.,20]1

Despite the generally lower incidence of metabolic syndrome in Asians, it should be
noted that current evidence has showmeaghtened risk for diabetes mellitus among

Asian populationgCraig et al.,200;/Gupta and Kumar,2008

2.2.3 Impact of the metabolic syndrome

While the metabolic syndrome itself poses serious health complications, it also places
individuals at an increased risk for other serious medical conditions, such as

cardiovascular mortalitgSimons et al.,203Kondo et al.,2011

The clustering of various metabolic abnormalities occurring in the same individual
corfers a significant additional cardiovascular risk, over and above the sum of the risk
associated with each abnormal({yhin et al.,2009Protopsaltis et al.,200.7Studies
showed that the more components of the metabolic syndrome that were evident, the
higher was the cardiovascular mortality rétei et al., 2004 For instance, the-year

risk of incident myocardial infarction among men ages680in the Prospective
Cardiovascular Munster (PROCAM) study was increased 2.5 times in the presence of
either T2D or hyprtension, 8 times in the presence of both factors, and 19 times in the

presence of both factors plus an abnormal lipid pr¢filsmann et al.,2002
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In a 1@year followrup study of PROCM (Assmann et al.,2002 based on 325 acute
coronary events among 5,389 men agedb3%ears at recruitment into the study, a
COX proportional hazards model was developed. Based on this | meidat
independent risk predictors of coronary events were found. Among the risk variables,
diabetes (HR=1.491, 95% CI: 1.092.030), elevated systolic blood pressure
(HR=1.010, 95% CI: 1.0051.016), reduction in HDicholesterol level (HR=0.968,
95% @: 0.957- 0.980) and triglycerides (HR=1.373, 95% CI: 11.056785) were

components of the metabolic syndrome.

Individuals with the metabolic syndrome were twice as likely to die from and three
times as likely to have a myocardial infarction or strobenpared with people without

the syndrome. In addition, people with the syndrome had afdldegreater risk of
developing T2D(Stern etal.,2004. The cardiovascular complications of diabetes,
which was also a leading cause of blindness, amputation and kidney failure, account

for much of the social and financial burden of the dis@a&¢0,1994I).

When comparing type 2 diabet{d2D) patients with and without the metabolic
syndrome, those with the syndrome (about 19.2%@&Weha much greater risk for
CVD than those without (about 7.5%Alexander et al.,2003 It has been shown in
the US Third National Health and Nutrition Examination Survey (NHANES IlI) that
the ageadjusted prevalence of coronary heart dis€¢&$¢D) was highest in patients
with both T2D and the metabolic syndrome (19.2%), followed by patients with the
syndrome but not T2D (13.9%Alexander et al.,2003 Among the risk variables,
diabetes (OR=1.55, 95% CI: 1.02.25), elevated bloogressure (OR=1.87, 95% CI:
1.37712.56) and reduction in HDtholesterol level (OR=1.74, 95% CI: 1.12.58)

were components of the metabolic syndrome.
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In a follow-up by Isomaa and colleagué2001]), the risk of CHD and stroke was
found to be tripled among subjects with the metabolic syndrome aged 35 to 70 years as
compared with those who did not have the syndrops®.001). Compared with
subjects without the nt@bolic syndrometotal mortality (18.0 vs. 4.6%1<0.001) and
cardiovascular mortality (12.0 vs. 2.2%50.001) were increased in subjeaith the
metabolic syndrome. Further analysis with a multiple regression analysis, Isomaa and
colleagues reported nabolic syndrome (RR=1.81, 95% CI: 1.242.65) and
microalbuminuria (RR=2.80, 95% CI: 1.624.83) as an indication of diabetic

nephropathy were the strongest risk fatoicardiovascular death.

2.2.4 Risk factors and underlying factors

While the pathphysiology of the metabolic syndronveas extremely complex and
remained to be fully elucidated, currently both insulin resistance and central obesity
wereconsidered to be the significant underlying causes of this syndramaerson et

al.,2001 Nesto,2003

Insulin resistance
Insulin resistance occed when body cells become less sensitive and eventually
regstant to insulin. It resu#d from inherited and acquired influences, and has been

linked to increased risk of CHMMeshkani and Adeli,20QMiranda et al.,2006

Hereditary causes of insulin resistance include mutations of insulin receptors, glucose
transporters and signalling proteins, although the common fowere largely
unidentified. Acquired caes include physical inactivity, diet, medications,
hyperglycaemia, increased free fatty acids and the aging pr@€bes201). Insulin
resistance plaad a major pathogenic role in the development of the metabolic

syndrome, includingiMeshkani and Adeli,20Q®RIberti et al.,200%
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Hyperinsulinaemia
T2D or glucose intolerance
Central obesity

Hypertension

o o I Do I

Dyslipidaemia, chiefly manifested as a triafl low high-density lipoprotein

cholesterol (HDEC) together with increases in triglycerides and small, dense low

density lipoprotein (sLDL) particles

A Hypercoagulability characterized by an increased plasminogen activator inhibitor 1
(PAI-1) level

A A proinflammatory state, with increases in aeplase reactants, such as C
reactive protein (CRP)

A A prothrombotic state, with increases in plasminogen activator inhibitor-{PAI

and fibrinogen.

Central obesity

Obesity was associated with the metabolic syndr@né was the most common cause
of insulin resistancéShand et al.,20Q9 Obesity contributed to hypertension, high
serum cholesterol, low higllensity lipopréein-cholesterol and hyperglycaemia, and
was independently associated with higher CVD rigkirukulasuriya et al., 2011

Zalesin et al.,201)1

The risk of serious health consequences in the form of T2D, CHD and a range of other

conditions had been shown to rise with an increase in body mass index(fBiktl et

al.,2010 Chung et al.,2012 A BMI greater than 25 kg/Mmincreased the risk of
metabolic syndromé.ohsoonthorn et al.,200.7However, the waist circumference in
peopk with central obesity was considered to be more indicative of the metabolic

syndrome profil§Parikh et al.,2000
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2.2.5 Other risk factors

Besides insulin resistance and obesity, various factors, including age, gender, family
history, lifestyle and medications, play important roles in the development of the
metabolic syndromeThe effect of the risk factors however, might vary depending on

ethnic grougTan et al.,201)L

Age

The prevalence of metabolic syndrome increases with agetiaff less than 20% of
people in their 20s and more than 50% of people in their(BOsd et al.,201p0
However, it had been noted that the features of the metabolic syndremnse
becoming evident in young children, whehree or more components of the syndrome

being presenfXu et al.,2012.

Gender

Metabolic syndrome was more evident in midd@ged men(Novak et al., 2011 but

later women tend to assume increased cardiovascular risk after men@péres
Lépez et al.,2000 A study in USreported prevalence of the metabolic syndrome was
more common in African American women than in African American men and in
Mexican American women than in Mexican American men. However the metabolic

syndrome affects more White men than White wolf8aisberry et al.,2007

Genetic factors
People with a sibling or parent with diabetes or with a personal history of diabetes,
were at greater risk of developing the metabolic syndrdiMagnusson et al.,2012

Efstathiou et aj2012).

Ethnicity
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Members of certain ethnic groups were at increased risk for the metabolic syndrome.
Hispanics seem to be at greater risk for the syndrome than other(Kategou et
al.,2007. For example, in the US, Mexican Americans have the highest rate of
metabolic syndrome (44.5%), followed by Caucasians (43.2%) and African Americans

(32.5%)(Ford et al.,2010

Lifestyle
Sedentary lifestyle and excess caloric intake predispose individuals to various medical
disorders, including hypertension, hypercholesterolaemia and obesity, thereby

contributing to the development of theetabolic syndroméCho,201).

Medications

Some people were at risk for the metabolic syndrome due to medications that might
cause gain in weight or changes in the blood pressure, cholesterol and blood sugar
level. These medicines were most often used for inflammation and allergies (e.g.
glucocortcoids) (Schacke et al.,2002 HIV (e.g. protease inhibitor§Boesecke and
Cooper,2008 depression and other types of psychiatric diseases (e.g. atypical

antipsychoticsjFenton and Chavez,2006

Atypical antipsychotics were reported to be associated with increased risk of shnpaire
glucose level and hyperglycaemia, and subsequently increase the risk of the metabolic
syndrome(Newcomer et al.,2002 Nevertheless, it has been shown thsychiatric
disorders including schizophreniaereassociated with an elevated risk of developing

diabetes regardless of antipsychotic (i4enderson,2002

Patients with schizophreniaereat greater risk for metabolic dysfunctions than other
individuals due to a number of reasons, inclgdinactive lifestyle, poor dietary

choices, and side effects of antipsychotic medicat{Gasin,2009.
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In a study conducted by Cohn and colleag(#304) involving 240 subjects with
schizophrenia or schizoaffective disorder, a prevalence of 42.6% and 48.%% wer
found in the male and female patients respectively, using the NCEP criteria. Cohn also
reported equal prevalence for those under age 45 years (43.8%) and those ages 45
years and over (45.8%). Using the same metabolic syndrome definition, studies of
inpaients with schizophrenia have described the prevalence of metabolic syndrome
ranging from 27% to 29 %rTeixeira and Rocha,200Rezaei et al.,20Q9hile in

outpatients ranging from 25% to 35®obes et al.,20QHuang et al.,2000

2.2.6 Diagnostic criteria and classification

There were a number of diagnostic criteria developed for the metabolic syndrome by
different expert organizations. The most widely accepted ones were produced by the
World Health OrganizatiofWHO) (1999 (Table 2.1), the European Group for the
Study of Insulin ResistancEGIR) (Balkau and Charles,1999Table 2.2) and the
National Cholesterol Education Prograrihird Adult Treatment Panel (NCEP ATP

[1) (2001 (Table 2.3). NCEP ATP Il definition was most commonly used in the US.

Although all these existing guidelines agreed on the core components of the metabolic
syndiome e.g. obesity, insulin resistance, dyslipidaemia and hypertension, they were
difficult to use or sometimes produced conflicting results in the attempt to identify
individuals with the metabolic syndrome in clinical practi@dberti et al.,200%.
Therefore, it has made direct comparisons of data difficult between studies because

different definitions have been used to identify the metabolic syndrome.

Although therewas no single and universally accepted diagnostic tool for metabolic
syndrome, NCEP ATP Il and International Diabetes Federation (IDF) more favours
and easier to use itiical practice. The latest International Diabetes Federation (IDF)

definition of the metabolic syndrome addrebdmth clinical and research needs,
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providing an accessible, diagnostic tool suitable for worldwide use (TablgAZé)ti
et al.,2008. Furthermore, The latest NCEP ATP Il crite(@rundy et al.,2006and
the IDF criteria provide different obesitytpoints for different ethnic groups (Table

2.5) (Alberti et al.,200%
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Table2.1: WHCODiagnosticQriteria

For a person to be defined as having the metabolic syndrome, they must have:
A Diabetes mellitus, impaired glucose tolerance, impaired fasting glucose

insulin resistance
A Plusat least two of the following:
Elevated blood A xMmnnkdpn YYI 3
pressure Oron antihypertensive drugs
Dyslipidaemia Triglyceridesk M ®dT Y Y2 K |
Or HDLC ¢0.9 mmol/L in males,¢1.0 mmol/L in
females
Waist:hip ratio >0.90 in males, >0.85 in females,
And/or body mass index >30 kgfm

Urinary albumin excretion level of 20 mcg/min
Orl f 6dzYAYYONBFGAYAYS NI

Central obesity

Microalbuminuria

ToTo o To  To Io D>

(WHO,1999)

Table 2.2: EGIRiagnosticCriteria

For a person to be defined as having the metabolic syndrome, they must have:
A Insulin resistance, defined as the to25% of the fasting insulin values among

non-diabetic individuals
A Plusat least two of the following:

Elevated blood A xmMnnkdn YYI 3
pressure A Oron antihypertensive drugs
Dyslipidaemia A Triglyceridesk H ®n YY 2§ Kk [

A Andlor HDELC ¢1.0 mmol/L, or treated for
dyslipidaemia
Central obesity Waist circumferencex pn OY AY YI f S&az

Raised fasting plasm Ct D pRmooffim
glucose (FPG)
(Balkau and Charles,1999)
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Table 2.3: NCEP ATPDiIagnosticQriteria

For a person to be defined as having the metabolic syndrome, they must have:
A At least three of the following:

Elevated blood A xmMmonkyp YYI 3

pressure

Dyslipidaemia A Triglyceridesk M ®dc dobp YY2f k[ O mMpn
A OrHDLC <40 mg/dL in males, <50 mg/dL in females

Central obesity Waist circumferenck mnH OY onn Ay OK

(36 inches) in females

Raised fasting plasm FPGkc ®m YY2f k[ 6mMmn Y3IkR[ O
glucose (FPG)
(NCEP,2001)

Table 2.4: The IDBiagnosticCriteria

For a person to be defined as having the metabolic syndrome, thenust have:

A Central obesity (defined as waist circumference* with ethnicity specific
values)

A Plusat least two of the following:

Raised triglycerides 2150 mg/dL (1.7 mmol/L)
or specific treatment for this lipid abnormality

Reduced HDIC <40 mg/dL (1.03 mol/L) in males
<50 mg/dL (1.29 mmol/L) in females
or specific treatment for this lipid abnormality

Raised blood pressure Systolic BP130 mmHg or diastolic BRB5 mmHg
or treatment of previously diagnosed hypertension

Raised fasting plasm FPG& 100 mg/dL (5.6 mmol/L),

glucose (FPG) or previously diagnosed type 2 diabetes
If above 5.6 mmol/L (100 mg/dL), oral glucose tolera
test is strongly recommended, but is not necessary

define presence of the syndrome
*|f BMI is >30 kg/m?, central obesity can be assumed and waist circumference does not need
to be measured.(Alberti et al.,2006)
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Table 2.5: Countryethnic-specific values for waist circumference

Country/ethnic group  Waist circumference (as measure of central obesity)

Europids Male:294 cm; Femalez80 cm
South Asians Male:290 cm; Femalez80 cm
Chinese Male:290 cm; Emale:280 cm
Japanese Male:290 cm; Femalez80 cm

These are pragmatic cut-points and better data are required to link them to risk. Ethnicity
should be the basis for classification, not country of residence.(Alberti et al.,2006)

2.2.7 Antipsychotics and Metabolic Syndrome

While physicians today were familiar with the risk o&loetes amongst patients, there
were still many physicians unaware those psychiatric disorders such as schizophrenia,
also place patients at an increased risk for other serious medical comorbidities
(Lieberman,2004Subashini et al.,20}1

The development of the metabolic syndrome in patients suffering from schizophrenia
was indeed a serious concernlayg. Patients with schizophrenia were at greater risk
for metabolic dysfunctions than other individuals due to a number of reasons,
including inactive lifestyle, poor dietary choices and side effects of antipsychotic

medicationgMeyer et al.,2008Vancampfort et al.,20)1

2.2.8 Prevalence of Metabolic Syndrome with Antipsychotics Treatment

The metablic adverse effects of atypical antipsychotics have received particular
attention in the recent years. Certain atypical antipsychotics were recognised to be
associated with greater incidence of metabolic syndrome than dhBrs-APA-
AACE,2004 Picchioni and Murray,20Q7 While the metabolic syndrome itself was a

serious health risk and medical comption, some studies suggested that the

58



2 Prevalence of Metabolic Syndrome

syndrome might place patients at an increased risk of cardiovascular diseasaa

et al.,2001 Goff et al.,200%.

Emerging data indicated that the metabolic syndrome was much more prevalent
among schizophrenia patientsleiskanen et al.,2003Basu et al.,2004Cohn et
al.,2004. Heiskanen and colleagué®003 were amongst the earliest study quantify

the prevalence of the metabolic syndrome among the mentally ill using the National
Cholesterol Education Program (NCEP) criteria. Their data was drawn from a sample
of 35 Finnish schizophrenic outpatients, and showed a prevalence of 37%, which was
2-4 times higher than the prevalence reported for the general population in eastern

Finland [Table2.6).

Basu and colleagug2004) also noted a prevalence of 42.4% out of 33 outpatients
with schizoaffective disorder enrolled in a clinical trial (mean 44¢& years). That
rate was almost two times the prevalence for the cohort agé8 yéars in the Third

National Health and Nutrition Examination Survey (NHANES l111) (Tahg).

In a larger study by conducted by Cohn and collea(2@34) involving 240 subjects

with schizophrenia and schizoaffective disorder, a prevalence of 42.6% was found in
the male patients and 48.5% female patients using the NCEP criteta. &so
reported equal prevalence for those under age 45 years (43.8%) and those ages 45
years and over (45.8%). Their findings were a complete contrast to that observed in
the general population that shown the prevalence of metabolic syndrome increased

with age (Table.6).
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Table2.6 Prevalence of Metaboli©S/ndrome inShizophreniaPatients with ATP
NCEP 11l definition

Mean Age,

Study Study description N Years Prevalence
Heiskanen 35 Finnish outpatients with  Female:16 44.5 37.1%
(2003) schizophrenia. Male : 19
Basu 33 outpatients with Female: 19 445 42.4%
(2004) schizophrenia or Male:14

schizoaffective disorder
Cohn 240 Canadian subjects with Female84 43.3 44.7%

(2004) schizophrenia or Male: 156
schizoaffective disorder, two
thirds outpatients.

Heiskanen et al.,2003 ;Basu et al.,2004 ;Cohn et al.,2004

In recent studis, the prevalence of metabolic syndrome among schizophrenia with
antipsychotics treatment has not much change from the earliest studies, ranging from
34.4% to 49.6%(Kraemer et al.,2011Subashini et al.,2011Grover et al.,201Q

except for Japan 27.5%¢@ugawara et al.,2010Low prevalence was also noted for
schizophrenia patients who never received antipsychotic drug, ranging from 3.9% to

24.7%(Padmavati et al.,201&raemer et al., 201 Mitchell et al.,201)L

A metaanalysis has inclugtl 77 publications shown the overall rate of metabolic
syndrome was 32.5% (95%CI: 30.1%, 35.0%). Waist circumference was the most
useful in predicting high rate of metabolic syndrome with a sensitivity of 79.4% and a

specificity of 78.8%Mitchell et al.,201)

2.2.9 Metabolic side effects of antipsychotic medication

The onset of either one or all of the metabolic side effects associated with the second
generation antipsychotics such as obesity, impaired glucose tolerance or diabetes and
dyslipidaemia would increase the probbdy of patients developing the metabolic

syndrome and also cardiovascular dis€axwf et al.,2005
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2.2.10 Weight Gain and Obesity

Atypical antipsychotics hee been frequently reported as causing a higher increase in
weight gain than conventional antipsychoti@Bustillo et al.,1996 Citrome et
al.,201). There was considerable evidence, particularly in patients with
schizophrenia, that treatment with the atypical antipsychotics could cause a rapid

increase in body weight in the first few months of ther@ang et al.,2004

There was howeer, considerable variability in weight gain caused by the various
atypical antipsychoticéWirshing et al.,199P In a study conducted by Allison et al
(1999, patients were on standard doses of 5 atypical antipsychotics for 10 weeks and
weight gain for each drug was calculated. Weight gain associated with ziprasidone
(0.04 Kkg), risperidong2.10 kg), sertindolg(2.92 kg), olanzaping4.15 kg) and

clozaping(4.45 kg). Subjects receiving placebo has mean lost weight of 0.74 kg.

Another prospective study by Meyer el @001 reported mean weight increased
during the first year of therapy with clozapine 6.3 kg, olanzapine 6:81.8 kg,
risperidone 2.2.3 kg, quaapine 2.85.6 kg, ziprasidone and aripiprazole less than

0.9 kg.

The mechanisms responsible in weight gain associated with atypical antipsychotic
were not fully understood. It is suspected to be related to the changes in leptin and
insulin level(Zhang et al., 2004 which might alter hnger and satiety in people taking
atypical antipsychotics, from the result through binding of atypical drugs to serotonin,
norepinephrine, dopamine and particularly histartinereceptors. All of these
receptors have been implicated in the control of badgight (ADA-APA-

AACE,2004.
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Weight gainand changes in body composition might account for many of the
metabolic complications associated with atypical antipsychotic therapy, such as insulin
resistance, prdiabetes, diabetes and dyslipidaerfd®A-APA-AACE,2004. Even

without the development of the metabolic syndrome or diabetgsifisant weight

gain associated with antipsychotic treal
contributing to comorbid conditions, such as hypertension and coronary artery disease

(Daumit et al.,2008

2.2.11 Hyperglycaemia and Impaired Glucose Tolerance

Atypical antipsychotics could increase the risk of hyperglycaemia and impaired
glucose levels, and subsequently lead to the risk of metabolic syndrome.
Abnormalities in glucose regulation were first reported in patients with schizophrenia
and bipolar disorder prior to the introduction of antipsychotic medications, with early
reports indicating a pattern of insulin resistance in untreated pafigleduna et
al.,1943. Ryan et a(2003 also reported impaired fasting glucose tolerance in-first
episode, drugnaive patients with schizophrenia. These patients were also more insulin
resistant and have high&evels of plasma glucose, insulin and cortisol than healthy

comparison subjects.

Patients treated with olanzapine and clozapine have higher fasting and postprandial
insulin levels than patients treated with conventional antipsychotics, even after
adjustng for body weight(ADA-APA-AACE,2004. Individual cases have shown
marked hyperglycaemia in patients taking clozapine and olanz@fane et al.,2002

Sernyak et al.,2003

One possible mechanism for hyperglycaemia was effett p a n ¢ celefanttionc b

that lead toimpairment of insulin action and insulin resistar@est et al.,2006
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Drug-induced insulin resistance might occur because of weight gain or a change in
body fat distribution, or by a direct effect on insulin sensitive target tiqz\[A -

APA-AACE,2004.

2.2.12 Diabetes

Treatment with antipsychotic medications was also associated witeression of
existing type 1 and type 2 diabetes, new onset of type 2 diabetes mellitus, as well as
diabetic ketoacidosigHenderson,20Q1Cohen and Correll, 2009 Numerous case
reports have documented the onset of exacerbation of diabetes, including the
occurrence of hyperglycaemia crises, following initiation of therapy with many of the

atypical antipsykootics(ADA-APA-AACE,2009.

The onset bdiabetes tended to occur within the first few months of the treatment. A
metaanalysis of 45 published cases of remset diabetes and diabetic ketoacidosis
over a 21year period found the highest increase of new diabetes cases within the first

1 to 3 manths after the initiation of atypical antipsychotic treatn{@mt et al.,200R

Despite limitations in study design, data consistently showed an elevated risk for
diabetes in patients treated with clozapine or olanzapine compared with atient
receiving treatment with the firgjeneration antipyschotics or with other atypical
antipsychotics(ADA-APA-AACE,2004. The risk of new onset type 2 diabetes
associated with use taking risperidone and quetiapine was also noted by Lambert et al
(2009. Aripiprazole and ziprasidone have relatively limited epidemiological data, but
clinical trial experience with these drugs thus far has not shown an increased risk for

diabetegBlonde et al.,2008Y00d et al.,200Q

The concern about glucose intolerance, diabetes mellitus and diabetic ketoacidosis

asso@ted with atypical antipsychotic therapy has culminated in Food and Drug
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Administration (FDA) mandating changes in the drug labelling, which contains

warnings for hyperglycaemia and diabetes for all atypical antipsycl{bins,2004.

2.2.13 Dyslipidaemia

An additional related consequence of atypical antipsychotic use was their effect on
serum lipids. The available evidence suggested that changes in serum lipids were in
accordance with body weight changes. Clozapine and olanzapiid, prbduces the
greatest weight gain, were associated with the greatest increases in total cholesterol,
low-density lipoprotein (LDL) cholesterol and triglycerides, and with decreased high

density lipoprotein (HDL) cholester@ADA-APA-AACE,2004.

Aripiprazole and ziprasidone, which were asataxl with the least amount of weight
gain, did not appear to be associated with a worsening of serum lipids, while

risperidone and quetiapine have intermediate effects on (i(Pasey,2001
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Table 27 Atypical Antipsychotics andVietabolic Bfects

Drug Weight gain Risk for diabetes Worsening lipid profile
Clozapine +++ + +
Olanzapine +++ + +
Risperidone ++ D D
Quetiapine ++ D D
Aripiprazole* +/- - -
Ziprasdone* +/- - -

+ = increase effect; - = no effect; D = discrepant results., *Newer drugs with limited long-term
data
(ADA-APA-AACE,2004)

2.2.14 Management of antipsychotic-related metabolic syndrome

Simple monitoring and management tips could aid physicians in managing obese
schizophrenia pants, or those with the metabolic syndrome. Some guidance about
this issue was provided in the consensus statement developed by a panel consisting of
the American Diabetes Association, the American Psychiatric Association, the
American Association of Clinal Endocrinologists, and the North American

Association for the Study of Obesif#DA-APA-AACE,2004.

In summary, the panel recommended the following:

1. Risk-benefit assessment when starting atypical antipsychotics
2. Patient, family and caregiver education.

3. Baseline screening.

4. Regular monitoring.

5. Referral to specialised services, when appropriate.
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2.2.15 Risk-benefit assessment

The choice of atypical antipsychotics for a specific patient depended on many factors.
The implications of developing treatmeantuced metabolic disease should be an

important consideratiofADA-APA-AACE,2004.

Amongst the currently available atypical antipsychotics, clozapine was clearly the
most effective antipsychotic. However, clozapine was only indicated after other
medication have failed or in patients at high risk for suicidal behaviour, largely

becausét can cause agranulocyto$Agid et al., 2007 Meltzer,2005.

A number of factors should be considemrgblen selecting among the antipsychotic
medicationfADA-APA-AACE,2004. These include:
The nature of the patientds psychiatri
The specific target signs and symptoms
Past history of drug response
Patient preference

History of treatment adherence

Psychiatric ad medical comorbidities
The availability of appropriate formulations

A

A

A

A

A

A Medication effectiveness
A

A

A The need for special monitoring
A

The cost of and access to medications.

Given the serious health risks, patients taking atypical antipsychotics should receive

appropriate baseline screeg and ongoing monitorin(Pe Hert et al.,201)1
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2.2.16 Patient, family and caregiver education

Patients, family members and caregivers need to know teatntent with some
atypical antipsychotics might be associated with significant weight gain and a
heightened risk of developing diabetes and dyslipidaemia. Healthcare professionals,
patients, family members and caregivers should also be aware of the s@ins a
symptoms of diabetes, and especially those associated with the acute decompensation

of diabetes, such as diabetic ketoacid@isigand Arthur,200%.

2.2.17 Baseline screening
When prescribing an atypical antipsychotic, baseline screening and -igdlow
monitoringwas essential in order to lower the possibility of developing CVD, diabetes

or other diabetes complicatiofi3e Hert et al.,201)1

The ADA-APA panel recommended that baseline screemragasures (Tabl2.8) be

obtained before, or as soon as clinically feasible right dFerinitiation of any

antipsychotic medicatioADA-APA-AACE,20049:

1. Personal and family history of obesity, diabetes, dyslipidaemia, hypertension, or
CVvD

2. Weight and hajht

3. Waist circumference

4. Blood pressure;

5. Fasting plasma glucose

6. Fasting lipid profile.

These assessments could determine if the patient was overweight (BMI92%)®r

obese BMI {30), has praliabetes (fasting plasma glucose &% mg/dl) or diabetes
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(FBS 2 126 mg/dl), hypertension (BP >140/90mmHg) or dyslipidaemia. If any of

these conditions were identified, appropriate treatment should be initiated.

For patients with or at higher risk for diabetes and in those treated with other
medications that mhg increase these risks, it might be preferable to initiate treatment
with an atypical antipsychotics that have a lower propensity for weight gain and

glucose intoleranc@-reudenreich et al.,20D7

2.2.18 Regular monitoring

Careful monitoring of atisk patients might aid in the prevention of metabolic
syndrome as well as the management of any potential symptomsl sheyloccur.

The patientds weight should be reassess
changing atypical antipsychotic therapy, and quarterly thereafter at the time of routine

visits (ADA -APA-AACE, 2004 (Table2.8).

Fasting plasma glucose, lipid levels and blood pressure should @lssskssed 3
months after initiation of antipsychotic medications. Thereafter, blood pressure and
plasma glucose values should be obtained annually or more frequently in those who
have a higher baseline risk for the development of diabetes or hypertdnsibose

with a normal lipid profile, repeat testing should be performed\aah intervals or

more frequently if clinically indicate(ADA -APA-AACE,2009 (Table2.8).

If a patient gain€5% of his or her initial weight at any time during therapy, one
should consider switching to more weigtgutral antipsychotic medicatiorf&DA -
APA-AACE,2009. When switchig from one antipsychotic drug to another, it was

preferable to discontinue the current medication gradually.
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For people who developed worsening glycaemia or dyslipidaemia while on
antipsychotic therapy, the panel recommended considering switching to mcahty
agent that has not been associated with significant weight gain or diabetes. The blood
pressure, lipid and glycaemic goals of therapy for people with diabetes applied equally
to those who also have psychiatric disorders. However, all goals need to be

individualised(ADA-APA-AACE,2009.

Table 2.8 Monitoring Protocol for Patients on Atypical Antipsychotics*

Baseline 4 8 12 Quarterly Annually Every
weeks weeks weeks 5
years
Personal/family \'% \%
history
Weight (BMI) \% \% \% \% \%
Waist \'% \'
circumference
Blood pressure \'% \") \
Fasting plasma \% Vv \
glucose
Fasting lipid \'% \% \
profile

*More frequent assessments may be warranted based on clinical status, (ADA-APA-
AACE,2004)

2.2.19 Referral to specialised services

The ADA-APA panel recommended that nutrition and physical activity counselling
have to be providetbr all patients who are overweight or obese, particularly if they
were starting treatment with a secegeheration antipsychotic that was associated
with significant weight gain. Referral to a healthcare professional or program with

expertise in weight mmeagement might also be necesS&RA-APA-AACE,2009.

All patients with abnormal glucose or lipid levels should be referred to specialised

clinicians. Immediate care or consultation was required for patients with symptomatic
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or severe hyperglycaemia, symptomatic hypoglycaemia, or glucode ¢ mg/dl,
even in the absence of symptonis.short, treatment with atypical antipsychotics
mi g ht i ncrease the patientds risk of m

physicians needed to be proactive when treating patients with schizophrenia.

In South East Asia, especially in Malaysia, thwes paucity of data on the prevalence
of metabolic syndrome and cardiovascular risk among schizophrenia patients. A study
performed by Rahman et €009 among 51 patients with primary psychotic and

mood disorder found that the prevalence of metabolic syndrome was 37.2%.

The objective of the present studyasvto determine the prevalence of metabolic
syndrome among schizophrenia patients receiving antipsychotics in Malaysia. The
present study also sought to determine the prevalence of coronaryliseage risk

among these patients.
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2.2.20 RESEARCH QUESTION

What was the prevalence of metabolic syndrome among schizophrenia patient?

2.2.21 STUDY OBJECTIVES

(i)

(ii)

(@)

(b)

(©)

(d)

(€)

(f)

(9)

Primary Objective
To determine the prevalence of metabolic syndrome among schizophrenia

patients in Malaysia.

Secondary objective
To describe the demaaphic, lifestyle, medical and psychiatric history

according to the metabolic syndrome statosng schizophrenjgatients.

To describe the characteristics of antipsychotic treatment and other medication

according to the metabolic syndrome statosng scizophrenigpatients.

To determine the prevalence of hypertension, diabetes mellitus and
hyperlipidemia among schizophrenia patients after initiation of monotherapy

antipsychotics.

To determine the prevalence of metabolic syndrome and its component among

schizophrenia patients treated with monotherapy atypical antipsychotics.

To determine the prevalence of metabolic syndrome and its component among

schizophrenia patients treated with monotherapy typical antipsychotics.

To determine the prevalence of meitib syndrome component according to

metabolic syndrome status among schizophrenia patients.

To determine the prevalence of cardiovascular risk factors (CVRFs), coronary
heart disease (CHD) risk according to metabolic syndrome status among

schizophrenigatients
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2.3 Methodology
2.3.1. Study design

This study was a descriptive cross sectional study.

2.3.2. Setting and study period

The study was conducted at four mental institutions, two army hospitals and two
general hospitals namely Hospital Bahagia Ulu Kimarak, Hospital Permai Johor
Bahru, Johor, Hospital Sentosa Kuching, Sarawak, Hospital Mesra Kota Kinabalu,
Sabah, Hospital Terendak Melakdavy Hospital LumutPerak,University Malaya
Medical CentrglUMMC), Kuala Lumpur and Hospital Sg. Petani, Kedamfrdune

2008 until September 2011.

2.3.3. Study population

Study population were schizophrenia patients aged between 18 and 65 years old, who
met the DSMIV TR criteria for schizophrenia.
i). Inclusion criteria
Patients received antipsychotic treatment for at legstil
i). Exclusion criteria
1 Patient with history of diabetes mellitaad hypertensioprior to the treatment
of schizophrenia.

i Patients who were on mood stabilizer
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2.3.4. Sample size and sampling procedure
This study was used as a screening for randomised dedttdhl study in Chaptes.

Therefore universal sampling was used for the recruitment of this study subjects.

Out of 527 patients that were screened during study period, 485 patients fulfilled the
DSM-IV TR criteria for schizophrenia. Three hundred awerity five schizophrenia
patients agreed to be interviewed and part of metabolic syndrome parameters were
taken but only 270 consented for fasting blood investigations and full metabolic
syndrome profileThe socidemographic characterictic of patients vaisting blood

taking (n=270) and with no fasting taking (n=55) is in Table 2.15.

2.3.5. Study variables
(a) Dependent variable

Metabolic syndrome

(b) Independent variables

Sociodemographic variables

). Age
i).  Sex
iii).  Ethnicity

iv).  Occupation
v).  Educational level
vi).  Marital sttus
vii).  Body mass index (BMI)

viii).  Care setting
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Lifestyle, medical and psychiatric history

vi).

Smoking status
Duration of quit smoking
Physical activity
Medical history

Family history

Psychiatric history

Characteristic of treatment

).
i).

ii).

iv).

V).

Current antipsychotic

Typical antipsychotics (monotherapy)
Atypical antipsychotics (monotherapy)
Concomitant medication

Other medication

Metabolic syndrome criteria

).

Waist circumference
HDL cholesterol
Triglyceride

Blood pressure

Fasting glucose

Cardiovascular risk factors

Age
Smoking status
Diabetes mellitus

HDL cholesterol
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V).

vi).

Systolic blood pressure

Diastolic blood pressure

2.3.6. Operational definitions

There were two definitions for metabolic syndrome. The first one Madified

National Cholesterol Education Program Adlieatment Panel (NCEP ATP IlI) with

Asian values for waist circumferend&rundy et al.,2006and second one was

modified IDF with South Asian values for waist circumfereifgéerti et al.,200%

(Table 2.6).

The operational definitions for variables and scale were described in detail in ANNEX

AAO.

Table 2.6 Definitions of Metabolic Syndrome

NCEP ATP III*

IDF**

Waist circumference
(cm)

Blood pressure
(mmHg)
HDL (mg/dL)

TG (mg/dL)

Glucose (mg/dL)

altfS x donz FSYIFES

X MONKYDp
or on drug treatment for hypertension

< 40 mg/dL(1.03 mmol/L) inaes
< 50 mg/dL(1.29 mmol/L) in females
or on drug treatment for reduced HBL

altfS x onx FSYIFItS x

X MONKYDP
or treatment of previous diagnosed

hypertension

< 40 mg/dL(1.03 mmol/L) in males
< 50 mg/dL(1.29 mmol/L) in females
or specific treatment for this lipid abnormality

X Mpn YIKR[OGMPT Y x Mpn YIKR[OMDPT YY2f

or on drug treatmenfor elevated
triglyceride

or specific treatment for this lipid abnormality

X Mnn YIKR[6pdc Y x mMnn YIKR[O6pdc YY2i

Or on drug treatment for elevated
glucose

or previous diagnosed type 2 diabetes

*NCEP ATP {IModified National Cholesterol Education Program Adult Treatment Panel

- Metabolic Syndrome is any 3 of 5 criteria, Asian values for waist circumference

**|DF - International Diabetes FederatioBouth Asian values for waist circumference

not need to be measured

- Metabolic Syndrome is central obesity plus any 2 of 5 criteria
- If BMI is > 30kg/f central obesity can be assumed and waist circumference does
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2.3.7. Study instrument

The Mini International Neuropsychiatric Interview (M.I.N.l.) is a short structured
diagnostic interview for DSMV TR for the Major Axis | psychiatric disordefD.V.
Sheehan et al.,1998he M.I.N.l. was available in local langua@®.V. Sheehan et

al.,1999.

Framingham Coronary Heart Disea€eHD) 10year risk score was developed by
National Heart, Lug and Blood Institute (NHLBI) in U.S. through Framingham Heart
Study (Wilson et al., 1998 The CHD 16year risk was calculated separately for men
and women using CHD score sheet. Variables required were agje;hotesterol or

LDL cholesterol, HDL cholesterol, blood pressure, diabetes and smoking status. The
risk score was given in percentage. The interpretation of CHigea0risk was the

number of people out of 100 people probably has a heart attack inxtrOngears.

2.3.8. Data collection methods

All patients with schizophreniere approached during the study period. Patients who
fulfilled study criteria were briefed on the study and written consent was obt&ined.
faceto-faceinterviewed was conducted ugima screening structured questionnaire and

the Mini International Neuropsychiatric Interview (M.I.N.L.).

The screening structured questionnaire consisted of three sections: (i)
sociodemographic and lifestyle background (ii) medical, psychiatry and farsityry

(i) physical examination and blood investigation for metabolic syndrome profile.

Patient was given an appointment date and were asked for minimum of 8 hours fasting

since last medior the blood investigatiorSecondary data pertaining to dateset of
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il I ness, patientos treat ment and medi c

mel |l itus and hyperlipidemia were obtaine

2.3.9. Data Management

The data were checked before ending each interview session and before campilatio
to ensure completeness. Raw data obtained were coded and entered into Statistical
Package for Social Sciences (SPSS) Version 16.0. Cleaning for wrong entry and

outliers were done before the analysis.

2.3.10. Pre-test

A pretest of the questionnaires was done % patients who were attending the
psychiatric clinic, UMMC. These respondents were excluded from the sBauiye
corrections were made after the fpree s t to facilitate patie

guestionnaires.

2.3.11. Ethical consideration

Ethical approvalwas obtained from Medical Ethics Committee of UMMC and
Medical Research and Ethics Committee, Ministry of Health. Before any interview,
patients were informed regarding the nature and purpose of the study and the
respondents were given the assurance thatfarmation given will be treated with

confidentiality. A written consent was obtained from the patients prior the interviews.
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2.3.12. DATA ANALYSIS

i). Univariate analyses

For categorical variables, they were described in the form of frequencies and
percentagesFor continuous independent variables, they were summarized and

described as means, standard deviations, median and interquartile range.

ii). Bivariate analysis

Pearsoseqgeacéaitest and Fisherds exact te:
associationof significant variables to the occurrence of metabolic syndrome.
Continuous data and comparison of two means were analyzed usiAgsh&kewed
continous data and comparison of median was analysed using non parametric test.
Subsequently the continusuvariables were recategorised and further tested by

P e a r s o-sqbase teSthFor bivariate analysis of BMI, only normal, overweight and
obese categories were considered in the analysis. Normal category was chosen as
reference group and underweight catggwas excluded for the analysiShe
individual prevalence of the cardiovascular risk factors and the prevalence of
metabolic syndrome components were estimated by calculating the corresponding
95% confidence interval (95% CI). Framingham risk scor&énnetabolic syndrome

and nonmet abolic syndrome groups were compa
t test) or norparametric test (Manmvhitney U test), according to the distribution of

the variables. The risk score of the patients were further fotmssiccording to the
category fAlowo CHD risk (Framingham < !

(Framinghan® 10%) within 10 years.

In addition, the mean of Framingham risk score was also compared according to

patientsd® age gr oupcsyndronme. Taendultipleicontparisohs me
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were analyzed using TwWay Interaction in Thre®¥Vay Anova with Bonferroni
correction and adjusting for sex. The SPSS version 16.0 statistical package was used

throughoutAn alpha level of significancpe< 0.05 was sefor all analyses
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2.4 Results

Study population and socio demographic characteristics

For the study, 527 patients were screened, of whom 485 patients fulfilled thd\DSM
TR criteria for schizophrenia. Three hundred and twenty five schizophreniatpatie
agreed to be interviewed and metabolic syndrome parameters were taken except for
blood investigation. Only 270 patients consented for fasting blood investigations and
full metabolic syndrome profile.

The prevalence of metabolic syndrome among the itedrpatients based on modified
NCEP ATP Il definition(Grundy et al.,2006and modified IDHAIlberti et al.,20®)

were 46.7% and 45.9% respectiveljable 2.7 displayed the socio demographic
characteristics of the study population. The metabolic syndrome group had higher
mean age, a larger proportion of female, unemployed individual and patients from
psychiatricinstitution. Among schizophrenia patients, an association between BMI
and metabolic syndrome was significant based on modified NCEP ATP Il definition.
There was statistically significant difference of the mean BMI between metabolic
syndrome and nemetalwlic syndrome among schizophrenia patients on
antipsychotics. The mean BMI for metabolic syndrome was higher thamatabolic
syndrome groups (29.4 £ 5.1 vs. 25.0 £ 5.6). Majority of the patients with metabolic
syndrome had significantly higher prevatenof overweight (39.7% vs. 24.3%) and

obesity (40.5% vs. 17.4%) compared to the-nwtabolic syndrome group.
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Table 2.7 Demographics and Characteristics of Schizophrenia Patient

Patients with metabolic Paients without metabolic

Characteristics syndrome (n=126) syndrome (n=144) p value
n (%) n (%)

Age(year)mean * SD 40.7 +11.3 39.5+11.8 P.472¢

Age group (n =270)

<20 2(1.6) 2(1.4) P=0.500

20¢ 29 18(14.3) 34(23.6)

30¢ 39 44(34.9) 40(27.8)

40¢ 49 29(23.0) 32(22.2)

50¢ 59 26(20.6) 27(18.8)

> 60 7(5.6) 9(6.2)

BMI( kg/n?) mean + SD 29.4+5.1 25.0+ 5.6 p<0.M1*

BMI"(n =256)

Underweight(<18.5) 0(0) 14(9.7) p<0.01

Normal( 18.5; 24.9) 25(19.8) 70(48.6)

Overweight( 2%, < 30) 50(39.7) 35(24.3)

ObeS 6% ono 51(40.5) 25(17.4)

Sex(n =270)

Male’ 74(58.7) 100(69.4) p=0.670

Female 52(41.3) 44(30.6)

Race (n=270)

Malay’ 53(42.1) 53(36.8) P=0.747

Chinese 44(34.9) 58(40.3)

Indian 15(11.9) 15(10.4)

others 14(11.1) 18(12.5)

Marital status (n=259)

Married’ 42(33.9) 35(25.9) P=0.398

Single 70(56.4) 90(66.7)

Divorced 8(6.5) 6(4.4)

widowed 4(3.2) 4(3.0)

Education level(n=234)

No formal educatioh 2(1.7) 5(4.3) P=0.683

Primary 21(17.8) 20(17.3)

Seconday 86(72.9) 81(69.8)

Tertiary 9(7.6) 10(8.6)

Occupation (n=249)

Employed 33(27.0) 55(43.3) P=0.003

Unemployed 83(68.0) 67(52.8)

Housewife 6(4.9) 5(3.9)

Care setting (n=270)

General hospitdl 68(54.0) 92(63.9) P=0.098

Institution 58(46.0) 52(36.1)

Chisquaretest,*i SA G X 4

NCEP ATP Il definition

w S F STegIydedBund@ivaigtiChr square test based on category
normal (reference group), overweight and obese. Metabolic syndrome status was based on modified
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Lifestyle

Most of the schizophrenia patients in this study did not practice healthy lifestyle

habits. The prevalence of current smokers was higher than former smokers in the
metabolic syndrome group (24.8% vs. 20.5%). Very small proportion of former

smokers admitted the duration of quit smoking. Among the current and former

smokers, majority smoked less than 20 sticks cigarettes/day and majority of the
patients have sedentary lifestyle with hardly any physical activity for both groups

(Table 2.8).

Medical and Psychiatric History
Among the screened patient, 8 patients had history of hypertension and 3 patients had
history of diabetes mellitus before antipsychotics treatment. These patients were

excluded from the analysis of this study.

The metaboli syndrome group had a larger proportion of patients developed
hypertension and diabetes mellitus after initiation of antipsychotics, female patients
with history of gestational diabetes and family history of diabetes. Among
schizophrenia patients, thereasv association between the occurrence of diabetes
mellitus after initiation of antipsychotics and metabolic syndrome. There was also
statistically significant difference between metabolic syndrome andmaabolic
syndrome patients in the mean age of bnsk illness. The age of onset for
schizophrenia in metabolic syndrome patients was slightly older thamatabolic

syndrome patients (28.7 £ 9.3 vs. 25.5 + 7.4).

There were no statistically significant differences between metabolic syndrome and
norntmetbolic syndrome patients with respect to mean year duration of illness, mean

number of relapse and history of relapse (Table 2.8).
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Table 2.8 Lifestyle, medical and psychiatric history according to the metabolic
syndrome status

Patients with Patients without P value
Characteristics metabolic syndrome metabolic syndrome

(n=126) (n=144)

n (%) n (%)
Smoking n=117 n=130
Never 64(54.7) 62(47.7) P=0.211
Former smoker < 20 sticks/day 20(17.1) 18(13.8)
Former smokew20 sticks/day 4(3.4) 3(2.3
Current smoker < 20 sticks/day 17(14.5) 35(27.0)
Current smokew20 sticks/day 12(10.3) 12(9.2)
Duration of quitting smoking n=8 n=4
X mMn’ eSSt NA 7(87.5) 2(50.0) P=0.082
5-9years 0(0.0) 2(50.0)
1¢4years 1(12.5) 0(0.0)
<1year 0(0.0) 0(0.0)
Physical activity n=118 n=131
Never 56(47.5) 58(44.3) P=0.840
Rarely 28(23.7) 25(19.1)
1-3 times/month 4(3.4) 5(3.8)
1-2 times /week 9(7.6) 12(9.2)
3 -4 times /week 8(6.8) 13(9.9)
¥ p GAYSA keSS 13(11.0 18(13.7)
Medical and family history
Hypertension after initiation of 14/115(12.2) 6/118(5.1) P=0.053
antipsychotics(n=233)
Diabetes mellitus after initiation of 17/112(15.2) 6/119(5.0) P=0.010
antipsychotics(n=231)
History of gestational diabetes 2/25(8.0) 1/13(7.7) P=0.973
(female)(n=33
Family history of 39/107(36.4) 45/112(40.2) P=0.570
hypertension(n=219)
Family history of diabetes(n=219) 31/109(28.4) 27/110(24.5) P=0.514
Parent obese(n=225) 13/111(11.7) 15/114(13.2) P=0.742
Siblings obese(n=225) 13/111(11.7) 14/114(12.3) P=0.896
Psychiatric history
Age of onset(year),mean + 28.7(9.3) 25.5(7.4) P=0.014*
SD(n=177)
Duration of illness (year) ,mean + S 10.9(9.3) 10.0(7.8) P=0.403*
(n=260)
History of relapse(n=264) 42(33.9) 51(36.4) P=0.763
No of relapse, mean + SD 0.9(1.6) 0.8(1.5)
(n=263) Median (interquatile range 0.0(0.0-1.0) 0.0(0.0-1.0) P=0522**

Chi square test, *test, **Mann-Whitney U testz; wSFSNByYy OS I N dzLIP usawdsi |
based on modified NCEP ATP Il definition
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2 Prevalence of Metabolic Syndrome

Characteristics of treatment with antipsychotics and other medications

Table 2.9 showed the characteristics of treatmenh \aittipsychotics and other
concomitant medications. The majority of patients were treated with only one
antipsychotic (75.9%). For the overall use of antipsychotic, the proportion of atypical
antipsychotics monotherapy used was the highest in both metayoidrome and
nornrmetabolic syndrome groups (50.8% vs. 58.3%). Followed by typical

antipsychotics monotherapy used in both groups (21.4% vs. 20.8).

With respect to patients with typical monotherapy antipsychotic treatment in the
metabolic syndrome groumghlorpromazine had the highest proportion (33.3%) of
followed by sulpiride and perphenazine (18.5%). While in patients received atypical
monotherapy antipsychotic treatment, olanzapine had the highest proportion followed
by risperidone (42.2% vs. 32.8%)ohke of the patients prescribed on amisulpride has

metabolic syndrome.

For the overall schizophrenia patients, antipsychotics were combined with
anticholinergics (31.5%), benzodiazepines (15.9%), antidepressants (13.0%). In
addition, 4.8% was being treatéol diabetes, 4.4% of patient took antihypertensive
medication and 5.9% of patients took liavering medication. There was no
significantly difference in the distribution of concomitant and other medications

between metabolic syndrome and frmoatabolicsyndrome group.
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2 Prevalence of Metabolic Syndrome

Table 2.9 Characteristics of treatment with antipsychotic and other medication

Characteristics Patients with Patients without P value
metabolic metabolic syndrome
syndrome (n=126) (n=144)

N (%) N (%)

Current antipsychtic

Atypical antipsychotics (monotherapy) 64(50.8) 84(58.3) P=0.339

Typical antipsychotics (monotherapy) 27(21.4) 30(20.8)

Combination of Typical and Atypical  15(11.9) 11(7.7)

Antipsychotics

Combination of Typical Antipsychotics 14(11.1) 9(6.2

Combination of Atypical Antipsychotics 6(4.8) 10(7.0)

Typical antipsychotics(monotherapy)

Chlorpromazine 9(33.3) 10(33.3)

Sulpiride 5(18.5) 6(20.0)

Perphenazine 5(18.5) 5(16.7) P=0.960

Haloperidol 3(11.2) 5(16.7)

Trifluoperazine 2(7.4) 1(3.3)

Flupenthixol decanoate 2(7.4) 1(3.3)

Fluphenazine decanoate 1(3.7) 2(6.7)

Atypical antipsychotics(monotherapy)

Olanzapiné 27(42.2) 26(31.0) P=0.390

Risperidone 21(32.8) 29(34.5)

Paliperidone 11(17.2) 16(19.0)

Clozapine 2(31) 1(1.2)

Quetiapine 1(1.6) 2(2.4)

Aripiprazole 2(3.1) 6(7.1)

Amisulpride 0(0) 4(4.8)

Concomitant medication

Anticholinergic 41(32.5) 44(30.6) P=0.726

Benzodiazepine 25(19.8) 22(15.3) P=0.324

antidepressants 16(12.7) 19(13.2) P=0.904

Other medication

Anti diabetic medication 8(6.3) 5(3.5) P=0.271

Blood pressure lowering 6(4.8) 6(4.2) P=0.813

Lipiclowering medication 6(4.8) 10(6.9) P=0.449

Chisquaretesy wSFSNBY OS 3INRdzLE aSil 02t A Ged GEPRTRRIY S

definition.
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2 Prevalence of Metabolic Syndrome

Prevalence of hypertension, diabetes mellitus and hyperlipidemia after

initiation of monotherapy antipsychotic

For the prevalence of hypertension, diabetes mellitus and hyperlipidemia among
schizophrenia patients after iaiion of monotherapy antipsychotic, the denominator
includes patient without blood investigation for metabolic syndrome parameters.
Among the typical antipsychotics, sulpiride has the highest prevalence of
hypertension, diabetes mellitus and hyperlipiderafter initiation of monotherapy
antipsychotic (9.1% for all prevalence respectively). As for the intra muscular
injection antipsychotics,fluphenazine decanoatbas the highest prevalence of

hyperlipidemia (3.3%).

For schizophrenia patients aatypical antipsychotics, the highest prevalence of
hypertension and hyperlipidemia after initiation of monotherapy antipsychotic was
aripiprazole (12.5% for both respectively), whereas paliperidone has the highest

prevalence of diabetes mellitus (3.4%) (Table 2.10)
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2 Prevalence of Metabolic Syndrome

Table 2.10Prevalence of hypertension, diabetes mellitus and hyperlipidemia after initiation of monotherapy antipsychotic among
schizophrenia patients

Typical antipsychotics

Prevalence

Hypertension

Diabetes mellitus

Hyperlipidemia

Prevalence

Hypertension

Diabetes mellitus

Hyperlipidemia

Haloperidol(n=8)  Perphenazine(n=13) Sulpiride(n=11) Trifluoperazingn=3)  Chlorpromazing=19) Flupenthixol Fluphenazine

decanoatén=3) decanoatén=3)
n(%) 95% Cl n(%) 95%Cl n(%) 95%Cl n(®%) 95%Cl n(%) 95%Cl n(%) 95%Cl n(%) 95% ClI
0(0.0) 0.0324 1(7.7) 1.433.3 1(9.1) 1.637.7 0(0.0) 0.056.2 0(0.0) 0.016.8 0(0.0) 0.056.2 0(0.0) 0.056.2
0(0.0) 0.0324 1(7.7) 1.4-33.3 1(9.1) 1.637.7 0(0.0) 0.056.2 0(0.0) 0.016.8 0(0.0) 0.056.2 0(0.0) 0.056.2
0(0.0) 0.0324 1(7.7) 1.4333 1(9.1) 1.6-37.7 0(0.0) 0.056.2 0(0.0) 0.016.8 1(3.3) 6.2-79.2 0(0.0) 0.056.2

Olanzapine (n=61)

Clozapine (n=14)

Risperidone (n=64)

Atypical antipsychotics

Quetiapine (n=7)

Amisulpride (n=4)

Paliperidone (n=29)

Aripiprazole (n=8)

n(%) 95%Cl n(%) 95%ClI n(%) 95%Cl n(%) 95%Cl n(%) 95%Cl n(%) 95%Cl n(%) 95% ClI
2(3.3) 09112  0(00.0) 00215 34.7) 1.612.9 0(0.0) 0.0354 0(0.0) 00490 2(6.9) 1.9220 1(125) 2.2-47.1
2(3.3) 09112  0(0.0) 00215 2(3.1) 0.8610.7 0(0.0) 0.0354 0(0.0) 00490 1(3.4) 0.617.2 0(0.0) 0.032.4
1(1.6) 0.298.7  0(0.0) 00215 5(7.8) 3.417.0 0(0.0) 0.0354 0(0.0) 00490 2(6.9) 1.9220 1(12.5) 2.247.1

The denominator for ypertension, diabetes mellitus and hyperlipidemia include patients without blood investigation for metabolic syndrome catspo

87



2 Prevalence of Metabolic Syndrome

Table 2.11 showed the prevalence of metabolic syndrome and its components among
schizophrenia patients treated with monothgratypical antipsychotics. Among the
metabolic syndrome component, waist circumference has the highest proportion
compare to other components for all atypical antipsychotics except for aripiprazole.
All patients with monotherapy clozapirfe=3) and quetiape (n=3) had metabolic
syndrome components for waist circumference and blood pressure. Olanzapine had the

highest prevalence of triglyceride and HDL cholesterol (37.7% vs. 58.5%).

For patients treated with monotherapy typical antipsychotics, waistrdiecence was

the highest proportion among the metabolic syndrome components for all typical
antipsychotics except for haloperidol. Perphenazine has the highest prevalence of
blood pressure and triglyceride (70.0% vs. 50.0Ptypenthixol decanoathas the
highest prevalence of HDL cholesterol (66.7%) dmdluoperazinehas the highest

prevalence of fasting blood sugar (66.7%) (Table 2.12).
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2 Prevalence of Metabolic Syndrome

Table 2.11Prevalence of metabolic syndrome(MetS) and its components among schizophrenia patiergtettevith monotherapy atypical

antipsychotics

Olanzapine (n=53)

Clozapine (n=3)

Risperidone (n=50)

Atypical antipsychotics

Quetiapine (n=3) Amisulpride (n=4)

Paliperidone (n=27)

Aripiprazole (n=8)

MetS Prevalence

NCEP ATP III*

MetS components prevalence

Waist circumference
altS xdn
FSYIES xy.

ot

HDL(male< 40 mg/d| 31(58.5)

O XMO MK

,Jfemale< 50mg/dL)

Triglyceride
OXMpnY3IKR]

n(%) 95%Cl n(%) 95%Cl n(%) 95%Cl n(%  95%Cl n(%) 95%Cl n(%) 95%Cl n(%) 95% ClI
27(50.9) 37.963.9 2(66.7) 20.893.9 21(42.0) 29.4558 1(33.3) 6.279.2 0(0.0) 0.049.0 11(40.7) 24.559.3 2(25.0) 7.2-59.1
44(83.0) 70.890.8 3(100)  43.9100 46(92.0) 81.296.9 3(100) 43.9100 1(25.0) 4.669.9 23(85.2) 67.594.1 1(12.5) 2.247.1
25(47.2) 34.460.3 3(100)  43.9100 22(44.0) 31.257.7 3(100) 43.9100 1(25.0) 4.669.9  11(40.7) 24.559.3 3(37.5) 13.7-69.4
45.1:70.7 1(33.3) 6.279.2 23(46.0) 33.059.6 1(33.3) 6.279.2 0(0.0) 0.049.0 10(37.0) 21.555.8 3(37.5) 13.7-69.4
20(37.7) 25.951.2 1(33.3) 6.279.2 18(36.0) 24.149.9 1(33.3) 6.279.2 0(0.0) 0.049.0 9(33.3) 18.652.2 4(50.0) 215785
1(33.3)  6.279.2 12(24.0) 14.337.4 1(33.3) 6.279.2 0(0.0) 0.049.0 9(33.3) 18.652.2 1(12.5) 2.2-47.1

Glucose(100 mg/dL) 15(28.3) 18.041.6

NCEP ATRI* has Asian values for waist circumference
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2 Prevalence of Metabolic Syndrome

Table 2.12Prevalence of metabolic syndrome(MetS) and its components among schizophrenic patients treated with monotherapy typical

antipsychotics

Haloperidol(n=8)

Perphenazine(n=10)

Sulpiride(n=11)

Typical anipsychotics
Trifluoperazing(n=3)

Chlorpromazing=19)

Flupenthixol
decanoatén=3)

Fluphenazine
decanoatén=3)

MetS Prevalence n(%) 95% CI

NCEP ATP III* 3(37.5) 13.769.4

MetS components prevalence

Waist circumérence
al £S xdn (4500 215785
FSYIES xy.

.t 0 XmMo K125 22471
HDL(male< 40 mg/dl 4(50.0) 21.578.5
,Jfemale< 50mg/dL)

Triglyceride
OxMpnY3IkR]

Glucose(100 mg/dL) 2(25.0) 7.259.1

n(%) 95%Cl n(%) 95%Cl n(%) 95%Cl n(%) 95%Cl n(%) 95%Cl n(%) 95% CI
5(50.0) 23.776.3 5(455) 21.372.0 2(66.7) 20.893.9 9(47.4) 27.368.3 1(33.3) 6.279.2 2(66.7) 20.893.9
10(100) 72.3100  10(90.9) 62.398.4 3(100.0) 43.9100 12(63.2) 41.080.9 3(100.0) 43.9100 3(100.0) 43.9100
7(70.0) 39.789.2 3(27.3) 9.856.6 2(66.7) 20.893.9 6(31.6) 154540 2(66.7) 20.893.9 2(66.7) 20.893.9
6(60.0) 31.383.2 6(54.5) 28.078.7 1(33.3) 6.279.2 10(52.6) 31.772.7 1(33.3) 6.279.2 2(66.7) 20.893.9
3(37.5) 13.769.4 5(50.0) 23.7-76.3 4(36.4) 15.264.6 1(33.3) 6.279.2 8(42.1) 23.163.7 1(33.3) 6.279.2 1(33.3) 6.279.2
1(10.0) 1.840.4  3(27.3) 9.856.6  2(66.7) 20.893.9 6(31.6) 154540  0(0.0) 0.056.2 1(33.3) 6.279.2

NCEP ATP* has Asian values for waist circumference

90



2 Prevalence of Metabolic Syndrome

In Table 2.13, there was statistically significant for all metabolic syndrome
components between metabolic syndrome andmetabolic syndrome groups (Waist
circumference OR=34.8 (95% CI: 12.2, 99.4), HDL Cholesterol OR=5.4 (95% CI: 3.2,
9.2), TG OR= 8.6 (95% ClI: 4.9, 15.2), BOR=5.5 (95% CI: 3.2, 9.3), FBS OR=11.4

(95% Cl: 5.5, 23.6).

Among the metabolic syndrome components, the prevalence of waist circuraferenc
was the highest in both metabolic syndrome and-metabolic syndrome groups

(98.4% vs. 50.7%) followed by HDL cholesterol (72.6% vs. 30.9%). The prevalence
of fasting blood glucose was the lowest in both the metabolic syndrome and non

metabolic syndromgroups (51.6% vs. 6.2%).

There was statistically significant difference for median (M#imtney U test) of
fasting blood glucose, triglycerides and HbAlc between metabolic syndrome and non
metabolic syndrome groups. In addition, there was statisticgifyfisant difference

for mean of waist circumference and HDL Cholesterol by gender. The mean waist
circumference for male was higher than female in metabolic syndrome group £102.4
9.8 cm vs. 96.7 =+ 10.8 cm). There was also significant difference fan foedotal
cholesterol, systolic and diastolic blood pressure between metabolic syndrome and

norrmetabolic syndrome groups.
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2 Prevalence of Metabolic Syndrome

Table 2.13 Prevalence of Metabolic Syndrome components according metabolic

syndrome status

Metabolic Non Metabolic _ p
. Overall (n=270)

Metabolic Syndrome Syndrome(n=126) Syndrome(n=144)
Component 0 0 0 0 0 0

n(%) 95% ClI n(%) 95% CI n(%) 95% Cl
Waist circumference (Male  124(98.4) 94.499.6  73(50.7) 42.658.7 197(73.0)  67.477.9 p<0.001
xhdn OY = FSYI
HDI* (Male< 40 mg/dL 90(72.6)  64.1:79.7 42(30.9) 23.7-39.1 132(50.8)  44.7.56.8 P<0.001
[female < 50mg/dL)
Triglyceridé'd xmp n Y3 k 84(67.7) 59.1-753 21(15.4) 10.322.5 105(40.4)  44.7.56.8 p<0.001
.t 0 xmMonkyp Y 77(61.1) 52.469.2  36(25.0) 18.632.7 113(41.9) 36.1:47.8 p<0.001
CradAay3 3t dzO2 65(51.6) 42.960.1 9(6.2) 3.3115 74(27.4) 22.433.0 p<0.001
Laboratory test parameters 95% CI 95% ClI 95% ClI
Fasting blood glucose(mg/dL
Mean(SD) 110.5(37.9) 103.9117.2 89.2(21.3) 85.792.7 992(31.9)  95.3103.0
Median (Interquartile range) 100.8(88.2113.4) 86.4 (81.091.8) 90.0(82.8100.8) p<0.00T™

Triglycerides (mg/dL)

Mean(SD) 214.1(57.0) 185.5242.6 116.9(57.0) 107.2126.6 163.2(127.9) 147.6178.9

Median (Interguartile range) 171.8 (125.8245.3) 113.8 (81.5138.2) 132.9 (97.4186 p<0.001*

HbA1c(%)

Mean(SD) 6.4(1.7) 6.1-6.7 5.5(0.7) 5.45.6 5.9(1.3) 5.86.1

Median (Interquartile range) 5.9 (5.66.5) 5.4(5.25.8) 5.6(5.36.1) p<0.001*
Mean(SD) 95% CI Mean(SD) 95% ClI Mean(SD) 95% CI

Total Cholesterol (mg/dL)  216.1(46.5) 207.8224.3 202.2(41.3)195.2209.2 208.8(44.3) 203.4214.2 p<0.00T

LDL Cholesterol (mg/dL)  136.6(40.4) 129.1:144.0 131.1(40.4)124.2138.0 133.6(40.4) 128.6138.6 P-0.287*

HDL Cholesterol(mg/dL)

Male 37.9(6.8) 36.339.5 46.0(13.0) 43.348.6 42.5(11.5) 40.744.2 p<0.00r

Female 445(10.7) 415475 52.8(13.6) 48.557.1 48.2(12.7) 45550.8 P-0.001*

Other parameters Mean(SD) 95% CI Mean(SD) 95% CI Mean(SD) 95% CI

Waist circumference

Male 102.4(9.8) 100.1-104.7 87.5(13.8) 84.790.2 93.9(13.9) 91.995.8 p<0.00T

Female 96.7(10.8) 93.799.7 88.6(13.7) 84.492.8 91.7(13.1)  89.4940 P=0.002*

Systolic BP(mm Hg) 127.0(16.7) 124.0130.0 117.4(17.4) 114.5120.2 121.6(18.2) 119.7123.6 p<0.00T

Diastolic BP(mm Hg) 83.8(12.7) 81.686.1 77.1(11.9) 75.1:79.1 80.7(13.0)  79.382.1 p<0.00X

Chi square test, *test ,** Mann-Whitney U te§ “the denominator for Triglycerides and HDL

Cholesterol N=260

92



2 Prevalence of Metabolic Syndrome

In Table 2.14 showed the prevalence of cardiovascular risk factors. The individual
prevalences of each cardiovascular risk factor differed significantly between metabolic
syndrome and nemetabolic syndrome groups were present of diabetes mellitus

(OR=5.9, 95% CI: 2.4, 15.1), raised of total cholesterol (OR=1.8, 95% CI. 1.1, 3.0),
reduction in HDL cholesterol (OR=2.9, 95% CI: 1.7, 5.1) and increased in diastolic

blood pressure (OR=3.95% CI: 1.7, 5.7).

Prevalence of patients with high and very high risk of CHD in 10 years (Framingham)
in the metabolic syndrome group was 31.5% and 11.0% in themetaiolic
syndrome group. The difference was statistically significant. There was also
statistically significant difference in the Framingham risk median score for metabolic
syndrome and nemetabolic syndrome groups (6.5% vs. 4.0%, respectively). In the
metabolic syndrome group, the mean of Framingham risk score was 7.6, which meant
that abot1 7.6 of 100 people with this level of risk may have a heart attack in the next
10 years. In the nemetabolic syndrome group, the mean of Framingham risk score
was 5.0, which meant about 5 of 100 people with this level of risk may have a heart

attack in he following 10 years (Table 2.14).
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2 Prevalence of Metabolic Syndrome

Table 2.14 Prevalence of CVRR®d CHD risk (Framingham) according to metabolic
syndrome status

Metabolic Non Metabolic p
Syndrome(n=126) Syndrome(n=144)  Overall (n=270)
n(%) 95% CI n(%) 95% ClI n(%o) 95% CI

Cardiovascular risk factors(CVRFs)
1 3SxnndoYlf SO 2NXK 5846.00 37.654.7 64(44.4) 36.652.6 122(45.2) 39.451.2 P=0.794

Smoker 29(23.0) 16.531.1  47(32.6) 25.540.7 76(28.1)  23.1-33.8 P=0.079
Diabetes (known diagnosis or

- ~ N 0.01
f 20285 wmuc y3i20@08) 145285 642 1988 32(11.9) 85163 p<

Total cholesterSbk NN YK goer ey s5g704  68(50.0) 417583 148(56.9) 50.962.8 P-0.018
HDL cholesterb(male< 45 or

- <0.001
female< 50mg/dL) 99(79.8) 71.986.0  78(57.4) 49.065.4 177(68.1) 622734 p

{.t xmMnn 2N X MO
,prior cardiovascular or kidney
disease)

28(22.2) 15.930.2 22(15.3) 10.322.1 50(18.5) 14.323.6 P=0.143

S. U ko 2N X YN o33 2572420  20(13.9) 92205  62(23.0) 18.428.3 p<0.001
(Diabetes,prior cardiovascular or

kidney disease)

Risk of CHD in 10 years(Framingha

Mean (SD) 7.6(6.4) 6.58.8 5.0(4.4) 4.358  6.3(5.6) 5.67.0
Median (Interquartile range) 6.5(2.511.0) 4.0(1.07.0) 4.0(1.09.0) p<0.001*
Patients with high & very high risk  n(%) 95% ClI n(%) 95% ClI n(%) 95% ClI

Oxmmz0 2F /15 AY 39315 239401  15(11.0) 6.817.4  54(20.8) 16.326.1 p<0.001
(Framingham)

Chi square test, *test,** Mann-Whitney U test’the denominator for Total and HDL Cholesterol N=260
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2 Prevalence of Metabolic Syndrome

Tale 2.15: Demographics and Characteristics of Schizophrenia Pattit and

without fasting blood investigation

Patients withBlood taken

Patients withoutblood

Characteristics (n=270) taken (n=55) p value
n (%) n (%)

Age(year)mean * SD 399+11.6 42.0+ 11.5 P=0225¢

Age group (n =270)

<20 4(1.5) 0(0) P=0.899

20¢ 29 52(19.3) 9(16.4)

30¢ 39 84(31.1) 16(29.1)

40¢ 49 61(22.6) 14(25.5)

50¢ 59 53(19.6) 13(235)

> 60 16(5.9) 3(5.5)

BMI( kg/m’) mean + SD 27.0+5.8 247+5.1 P=0.006*

BMI"(n =256)

Underweight(<18.5) 14(5.2) 6(10.9) P=0.083

Normal( 18.5; 24.9) 95(35.2) 23(41.8)

Overweight( 25 < 30) 85(31.5) 19(346)

hoSaSdéx ono 76(28.1) 7(12.7)

Sex(n =270)

Male’ 174(64.4) 23(41.8) p=0.002

Femde 96(35.6) 32(58.2)

Race (n=270)

Malay’ 106(39.3) 9(16.4) P<0.001

Chinese 102(37.8) 32(58.2)

Indian 30(11.1) 12(21.8)

others 32(118) 2(3.6)

Marital status (n=259)

Married” 77(29.7) 17(30.9) P=0790

Single 160(61.8) 33(60.9

Divorced 14(5.4) 2(3.6)

widowed 8(3.1) 3(5.5)

Education level(n=234)

No formal educatioh 7(3.0) 1(2.3) P<0.001

Primary 41(17.5) 6(14.0)

Secondary 167(71.4) 21(48.8)

Tertiary 19(8.1) 15(34.9)

Occupation (n=249)

Employed 88(35.4) 18(36.7) P=0.843

Unemployed 150(60.2) 28(57.1)

Housewife 11(4.4) 3(6.2)

Care setting (n=270)

General hospitdl 160(59.3) 54(98.2) P<0.001

Institution 110(40.7) 1(1.8)

Chisquare test, *i S & (i X

NCEP ATP Il definition.

5 wS T SRyl SindanNeRyizChE square test based on category
normal (reference group), overweight and obese. Metabolic syndrome status was based on modified
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2 Prevalence of Metabolic Syndrome

CHD Risk (Framingham)

M MetS

kd No MetS

Patients with CHD risk{Framingham),mean %

<30 30-34 35-39 40-44 45-49 50-54 55-59 =60
years  years years years years years = years  years

Age Group

Figure 2.1 Risk score of CHD (Framingham) according to patients age group

and metabolic syndrome status

*corrected by Bonferroni formul§p<0.0®) for multiple comparisons and adjusted for sex, Gldbronary heart
disease, Met® metabolic syndrome

There was greater increased of mean sodr€HD risk for all age groups in the
metabolic syndrome as compared to Hmoetabolic syndrome groups. The significant
difference of mean score CHD risk was for all age group except for more than 60

years old (Figure 2.1).
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2.5 Discussion

Prevalence of Metabolic Syndrome Treated with Antipsychotics

The main aim of this study was to estimate the prevalence of metabolic syndrome in
schizophrenia patients who were treated with antipsychotic medications for at least
one year. The results of the presdntlg showed that 46.7% of the patients met the
criteria for metabolic syndrome as defined by NCEP ATP Il guidelines. This rate was
considerably greater than the 34.3% prevalence found in the general Malaysian
population(Mohamud et al.,20)1and the 1€20% pevalence reported among Asian

population(Nestel et al.,2007

The higher prevalence of metabolic syndrome among schizophrenia patients has been
frequently repded in other studies. Study conducted by Cohn and colle43084)

found prevalence of 42.6% in the male patients and 48.5% female patients using the
same critan. A Japanese study reported the prevalence of 48.1% of metabolic

syndrome in outpatient with schizophre(ftugawara et al.,20}.1

There were several reasons why schizophrenia was associated with higher rate of the
metadolic syndrome. Certain lifestyles, such as sedentary habits;fdtigind high
carbohydrate diets, were common in people with severe mental illness and were
associated with the metabolic syndro(Bgown et al.,1999Davidson et al.,200)a
Schizophrenia might also predispose individuals to physiological changes that
increased the risk of developing metaboliediypme, e.g. abnormalities in glucose
regulation with a pattern of insulin resistance, which have been described in
schizophrenic patients even before the development of the illness and the use of
antipsychotic agent@Kasanin,1926Meduna et al.,1942 Some antipsychotics were

also associated with higher rates of developing metabolic syndrome. These

medications may cause weight gain or changes in the blood pressure, cholesterol and
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blood sugar level(Fenton and Chavez,Q6). Atypical antipsychotics had been
associated with increased risk of hyperglycaemia and impaired glucose level, and
subsequently increased the risk of metabolic syndrgaenran et al.,19940ber et
al.,1999 Newcomer et al.,2002In the present study 42.2% of the olanzapine patients,
32.8% of the ptients on risperidone and 17.2% of the patients on paliperidone had

metabolic syndrome.

Cardiovascular Risk

The results of the present study showed that the presence of metabolic syndrome was
associated with high coronary heart disease risk. We fourghdicant difference in

the cardiovascular risk between patients with and without metabolic syndidme.

data obtained in our study appeared to be consistent with that to the Cardiovascular,
Lipid and Metabolic Outcomes Research in Schizophrenia Stu@pam (Bobes et
al.,200%, which reported high cardiovascular risk in patients treated with
antipsychotic drugs as defined by the Framingham score. Further tulyac 367

adults treated with atypical antipsychotics, Correll et(2006 reported that the
metabolic syndrome was present in 137 (37.3%) of patients andsigmaiicantly
associated with the 1gear risk of CHD events. In addition, Holt el @010 found

12% of the study patientsad a greater than 20% risk of a CHD event within the next

10 years.

Metabolic Syndrome Component

In our study, we observed statistically significant difference for all metabolic
syndrome components between metabolic syndrome anthetabolic syndrome
groups. Notably, the mean fasting blood sugar level in the metabolic syndrome group
was clearly impaired while the mean fasting blood sugar for thenmmeabolic

syndrome group was nori@10.5 mg/dL vs. 89.2 mg/dL). The male patients in the
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nonrmetabolic syndrome group had normal mean HDL cholesterol level compared to
those in the metabolic syndrome group. Further, the mean triglyceride level in the
metabolic syndrome group almost daedblthat of the nometabolic syndrome group

(214.1 mg/dL vs. 116.9 mg/dL).

The most common findings in our patients with metabolic syndrome were abnormal
waist circumference (98.4%), followed by low HDL cholesterol level (72.6%), raised
triglyceride level(67.7%) and elevated blood pressure (61.1%).While elevated fasting
blood glucose was the least frequent abnormality. Our data substantiates the findings
from study by Kato and colleagug¢2004), whee the most common metabolic
syndrome criteria reported in their study population were abnormal waist
circumference, followed by dyslipidemia and elevated blood pressure, while the least

prevalent metabolic component was elevated fasting blood glucose.

Mental health professionals should consistently measure and monitor waist
circumference and blood pressure, two components of metabolic syndrome, which are
easily assessed in clinic setting. In our sample, 98.4% of patients with metabolic
syndrome had abnormelaist circumference and 61.1% had elevated blood pressure.
Abnormalities of either waist circumference or blood pressure warrant screening for

other components of the syndrome.
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Body Mass Index (BMI)

The mean BMI was significantly higher in patients withetabolic syndrome
compared to those without metabolic syndrome (p<0.05), with the mean BMI value of
29.4 + 5.1 kg/rh in patients with metabolic syndrome. When our patients were
categorised according to weight status, there was statistically significghér hi
proportion of overweight (39.7% vs. 24.3%) and obese patients (40.5% vs. 17.4%) in
the metabolic syndrome groups than in the-nmtabolic syndrome groups. These
results concurred with the findings from the Cardiovascular, Lipid and Metabolic
OutcomesResearch in Schizophrenia Study (CLAMOR@®obes et al.,2007in

which the prevalence of general obesity and abdominal adiposity was also high in their
schizophraia outpatients with metabolic syndrome. The study recorded dotd/o
higher rate of obesity in metabolic syndrome subjects compared toneiaolic
syndrome subjects (55.2% vs. 22.7%). The high prevalence of obesity and abdominal
adiposity in our studylso corroborates the data from the CATIE st(dgEvoy et

al.,20085.
Limitations

The current study has few limitations. Firstly, it was a cross sectionagl. gtitdough

the metabolic syndrome was frequent in this group of patients, causal pathway could
not be inferred. Secondly, there was no reference population without psychopathology.
However, there were national rates available from the nationwide siMatamudet
al.,2013. Thirdly, the prevalence of hypertension, diabetes mellitus and
hyperlipidemia after initiation of antipsychotics were described with current
antipsychotics used, however this might be not true as the mean duration of
schizophrenia about 1Qears, and patients were on several antipsychotics before

current antipsychotics. Nevertheless, if the current antipsychotics have property of
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metabolic syndrome neutral and the duration of treatment for at least one year, it
should be sufficient to obser the reversibility of the metabolic syndrome parameters
causing by previous antipsychotics.

Despite these limitations, our findings were consistent with higher rate of the

metabolic syndrome found in the schizophrenia population.

2.6 Conclusions

The prevalence of metabolic syndrome in schizophrenia patients receiving
antipsychotic in Malaysia was very high. Our data adds to the mounting evidence that
schizophrenia patients are at increased risk for developing metabolic syndrome. The
high prevalence ofthe syndrome underscores an urgent need to formulate a

comprehensive intervention measures to combat these problems.
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Chapter THREE: Randomized Controlled Trial of the Safety and Efficacy

of Aripiprazole Vs Ziprazidone in Schizophrenic

Patients with Metabolic Syndrome
3.1 Abstract
Introduction: Atypical antipsychotics were reported to be associated with increased
risk of hyperglycaemia and hyperlipidemia, and subsequently increase the risk of the
metabolic syndrome. However, aripiprazodend ziprasicdbne have a favourable
metabolic profile.
Objectives: i) To determine the improvement and reversibility of metabolic
syndrome, its components and lipid profiles after switching to aripiprazole or

ziprasidone. ii) To determine the safety and efficacyripigrazole andziprasidone in

the treatment of schizophrerpatients with metabolic syndrome.

Methodology:

Design: This was a double blind randomized controlled trial.

Setting The study was conducted at four mental institutions and four ge
hosptals.

Patients Study population were patients aged between 18 and 65 years olc

a current Diagnostic and Statistical Manual of Mental Disortiér

Text Revision (DSMIV TR) diagnosis of schizophrenia.

Intervention: Eligible patients were randosed either to aripiprazole or ziprasidor
The doseof aripiprazole and ziprasidone, can be either increase
reduced based on clinical assessment. The total daily dosa
ziprasidone ranges from 80mgl160mg.The total daily dosage

aripiprazole rangs from10mg- 30 mg.
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Measures Metabolic syndrome was defined by using the National Choles
Education Program Adult Treatment Panel 1l (NCEP ATP
criterizmodified for Asian waist circumferencd=or baseline anc
follow-up evaluationthe outcone measures included body mass in
(BMI), waist circumference, blood pressyiP), fasting blood suge
(FBS), lipid profile, adverse effects monitoring and clinical rati
scale such as Positive and Negative Symptoms Scale (PAI
Clinical Global Impresion Scale (CGI), Abnormal Involunta
Movement Scale (AIMS), Barnes Akathasia Scale (BAS) and Sim
Angus Scale (SAS). Intentieto-treat was used for the data analy:
Generalized Estimating Equation (GEE) and Mpkdtects Model
RepeateeMeasures (MIRM) analysis was utilized to examir
changes in outcome measures over time with the treatme

aripiprazole and ziprasidone.

Results: A total of 527 schizophreniapatientswere screenedl75 patientswere
recruited for the studyp1.4% (90/175pf paientswas randomized to aripiprazole and
48.6% (85/175) to ziprasidon€here was improvement in the prevalence of metabolic
syndrome from baseline to-rionth after switching to aripiprazole or ziprasidone;
(aripiprazole 58.9% vs. 30.0%, ziprasizone51.8% vs. 15.3%, p<0.05), 14.4% of
patients had resolved metabolic syndrome after switching to aripiprazole and 18.8% of
patients had resolved metabolic syndrome after switching to ziprasi@ibaee was
improvement in the prevalence of all metabolic syndromrmepaoment from baseline to
6-month after switching to aripiprazole or ziprasidone; waist circumference
(aripiprazole 84.4% vs. 44.4%, ziprasizone 87.1% vs. 35.3%), HDL cholesterol
(aripiprazole 54.4% vs. 33.3%, ziprasizone 52.9% vs. 23.5%), triglycerides

(anpiprazole 50.0% vs. 21.1%, ziprasizone 37.6% vs. 12.9%), BP (aripiprazole 41.1%
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vs. 25.6%, ziprasizone 32.9% vs. 20.0%FBS (aripiprazole 42.2% vs. 20.0%,
Ziprasizone 25.9% vs. 8.2%, p<0.05). There was statistically significant improvement
in PANSS, CGJ BARS and SAS after switching to aripiprazole or ziprasiddine

commonest side effects reported were EPS asamnia for both treatment groups.

Conclusion: Switching to aripiprazole or ziprazidone was effective in reversing the
metabolic syndrome anits components among schizophrenia patients who had
metabolic syndromeAripiprazole and ziprasidone were efficacious and safe in the

treatment of schizophrenia patients with metabolic syndrome.

Keywords: Randomized controlled trial, schizophreniapgmazole, ziprasidone,

safety, efficacy
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3.2 Introduction

It has been known that patients with schizophremime at greater risk for type 2
diabetes, cardiovascular disease (CVD) and early mortality associated with CVD, as
compared to the general pdation (Osborn et al.,20Q8Hennekens,20QRoshanaei
Moghaddam and Katon,2009 Numerous reports have also associated the
development of insulin resistan@@ouseknecht et al.,200Thintoh et al.,2000and

type 2 diabetegJin et al.,2004 Smith et al.,2008 with longterm treatment with

certain atypical antipsychotic drugs.

Not all antipsychotic agents carry the same adverse metabolic risk. Of the atypical
antipsychotics, aripiprazole and ziprasidomere associated with a lower metalli

risk (ADA-APA-AACE,2004 Newcomer,200b Both ziprasidone and aripiprazole
wereknown to be theexondgeneration atypical antipsychotics thegreleast likely

to cause dyslipidaemia, and in fadgimt improve the lipid profile of patients switched
from another antipsychotic drug to one of these agé8fsurling et al.,2007

Greenberg and Citrome,2007

Therefore, switching patients with schizophrenia who require-ferng treatment with
antipsychdic drugs to either aripiprazole or ziprasidone appeé&p be a rational
choice to lessen the metabolic effects (e.g. obesity, hyperglycaemia, dyslipidaemia)
induced by the antipsychotics. The evidence for supporting this strategy has mostly
come from smih observational studiegAlptekin et al., 2009 Schorr et al.,2008
Takeuchi et al.,2000 shortterm randomised studig®ae et al.,2009 retrospective

chart review (Spurling et al.,2007 or posthoc analysis of pooled data from

rancomised efficacy trial§Weiden et al.,20Q03Neiden et al.,2008

In particular, switching to aripiprazote ziprasidone from antipsychotics with greater

tendency to cause weight gain and metabolic dysregulation (e.g. olanzapine, clozapine,
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guetiapine) has been shown to reduce body weight, triglyceride anech@eésterol
levels(Weiden et al.,20Q8Casey et al.,200etin and Karagozoglu,200Kontes et
al.,2007 Newcomer et al.,2008 More recently, the results from a -fr#bnth,
prospective, randomised, opkbel study by Chen et gR012 suggested that,
switching existing antipsychotic treatment to either aripiprazole or ziprasidone in
stable patients with schizophrenia, schizoaffective disorder or bipolar disorder

improved the metabolic profile of those patients over the-teng.

3.2.1 Atypical Antipyschotics: Aripiprazole and Ziprasidone

3.2.2. Aripiprazole

Aripiprazole, the sixth atypical antipsychotic of its kind, was approved by the Food
and Drug Administration (FDA) in 2002 for the treatment of schizophrenia. It later
also received=DA approval for the treatment of acute manic and mixed episodes
associated with bipolar disorder, as well as treatment of depré&$,2007. The
introduction of aripiprazole, which was classified as apartial agonist, was an

interesting development in this area of schizophrenia treatment.

3.2.3 Pharmacology

Aripiprazole was chemically characterised asquinolinone derivative. The clinical
benefits of aripiprazole in treating schizophrenia could be attributed partly to the
drug's unique mechanism of action on dopamine and serotonergic receptors. While all
previously available antipsychotiegere antagoists at D receptors, aripiprazole was

said to be a partial agonist at these receusris et al.,200p exhibiting both pre
synaptic dopamine autoreceptayoaistic activity and postynaptic [ antagonistic
activity (Kikuchi et al.,199% When dopamine levels were high (e.g. in the limbic

regions in schizophreniaaripiprazole acted as an antagonist, while at the same time
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worked as an agonist in other regions where dopamine levels were low (e.g. in the
prefrontal cortex in schizophrenia). For this reason, aripiprazedealso claimed to

be a 06dopam@tank20GLt abi | i z e

Although it was commonly believed that aripiprazole mediates its aythpstic
through partial agonism at the, Dopamine receptor, vas more likely that its
primary mechanism of actiowas functional selectivity at the LDreceptor(Urban et
al.,2007. Studies have shown that aripiprazole has an affinity about 100 times higher
for D, than D receptors in rat stratiurm vitro (Inoue et al1997, and has a high
affinity for the D, receptor(Burris et al.,2002 Some type of differential modulation

of dopaminergic activity mght also occur in thenesolimbic, mesocortical, and basal

ganglia target fields in the brafiianahashi et al.,20).2

Besides its functional selectivity at the @ceptor, ariprazolewas also an antagonist

at the serotonin-5iT,a receptorgBurris et al.,200p a common trait of all atypical
antipsychotics as well as a partial agish at the serotonin-BiT;4 receptorgJordan et
al.,2003. The 5HT,a antagonisnwas one potential mechanism by which aripiprazole
(andall atypical antipsychotic agents) hetpalleviate negative symptoms associated
with schizophrenia (e.g. flattened affect, alogia, anhedonia, emotional and social
withdrawal). It has also been reported thaHBa blockade might offer certain
amount of potection from the extrapyramidal symptoms associated with extengive D
blockade(Kapur and Remington,199#eltzer et al.,198pP High-affinity blockade of

D, receptors and increasén D, receptor densityvere thought to be associated not
only with undesirable extrapyramidal symptoms (EPS), but also with the development

of tardive dyskinesi@Blanchet et al.,2012

The 5HT, agonistic action of aripipzble, on the other hand,ight offer extra help

in mediating EPS when Iblockadewas complete. Thisvas accomplished through
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the inhibitory actions on serotonergic neurons, which lead to an indrease
dopaminergic transmission in the stratium, thus cedy EPS(Jordan et al.,2002

This pharmacological action of aripiprazole has led some specialists to describe this
drug as the firsto a new c¢cl ass of atypical antip:
serotonin sy@tQuade et talg2004 IAS foreothér neuroreceptors,
aripiprazoleexhibited moderate affinity for histamine and alphdrenergic receptors,

and no appreciable affinity for cholinergic muscarinic receft@reen,200%

3.2.4 Pharmacokinetics

i) Absorption and distribution

Aripiprazole displagd linear kinetics, with its steadstate plasma concentrations
achieved after 2 weeks with ondaily dosingAfter multiple oral doses, maximum
plasma concentration fz) occurs 35 hours after administration without food

(Molden et al.,2006

The bioavailability of aripiprazole oral tabletgas about 90%. Administration with
food does not significantly affectyfg or area under the curve (AUC), but delay the
time to reach Gax by 3 hours for the parent compound, and by 12 hours for

dehydroaripiprazole, its major metaboli&ristol-Myers,2002.

Aripiprazole and dehydroaripiprazolevere 99% proteirbound at therapeutic
concentrationgMolden et al.,2006 No clinically relevant effects of aripiprazole on
the pharmacokinetics of warin (a highly proteirbound drug) have been reported

when the two agents were administered concurréBtigtol-Myers,2002.
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ii) Metabolism and Elimination

Aripiprazole has undergonextensive hepatic metabolisation, with a mean terminal
half-life of 60 hours (range 488 hours) 14 days after administration. Aripiprazole has
an elimination haHife of approximately 75 hosr(Winans,2003 The active major
metabolite of aripiprazolevas dehydroaripiprade, with elimination haHife of about

94 hours. The parent compounds excreted only in tracésless than 1% and 18%

eliminaed in the urine and faeces, respectiv@ghlinans,2003Molden et al.,2006

Aripiprazolewas metabolised via three pathways: dehydrogenation, hydroxylation and
N-dealkylation. Cytochrome P450 (CYP) enzymes 3A4 and ®Bx@resposible for

the dehydrogenation and hydroxylation processes, whilkedlkylation appears to be
catalyzed solely by CYP3A4. At steady state, dehydroaripiprazole, the major
metabolite, represents about 40% of the AUC and has an affinity similar to that of

aripiprazole for @ receptorgBristol-Myers,2003.

In poor metabolisers of CYP2D6, aripiprazole plasma concentration iedrégs
about 80%, while dehydroaripiprazole decrelabg 30%. In patients with mild and
moderate hepatic insufficiency, AUC of aripiprazole incrdabg 31% and 8%,
respectively. However, AUC of aripiprazole decrebbg 20% in those with severe
hepatic insfficiency. In patients with severe renal impairment (creatinine clearance
<30 ml/min), the AUC for aripiprazole was decreased by 15%, and for
dehydroaripiprazole was increased by THese differences observed in patients with
renal or hepatic impairmentowever, @l not warrant dosage adjustmeriBristol-

Myers,2002.

iii) Drug Interactions
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Results fromin vivo studies supgrt in vitro findings that aripiprazoleid not affect
pharmacokinetic parameters of drugs metabolized by CYP2C9, CYP2C19, CYP2D6,
and CYP3A4. Dosages of aripiprazole-3® mg/day showed no significant effects on
metabolism of dextromethorphan (CYP2D6 af¥P3A4 substrate), warfarin
(CYP2C19 and CYP2C9 substrate) or omeprazole (CYP2C19 subdgiBaistpl-

Myers,2002.

Administration of aripiprazole after 13 days of administration of the potent CYP2D6
inhibitor quinidine (166mg/day) increased the AUC of aripiprazole by 112% and of
dehydroaripiprazole by 52%. The AUC also increased by 63% and 77% for
aripiprazole and dehydroarpiazole, respectively, after administration of

ketoconazole (200 mg/day), a potent CYP3A4 inhil(iBristol-Myers,2002.

Population pharmacokinetic analysis of data from several phase Il and Ill studies did
not demonstrate any clinically relevant effects froraadministration of substrates

and inhibitors of CYP2D6 and CYP3A4 on aripiprazole pharmacokinetics. However,
the maufacturer recommended reducing the dosage of aripiprazole to half the normal
dosage when administered concomitantly with ketoconazole or quiniBiigtol-

Myers,2002.

Co-administration of carbamazepine, a potent CYP3A4 inducer, with aripiprazole
resulted in decreadef approximately 70% in gaxand AUC of both aripiprazole and
dehydroaripiprazole. Adding carbamazepine tdpiprazole would necessitate
doubling the aripiprazole dosage; further dosage adjustments should be based on

clinical evaluationBristol-Myers,2002.
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Co-administration of aripiprazole with valproate at steady state resulted in a 25%
decrease in Gax and AUC of aripiprazole. Lithium did not show any substantial

effects on aripiprazole pharmacokinet{€trome et al.,2006

iv) Dosage and administration

The recommended dosage of aripiprazole for an acute exacerbation of schizophrenia
was 1630 mg/day administered as a single daily dose, with or without (iBostol-

Myers,2002.

3.2.5. Side effects

Standard dosages of aripiprazole-3M mg/day were generally well tolerated. The
tolerability profile of aripiprazole was broadly similar to that observed with placebo in
shortterm trials in patients with acute relapse of schizophrenia or schizoaffective
disorder, as well as in a 2@eek trial in patients with chronic stable schizophrenia

(Swainston Hrrison and Perry,2004

The most common side effects of aripiprazole reported in patients with schizophrenia
and schizoaffective disorder include:

Headache

Agitation

Anxiety

Insomnia

Dyspepsia

Nausea

Light headedness

Blurred vision

o o o Do o Do Po  I» Do

Akathisia
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i) EPS

Aripiprazole was generally associated with a pladetsel incidence of EPS and EPS
related adverse events. In a\w8ek trial, there were significantly fewer aripiprazole
recipients experiencing EPR$lated adverse events compared with haloperidol
recipients Changes in severity of EPS were minimal and usually no different from

those observed with placebo.

There was also less severe EPS in aripiprazelged patients than in haloperidol
treated patients in a lortgrm trial. In shorterm trials, treatmergmergent tardive
dyskinesia was reported in only 0.2% of patients receiving aripiprazole, an incidence

comparable to that seen in placebo recipients (0(@8&oPDliveira et al.,2009

ii) Cardiovascular and metabolic effects

Studies have shown that aripiprazole has a low propensity to cause clinically
significant weight gain, prolactin elevation or corrected QT (QTc) interval
prolongation in patients witlschizophrenia or schizoaffective disord&here were

also no clinically marked differences in mean changes from baseline in diabetes and
dyslipidaemia parameters between aripiprazadated patients or placebo recipients

in a 26week, placebaontrolledtrial (Swainston Harrison and Perry,2004

3.2.6 Clinical trials on efficacy and tolerability

The efficacy and tolerability of aripiprazole has been demonstrated in patients with
schizophrenia or schizoaffective disorder. Multicentre clinical trials indicate
aripiprazole to be well tolerated and significantly more efficacious than placebo and
comparable with other atypical antipsychoti(kane et al.,2002 Bowles and

Levin,2003 Potkin et al.,20083
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)] Short-term studies

Shortterm cinical trials showed that, when compared with placebo, treatment with
aripiprazole (1680 mg/day) led to significant improvement in positive and negative
symptom scores, as well as in Clinical Global Impression Severity of llinessSLCGI
scores, in patigs with acute relapse of chronic schizophrenia or schizoaffective
disorder. Aripiprazole has also been shown to significantly more effective than
placebo in reducing relapse rate in patients with stable chronic schizophrenia-in a 26

week, randomised trigbwainston Harrison and Perry,2004

A 4-week, doubleblind, randomised studgomparing aripiprazole (15 mg/day) and
risperidone (6 mg/day) was conducted in Chinese patients sghizophrenia or
schizoaffective disorder in Taiwan. Results showed that both the aripiprazole and
risperidone groups showed statistical improvement from baseline in Positive and
Negative Syndrome Scale (PANSS) total, PANSS positive, PANSS negative &nd CG
S scores at study endpoint<(Q.001). However aripiprazole was associated with
significantly less EPS liabilityp<0.005) and less serum prolactin level elevation than

risperidong(p<0.001)(Chan et al.,2007

i) Long-term studies

A 26-week, multicentre, randomised, doubléend study was conducted to compare
aripiprazole and olanzapine in patients with schizophrenia who were in acute relapse
and required hospitalisation. While both am@ent groups achieved comparable
clinically meaningful improvements on efficacy measures, a greater proportion of
patients in the olanzapine group exhibited clinically significant weight gain as
compared with the aripiprazole group. By end of study, 37@amzapine recipients

had experienced significant weight gain compared with 14% of aripiprazole recipients
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(p<0.001). In fact at week 26, there was a mean weight loss of 1.37 kg with
aripiprazole compared with a mean increase of 4.23 kg with olanzapinaega
patients who remained on therapx@.001). Changes in fasting plasma levels of total
cholesterol, highdensity lipoprotein cholesterol, and triglycerides were also
significantly different between the two treatment groups, with worsening of the lipid
profile among olanzapingeated patients. The observed effects on weight and lipids
indicate a potentially lower metabolic and cardiovascular risk in patients treated with

aripiprazole compared with those treated with olanzafite®uade et al.,2004

When compared with olanzapine 18 mg/day) in a noblind, 26week trial,
patients with chronic schizophrenia receiving aripiprazole (30mg/day) experienced
similar (general cognitive function) or better (verbal learning) changes from baseline
in the neurocognitive parameters as compared with olanzapmted patients

(Swainston Harrisonral Perry,200%

When compared with haloperidol in a-82ek trial involving patients with acute
relapse of schizophrenia, the response rates at study end was higher in the aripiprazole
group (77%) than in the haloperidol group (73%8wainston Harrison and

Perry,2004.

Clearly, aripiprazole has an apparent advantage over existing antipsychotics in terms
of safety and tolerabilitf{Bowles and Levin,20Q3Marder et al.,2003Crismon et
al.,2003, given its beneficial profile in tems of a low potential for body weight gain

and changes in metabolic indices.

3.2.7 Ziprasidone

Ziprasidonewas the fifth atypical antipsychotic to gain FDA approval in February

2001. In the United States, ziprasidomeas approved for the treatment of
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schzophreniaThe intramuscular injection form of ziprasidones approved for acute
agitation in schizophrenic patients. Ziprasidone has also received approval for acute

treatment of mania and mixed states associated with bipolar di¢bmi&r2001).

3.2.8 Pharmacology

Ziprasidonewas an antipsychotic with combined dopamine and serotonin receptor
antagonist activity. It also has a high affinity for alggdrenergic receptors and a
medium affinity for histamine receptorsThe exact mechanism of action of
ziprasidonewas unkrown. However, itwas bel i eved t hat t he
activity was mediated primarily by antagonism at dopamine receptors, specifically D

(Seeger et al., B®).

The most potent action of ziprasidomweas at the BHT,a site. This atypical
antipsychotic has perhaps the most selective affinity fbiTs, receptors compared
with most clinically available antipsychotic agents. This powerful antagonism of 5
HT.a receptors in the brain ight limit the EPS associated with dopamine receptor
blockade and also improgteefficacy against negative symptoms of schizophrenia

(Seegeet al., 1995

On the other hand, antagonism at histaminic and adplh@nergic receptoksas likely

to explain some of the side effects of ziprasidone (e.g. sedation, orthostasis)
(Green,200L Ziprasidone has weak anticholinergic activity, suggesting a low
potential for impairing cognitive abilitieByerly et al.,200L This mght indicate an

advantage in the elderly wheereprone to anticholinergic cognitive effects.
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3.2.9 Pharmacokinetics

) Absorption and distribution

Ziprasidone teneld to show linear pharmacokinetics. The me@pax and AUC
increasd with increasing dose, with apparent dgseportionality between the 20 mg

and 60 mg dose leve(dliceli et al.,2000.

The systemic bioavailability of ziprasidonevas 100% when administered
intramuscularly. Ziprasidonavas well absorbed after oral administration, reaching
peak plasma concentrations in 6 to 8 hours. The absolute bioavailability of a 20 mg
dose under fed conditionwas approximately 60%. In the presence of food, the
absorption of ziprasidoneas increased up to twimld. The mean terminal halife of

Ziprasidanewas about 7 hours within the proposed clinical dose réRD&,2006.

After a single dose intramuscular administration, the peak serum concentration
typically occured at about 60 minutes or earlier. Steatlgte plasma concentrations
were achieved within 13 days. Exposure increasén a doserelated manner and
following 3 days of intramuscular dosing, little accumulatiores observed

(FDA,2008.

Ziprasidone absorptiowas not optimally achieved when administered without food.
The bpavailability of the drugvasonly 50%60% when administered without food.

At lower doses, ziprasidone ight have a higher affinity for the serotonin and
norepinephrine transmitter systems. This might be a risk factor for mania when used in
patients with ipolar disorder. No dose adjustmewds required in patients with mid

to-moderate renal impairment or mild-moderate hepatic impairmefftDA,2006.

i) Metabolism and elimination
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Ziprasidonewas highly proteirbound (> 99%) andvas hepatically metbolised by
aldehyde oxidase. The drugas thoroughly metabolised with <1% being excreted
unchanged in faeces or urine. Ziprasidome bt change into active metabolites.
Ziprasidonewas primarily metabolised by CYP3A4 in human liver microsomes and
did nat, at clinically effective doses, appedrto mediate drug interactions with

simultaneously administered CYP substrdf3A,2006.

One studyon extensive metaboliser subjects found that ziprasidmhead inhibit the
clearance of drugs metais®d by the 2D6 isoenzyme of cytochrome P450 (CYP2D6).
Unlike clozapine and olanzapine, ziprasidevas not metabolised by CYP1A2, and
cigarette smoking (a CYP1A2 inducevps unlikely to affect its metabolisifwilner

et al.,2000.

iii) Drug interactions

Medications that induck (e.g. carbamaspine) or inhibied (e.g. ketoconazole)
CYP3A4 have been shown to decrease and increase, respectively, blood levels of
ziprasidongFDA,2006. Therewereno significant interactions with lithium in healthy
subjects taking a moderate dose of lithiand ziprasidon@pseloff et al.,2000The

drug has also no interaction with aluminium and magnesium hydroxide antacids or

cimetidine(FDA,2009.

iv) Dosage and administration

Ziprasidonewas available in oral and intramuscular forms for administration. The oral
form of ziprasidonewvas the hydrochloride salt, ziprasidone hydrochloride, while the
intramuscular fornwas the mesylate dalziprasidone mesylate trihydrate, whistas

provided as a lyophilized powd@tDA,2006.
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Initial evidence suggestl an effective dosage range of ziprasidone al®0 mg/day
(Daniel et al.,199P Rapidacting intramuscular fixed doses of ziprasidone-a03ng
have also been well toleratecand not associated with EPS, dystonia or excessive

sedationGreen,2001L
3.2.10 Side effects

Ziprasidonewas generally well tolerated. The most frequent sffiects associated
with ziprasidonavere(Daniel et al.,1998
A Mild or moderate headache

Mild dyspepsia

Dizziness

A
A Nausea
A
A

Transient somnolence

Ziprasidone was shown to have a very low liability for inducing movement disorders
and weight gair{Daniel et al.,199P According to a metanalysis study, weight gain
attributable to ziprasidone therapss only 0.44 kg on averaddllison et al.,199).
Another systematic review also concluded that ziprasidone did not appear to be linked
to weight gain(Taylor and McAskill,200D. A Cochrane review for ziprasidone by
Bagnall et al(2000 concluded that zipradone mght be an effective antipsychotic

with less EPS than haloperidol, but it alsmgi cause more nausea and vomiting.

Ziprasidone also has important advantages in the sense Wast ot associated with
clinically significant adverse changes in t@sierol, triglycerides or glycemic control.
In fact, patients mght experience moderate improvement in these measures when

switching to ziprasidone from a different antipsychotic agent. The tolerability profile
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of ziprasidone nght thus be quite valuabléen the treatment of some patients

(Greenberg and Citrome,2007

Ziprasidonewas associated with transient prolactin elevation, whi@s not dose
related, and which attenuates as treatment contifMieeli et al.,2000. Ziprasidone
was not anticholinergic, ral therefore only infrequently causes EPS or postural

hypotension(Greenberg and Citrome,2007

Nevertheless, ziprasidone has been associated with an increased mortality in elderly
patients with dementieelated psychosist might also prolong the electrocardiogram

QTc interval in some patients, and increases the risk of a type of heart arrhythmia
known as torsades de pointes. As such, it has been advised that ziprasidone should be
used cautiously in patients simultaneoushking medication thatvere likely to

interact with ziprasidone or increase the QTc intefivBIA,2006.

3.2.11 Clinical trials on tolerability and efficacy

The efficacy and tolerability of ziprasidone has been demonstrated in a number of
studes involving patients with schizophrenia or schizoaffective disorder. When
compared with chlorpromazine and haloperidol, ziprasidone aggbemmhave some
limited clinical advantages over the two typical antipsychotics in ameliorating

negative symptoms afchizophrenigGreenberg and Citrome,2007

Ziprasidone has also demonstrated comparable antipsychotic efficacy to other atypical
antipsychotics, but exhibited a more favourable metabolic parameter profile

(Greenberg and Citrome,2003. M. Simpson et al.,2008artko etal.,200§.

i) Short-term studies
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Ziprasidone was compared with olanzapine in-ae@k, multicentre, doublelind,
paralletdesign and flexiblelose trial The study results showed that, while both
antipsychotics were efficacious in improving symptoms armbajl illness severity,

and were well tolerated, ziprasidone was less associated with changes in the metabolic
parameters compared with olanzapine. Body weight, total cholesterol, triglycerides
and lowdensity lipoprotein cholesterol were noted to signifitba increase in the
olanzapine group, but not in the ziprasidone group. Olanzapine, but not ziprasidone,
was also associated with significant increbisefasting insulin leve(G. M. Simpson

et al.,2004.

Another shorterm 8 weeksrandomised, doubiblind study compared ziprasidone
(40-80 mg b.i.d) with risperidone {8 mg b.i.d) in patients with acute exacerbation of
schizophrenia and schizoaffective dder. Again, both agents were comparable in
terms of improving psychotic symptoms and tolerability. However, ziprasidone
demonstrated a lower Movement Disorder Burden score and fewer incidence of
prolactin elevation and clinically relevant weight gain coregawith risperidone

(Addington et al.,200¢

i) Long-term studies

Ziprasidone has been shown to be well tolerated and beneficial fetdongreatment
in terms of improving severity of symptoms and general functioning in patients

undergoing usual care.

In an operabel, largescale, naturalistic trial conducted by Ratner gRG07)
unstable schizophrenia patients with persistent symptoms or troublesome side effects
were treated with ziprasidone 460 mg/day) for 12 months. Improvement in

PANSS factors and global functioning was observed among patients who had
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competed the study. The response rate remained high at 43.8% whenfaafu20%
improvement of PANSS total scores was used. The most common side effects of
ziprasidone were fatigue, sleep disturbances and headache, but the treatment did not

appear to be asciated with weight gain.

In Phase 2 of the Clinical Antipsychotic Trials of Intervention Effectiveness (CATIE)
for schizophrenia, ziprasidone did not match the clinical performance of olanzapine
and risperidone, but appeared to be comparable to quetiapoverall effectiveness.

The researchers suggested that the rate of dose titration and the dose acigleved m
have an important influence on the efficacy profile of ziprasid@weenberg and

Citrome,2007.

i)  Switch studies

Studies looking at switching from other antipsychotics to ziprasidone have also
demonstrated improvements of psychopathology and negative symptoms in

schizophrenia patients.

A study by Daniel et §1999 looked at switching from olanzapine to ziprasidone in
58 outpatients over a short period. They found that ziprasidone was associated with
improvements in attention, vigilance, verbal learning and memory @fteeeks of

therapy with ziprasidone.

In patients with schizophrenia who were already treated with conventional or other
atypical antipsychotics, but had to be switched due to unsatisfactory efficacy or poor
tolerance, a iveek therapy with ziprasidonesulted in significant improvements on

all major symptoms measures and subscales. At least 50% of patients were rated much
or very much improved on C&112 weeks later. The mean SAS score was also

significantly reduced during the ziprasidone treatmenibgeln addition, during the
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12-week treatment, the body weight of the patients was significantly reduced by an
average of 1.2 kgp€0.002) (Bartko et al.,2006

Therefore, ziprasidone ight be considered a firdine drug option in the treatment of
schizophrenia. Nevertheless, in view of the differences among antipsychotic
medications, drug selection should be guided by the patient's individual characteristics

and situation.

3.3 Systematic review on efficacy and safety of aripiprazole and
ziprasidone as treatment of metabolic syndrome components and

metabolic syndrome among schizophrenia patients
3.3.1. Methods
3.3.2. Search strategy

This systematic review includedtdrature published between January 2000 and
October2012. An electronic search on the following databases was carried out:
PUBMED, Web of Science, OVID Medline (R), the Cochrane Central Register of
Controlled Trials and the Cochrane Database of SysterRatriew, using the search
terms:

i). Aripiprazole

ii). Ziprasidone

iii). Schizophrenia

iv). Metabolic

Where Medical Subject Headings (MeSH) terms were available, they were exploded
and combined. Reference lists from retrieved papers were also searched. Reference

lists d the all papers were checked for the potential publications.

3.3.3. Type of studies
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Only publications in English for randomized clinical trials were included if:
(a) Aripiprazole at any dose compared with any other antipsychotics or placebo
(b) ziprasidone at any desompared with any other antipsychotics or placebo

(c) aripiprazole compared with ziprasidone
Types of participant

Mal e or female patients, age O 18 years
schizophrenia and other form of schizophrenia without mood stabilizer .e.g.

schizoaffective disorder.

3.3.4. Types of interventions

(&) The treatment group was aripiprazole or zigtase and the comparison
groups were either any antipsychotic drugs or placebo ednantreatment.

(b) The treatment group was between aripiprazole and ziprasidone
3.3.5. Types of outcome measures

(a) Efficacy findings using clinical rating scaléePANSS totalpostive, negative
subscale and Brief Psychiatry Rating SC&8ERS), CGll and CGIS

(b) Metabolic syndrome rate

(c) Parameters included mean or median changes in lipids(mg/dL)nfeddL),

SBP and DBRmmHg), waist circumferendgm), weight(kg)
3.3.6. Data extraction

Two reviewers were involved in identifing potentially relevant abstracts and
assessment of full papers for inclusion and methodological quality. Any disagreement

was discussed and resalMbe discrepancy.
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Information was extracted on data source swash study design, participants,
interventions, summary results at the endpoint. Publication reported on efficacy using
rating scales without reporting any of these parametene excluded from the
systematic review: mean or mediamaages in lipiddmg/dL), Fbs(mg/dL), SBP&

DBP (mmHg),waist circumferencécm), weight(kg), metabolic syndrome rate.

The dataveresummarized into three systematic review tables:

i). Aripiprazole versus other antipsychotics
i). Ziprasidone versus other antipsychotics

iii). Aripiprazole versus ziprasidone
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3.3.7. Results

A total of 15 RCT studies for aripiprazole, 17 RCT studies for ziprasidone &2
studies for aripiprazole and ziprasidone were identified by the search and cross
referencing strategies.

Figure 3.1 Flow chart showing the article-identification process for
aripiprazole as treatment in schizophrenia patients

Total number of potential
relevant papers = 15

Papers not meeting inclusion criteria =
4 include schizoaffective disorder with mood
.| stabilizefPotkin et al.,2003Casey et al.,2003
"| Kinon et al.,2008Newcomer et al.,20Q&nd 1
results not clearly stat€8arin et al.,200¢

A 4

Final number of paper
included in thestudy =10

Figure 3.2 Flow chart showing the article-identification process for
ziprasidone as treatment in schizophrenia patients

Total number of potential
relevant papers = 17

A 4

Final number of paper
included in the study 7
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Figure 3.3 Flow chart showing the article-identification process for
aripiprazole and ziprasidone as treatment in schizophrenia patients

Total number of poten

relevant papers = 2

tial

Papers not meeting inclusion criteria =
include schizoaffective disorder with
mood stabilizer ad bipolar disorder
(Chen et al.,2012

A 4

Final number of paper
included in the study %
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Table3.1 Systematic review on the aripiprazole xgatment in schizophrenia patients

Study design

Study Subjects

Intervention

Summary of results at endpoint

Efficacy

Changes in lipids(mg/dL), Fbs(mg/dL),
SBP&DBP(mmHg),waist circumference(cm),
weight(kg),metabolic syndrome

Pigott et al.(2003)

26-week,
Randomized,double-blind

Schizophrenia on
antipsychotic
age018 years

310 patients

Aripiprazole15mg/day(n=155)
Placebo(n=155)

Discontinuation rate
Aripiprazole 54.2%,Placebo 71%

PANSS total, positive subscale and
BPRS, CGI-I and CGI-S (p<0.05)

PANSS negative subscale(p>0.05)

TG: aripipzazole -37.2, placebo -2.9

HDL-C: aripiprazole +2.0 ,placebo +0.89
LDL-C: aripiprazole -5.1,placebo -2.9

Fbs: aripiprazole +0.13,placebo +2.1 (p=NS)

Weight : aripipzazole -1.26,placebo -0.87
(p<0.05)

Reported by (2007 Metabolice n
syndrome rate: Placebo 26.9%, Aripiprazole
22.1%(p=NS)

Incidence Metabolic syndrome : Placebo
10.4%, Aripiprazole 3.2%(p<0.05)

Marder et al.(2003)

Pooled of 4-6-week, five
randomized,double-blind

Schizophrenia on
antipsychotic except
clozapine, Schizoaffective
disorder not on mood

stabilizer
ageO018 years

1539 patients

Aripiprazole 2-
30mg/day(n=926)

Haloperidol 5 -
20mg/day(n=200)

Placebo(N=413)

Discontinuation rate

Aripiprazole 46%,Haloperidol 42%,
placebo 56%

BARS,SAS and AIMS(p>0.05
aripiprazole vs. placebo)

TC(median): aripiprazole +1.0, haloperidol
+8.0,placebo +3.0(p=NS)

Fbs(median): aripiprazole +0.13,placebo +2.1
(P=NS)

Weight : aripiprazole +0.71,haloperidol +0.56,
placebo -0.1 (p<0.05 aripiprazole vs. placebo)

McQuade et al.(2004)

26-week,

Schizophrenia on
antipsychotic except
clozapine

Aripiprazole15-
30mg/day(n=156)

Olanzapine 10-

Discontinuation rate
Aripiprazole 75%,0lanzapine 70%
Mean CGI and PANSS total -both

TG: olanzapine +79.4,aripipzazole+6.5
(p<0.05)

HDL-C: olanzapine -3.39, aripiprazole
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Table3.1 Systematic review on the aripiprazole xgatment in schizophrenia patients

Study design

Study Subjects

Intervention

Summary of results at endpoint

Efficacy

Changes in lipids(mg/dL), Fbs(mg/dL),
SBP&DBP(mmHg),waist circumference(cm),
weight(kg),metabolic syndrome

Randomized,double-blind

ageO018 vyears
317 patients

20mg/day(n=161)

treatment arms improved

+3.61(p<0.05)

TC: olanzapine +16.3, aripiprazole
-1.13(p=NS)

LDL-C: olanzapine +2.27, aripiprazole
-3.86(p=NS)

Weight :olanzapine +4.23,aripipzazole
-1.37 (p<0.001)

Chrzanowski et
al.(2006)

52-week,
Randomized,open-label
extension study(Pigott et
al.,2003)

Schizophrenia previously
from RCT aripiprazole vs.
placebo

age018 years
214 patients

Aripiprazole15-
30mg/day(n=104)

Olanzapine 5-
20mg/day(n=110)

Discontinuation rate
Aripiprazole 37%,0Olanzapine 26%

PANSS total, positive and negative
subscales, CGI-l and CGI-S -both
treatment arms improved(p=NS)

TG: (p=NS) between groups

HDL-C: a slight worsening with olanzapine
versus a small improvement with aripiprazole
(p<0.05)

TC: greater increase with olanzapine versus
aripiprazole (p<0.001)

LDL-C: worsening with olanzapine versus
improvement with aripiprazole(p<0.001)

Fbs: aripiprazole -1.4,o0lanzapine +12.0 (p=NS)
Weight: aripiprazole +0.04,0lanzapine +2.54(p<(

Reported by (20@7) Me@bolice n
syndrome rate: olanzapine 36.7%, Aripiprazole
25.3%(p<0.05)
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Table3.1 Systematic review on the aripiprazole xgatment in schizophrenia patients

Study design Study Subjects Intervention Summary of results at endpoint
Efficacy Changes in lipids(mg/dL), Fbs(mg/dL),
SBP&DBP(mmHg),waist circumference(cm),
weight(kg),metabolic syndrome
Incidence Metabolic syndrome : olanzapine
20.6%, Aripiprazole 8.9%(p=NS)
Kerwin et al.(2007) Schizophrenia on Aripiprazole10- Discontinuation rate *presented as proportion of patients with
antlpsychotlc except 30mg/day(n=284) versus Aripiprazole 42.3%,S0C 38.7% potentially clinically relevant
clozapine standard of care(SOC- TG: aripi le(47.8%) SOC(59.7%) (0<0.05
26-week, ageOls cars |2aypicalantipsychotics CGI-l and CGI-S -both treatment arms + aripipzazole(47.8%), (59.7%) (p<0.05)
Randomized,open-label 9 y n=271) improved(p=NS) HDL-C: aripipzazole(30.4%),SOC(35.1%)

555 patients -Risperidone 2-16mg/day

-Olanzapine 5-20mg/day
-Quetiapine 100-800mg/day

(P=NS)
TC: aripipzazole(52.9%),SOC(70.2%) (p<0.05)

LDL-C: aripipzazole(39.1%),SOC(60.0%)
(p<0.05)

Fbs: aripipzazole(25.2%),SOC(26.5%) (p=NS)
Weight : aripipzazole -1.3, SOC+-1.4(p=NS)

Chan et al.(2007) Schizophrenia on Aripiprazolel5mg/day(n=49) | Discontinuation rate
antipsychotic except
clozapine, Schizoaffective
4-week, . disorder not on mood PANSS total, positive and negative
Randomized,double-blind stabilizer subscales, CGI-I and CGI-S -both

treatment arms improved(p=NS)

Risperidone 6mg/day(n=34) Aripiprazole 22%,Risperidone 29%

age018 years
83 patients

TC: aripiprazole -3.1,risperidone +19.2,
(p=NS)

Fbs: aripipzazole +4.1,risperidone -2.7 (p=NS)

Weight: aripipzazole +0.9,risperidone +1.5
(P=NS)
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Table3.1 Systematic review on the aripiprazole xgatment in schizophrenia patients

Study design

Study Subjects

Intervention

Summary of results at endpoint

Efficacy

Changes in lipids(mg/dL), Fbs(mg/dL),
SBP&DBP(mmHg),waist circumference(cm),
weight(kg),metabolic syndrome

McEvoy et al.(2007)

6-week,
Randomized,double-blind,
discontinued RCT, entered
open-label

Schizophrenia on
antipsychotic

age018
420 patients

year s

Aripiprazole10mg/day(n=106)
Aripiprazole15mg/day(n=106)
Aripiprazole20mg/day(n=106)
Placebo (n=108)

Discontinuation rate

Placebo 72.2%, Aripiprazolel0mg
59.4%

Aripiprazole15mg 69.8%, Aripiprazole
20mg 63.0%

PANSS total, positive,negative
subscale and BPRS, CGlI-I and CGI-S
(p<0.05)

Weight : Placebo -0.64, Aripiprazole10mg
+0.46, Aripiprazole15mg -0.17, Aripiprazole
20mg +0.31(p=NS)

Repoted by L207Matdbolie n
syndrome rate: Placebo 23.4%, Aripiprazole
18.2%(p=NS)

Incidence Metabolic syndrome : Placebo
25.0%, Aripiprazole 6.7%(p<0.05)

Kane et al.(2009)

28-week,
Randomized,double-blind

Schizophrenia on

antipsychotic
ageO018 years

566 patients

Aripiprazole10-
30mg/day(n=285)

Olanzapine 10-
20mg/day(n=281)

Discontinuation rate
Aripiprazole 50.2%,0Olanzapine 42.7%

PANSS total, positive subscales
(p<0.05) Olanzapine superior than
aripiprazole

PANSS negative subscales, CGI-I
and CGI-S -both treatment arms
improved(p=NS)

*Least-squares mean change

TG: olanzapine +25.66,aripipzazole -17.52
(p<0.001)

HDL-C: olanzapine -1.70, aripiprazole
+1.43(p=0.006)

TC: olanzapine +4.09, aripiprazole -9.85
(p<0.001)

LDL-C: olanzapine +1.74, aripiprazole -6.72
(p=0.003)

Fbs: olanzapine +4.87, aripiprazole +0.90
(p=0.045)

Weight :olanzapine +3.4,aripipzazole +0.3
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Table3.1 Systematic review on the aripiprazole xgatment in schizophrenia patients

Study design

Study Subjects

Intervention

Summary of results at endpoint

Efficacy

Changes in lipids(mg/dL), Fbs(mg/dL),
SBP&DBP(mmHg),waist circumference(cm),
weight(kg),metabolic syndrome

(p<0.001)

Fleischhacker et
al.(2009)

52-week,
Randomized,double-blind

Schizophrenia on
antipsychotic except
clozapine

age018
703 patients

year s

Aripiprazole15-
30mg/day(n=355)

Olanzapine 10-
20mg/day(n=348)

Discontinuation rate
Aripiprazole 61%,0Olanzapine 53%

PANSS total,CGI-l and CGI-S and -
both treatment arms improved
(p<0.05). Olanzapine superior than
aripiprazole

TG: olanzapine +10.5,aripipzazole -25.2
(p<0.05)

HDL-C: olanzapine +4.8, aripiprazole +5.4
(P=NS)

TC: olanzapine +5.8, aripiprazole -17.0
(p<0.001)

LDL-C: olanzapine +2.2, aripiprazole -17.0
(p<0.001)

Fbs: (p=NS) between groups

Weight(adjusted mean change):olanzapine
+4.74,aripipzazole +0.32 (p<0.001)

Macfadden et al.(2010)

104-week,
Randomized,rater-blinded,
open label

Schizophrenia on
antipsychotic except

clozapine
ageO018 years

349 patients

Aripiprazole10-
30mg/day(n=172)

IM Risperidone 25-
50/biweekly(n=177)

Discontinuation rate
Aripiprazole 28.4%,IM Risperidone 29.6%

PANSS total -both treatment arms
improved(p=NS)

TG: aripiprazole -0.1,risperidone +0.03,
(p=NS)

TC: aripiprazole -0.3,risperidone -0.1,
(p=NS)

Rbs(not fasting): aripipzazole -0.2, risperidone
+0.3 (p=NS)

Weight: aripipzazole +1.6,risperidone +2.6
(P=NS)
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Table3.2 Systematic review on the ziprasidone @satment in schizophrenia patierg

Study design

Study Subjects

Intervention

Summary of results at endpoint

Efficacy

Changes in lipids(mg/dL), Fbs(mg/dL),
SBP&DBP(mmHg),waist circumference(cm),
weight(kg),metabolic syndrome

Arato et al.(2002)

52-week,
Randomized,double-blind

Schizophrenia on

antipsychotic
ageO018 years

294 patients

Ziprasidone 40mg/day (n=72)
Ziprasidone 80mg/day (n=68)

Ziprasidone 160mg/day
(n=67)

Placebo (n=71)

Discontinuation rate

Ziprasidone 40mg/day 58%, Ziprasidone
80mg/day 57%, Ziprasidone 160mg/day
55%, Placebo 86%

PANSS total,positive and negative
subscales, CGI-S (p<0.05) for
ziprasidone different doses compared
with placebo

Weight: Ziprasidone 40mg/day -2.7,
Ziprasidone 80mg/day -3.2, Ziprasidone
160mg/day -2.9, Placebo -3.6(p=NS)

Simpson et al.(2004)

6-week,
Randomized,double-blind

Schizophrenia on
antipsychotic ,
Schizoaffective disorder not

on mood stabilizer
ageO018 years

269 patients

Ziprasidone 80-160mg/day
(n=136)

Olanzapine 5-20mg/day
(n=133)

Discontinuation rate
Ziprasidone 48.5%, Olanzapine 36.8%

PANSS total,positive and negative
subscales, CGI-S and CGlI-I- both
treatment arms improved(p=NS)

TG(median): Ziprasidone -2.0, Olanzapine
+26.0, (p<0.05)

HDL-C: ziprasidone vs. olanzapine (p=NS)

TC(median): Ziprasidone -1.0, Olanzapine
+19.5, (p<0.05)

LDL-C(median): ziprasidone -1.0,
olanzapine +13.0 (p<0.05)

Fbs(median): Ziprasidone +1.0, Olanzapine
+1.0, (p=NS)

weight : Ziprasidone vs. Olanzapine
(p<0.001) olanzapine weight change greater
than ziprasidone
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Table3.2 Systematic review on the ziprasidone satment in schizophrenia patierg

Study design

Study Subjects

Intervention

Summary of results at endpoint

Efficacy

Changes in lipids(mg/dL), Fbs(mg/dL),
SBP&DBP(mmHg),waist circumference(cm),
weight(kg),metabolic syndrome

Simpson et al.(2005)

52-week,
Randomized,double-blind
extension study(G. M.
Simpson et al.,2004)

Schizophrenia on
antipsychotic ,
Schizoaffective disorder not
on mood stabilizer

age018
126 patients

years

Ziprasidone 80-160mg/day
(n=55)

Olanzapine 5-20mg/day
(n=71)

Discontinuation rate
Ziprasidone 69.1%, Olanzapine 70.4%

PANSS total,positive and negative
subscales, CGI-S and CGI-I- both
treatment arms improved(p=NS)

TC(median): Ziprasidone -1.0, Olanzapine
+13.0, (p=NS)

LDL-C(median): ziprasidone +9.0,
olanzapine +17.0 (p=NS)

weight : Ziprasidone -0.82 , Olanzapine
+4.97 (p<0.001)

Addington et al.(2004)

8-week,
Randomized,double-blind

Schizophrenia on
antipsychotic ,
Schizoaffective disorder not
on mood stabilizer

age018
296 patients

year s

Ziprasidone 80-160mg/day
(n=149)

Risperidone 2-6mg/day
(n=147)

Discontinuation rate
Ziprasidone 36.9%, Risperidone 29.3%

PANSS total and negative subscales,
CGI-S and CGl-I - both treatment arms
improved(p=NS)

Weightincrease (O7% of bod
weight)(p<0.05)

Risperidone 16.0%, ziprasidone 8.2%

Wei ght decrease (07%

weight)(p<0.05)

Risperidone 2.4%, ziprasidone 7.4%

Breier et al.(2005)

28-week,
Randomized,double-blind

Schizophrenia on
antipsychotic except

clozapine
ageO018 years

548 patients

Ziprasidone 80-160mg/day
(n=271)

Olanzapine 10-20mg/day
(n=277)

Discontinuation rate
Ziprasidone 57.6%, Olanzapine 40.4%

PANSS total, general psychopathology
,positive and negative subscales, CGI-S
(p<0.001) olanzapine better than
ziprasidone

TG: olanzapine +34.5,ziprasidone -21.3
(p<0.05)

HDL-C: olanzapine -2.3, ziprasidone +0.8
(p<0.001)

TC: olanzapine +3.1, ziprasidone -12.8
(p<0.001)

LDL-C: olanzapine +0.8, ziprasidone -10.4
(p<0.001)

Fbs: olanzapine +5.0, ziprasidone -0.18
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Table3.2 Systematic review on the ziprasidone satment in schizophrenia patierg

Study design

Study Subjects

Intervention

Summary of results at endpoint

Efficacy

Changes in lipids(mg/dL), Fbs(mg/dL),
SBP&DBP(mmHg),waist circumference(cm),
weight(kg),metabolic syndrome

(p<0.001)

Weight:olanzapine +3.06, ziprasidone -1.12
(p<0.001)

Lieberman et al.(2005)

72-week,
Randomized,double-blind
(CATIE phase 1)

Schizophrenia on
antipsychotic except
clozapine

ageO018
1493 patients

year s

Ziprasidone 80-160mg/day
(n=185)

Olanzapine 7.5-30mg/day
(n=336)

Quetiapine 200-800mg/day
(n=337)

Risperidone 1.5-6mg/day
(n=341)

Perphenazine 8-24mg/day
(n=261)

Discontinuation rate

Ziprasidone 79%, Olanzapine 64%,
Quetiapine 82%, Risperidone 74%,
Perphenazine 75%

PANSS total and CGl (p<0.05)

*Exposure-adjusted mean

*TG: Ziprasidone -16.5, Olanzapine +40.5,
Quetiapine +21.2, Risperidone -2.4,
Perphenazine +9.2(p<0.001)

*TC: Ziprasidone -8.2, Olanzapine +9.4,
Quetiapine +6.6, Risperidone -1.3,
Perphenazine +1.5(p<0.001)

*Fbs: Ziprasidone +2.9, Olanzapine +13.7 ,
Quetiapine +7.5, Risperidone +6.6,
Perphenazine +5.4(p=NS)

Weight : Ziprasidone -0.7, Olanzapine +4.3,
Quetiapine +0.5, Risperidone +0.4,
Perphenazine -0.9(p<0.001)

Brook et al.(2005)

6-week,
Randomized,single-blinded

Schizophrenia or
schizoaffective not on mood
stabilizer

Aged 18-70 years
572 patients

IM Ziprasidone 10-40mg for
initial 3 days followed by oral
Ziprasidone 80-160mg/day
(n=429)

IM Haloperidol 2.5-10mg for
initial 3 days followed by oral
Haloperidol 5-20mg/day

Discontinuation rate

IM Phase:Ziprasidone 0.9%, Haloperidol
2.2%

Oral Phase:Ziprasidone 31.0%,
Haloperidol 31.9%

BPRS, BPRS-derived measures and

Weight: Ziprasidone +0.25,
Haloperidol -0.15
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Table3.2 Systematic review on the ziprasidone satment in schizophrenia patierg

Study design Study Subjects Intervention Summary of results at endpoint
Efficacy Changes in lipids(mg/dL), Fbs(mg/dL),
SBP&DBP(mmHg),waist circumference(cm),
weight(kg),metabolic syndrome
(n=138) COVI Anxiety Scale -Ziprasidone better

than haloperidol (p<0.05)
CGI-S and CGI-I(P=NS)

Stroup et al.(2006)

24-week, Randomized,
double i blind (CATIE phase
2)

Schizophrenia on
antipsychotic except
clozapine

ageO018
444 patients

year s

Ziprasidone 80-160mg/day
(n=137)

Olanzapine 7.5-30mg/day
(n=68)

Quetiapine 200-800mg/day
(n=63)

Risperidone 1.5-6mg/day
(n=70)

Discontinuation rate

Ziprasidone 77%, Olanzapine 67%,
Quetiapine 84%, Risperidone 64%

PANSS total (p=0.005) except
risperidone(p=NS)

PANSS positive subscale (p<0.05)

PANSS negative and psychopathology
subscale, CGI(p=NS)

*Exposure-adjusted mean

*TG: Ziprasidone -3.5, Olanzapine +94.1,
Quetiapine +39.3, Risperidone -5.2,
(p<0.001)

*TC: Ziprasidone -10.7, Olanzapine +17.5,
Quetiapine +6.5, Risperidone -3.1,
(p<0.001)

*Fbs: Ziprasidone +0.8, Olanzapine +13.8 ,
Quetiapine +1.2 , Risperidone +6.9, (p=NS)

Average weight change/month : Ziprasidone
-0.8, Olanzapine +0.6, Quetiapine +0.3,
Risperidone -0.1 (p<0.001)

Olie et al.(2006)

12-week,
Randomized,double-blind

Schizophrenia on

antipsychotic
age018 years

123 patients

Ziprasidone 80-160mg/day
(n=60)

Amisulpride 50-200mg/day
(n=63)

Discontinuation rate
Ziprasidone 14.6%, amisulpride 10.6%

PANSS total, negative subscale and
BPRS,CGI-S (p<0.001) overall
amisulpride better than ziprasidone

Weight increase (>7% of body
weight)(p<0.05)

Amisulpride 17.9%, ziprasidone 8.8%

Weight decrease (>7% of body
weight)(p<0.05)

Amisulpride 5.4%, ziprasidone 7.0%
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Table3.2 Systematic review on the ziprasidone satment in schizophrenia patierg

Study design

Study Subjects

Intervention

Summary of results at endpoint

Efficacy

Changes in lipids(mg/dL), Fbs(mg/dL),
SBP&DBP(mmHg),waist circumference(cm),
weight(kg),metabolic syndrome

Kinon et al.(2006)

24-week,
Randomized,double-blind

Schizophrenia on
antipsychotic ,
Schizoaffective disorder not
on mood stabilizer

age018
394 patients

years

Ziprasidone 80-160mg/day
(n=192)

Olanzapine 10-20mg/day
(n=202)

Discontinuation rate
Ziprasidone 70%, Olanzapine 55%

PANSS total - both treatment arms
improved(MMRM,p=NS)

CDSS, MADRS and GAF -olanzapine
better than ziprasidone(p<0.05)

TG: Ziprasidone -9.47, Olanzapine +13.6,
(p<0.05)

HDL-C: ziprasidone -0.5 ,olanzapine -1.8
(p=NS)

TC: Ziprasidone -11.7, Olanzapine -2.27,
(p=NS)

LDL-C: ziprasidone -7.3, olanzapine -4.41
(p=NS)

Fbs: Ziprasidone +0.14, Olanzapine +2.85 ,
(pP=NS)

weight : Ziprasidone -1.65, Olanzapine
+2.53, (p<0.001)

Kane et al.(2006)

12-week,
Randomized,double-blind

Schizophrenia , treatment

resistant with haloperidol
ageO018 years

306 patients

Ziprasidone up to160mg/day
(n=152)

Chlorpromazine up
t01200mg/day (n=154)

Discontinuation rate

Ziprasidone 10.5%, Chlorpromazine
12.3%

PANSS total - both treatment arms
improved(p=NS)

PANSS negative subscale and CGI-S
(p<0.05) Ziprasidone superior than
Chlorpromazine

Weight increase (07%

weight)(p<0.05)
Chlorpromazine 13.8%, ziprasidone 5.1%

Wei ght (07 %
weight)(p<0.05)

decrease

Chlorpromazine 1.8%, ziprasidone 10.2%
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Table3.2 Systematic review on the ziprasidone satment in schizophrenia patierg

Study design

Study Subjects

Intervention

Summary of results at endpoint

Efficacy

Changes in lipids(mg/dL), Fbs(mg/dL),
SBP&DBP(mmHg),waist circumference(cm),
weight(kg),metabolic syndrome

Meyer et al.(2008)

12-week, Randomized,
double i blind (CATIE
prospective data from
phase 1)

Schizophrenia on
antipsychotic except

clozapine
age018 years

281 patients

Ziprasidone 80-160mg/day
(n=31)

Olanzapine 7.5-30mg/day
(n=74)

Quetiapine 200-800mg/day
(n=67)

Risperidone 1.5-6mg/day
(n=54)

Perphenazine 8-24mg/day
(n=52)

To demonstrate the rate of metabolic
syndrome and metabolic effect
comparing baseline and 3-month study
visit

MetS Baseline, 3-month
Olanzapine: 41.9%, 51.4%

MetS Baseline, 3-month
Risperidone: 37.0%, 42.6%
Quetiapine :  38.8%,43.3%

Ziprasidone: 48.4%,38.7%
Perphenazine: 42.3%,38.5%

waist : Ziprasidone 0.0, Olanzapine +1.8,
Quetiapine +1.8, Risperidone +1.0,
Perphenazine -1.0(p<0.001)

systolic: Ziprasidone -0.5, Olanzapine -0.9,
Quetiapine -1.7, Risperidone -1.4,
Perphenazine -2.9(p=NS)

Diastolic: Ziprasidone -0.6, Olanzapine +0.1,
Quetiapine -0.3, Risperidone -1.4,
Perphenazine -1.3(p=NS)

HDL-C: ziprasidone -0.1 ,olanzapine -2.3,
Quetiapine -1.0, Risperidone -0.7,
Perphenazine -0.1 (p=NS)

Fbs: Ziprasidone -1.1, Olanzapine +0.5,
Quetiapine +2.7, Risperidone +4.7,
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Table3.2 Systematic review on the ziprasidone satment in schizophrenia patierg

Study design

Study Subjects

Intervention

Summary of results at endpoint

Efficacy

Changes in lipids(mg/dL), Fbs(mg/dL),
SBP&DBP(mmHg),waist circumference(cm),
weight(kg),metabolic syndrome

Perphenazine +1.4 (p=NS)

TG: Ziprasidone -32.1, Olanzapine +21.5,
Quetiapine +11.9, Risperidone -18.4,
Perphenazine +11.5 (p=0.016)

Cutler et al.(2008)

4-week,
Randomized,double-blind

Schizophrenia on
antipsychotic.

agel8-65 years old
606 patients

Ziprasidone 160mg/day
(n=151)

lloperidone 24mg/day
(n=303)

Placebo (n=152)

Discontinuation rate

Ziprasidone 34%, lloperidone 35%,
placebo 40%

PANSS positive, negative subscale and
general psychopathology, CGI-S and
BPRS

Ziprasidone and lloperidone were
improved when compared to placebo
except for PANSS general
psychopathology

TG: Ziprasidone +4.6, lloperidone +0.8,
placebo +19.5

TC: Ziprasidone +4.1, lloperidone +8.1,
placebo -0.5

Fbs: Ziprasidone +4.7 lloperidone
+7.9,placebo +3.2

Weight : Ziprasidone +1.1, lloperidone +2.8,

placebo +0.5
Weight increase ( 07 % of body |

Ziprasidone 7%,lloperidone 21%,placebo
3%

Lawson et al.(2009)

Pooled of 4-6-week, four
randomized, double-blind

Schizophrenia and
schizoaffective disorder not
on mood
stabilizer(comparing Black
and White patients)

ageO018 years

Ziprasidone 10-200mg/day
(n=702)

Haloperidol (n=85)
Placebo(n=273)

Discontinuation rate

Ziprasidone 49.4%,Haloperidol 48.2%,
Placebo 63.7%

PANSS total and negative subscale,
BPRS,CGI-S and CGl-I : Ziprasidone
better than placebo, Black patients

TG: Ziprasidone -8.82, placebo -15.52
TC : Ziprasidone -7.79, placebo -7.57

Random glucose: Ziprasidone +0.68,
placebo +0.65
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Table3.2 Systematic review on the ziprasidone satment in schizophrenia patierg

Study design

Study Subjects

Intervention

Summary of results at endpoint

Efficacy

Changes in lipids(mg/dL), Fbs(mg/dL),
SBP&DBP(mmHg),waist circumference(cm),
weight(kg),metabolic syndrome

1060 patients

significantly improve than White patients
p<0.05

Weight: Ziprasidone +0.96, placebo -0.4

Sacchetti et al.(2009)
18-week,

Randomized,double-blind

Schizophrenia on
antipsychotic.

age018
147 patients

year s

Ziprasidone 80-160mg/day
(n=73)

Clozapine 250-600mg/day
(n=74)

Discontinuation rate
Ziprasidone 38.4%, Clozapine 38.4%

PANSS positive, negative and general
psychopathology subscales, CGI-S and
CGI-| scale, CDSS,GAF scale and DAI-
10 scale

- Clinical scales for both treatment arms
improved when compared to each
other(p=NS),the difference for CGI-I was
not significant for both arms

TC(median):Ziprasidone -5.0, Clozapine
+2.0(p<0.05)

HDL(median):Ziprasidone +8.0, Clozapine
+2.0

LDL(median):Ziprasidone -6.0, Clozapine
+4.0(p<0.05)

TG(median):Ziprasidone -15.0, Clozapine
+10.0(p<0.05)

Fbs(median):Ziprasidone 0.0, Clozapine
+6.0(p<0.05)

Weight : Ziprasidone -2.6 + 4.7, Clozapine
+0.8 £4.6kg

Potkin et al.(2011)

3-week,
Randomized,double-blind

Schizophrenia on
antipsychotic ,
Schizoaffective disorder not

on mood stabilizer
age018 years

307 patients

Ziprasidone 160mg/day
(n=153)

Lurasidone 120mg/day
(n=154)

Discontinuation rate
Ziprasidone 30.7%, Lurasidone 32.5%

PANSS total, positive and negative
subscale, general psychopathology and
CGI-S : both treatment arms
improved(p=NS)

TG(median): Ziprasidone 0.0, lurasidone
0.0, (p=NS)

TC(median): Ziprasidone -5.0, lurasidone -
6.0, (p=NS)

Fbs(mean): Ziprasidone +4.8,lurasidone +4.7
(p=NS)
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Table3.2 Systematic review on the ziprasidone satment in schizophrenia patierg

Study design

Study Subjects

Intervention

Summary of results at endpoint

Efficacy

Changes in lipids(mg/dL), Fbs(mg/dL),
SBP&DBP(mmHg),waist circumference(cm),
weight(kg),metabolic syndrome

Weight(median) : Ziprasidone -0.29,
lurasidone -0.16 (p=NS)

Grootens et al.(2011)
8-week,

Randomized, double-blind

Schizophrenia on
antipsychotics,
schizoaffective and
schizophreniform disorder
not on mood stabilizer

ageO018 years
74 patients

Ziprasidone 80-160mg/day
(n=39)

Olanzapine 10-20mg/day
(n=35)

Discontinuation rate
Ziprasidone 28.2%,0Olanzapine 17.1%

PANSS total, positive, negative subscale
and general psychopathology, CGI-S
and CGI-l, CDSS, HQLS

both treatment arms improved(p=NS)

TC:Olanzapine+18.5, Ziprasidone-9.3

TG: Olanzapine +36.0, Ziprasidone -18.4
Systolic: Olanzapine+0.7, Ziprasidone-0.9
Diastolic: Olanzapine+0.7, Ziprasidone+3.1
Fbs: Olanzapine+1.08, Ziprasidone 1.8
Weight:Olanzapine +6.8,Ziprasidone +0.1
Weight increase (07%
Olanzapine 64.5%,Ziprasidone 3.3%
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Table3.3 Systematic review on the aripiprazole and ziprasidondragtment in schizophrenia patients

Study design

Study Subjects

Intervention

Summary of results at endpoint

Efficacy

Changes in lipids(mg/dL), Fbs(mg/dL),
SBP&DBP(mmHg),waist circumference(cm),
weight(kg),metabolic syndrome

Zimbroff et al.(2007)

4-week,
Randomized,double-blind

Schizophrenia on
antipsychotic ,
Schizoaffective disorder not

on mood stabilizer
ageO018 years

256 patients

aripiprazole 10-30mg/day
(n=129)

Ziprasidone 80-160mg/day
(n=127)

Discontinuation rate
Aripiprazole 30.5%, Ziprasidone 32%

PANSS total, positive and negative
subscales, CGI-S - both treatment arms
improved (MMRM,p=NS)

TG(median): Ziprasidone +6.0, aripiprazole -
3.0

HDL-C: ziprasidone 0, aripiprazole 0

TC(median): Ziprasidone -2.0, aripiprazole -
6.0

LDL-C(median): ziprasidone -1.0,
aripiprazole -4.0

Fbs(median): Ziprasidone +2.0, aripiprazole
+3.0

weight : Ziprasidone +0.45,aripiprazole
+0.45
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3.3.9. Research Question

Is aripiprazole has similar efficacy and safety with ziprasidone in the treatment of
schizophrenia patients with metabolic syndrome and metabolic syndrome
components?

3.3.10.  Study Objectives

3.3.10.1 Primary Objective

To determine the efficacy ofripiprazole is not less effective thariprasidone in

reversing metabolic syndrome among $khizophrenigatients.

3.3.10.2 Secondary objective

i). To determine the efficacy ofripiprazole is not less effective thaiprasidone in
reversing metabolic syndrome components amongahizophrenigatients.

il). To determine the efficacy ofipiprazole is not less effective thaiprasidone in
reducing metabolic syndrome parameters amongdhizophrenigatients.

iii). To determme the efficacy of aripiprazolies not less effective than ziprasidoime
improving psychotic symptoms amorgghizophreniapatients with metabolic

syndrome componentsy using CGIS, PANSS total and subscales

iv). To determine the safety ddripiprazole andziprasidonein the treatmentof
schizophrenigatients with metabolic syndrome components by using BARS, SAS

and AIMS.

V). To describe the adverse events of aripipraaokziprasidondn the of treatment
schizophrenigatients with metabolic syndrome compoisen

3.3.10.3 Tertiary objective
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i). To determine the efficacy of aripiprazatenot less effective than ziprasidoime
improving weight, body mass indexBMI), and total cholesterol and LDL
cholesteroamong theschizophrenigatients.

il). To determine theficacy of aripiprazoles not less effective than ziprasidoime
improving the prevalence of cardiovascular risk factors (CVR&®) coronary

heart disease (CHD) risk among the schizophrenia patients.

iii). To determine the efficacy of aripiprazole andziprasdone by using the

discontinuation rate as the outcome measure.

3.3.11. Hypotheses

3.3.11.1 Hypothesis for primary objective:

i). The proportion of reversed metabolic syndrome for aripiprazetged patients
will be noninferior to the proportion of reveed metabolic syndrome for
ziprasidonetreated patientbetweerbaseline week 4, week 8, week 12, week 16,

week 20 and week 24.

3.3.11.2 Hypothesis for secondary objective:

i). The proportion of reversed metabolic syndrome components for aripiprazole

treated patients will be nenferior to the proportion of reversed metabolic
syndrome components for ziprasidaneated patientbetweenbaseling week 4,

week 8, week 12, week 16, week 20 and week 24.

i). There will be no difference in the least squares(bf®an change of metabolic
syndrome parameters between aripiprazole and ziprastdeated patients at

baselhe, week 4, week 8, week 12, week 16, week 20 and week 24.
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iii). There will be no difference in the least squares(LS) mean change of rating scales
suchas PANNS total, PANSS positive and negative subscalesSCEBAS, SAS,
AIMS between aripiprazole and ziprasidetneated patients diaselhe, week 4,

week 8, week 12, week 16, week 20 and week 24.

3.3.11.3 Hypothesis for tertiary objective:

i). Therewill be no difference in the least squares(LS) mean changeight, BMI,
total cholesterol and LDL cholestelmttweenraripiprazole and ziprasidosteeated

patients abaselineweek 4, week 8, week 12, week 16, week 20 and week 24.

il). The proportion otardiovascular risk factors (CVRFandcoronary heart disease
(CHD) risk for aripiprazoletreated patients will be nenferior to the proportion
in the ziprasidondreated patientbetweenbaseline week 4, week 8, week 12,
week 16, week 20 and week 24.

iii). There will be no difference inhé discontinuation rate betweemipgprazole

treated and ziprasidofieeated patients
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3.4 Methods

3.4.1. Study Population

The study population included male or female with current B8MR diagnoses of

schizophrenia.

3.4.2. Inclusion Criteria

i). Having at least one component of metabolic syndrome.

il). Male or female, aged 1865 years.

iii). Having at least one year treatment of current antipsychotic treatment.

iv). Patients who were treated with antihypertensive, antidiabetic or antihyperlipidem
prior the study, and the treatment was

no dosage changes 30 days before study recruitment.

V). Able to provide written informed consent and to comply with all study procedures.

vi). Using a barrier (diaphragnr oondom) withspermicide intrauterine device (IUD),
or complete abstinence as a method of birth control (if a woman ofloslidng

capacity).

3.4.3. Exclusion Criteria

i). Serious medical illnessethat potentially progress to liféhreatening medical

illness whch may compromise patient safety or study conduct.

i). Patients who are currently treated witbzapine.

iii). Patients who are currently treated with atypical antipsychotic either ziprasidone or

aripiprazole.
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iv). Known hypersensitivity or allergy to aripiprazolezmprasidone.

v). Patient with history of diabetes mellitus or hypertension prior to the treatment of

schizophrenia.

vi). Patientwhowas suicidal ohomicidal

vii). Female who is positive on a urine pregnancy test or lactating.
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3.4.4. Study Design

This study was a-&honth ranlomized doublélind parallel clinical trial.

Figure 3.4 The overall study design for randomized controlled trial between
aripiprazole and ziprasidone in the treatment of metabolic syndrome
components and metabolic syndrome

RCT
Randomization
Aripiprazole
- ”| 90 pts
_/'//
N
N Ziprasidone
N 85 pts
Switching Out - Patient

Screening
Baseline
Week 4
Week 8
Week 12
Week 16
Week 20
Week 24

3.4.5. Study Period

The studyperiod was from April 2008 until April 2012. Data was collected from May

2009 to September 2011.
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3.4.6. Location of Study

This study was conducted at the outpatient psychiatric clinic in University Malaya
Medical Centre (UMMC), Army Hospital namely Hospital #edak Melaka and
Hospital Tentera Laut Lumut, Perak, Hospital from Ministry of Health e.g Hospital
Sungai Petani, Kedah, Hospital Bahagia, Ulu Kinta Perak, Hospital Permai, Johor,

Hospital Mesra Kota Kinabalu, Sabah and Hospital Sentosa Kuching Sarawak.

3.4.7. Study Variables

The study variables that were considered for analysis in this study population were as

follows:
(Operational definitions in ANNEX A)

3.4.8. Primary Study Endpoints

i). The proportionof reversed metabolic syndrome among schizophrenia patients

after treated with either aripiprazole or ziprasidone.

Patients were scheduled for research evaluation visits on week 4, week 8, week 12,

week 16, week 20 and week 24.

3.4.9. Secondary Study Endpoint

i). The proportiorof reversed metabolic syndrome components amongagatimienia

patients after treated with either aripiprazole or ziprasidone.

i). The least square$L,S) mean change of metabolic syndrome parametersng

schizophrenia patients after treated with either aripiprazole or ziprasidone.
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iii). The least squaref.S) mean chnge of rating scales such as PANNS total,
PANSS positive and negative subscales, -SGBAS, SAS, AIMS among

schizophrenia patients after treated with either aripiprazole or ziprasidone.

iv). To describe all side effects reported by patients during the study.

Patients were scheduled for research evaluation visits on week 4, week 8, week 12,

week 16, week 20 and week 24.

3.4.10. Tertiary Study Endpoint

i). The least squargd.S) mean change afeight, BMI, total cholesterol and LDL
cholesterolamong schizophrenia patierdafter treated with either aripiprazole or

Ziprasidone.

if). The proportion ofcardiovascular risk factors (CVRFS)poronary heart disease
(CHD) risk among schizophrenia patients after treated with either aripiprazole or

Ziprasidone.

iii). The discontinuation rate beeen aipiprazoletreated and ziprasidosieeated
patients
Patients were scheduled for research evaluation visits on week 4, week 8, week

12, week 16, week 20 and week 24.

3.4.11. Descriptive Variables

Sociodemographic Variables
i). Age
ii). Sex

iii). Race
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iv). Occupational
V). Educational level

vi). Marital status

Medical and Psychiatric History
i). History of Smoking
iM). Physical activities
iii). History of hypertension and diabetes mellitus
iv). History of gestational diabetes
v).  Age of onset for schizophrenia
vi). Duration of schizophrenia
vii). Current medication
viii). Previous medication
iX). History of weight after antipsychotics treatment
X). History of hospitalization due to relapse

Xi). Number of relapse

Family History
i). History of hypertension
iM). History of Diabetes Mellitus
iii).  Parent obese

iv).  Sibling obese

3.4.12. Study Instruments

3.4.12.1 Structured Questionnaires

A structured questionnaire was used which consisted of three sections. The first

section was to assess the demographic data of the study population. The second
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section was to assess medical and psychiatric historythlfidesection was to obtain

the family medical history.

3.4.12.2. Major Axis | Psychiatric Disorder Assessment

MINI International Neuropsychiatric Interview (M.I.N.I.)

M.I.N.I. is a faceto-face structured interview for thdajor Axis | psychiatric gsorder

in DSM-IV and ICD-10. M.I.N.I. is used as a short structured diagnostic interview for
DSM-1IV or ICD-10 psychiatric disorders for thdajor Axis | psychiatric disorder
(D.V. Sheehan et al.,1998t has been widely used in international clinical trials and
epidemiological studiegJoling et al.,2008 van't VeefTazelaar et al.,2009 The
M.I.N.I was available in local language for Malaysian populafdrV. Sheehan et

al.,1999.

3.4.12.3. Efficacy Assessment

)] Positive and Negative Symptoms Scale(PANSS)

The Positive and Negative Syndrome Scale (PAN&Sx medical scale used for
measuring symptom severity of patients wathizophrenigKay et al.,198Y. It refers

to the two types of symptoms in schizophrenia, as defined Artiegican Psychiatric
Association positive symptoms, which refer to an excess or distortion of normal
functions (e.ghallucinationsanddelusion$, andnegative symptomswvhich represent

a diminution or loss of normal functions. A fateface interviewed of the scale will
capture three components: positive scale (7 items), negative scale (7 items) and

general psychopathology scale (16 items).

ii) Clinical Global Impression Scale- Severity Scale (CGI-S)
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The Clinical Global Impression rating scales are commonly used measures of
symptom severity, treatment response and the efficacy of treatments in treatment
studies of patients with mental disordé@iy,1976¢. The Clinical Global Impression
Severity scale (CGS$) is a #point scale that requires the clinician to rate the severity

of the patient's illness at the time of assessmentfiveldao the clinician's past
experience with patients who have the same diagnosis. Considering total clinical
experience, a patient is assessed on severity of mental illness at the time of rating
1,normal/not at all ill; 2, borderline mentally ill; 3, miydill; 4, moderately ill; 5,

markedly ill; 6, severely ill; or 7, extremely ill.

3.4.12.4. Safety Assessment

i) Abnormal Involuntary Movement Scale (AIMS) (Rush,2000)

The Abnormal Involuntary Movement Scale (AIMS) is a rating scale that was
originally designed in Italian language in the 19&Bsirti et al.,198), to measure
involuntary movements known as tardive kipesia (TD). TD is a disorder that
sometimes develops as a side effect of {targn treatment with neuroleptic
(antipsychotic) medications. The AIMS test is used not only to detect tardive
dyskinesia but also to follow the severity of a patient's TD tiwe. It is a valuable
tool for clinicians who are monitoring the effects of leiegn treatment with

neuroleptic medications.

ii) Barnes Akathasia Scale (BAS) (Barnes,1989)

The Barnes Akathisia Scale (commonly known as BAS or BARS) is a rating scale that
is adminisered by physicians to assess the severity of -ohdigced akathisia.

Akathisia is a syndrome of motor restlessness, principally seen in association with
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antipsychotic medication. It is characterized by a subjective experience of mental
unease and the urge move, and manifests physically as particular patterns of restless

movement.

The Barnes Akathisia Scale is the most widely used rating scale for akathisia. This
scale includes objective and subjective items such as the level of the patient's
restlessnes It comprises items for rating the observable, restless movements which
characterise the condition, the subjective awareness of restlessness, and any distress
associated with the akathisia. In addition, there is an item for rating global severity. A
stardard examination procedure is recommended. The-iiater reliability for the

scale items (Cohen's kappa) ranged from 0.738 to 0.955.

i)  Simpson Angus Scale (SAS) (Simpson and Angus,1970)

SimpsorAngus Scale (SAS) is a ditem rating scale that has been used widely for
assessment of Neuroléptinduce Parkinson in both clinical practice and research
settings. It consists of one item measuring gait (hypokinesia), six items measuring
rigidity and three items measuring glabella tap, tremor and salivation, respectively.
ltems are rated for severibn a 04 scale, with definitions given for each anchor
point. SAS is a reliable and a valid instrument. It performs well and similarly to-DSM

IV in Neuroleptic Induce Parkinsonism case detectitamno et al.,2005

iv) Adverse events

All adverse events, either obsen@dspontaneously reported were recorded

3.4.13.  Study Drug - Intervention

i) Ziprazidone
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Ziprazidone is a psychotropic drug and supplied in 40mg, 60mg and 80mg capsules.
Different doses of ziprasidone has different colour of capsule. Ziprasidone was given
twice daly as active treatment and was put in an opaque gelatine capsule in order to be

identical toaripiprazole anghlacebo.

ii) Aripiprazole

Aripiprazole is a psychotropic drug. It is a light yellow colour, round, flat, bevelled
edged, uncoated tablets that camtaDmg of aripiprazole. Aripiprazole was put in an
opaque gelatine capsule in order to be identicaigoasidone anghlacebo.Patients
treated with aripiprazole recei@ctive treatment dailin the morningand matching
with placebo compose only of vitan B complex dailyat nightto simulate twice daily
dosageas ziprasidonePatients were advised toktaeach daily dose at 8:00 agn

after breakfasand 8:00 p.m.

iii) Placebo

The placebo formulation for this study is vitamin B complex in a tablet fororder
for the placebo to appear identical to aripiprazole, the placebo was put in an opaque

gelatine capsule that has same colour, shape and size for aripiprazole.

3.4.14. Packaging of Study Drug

Study drug (intervention) was supplied in bulk shipments by anpd@autical
company whereas placebo (vitamin B complex) was obtained from a pharmacy. A
study coordinator repackaged the bulk drug into packs containing8ajelatin

capsules per pacKd (veekly study follow up)

3.4.15. Concomitant Therapy
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The concomitant meditans such asantidepressant,emzodiazepine and benzhexol
were allowed for this studyCommitment therapy that not permitted during the study
was:
i). Carbamazepine
ii).  Ketoconazole
iii).  Quinidine
iv).  Fluoxetine

v). Paroxetine

3.4.16. Receiving, Storage, Dispensing and Return

i). Receipt of Drug Supplies

An inventory was performed after accepting the drug shipment. The study coordinator
counted and verified the shipment contained all the items mentioned in the supply. The
principle investigator (Pl) would notify to the pharmaceuticalompany of any

damaged of the study drug.

i). Storage

Stock study drug and drug packaged in patient kits was stored in a locked cabinet in
the research centre with climate control maintaining the temperatures within a range of
20°C to 25°C. Only the study eadinator and principle investigator have accessed to

the study drug.

ii).  Dispensing of Study Drug

The principle investigator or study coordinator would dispense the appropriate amount

of study drug, according to the number of day of follow up to the ressabgéct base
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on the randomization lisBubject compliance monitoring was conducted by doing pill

counts at every study visit for all patients.

iv). Return of Study Drug

At the completion of the study, the final reconciliation of drug shipped, drug
consumed ah drug remaining was done. After appropriate accounting the
pharmaceutical company was informed, the unused study drug was returned to the

pharmaceutical company.

3.4.17.  Study procedures

3.4.17.1 Patients screening and recruitment

i). All schizophrenia pants were approached duritige screening othis study.
Prior to thewritten consentpatients were briefed odetail this study Patient was
explained informatiorregardingaripiprazole and ziprasidone, the rationale for
why they were being studied, épeency of dosing, and length of treatment,
potential benefits, side effects and risks, safeguards and emergency procedures.
The collections of all laboratory specimens were described in detail, as the number
and frequency of the research follow up. Thegravasked to fast for at least 8
hour for baseline laboratory blood evaluatio@ly patients with at least one
metabolic syndrome component were approached for clinical trial study.

i). Patients were assured that their participation was voluntary and timalrawal
from the study would not jeopardize current or future treatment. Randomization
was explained to the patients, as they would know their treatment assignment at
the end of the study, after the blind has broken.

iii). A Mini International Neuropsychiatrilnventory (M.I.N.l.) was administered to

obtain DSMIV diagnoses of schizophreniAll current medications taken by the
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patient prior to screening was documented. faceto-face interview was
conducted to collect primary data by using a structured questire. Some
secondary data pertaining medication, dosage and history of relapse and
hospitalisation were obtained from pat
(P1) confirmed and signed off on the inclusion and exclusion criteria on a case

reportform (CRF) prior to the patient formally recruited in the study.

3.4.17.2 Randomization

The treatment started after the screening visit and once the laboratory results have
been reviewed by the investigatoPatient was assigned to study dregher
arnpiprazole or ziprasidone according to a randomization list in a ratio of 1:1. The
randomization list in the block of 4, 6 and 8 was computer generated using
Randomization.com programme by a statistician. The blinded randomisation list with
randomization ade for aripiprazole and ziprasidone, A and B was given to principle
investigator.The statisticiarput the randomization code in an envelope for individual
patient according to randomization liahd kept in the Psychiatric Unit Research
Center PPUM. Enelop with the randomization code of the particular patient can only

be assessed by principle investigator in the case of severe adverse event happen during

the study.

3.4.17.3 Treatment Regimen

Patients were tapered from prior antipsychotic treatmedtdiscontinued within 4
weeks andat the same timestudy drugsuch as aripiprazole and ziprasidomere
titrated simultaneouslyto reach target doses within 4 weeks according to clinical
effect, at the discretion of the study psychiatrists. Patientsipiprazole were started

with fixed dose 10mg/day which could be increased up to 30mg/day depending on the
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clinical response for subsequent visits. Patients on ziprasidone were started fixed dose
40mg twice daily which could be increased to 80mg twiceydaier depending on the
clinical response. Flexible dosing of study medications was then permitted, which
means that the dose of aripiprazole and ziprasidone can be adjusted either increased or
reduced based on clinical assessment. The total daily dosag&asidone ranges at
80mg, 100mg, 120mg, 140mg and 160mg and the total daily dosage of aripiprazole at
10mg, 15mg, 20mg, 25mg and 30 niyll patients were recommended to take
medication with a meal. This was because the optimabsorptionof ziprasidome

required to be taken with meal.

Patient could receivantidepressantdyihexyphenidylto control of extrapyramidal
symptoms(EPS)and lorazepam was permitted for control of agitation or insomnia.
Trihexyphenidylwas permitted for EPS but only after assaent with the BARS,

SAS and AIMS Rating Scales were performédrazepam was permittedfter
administration,for a minimum of 4 hours had to elapse before completing efficacy
evaluations.Treament of antihypertensive, antidiabetic or antihyperlipiderpidor

the studywere allowed,providedt he tr eat ment was initiat
screening with no dosage changes 30 days before study recruiSobitophrenia
patients were treated as per clinical practice, when diabetes mellitus, hypertension or
hyperlipidemia was detected during a&yu visit. The initiation of antidiabetic,
antihyperlipidemia and antihypertensive was allowed after randomization when
clinically indicated.Patients were also excluded if they had been treated with depot
neuroleptics, unless the last injection had beeleadt one treatment cycle before

entry.
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3.4.17.4 Blinding of Study Drug

For the conduct ahis double blind study, both patients ahd independerater who

was the non treating psychiatristere blinded to the study drug. After assignment to
treadment groups, patients received a fixed dose of their assigned study drug for the
first week of treatment. For the subsequent visits, the dosage of the medication was
flexible as thep s y ¢ h i chinical desigion. @he study medicat®wererepackaged

in opaque capsulendl abel ed as A1l0, n2ao, (Agpento , A 3

M) to maintain blinding from the rater.

3.4.17.5 Baseline visit

Patients would be assessed for baseline visit only when prior antipsychotic treatment
completely discontined. The patients were evaluated with Positive and Negative
Symptoms Scal§PANSS), Clinical Global Impression Severity Scale (CGI-S),
Abnormal Involuntary Movement Sca(@IMS), Barnes Akathasia Sca([®AS) and
Simpson Angus ScaléSAS). A complete physal examination was done including
vital signs, weight, height, waist circumference, blood preséBR) and baseline

ECG (12lead).BP was performed as a single, seated determinat8aselineblood

tests were taken for fasting blood sugar(1 ml),fastipig lprofile (2.5ml) and Hbalc
(2.5ml). A urine pregnancy test was conducted for female patients with history of

amenorrhea or delayed in their menses.

3.4.17.6 Follow-Up Evaluation

A follow-up evaluation was scheduled on dagek 4, week 8, week 12, ele 16,
week 20 and week 2dfter the beginning of the study.gdétiens could not attend the

scheduled visitpatieris were given appointment on the subsequent day.
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The patients were evaluated with Positive and Negative Symptoms Scale (PANSS),
Clinical Gobal Impression- Severity Scale (CGIS), Abnormal Involuntary
Movement Scale (AIMS), Barnes Akathasia Scale (BAS)jnpson Angus Scale
(SAS)and assessment of the side effedgight, waist circumference, blood pressure
werealsotaken. Fastindgplood tests were taken for blood sugarr(il) and lipid profile
(2.5ml). HbA1c (1.5ml) was only taken during last study visitirine pregnancy test

was conducted for female patients with history of amenorrhea or delayed in their

menses.

If patiens experiencedignificant side effects from the study drug, the principal
investigator(Pl) would inform thestudypsychiatrist. The psychiatrist wouttcideto

reduce the dose for study drug during the study, depending on the clinical interview.
Upward titration followng a dose reduction was allowed in order to maintain efficacy
of treatment during the study. Dose titration was documented in the study chart along
with the clinical rationale. The concomitant medications were reviewed. During the
study visit, the studyermination form was completed in case of discontinuation of

patient from this study.

3.4.17.7 Subject Compliance Monitoring

The research coordinator conducted pill counts at the fallowisit for all study
patients. The unused study drug was collectedni the previous follow up and
documented. Proper drug dosing was reviewed with patients at each visit with clear
instructions to take all study drugs. The new study drug would be dispensed for every

study visit.

3.4.17.8 Safety and Tolerability - Early Withdrawal of Patients
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Any patients experiencing a serious adverse event felt to be related to study drug were
withdrawn from the study. Patients were also withdrawn if they required
hospitalization for psychiatric treatment, received other psychotropiticat®ns, or

if discontinuation from the study was deemed by pisgchiatristbase on their best
interest. Patients discontinued from the clinical trial were given appropriate treatment
referrals to the outpatient psychiatric clinic. Patients were irtstluto returnall

unused medication$:or the early withdrawal, patients had all final assessments that

originally were scheduled for the end of study visit.

All patients randomized into the study were included in the final study analyses.
Although mtierts werewithdrawn from the study, they were still contactabidess

they requested not to be contacted or could not be located forvtkek? followup
assessment. Patients were informed at the consent session that treatment might be

discontinued due to:

i) Intolerable side effects

i)  Development or exacerbation of psychiatric symptoms necessitating inpatient
admission or a more aggressive therapeutic intervention needed than was
provided by the protocol

iii)  Clinical deterioration for any reason or any clinidaltss that necessitates
inpatient admission

iv)  Incarceration for more than 2 weeks

v)  Failure to attend 3 consecutive outpatient evaluation visits

vi)  Failure to provide 2 consecutives laboratory specimens

Reasons why patients discontinued from the clinical trialewdocumented on the

Study Termination Form, along with any referrals that were made. A final safety
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evaluation was conducted as soon as possible on all randomized patients who have

been discontinued from the study.

3.4.18. Adverse Events

i). Recording of Adverse Events

During the research evaluation visit, the patient was asked on adverse events through
specific questioning and by examination. Information on all adverse events was
recorded immediately in the case report form (CHEHach adverse event was followed

up until resolution or stabilization has been achieved.

In the case of the occurrence of serious adverse event (SAE), it was followed up to
determine the final outcome. Any serious adverse event that occurred after the study
periodwas recorded and reportedmediately if Pl considered possibly related to the

study drug.

i). Reporting of Serious Adverse Events To Ethic Committee (EC) by

Principle Investigator

A serious adverse event must be reported to the EC within 24 hours (one working day)
of the event. Therinciple investigator would keep a copy of the SAE form in the file.
Within the following 48 hours, the principle investigator would provide further
information and progress on the serious adverse event to the EC.

In the SAE form, the following informeon should be provided:

(@ Study identifier

(b) Subject number

(© A description of the event

(d) Date of onset

162



3 RCT Aripiprazole vs. Ziprasidone

(e) Current status

() Whether study treatment was discontinued

()  The reason why the event was classified as serious

(h) Principle investigator assessment of the assoaidbetween the event and

study drug

ii).  Unblinding Procedures

In the event that patients were prematurely discontinued from the trial, it was
necessary to avoid breaking the blind whenever possible, in order to protect the
integrity of the study. If an emerggnoecessitates that the blind be broken, only the

principle investigator (PI) has the authority to inform the actual study drug to the study

psychiatrist.

iv). Medical Monitoring

The Pl was responsible to oversee the safety of the study. This safety monitoring
would include careful assessment and appropriate reporting of adverse events. Medical
monitoring would include a regular assessment of the number and type of serious
adverse events.

V). Protection of Subjects

Additional procedures would be conducted to priotee safety of the study patients.
Potential patients would be screened for medical illnesses that would preclude the use
of aripiprazole and ziprasidone. Patients selected for the study would be evaluated for
AE while receiving study drug. Venipunctureasv carried out with good aseptic
technique by an experienced nurse or physician. Before randomized to study drug, a

physical examination, ECG and a urine pregnancy test (if female of childbearing
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capability) were performed. Patients were given @@dr energency number to call
if necessary. Thd’l would follow all patients who were discontinued due to any
serious AEs until the AE resolved and become completely stable, unless a referral to

another physician or specialist was clinically indicated or requiéstéhe patient.

3.4.19. Data Handling and Record Keeping

i). Data Management

The data were checked before ending each interview session and before compilation to
ensure completeness. If missing data was found, the patient will be contacted through
telephone. Raw da obtained were coded and entered into Statistical Package for
Social Sciences (SPSS) Version 16.0. Statistical analysis was done on an witention

treat basis.

The data were summarized by running frequency distributions and simple descriptive
statistics (means and standard deviations). Cleaning for double entry and outliers

before analysis was done.

ii).  Confidentiality

Information about study patients was kept confidential and managed according to the

requirements of the EC.

iii).  Source Data and Case Report Form

Source data was all information, original records of clinical findings, observations, or
other activities in a clinical trial necessary for the evaluation of the trial. Source data
were contained in source documents such as hospital records, cling; tizoratory

results, pharmacy dispensing records, recorded slath as ECGrom automated
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instruments, xays, subject files, records kept at the pharmacy, at the laboratories, at

medical record department and other related documents.

The study case pert form (CRF) was the primary data collection instrument for the
study. All data requested on the CRF were recorded and all missing data were
explained. AN/ DO was written if a spacH
procedure was not done or the quesson was not asked. AN/ AO
was not applicable to the individual case. All entries should be printed legibly in black
ink. If any entry error has been made, to correct such an error, a single straight line
was drawn through the incewt entry and the correct data was entered above it. All

such changes were initialed and dated.

3.4.20. Ethical consideration

Et hical cl earance had be eand Miistryaof Healtth e ar
(MOH) ethical committeg (Appendix 1). Before any interviey, patients had been
informed regarding the nature and purpose of study and ensuring the respondent on

confidentiality of the information.
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3.4.21. Sample Size Estimation

Based omoninferior of efficacy and safety between aripiprazole and ziprasjdbae

minimum sample size required for this study was calculated by using the PS software.

ii).

V).

The power of the studwas taken at 80% level.

The significance level of the statistic tests done was at 95% Confidence Interval

level anda was set at 0.05. The Null hypettis was rejected when p < 0.05.

Po - The probabilityof the outcome foaripiprazole(reduction of prevalence of

metabolic syndromjevas 045.

p1 - The probabilityof the outcome foriprasidoneg(reduction of prevalence of

metabolic syndrome) vea03.

The ratio ofintervention drugo comparison drugvas 1: 1.

Therefore the sample size obtained for this study as follow:

Number of treatment arm = 162 patients
Number of control arm = 162 patients
Total number of subjects = 324 patients
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3.4.22.  Statistical Analysis

The analyses were done on an intertreat (ITT) basisPatients with both a baseline
assessment and had at least one fellpwisit and assessment were included in
efficacy analyses. Patients receiving at least one dose of ditugyvere inclded in

safety analyses.

The independerittest was used to examine changes in means of continuous variables
and rating scales such as PANSS &5BARS, SAS and AIMS. Skewed data was
analysed using non parametric t€sategorical values were comparedveEtn groups
using chisquare analysig hediscontinuation raten treatment waanalyzed using the
log-rank test, and the respective survival distributions were estimated using the
Kaplan-Meier Survival analysis

Bivariate analysis was also used to obsedhe reversingf metabolic syndrome and

its componentgrom baseline to #nonth visit,by using the last observation carried
forward (LOCF)andon the ITT population. The outcome for metabolic syndrome and
its components either resolved or not, were rdeitged by the change form baseline to

endpoint with at least one study visit (LOCF).

In addition, the mean of Framingham risk score was also compared according to
pati ent sod athe tregmeatugpupsy (aripiprazole and ziprasidosie)
baseline ad 6-month visit The multiple comparisons were analyzed using -TMay

Interaction in Thre&Vay Anova with Bonferroni correction and adjusting for sex.

The measures of comparative efficacy and safety were determined by using two
analytic approaches: mixegffects model with repeated measur@dMRM) to

analyze continuous datapeated measureschPANSS,CGI-S, BARS, SAS AIMS,
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the metabolic effects such as fasting glucose level, waist circumferkpicelevels

and other paremeters (eagight, BMI, CHD risk scoreFramingham) The MMRM
provided estimates of missing data by using available data from all subjects
Generalised estimating equations (GE&as used of analysing categorical data
repeated measures such @®valence of metabolic syndrome and itsnponents,
CVRF and CHDrisk 1TFramingham and discontinuation rat8EE assume that

missing dataveremi ssi ng 6écompl etely at randomb

For MMRM, least squarefL.S) means were used to estimate the treatment effects
from an analysis of covariance model, witixefl effect terms for treatment
(aripiprazole and ziprasidone3tudy visit (baseline, month 1, 2, 3, 4, 5, @pd
interaction of treatment and visdn the ITT population The correlation of the
repeated measures within each subject was modeled withsémiatared covariance
matrix. The LS mean change of each study visit was the difference of LS means each
study visit with baseline, after adjusting witlairwise comparisons and Bonferroni
correction.The overall difference ihS means over a 2deek perial was evaluated

by having thep value associated with the overall drug effect in MMRM obtained using

type Il analysis.

The adverse events between aripipraaoiéziprasidone were described as proportion
on the ITT populationSensitivity analyses wereonducted by excluding from the
analysis individuals who began dntperlipidemic, antihypertensive and antidiabetic
drug therapy after randomization as concomitant medicafiba.SPSS version 16.0
statistical package was used throughdmtalpha levebf significancep< 0.05 was set

for all analyses
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3.5 Results

3.5.1. RESULTS AT THE BASELINE OF RANDOMIZATION

Demographics
Out of 175 patients recruited for the study, 51.4% (90/175) was randomized to

aripiprazole and 48.6% (85/175) to ziprasidone.

At baséine, 30% of the patients randomized to aripiprazole have a@® 3@ars old
whereas 25.9% of the patients randomized to ziprasidone have &$eyé@rs old.

The mean age of the patient randomized to ziprasidone was younger than aripiprazole
group althaigh not statistically significant. (38.8 £ 11.8 vs. 40.5 £ 11.8 years old). The
means BMI of the patients randomized to aripiprazole and ziprasidone were in the
overweight group (BMI 25 to < 30). Majority of the patients randomized in both

groups werenale single, has education level of secondary school and unemployed.

There was no statistically significant for demographic characteristic among
schizophrenic patients either randomized to aripiprazole or ziprasidone at baseline

(Table3.4).

Lifestyle

At baseline, the percentage of smokers and former smokers were high in the
aripiprazole and ziprasidone group (47.1% vs. 49.4%)ong the current and former
smokers, majority smoked less than 20 sticks cigarettes/day for both groups. Majority
of the patients &ve sedentary lifestyle with hardly any physical activity for both

aripiprazole and ziprasidone group (TaBl§).
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Table3.4 Demographics characteristics at baseline of schizophagratient
between aripiprazole and ziprasidone

Characteristics Aripiprazole (n=90) Ziprasidone(n=85) P value

Age(year)mean + SD 405+11.8 38.8.£11.8 p>0.05*

Age group (n =175 ),n (%)

<20 0(0) 3(3.5) p>0.05

20¢ 29 19(21.1) 20(23.5)

30¢ 39 27(30.0) 21(24.7)

40¢ 49 17(18.9) 22(25.9)

50¢ 59 20(222) 15(17.6)

> 60 7(7.8) 4(4.8)

BMI( kg/n?) mean + SD 27.7+5.2 28.1+ 5.6 p>0.05*

BMI"(n =175 ),n(%)

Underweight(<18.5) 2(2.2) 0(0) p>0.05

Normal( 18.5 24.9)" 28(31.1) 28(32.9)

Overweight( 2%, < 30) 35(38.9) 32(37.6)

hoS&a®ox o 25(27.8) 25(29.5)

Sex(n =175 ),n (%)

Male’ 52(57.8) 55(64.7)

Female 38(42.2) 30(35.3) p>0.05

Race (n = 175),n (%)

Malay’ 34(37.8) 31(36.5) p>0.05

Chinese 35(38.9) 29(34.1)

Indian 9(10.0) 12(14.1)

others 12(13.3) 13(15.3)

Marital status (n=173) ,n (%)

Married’ 30(33.3) 17(20.5) p>0.05

Single 51(56.7) 58(69.9)

Divorced 5(5.6) 6(7.2)

widowed 4(4.4) 2(2.4)

Education level(n=164) ,n (%)

No formal education 4(4.7) 2(2.6) p>0.05

Primary 15(17.4) 17(21.9

Secondary 56(65.1) 55(70.5)

Tertiary 11(12.8) 4(5.1)

Occupation (n=172),n (%)

Employed 29(32.6) 23(27.7) p>0.05

Unemployed 55(61.8) 56(67.5)

Housewife 5(5.6) 4(4.8)

Care setting (n=175), n (%)

General hospitdl 42(46.7) 42(49.4) p>0.05

Institution 48(43.3) 43 (50.6)
Chisquaretest,t est, y Reference group

BMI"- Chi square test based on category normal (reference group), overweight and obese.

170



3 RCT Aripiprazole vs. Ziprasidone

Medical and Psychiatric History
At baseline, only four out okh patients in the aripiprazole randomized group and one
out of five patients in ziprasidone randomized group knew they developed

hypertension after initiation of antipsychotics treatment.

Only two out of 15 patients in the aripiprazole randomized growlptlaree out of six
patients in ziprasidone randomized group knew they developed diabetes mellitus after

initiation of antipsychotics treatment.

At baseline, patients randomized to aripiprazole have 31.3% family history of
hypertension and patients randaed to ziprasidone have 42.3% family history of
hypertensionPatients irnziprasidone randomized grolyave32.9%family history of
diabetes mellitusand 24.4% of aripiprazole randomized group has family history of
diabetes mellitusPatients in ariprazoleandomized groupavel7.8%family history

of obeseand25.9% of ziprasidone randomized patientgdfamily history of obese.

The mean age of onset for schizophrenia in aripiprazole randomized group was
slightly younger (25.7 £ 8.7 vs. 27428.6 years o) and the mean duration of illness

in year was longer (12.5 £ 10.0 vs. 10.5 + 8.9 year) compared to ziprasidone
randomized groupAbout one third of both treatment groups hastdry of relapsef

schizophrenia.

However, there was no statisticallygsificant for lifestyle, medical and psychiatric
history among schizophrenia patients randomized to aripiprazole and ziprasidone at

baseline (Tabl&.5).
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Table3.5 Lifestyle, medical and psychiatric history between aripiprazole and

ziprasidone

Characteristics Aripiprazole (n=90)  Ziprasidone(n=85) P value
n (%) n (%)

Smoking n=85 n=79

Never’ 45(52.9) 40(50.6) p>0.05

Former smoker< 20 sticks/day 17(20.0) 11(13.9)

Former smoker> 20 sticks/day 2(2.4) 1(1.3)

Current smokek 20 sticks/day 13(15.3) 18(22.8)

Current smokep 20 sticks/day 8(9.4) 9(11.4)

Duration of quitting smoking n=4 n=6

X mn &St N& 3(75.0) 5(83.3) p>0.05

5-9years 0(0) 1(16.7)

1¢4years 1(25.0) 0(0)

<1vyear 0(0) 0(0)

Physical activity n=86 n=79

Never 35(40.7) 38(48.1) p>0.05

Rarely 24(27.9) 22(27.8)

1 -3 times/month 3(3.5) 1(1.4)

1-2 times /week 5(5.8) 8(10.1)

3 -4 times /week 9(10.5) 5(6.3)

¥ p GAYSa ko6SS1 10(11.6) 5(6.3)

Medical history

Hypertension after initiation of 10(11.9) 5(6.5) p>0.05

antipsychotics(n=161)

Diabetes mellitus after initiation of 15(181) 6(8.0) p>0.05

antipsychotics(n=158)

Gestational diabetes (female)(n=3( 1(5.9) 1(7.7) p>0.05

Family history

Hypertension(n=154) 26(31.3) 30(42.3) p>0.05

Diabetes mellitus(n=155) 20(24.4) 24(32.9) p>0.05

Parent obese(n=156) 7(8.5) 13(17.6) p>0.05

Siblings obex(n=156) 9(11.0) 9(12.2) p>0.05

Psychiatric history

Age of onset(yeamnean + SD 26.3(8.9) 27.2 (85) p>0.05

Duration of illness (yearean + SD 126 (9.3) 10.50.2) p>0.05

History of relapse(ntr5) 27(30.0) 27(31.8) p>0.05

No of psychatric hospitalization, 1.2(2.6) 0.8(1.6) p>0.05*

mean + SD

Chisquaretest,t est , y Ref erence group
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Characteristics of treatment with antipsychotics and other medication

Comparing the antipsychotic used before the randomization of aripipraazal
ziprasidone, the usage of atypical antipsychotics monotherapy (60.0% vs. 56.5%) was
more than typical antipsychotics monotherapy (17.8% vs. 17.6%) for both groups. As
for the combination of antipsychotics, the combination of typical and atypical
antipsychotics was commonly used before the randomization of aripiprazole and

Ziprasidone (Table.B).

Perphenazine and chlorpromazine were the commonest typical antipsychotics used as
monotherapy before randomization to aripiprazole and ziprasidone. Olaabagithe
highest proportion of monotherapy usage of atypical antipsychotics (42.6% vs. 43.7%)
followed by risperidon€31.5% vs. 37.5%) and paliperido(@4.1% vs. 12.5%) prior

to randomization to aripiprazole and ziprasidone.

Prior to randomization, aicholinergic e.g trihexyphenydyl (benzhexol) was
commonly used for both patients randomized to aripiprazole and ziprasidone. The
usage of benzodiazepine prior randomized to ziprassidone and aripiprazole was 15.3%
vs. 13.3%. (p< 0.05). Very few patients weron hyperglycaemic agent,
antihypertensive and lipitbwering medications prior randomized to aripiprazole and

ziprasidone (Table.B).
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Table3.6 Characteristics of treatment with antipsychotic and other medication
between aripiprazole and ziprasidonat baseline

Characteristics Aripiprazole Ziprasidone P value
(n=90) (n=85)

Use antipsychotic before study n(%o) n(%)

Atypical antipsychotics (monotherapy) 54(60.9 48(56.5 p>0.05

Typical antipsychotics (monotherapy) 16(17.9 15(17.9

Combination & Typical and Atypical 12(13.3 11(12.9

Antipsychotics

Combination of Atypical Antipsychotics 4(4.9 3(3.9

Combination of Typical Antipsychotics 4(4.9 8(9.9

Typical antipsychotics(monotherapy)

Haloperidd’ 1(6.2) 2(13.3) p>0.05

Perplenazine 5(31.3) 3(20.0)

Sulpiride 3(18.8) 4(26.7)

Chlorpromazine 4(25.0) 3(20.0)

Trifluoperazine 2(12.5) 1(6.7)

Flupenthixol decanoate 0(0) 2(13.3)

Fluphenazine decanoate 1(6.2) 0(0)

Atypical antipsychotics(monotherapy)

Olanzapiné 23(42.6 21(43.7) p>0.05

Risperidone 1731.5 18(37.5)

Quetiapine 1(1.8 2(4.2

Amisulpride 0(0) 1(2.7)

Paliperidone 13(24.1) 6(12.95

Concomitant medication

Anticholinergic 32(35.9 30(35.3 p>0.05

Benzodiazepine 12(13.3 13(15.3) p<0.05

antidepressants 10(11.9 6(7.1 p>0.05

Other medication

Antidiabetic medication 5(5.6) 7(8.2 p>0.05

Blood pressure lowering 2(2.2 7(8.2 p>0.05

Lipid-lowering medication 9(10.0 5(5.9 p>0.05

Chi sqguare test,-ngtapRlieabler ence gr oup, N A
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Table3.6 Characteristics of treatment with antipsychotic and other medication

bet ween aripiprazole and ziprasidone at
Characteristics Aripiprazole Ziprasidone P value
(n=90) (n=85)
Antipsychotic Mean Daily Dose mg(SD)
Typical antipsychotics
Haloperidol 15.6(9.3) 11(8.6) p>0.05
Perphenazine 8(3.3) 15(10.0) p>0.05
Sulpiride 470(282.0) 475(452.8) p>0.05
Chlorpromazine 230(168.7) 210(157.0) p>0.05
Trifluoperazine 10(0.0) 15(5.0) p>0.05
Flupenthixoldecanoate - 35.7(19.7) NA
Fluphenazine decanoate 50(14.1) - NA
Atypical antipsychotics
Olanzapine 13(4.9) 14.6(7.7) p>0.05
Oral risperidone 3(1.8) 3.3(1.6) p>0.05
IM risperidone 25(0.0) 43.8(8.8) p>0.05
Quetiapine 372(240.7) 550(353.6) p>0.05
Amisulpride - 800 NA
Paliperidone 6.9(2.2) 9(6.9) p>0.05
Duration of antipsychotics treatmentin year, mean(SD)
Typical antipsychotics
Haloperidol 15.3(6.3) 7.4(5.6) p>0.05
Perphenazine 2.9(2.3) 4.8(1.4) p>0.05
Sulpiride 6.6(6.1) 9.3(9.8) p>0.05
Chlorpromazine 5.5(2.7) 9.7(8.6) p>0.05
Trifluoperazine 10.7(5.4) 11.4(2.4) p>0.05
Flupenthixol decanoate - 7.8(8.9) NA
Fluphenazine decanoate 3.5(1.8) - NA
Atypical antipsychotics
Olanzapine 4.5(4.0) 3.1(0.9) p>0.05
rispaidone 5.6(3.9) 3.3(2.3) p>0.05
Quetiapine 3.0(1.2) 2.7(1.0) p>0.05
Amisulpride - 2.2(1.2) NA
Paliperidone 4.6(0.4) 5.7(0.3) p>0.05
Chi sqguare test,-ngtapRlieabler ence gr oup, NA
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Table3.7 Mean and Median of Clinical Rating Sc&eores betweeraripiprazole or
ziprasidone treatmentat baseline

Rating Scale Aripiprazole (n=90) Ziprasidone(n=85) P value
PANSS score

Total

Mean (£SD) 56.4+17.0 59.4.+ 21.8

Median (Interquartile range) 53.5(46.065.3) 56.0(43.571.5 p>0.05*

Positive

Mean (£SD) 13.5+4.7 14.7£6.3

Median (Interquartile range) 12.5(10.016.0) 13.0(10.017.0) p>0.05*

Negative

Mean (£SD) 14.9+5.8 16.1+7.2

Median (Interquartile range) 14.0(10.018.3) 15(10.021.0) p>0.b*
CGI-S score

Mean (£SD) 3.1+£0.8 3.3+1.0 p>0.05

Median (Interquartile range) 3.0(3.63.0) 3.0(3.04.0)
BARS

Mean (£SD) 0.7+£22 04+14

Median (Interquartile range) 0(0.0-0.0) 0(0.0-0.0) p>0.05*
SAS

Mean (£SD) 11+24 12+26

Median (Interquartile range) 0(0-1.0) 0(0-1.0) p>0.05*
AIMS

Mean (£SD) 0.8+28 08+22

Median (Interquartile range) 0(0.0-0.0) 0(0.06-0.0) p>0.05*

t-test ,* MannWhitney U test
PANSS-Positive and Negative &drome Scale, CG3 : Clinical Global Impression
Severity Scale, SASSimpsorAngus Rating Scale, BARBarnes Akathisia Rating Scale,
AIMS- Abnormal Involuntary Movement Scale

Rating Scales

At baseline, there was no statistically significant diffeesin the mean and median of

all the rating scales (PANSS, GS| BARS, SAS and AIMS) between patients

randomized to aripiprazole and ziprasidone (T&ble
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Prevalence of metabolic syndrome and its criteria

The definition of metabolic syndrome was basedvem different definitions, namely
Modified National Cholesterol Education Program Adult Treatment Panel (NCEP
ATP lll) with Asians values for waist circumference antbdified International

Diabetes Federation (IDF) with South Asians values for waist cienamce.

At baseline, the prevalence of metabolic syndrome was higher in aripiprazole
randomized group compare to ziprasidone randomized group either using NCEP ATP
[l (60.0% vs. 51.8%) or IDF criteria (57.8% vs. 51.8%). The overall prevalence of
metabolc syndrome was 56% (95% CI: 48.63.2) with NCEP ATP IIl and 54.9%
(95% CI: 47.5i 62.1) with IDF criteria. There was no statistically significant in the
proportion of metabolic syndrome status among those randomized to aripiprazole and

Ziprasidone (Talel3.8).

For the prevalence of metabolic syndrome components at baseline in those
randomized to aripiprazole and ziprasidone, the prevalence of abnormal waist
circumference was the highest (83.3% vs. 88.2%) followed by abnormal HDL (54.4%

vs. 48.2%).

The mean waist circumference for male was higher than female in those randomized
to aripiprazole (97.6 £ 13.7cm vs. 93.8 + 9.1cm) and ziprasidone (97.7+ 11.2cm vs.
94.6 £ 12.6 cm). The median of HDL cholesterol for female in patients randomized to
aripiprazoleand ziprasidone at baseline fulfilled the metabolic syndrome criteria (45.4
mg/dl, Interquartile range: 36:666.0 mg/dl vs. 44.1 mg/dl, Interquartile range: 36.8
53.6 mg/dI).

There was statistically significant differemin the proportion and mediaof FBS

between those randomized to aripiprazole and ziprasidone. The median of FBS for
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aripiprazole baseline group was higher compared to ziprasidone d&ug
mg/dL,interquartile range 86#13.4 mg/dl vs. 90.0 mg/dL, interquartile range 84.6
100.8 mg/t). There was statistically significant diffemalso for median of Hbalc

between both randomized to aripiprazole and ziprasidone (Bable
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Table3.8 Prevalence of Metabolic Syndrome(MetS) and its components
according aripiprazole and zipraade at Baseline

Aripiprazole(n=90) Ziprasidone(n=85) Overall (n=175) p
n(%) 95% ClI n(%) 95% CI n(%) 95% CI
MetS Prevalence
NCEP ATP II* 53(58.9) 48.668.5 44(51.8) 41.862.7 97(55.4) 48.062.6  p>0.05
IDF** 52(57.8) 47.567.5 44(51.8) 41.862.7 96(54.9) 47.562.1 p>0.05
Metabolic syndrane components
2 Aad OANDdzY¥S 76(84.4)  75.690.5 74(87.1) 78.392.6 150(85.7) 79.890.1 p>0.05
OY = FSYItS xy
HDL (Male< 40 mg/dL ,female 49(54.4) 44.264.3  45(52.9) 42.463.2 94(53.7) 46.360.9 p>0.05
50mg/dL)
¢CNAIE &OSWALRS 6 45(50.00 39.960.1 32(37.6) 28.1-48.3 77(44.0) 36.951.4 p>0.05
.t 6 xMonkKyp YY37(41.1) 315514 42(49.4) 39.059.8 79(45.1) 38.052.5 p>0.05
Fasting glucosa00 mg/dL)  38(42.2) 325525 22(25.9) 17.836.1 60(34.3) 27.7416  p<0.05
Laboratory test parameters 95% ClI 95% ClI 95% ClI
Fasting blood glucose(mg/dL)
Mean(SD) 109.9(40.9) 101.3118.5 95.8(24.7) 90.5101.2 103.1(34.7) 97.9108.3
Median (Interquartile range) 95.4 (86.4113.4) 90.0 (84.6100.8) 91.8 (86.4106.2) p<0.05*
HbAlc (%)
Mean(SD) 6.5(1.8) 6.1-6.8 5.9(0.9) 5.7-6.1 6.2(1.4) 5.96.4
Median (Interquartile range) 5.8(5.56.6) 5.7(5.46.0) 5.8(5.56.2) p<0.05*
Total Cholesterol (mg/dL)
mean(SD) 214.2(50.0) 203.7224.7 206.4(36.8) 198.5214.3 210.4(44.1) 203.8217.0 p>0.05*
LDL Cholesterol (mg/dL)
Mean(SD) 137.6(44.2) 128.3147.0 131.5(33.4) 124.2138.8 134.7(39.3) 128.7:140.6
Median (Interquartile range) 129.2(108.9157.7) 129.9(114.8152.8) 129.7(111.2155.1) p>0.05*
HDL Cholesterol(mg/dL)
Male, Mean(SD) 41.3(8.7) 38.943.7 43.1(14.8) 39.247.1 42.3(12.2) 39.944.6
Median (Interquartile range) 39.8(34.948.2) 41.4 (35.646.0) 40.6 (35.246.8) p>0.03*
Female Mean(SD) 47.8(13.0) 43.552.1 46.2(11.8) 41.850.6 47.1(12.4) 44.1-50.1
Median (Interquartile range) 45.4 (36.656.0) 44.1 (36.853.6) 45.1(36.853.9) p>0.03*
Triglycerides (mg/dL)
Mean(SD) 176.6(140.0) 147.3205.9 161.1(126.1 133.9188.3 169.1 (133.: 149.2189.0

Median(Interquartile range)

150.1 (112.5204.¢

131.1 (101.9191.3)

138.2 (108.9194.0) p>0.08*
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Table3.8 Prevalence of Metabolic Syndrome(MetS) and its components
FOO2NRAY3I FINALALNIT2fS YR TALNYaAR2YyS

Aripiprazoé(n=90) Ziprasidone(n=85) Overall (n=175) p
n(%) 95% CI n(%) 95% CI n(%) 95% ClI
Other parameters Mean(SD) 95% CI Mean(SD) 95% CI Mean(SD) 95% CI
Waist circumference (cm)
Male 97.6(13.7) 93.8101.4 97.7(11.2) 94.7100.7 97.7(12.4) 95.3100.1 p>0.05*
Female 93.8(9.1) 90.896.8 94.6(12.6) 89.999.3 94.2(10.7) 91.696.8
Median (Interquartile range) 93.0(87.4100.3) 92.5 (84.6104.5) 92.5 (85.3101.0) p>0.05*
Systolic BP(mm Hg) 125.0(16.7) 121.5128.5 123.6(15.1) 120.3126.9 124.3(16.0) 122.6126.1 p>0.05*
Diastolic BP(mm Hg) 80.8(12.4) 78.283.4 80.9(11.4) 78.483.4 80.9(11.9) 79.682.8 p>0.05*

NCEP ATM* and IDF** have Asian values for waist circumference
Chi square test, *test ,** Mann-Whitney U test

Prevalence of CVRFs and CHD risk (Framingham)

Among the cardiovascular risk factors (CVRFs) according to Framingham criteria,
there was statistically significant differ@mfor the proportion of diabetes mellitus
between patients randomized to aripiprazole and zigasidat baseline. The
prevalence of diabetes mellitus in aripiprazole randomized group was much higher
than ziprasidone randomized group at baseline (22.2%, 95% CI. BL%%% vs.
9.4%, 95% CI: 4.994.7.5%).For other risk factors, the prevalence of HDL lelsterol

was the highes{66.7%, 95% CI: 56.4%5.6% vs. 74.1%, 95% CI:. 63.982.2%)
followed by total cholestero{56.7%, 95% CI: 46.4%6.4% vs. 61.2%, 95% CI:
50.6%70.8%) for both randomized groups of aripiprazole and ziprasidone at baseline,

however here was no statistically significant for the above findings (Tal8e

There was no statistically significant diffecenin the median of Framingham risk

score between patients randomized to aripiprazole and ziprasidone at baseline. In the
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ziprasidone goup, the means of Framingham risk score was 4.5 £ 5.7, which means
about 5 of 100 people with this level of risk would have a heart attack in the next 10
years. In the aripiprazole group, the means of Framingham risk score was 3.6 + 4.3,
which means thaabout 4 of 100 people with this level of risk would have a heart

attack in the next 10 years.

The prevalence of patients with high and very high risk of CHD in 10 years
(Framingham) was much higher at baseline in those randomized to ziprasidone
compared taripiprazole randomized group. (18.8%, 95% CI: 1:Z8#% vs. 8.9%,

95% CI: 4.6%16.6%) However there was no statistically significant diffeeen
between patients with high and very high risk of CHD in 10 years at baseline between

patients randomized tripiprazole and ziprasidone.
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Table3.9 Prevalence of CVRRsd CHD risk (Framingham) according to aripiprazole
and ziprasidone at Baseline

Aripiprazole (n=90)  Ziprasidone(n=85) Overall (n=175) p
n(%) 95% ClI n(%) 95% CI n(%) 95% CI

I 3ISkxnndNKOEROTSYIl f 42(46.7) 36.756.9 36(42.4) 32.453.0 78(44.6) 37.452.0 p>0.05
Smoker 21(23.3) 15.833.1 27(31.8) 22.842.3 48(27.4) 21.434.5 p>0.05
Diabetes (known diagnosis or glucose 20(22.2) 14.931.9  8(9.4) 4.9175 28(16.0) 11.322.2 p<0.05
¥MHC Y3IKR[ U
¢2Grt OK2t SadSNRt 51(56.7) 46.466.4 52(61.2) 50.670.8 103(58.9) 51.565.9 p>0.05
HDL cholesterol (male< #fgy/ dLor 60(66.7) 56.475.6 63(74.1) 63.982.2 123(70.3) 63.1-76.6 p>0.05
female< 50mg/dL)
{ .t xXWmg Mon YYI I 20(22.2) 14.931.9 15(17.6) 11.027.1 35(20.0) 14.826.5 p>0.05
prior cardiovascular or kidney diseas¢
5.t xpn 2N x yn Y 21(23.3) 15.833.1 22(25.9) 17.836.1 43(24.6) 18.831.5 p>0.05
prior cardiovascular or kidney diseas¢
Risk of CHD in 10 years(Framingham
Mean(SD) 3.6(4.3) 2.74.5 45(.7) 3.358 4.1(5.0)0 3.348
Median (Interquartile range) 2.0(0.55.0) 2.0 (0.57.0) 2.0 (0.56.0) p>0.05*
tFGASYyda &30 g A10%) n(%) 95% CI n(%) 95% ClI n(%) 95% CI
fisk of CHD in 10 years(Framingham) g g oy 4 5166 16(18.8) 11.928.4 24(13.7) 9.419.6 p>005

Chi square test, * ManhVhitney U test
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Figure 3.5 Risk of CHD (Framingham) at baseline according to aripiprazole

and ziprasidone

MANCOVA adjusted for sex , corrected by Bonferroni formula for multiple compari§ps8.007
Model:Intercept , sex, age group, randomization, age group*randomization
CHD - coronary heart disease

The means of CHD riskcere (Framingham) was increased in trend from age group <

30 years old to O 60 years old for aripi
a Multivariate General Linear Model (MANCOVA) was performed adjusted for sex
and using Bonferroni correctiop<0.007 for multiple comparisons of means age
group. There was significant differences in comparing the effect of all age groups and
randomization at baseline (aripiprazole vs. ziprasidone) with the means CHD risk

score (Framingham) except for age gro6ps 4 years ol d and O 60

3.5
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Figure 3.6 Flow Chart of Screening, Randomization, Follow-up and Assessments of

Study Participants

Assessed for eligibility
(n=527)

Aripiprazole
Allocated to intervention
(n=90)

\ 4

A\ 4

[ Enrollment ]

!

Excluded (n= 352)

Not meeting inclusion criterids¥
- Bipolar disorder=42, clozapine=6,

aripiprazole =7no medication=2
No fasting blood investigation=87
Absence of metabolic
abnormalities=57
Antipsychotics treatment < 1 year=5
Refused to participate39

[ Allocation ]

Lost to followup (n=9)
Discontinued intervention(n=
26)

-Withdraw conset =16

-Lack of efficacy = 6
-Adverse event=2

- Non compliance=2

[ Follow-up

] intervention(n36)

A 4

Per protocol Analysign=55)
ITT Analysis(n=90)

[ Analysis ]

Ziprasidone
Allocatedto intervention
(n=85)

A 4

Lost to followup (n=)
Discontinued

-Withdraw consent =20
-Lack of efficacy = 3
-Adverse event=9

- Non compliance=2

- Relapse =2

A 4

Per protocol Analysign=45)
ITT Analysis(n=85)
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RESULTS AT THE STUDY VISITS

Prevalence of Metabolic Syndrome

The prevalencef metabolic syndrome was significantly reduced from baseline to 6
months study visit for both aripiprazole and ziprasidone group either using NCEP ATP
[l and IDF definitions. The prevalence of metabolic syndrome was slightly lower with
IDF definition canpared to NCEP ATP Il definitiorAt 6 months, the prevalence of
metabolic syndrome dropped by 30.0% for aripiprazole and 36.5% for ziprasidone by
using to NCEP ATP Il definition. Whereas by using IDF definition, the prevalence of
metabolic syndrome drged by 27.8% for aripiprazole and 36.5% for ziprasidone

(Table3.10).

Both aripiprazole and ziprasidone significantly cause reduction in prevalence of
metabolic syndrome at 6 month, and there was statistically significant ddéaretne

prevalence of mtabolic syndrome at 6 months between aripiprazole and ziprasidone.
When GEE was performed, there was statistically significant for the time effect for
prevalence of metabolic syndrome, indicating reduction in prevalence of metabolic
syndrome over time. Heever there was no statistically significant differerfor

intervention x time interaction effect comparing the reduction of prevalence of

metabolic syndrome between aripiprazole and ziprasidone (3dd)e
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Table3.10 Prevalence of metabolic symdme with NCEP ATP Ill and IDF definition by study visit

Baseline 1 month 2 months 3 months 4 months 5 months 6 months
% (n) % (n) % (n) % (n) % (n) % n) % (n)
NCEP ATP llI*
Aripiprazole (N=90) 589 (53) 40.0 (36) 322 (29) 33.3 (30) 33.3 (30) 25.6 (23) 30.0 (27)
Ziprasidone (N=85) 51.8 (44) 41.2 (35) 31.8 (27) 27.1 (23) 24.7 (21) 23.5 (20) 15.3 (13)
IDF**
Aripiprazole (N=90) 57.8 (52) 37.8 (34) 31.1 (28) 33.3 (30) 33.3 (30) 25.6 (23) 30.0 (27)
Ziprasidone (N=85) 51.8 (44) 35.3 (30) 30.6 (26) 25.9 (22) 24.7 (21) 22.4 (19) ﬂ15.3 (13)

Chi square tesf] p<0.05, NCEP ATRIII* and IDF** have Asians values for waist circumference

Table3.11 Generalized estimating equation (GEE) for NCEP ATP Ill and IDF among schizophrenia patients

NCEP ATP llI* IDF**
Source Wald Wald
Chi-Square Sig. Chi-Square Sig.
Intercept 0.799 0.371 1.731 0.188
Time 15.407 0.017 13.387 0.037
Intervention 0.535 0.464 0.890 0.345
Intervention * Time 13.599 0.034 8.923 0.178

Dependent Variable: NCEP ATP Il and IDF, Model: Intercept, Time (Baseline, month 1, 2, 3, 4, 5 and 6),

Intervention (aripiprazole and ziprasidone), Intervention * Time
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Metabolic syndrome and its components resolved or developed after 6

months of treatment

The overall prevalence of metabolic syndrome ats components reduced at 6
months visit as compared to baseline for both NCEP ATP Il and IDF definitions. At 6
months, the prevalence of waist circumference dropped by 45.1%, 26.3% dropped for
the prevalence of triglycerides and 23.4% dropped for grevalence of HDL
cholesterol. For both definitions, the overall cases of metabolic syndrome resolved
were 16% vs. 15.4%, whereas only 5.1% vs. 4.6% new cases of metabolic syndrome
developed. For metabolic syndrome components, the highest overall prevafenc
cases resolved was triglycerides followed by waist circumference (16.0% vs. 15.4%).
However, the highest overall prevalence of cases developed was blood pressure
followed by HDL cholesterol (13.1% vs. 8.6%) after 6 months of treatment.
Nevertheless,hie overall cases resolved for metabolic syndrome components were

more than new cases developed except for blood pressure 8lk)le

Metabolic syndrome resolved or developed after 6 months of treatment

between aripiprazole and ziprasidone

The case of metabolic syndrome resolved for both aripiprazole and ziprasidone were
14.4% vs. 17.6% using NCEP ATP Il definition and 13.3% vs.17.6% when using IDF

definition. The cases resolved for metabolic syndrome in aripiprazole and ziprasidone
group were mut higher as compared to new cases of metabolic syndrome developed

in both groups (NCEP ATP IIl: 6.7% vs. 3.5%, IDF: 5.6% vs.3.5%) (Tal®.

187



3 RCT Aripiprazole vs. Ziprasidone

Table3.12 Prevalence of metabolic syndrome at baseline and 6 months after
randomization, metabolic syndromeand its components resolved or
developed after 6 months of randomization

Baseline 6-months Cases resolvec Cases developed

Criterion prevalence prevalence (N=175) (N=175)

n (%)(N=175) n (%)(N=175) n(%) n (%)
NCEP ATP III* 97(55.4) 40(22.9) 29(16.6) 9(5.1)
IDF** 96(54.9) 40(22.9) 29(16.6)) 9(5.1)
Waist circumference  150(85.7) 70(40.0) 25(14.3) 2(1.1)
Blood pressure 79(45.1) 40(22.9) 18(10.3) 23(13.1)
HDL 94(53.7) 50(28.6) 23(13.1) 16(9.1)
Triglycerides 77(44.0) 30(17.1) 27(15.4) 9(5.1)
Blood glucose 60(34.3) 25(14.3) 16(9.1) 5(2.9)

NCEP ATM* and IDF** have Asian values for waist circumference

Table3.13 Prevalence of metabolisyndrome (MetS) at baseline and 6
months after randomization, metabolic syndrome (MetS) resolved or
developed 6 months after randomization

Aripiprazole(N= 90) Ziprasidone(N=85)

% (n) % () p value
Baseline prevalence MetS 58.9(53) 51.8(44) p> 0.
6-month prevalence MetS 30.0(27) 15.3(13) p< 0.05
Cases resolved MetS 14.4(13) 18.8(16) p> 0.05
Cases developed MetS 5.6(5) 4.7(4) p> 0.05
Baseline prevalence IDF 57.8(52) 51.8(44) p> 0.05
6-month prevalence IDF 30.0(27) 15.3(13) p< 0.05
Caseseasolved IDF 14.4(13) 18.8(16) p> 0.05
Cases developed IDF 5.6(5) 4.7(4) p> 0.05

Chi square test
Mets based on definition NCEP ATIP IDF International Diabetes Federation
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Prevalence of metabolic syndrome components by study visit between
aripiprazole and ziprasidone

From baseline to 6 months study visit, there was reduction in the prevalence of all
metabolic syndrome components for both aripiprazole and ziprasidone grioeip.
highest reduction in prevalence was waist circumference, dropped0.6%6 4n
aripiprazole and £8% in ziprasidone group. The lowest reduction in prevalence was

blood pressure in both groups (15.5% \&9%) (Table3.14).

There was statistically significant differ@min the prevalence of triglycerides at
baselire between aripiprazole and ziprasidg®0.0% vs. ¥.6%). There was also
statistically significant differerein the prevalence of fasting blood glucose at baseline
(422% vs. 5.9%) and 6 months(20.0% vs. 8.2%) between aripiprazole and
ziprasidone (Table 3.149. When GEE was performed for metabolic syndrome
components, there was statistically significimtinterventionx time interaction effect
comparing the reduction of prevalence of fasting blood glucose between aripiprazole
and ziprasidone. There watso statistically significant in the time effect for waist
circumference, indicating reduction in prevalence of waist circumference over time.
However there was no statistically significant differerfor intervention x time

interaction effect for waistircumference (Tabl8.15).
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Table3.14 Prevalence of metabolic syndromesomponentsby study visit between
aripiprazole and ziprasidone

Variable

AripiprazolgN=90) Ziprasidon¢N=85)

% (n) % (n) p value
Waist circumference
Baseline prevalence 84.4(76) 87.1(74) NS
1-month prevalence 58.9(53) 60.0(51) NS
2-month prevalence 53.3(48) 54.1(46) NS
3-month prevalence 48.9(44) 48.2(41) NS
4-month prevalence 46.7(42) 42.4(36) NS
5-month prevalence 45.6(41) 38.8(33) NS
6-month prevalence 44 4(40) 35.3(30) NS
HDL cholesterol
Baseline prevalence 54.4(49) 52.9(45) NS
1-month prevalence 43.3(39) 48.2(41) NS
2-month prevalence 36.7(33) 37.6(32) NS
3-month prevalence 34.4(31) 34.1(29) NS
4-month prevalence 31.1(28) 25.9(22) NS
5-month prevalence 31.1(28) 25.9(22) NS
6-month prevalence 33.3(30) 23.5(20) NS
Blood pressure
Baseline prevalence 41.1(37) 32.9(28) NS
1-month prevalence 35.6(32) 35.3(30) NS
2-month prevalence 18.9(17) 27.1(23) NS
3-month prevalence 22.2(20) 30.6(26) NS
4-month prevalence 26.7(24) 23.5(20) NS
5-month prevalence 26.7(24) 18.8(16) NS
6-month prevalence 25.6(23) 20.0(17) NS
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Table3.14 Prevalence of metabolic syndrom@mponentdy study visit between
aripiprazole and ziprasiderf c ont 6 )

Variable AripiprazolgN=90)  Ziprasidon¢N=85)
% (n) % (n) p value
Triglycerides
Baseline prevalence 50.0(49 37.6(32 p< 0.05
1-month prevalence 28.9(26) 27.1(23) NS
2-month prevalence 26.7(24) 25.9(22) NS
3-month prevalence 25.6(23) 17.6(15) NS
4-month prevalence 27.8(25) 16.5(14) NS
5-month prevalence 22.2(20) 10.6(9) NS
6-month prevalence 21.1(19) 12.9(11) NS
Fasting Blood Glucose
Baseline prevalence 42.2(38 25.9(29 p< 0.05
1-month prevalence 26.7(24) 235(20) NS
2-month prevalence 23.3(21) 23.5(20) NS
3-month prevalence 22.2(20) 16.5(14) NS
4-month prevalence 23.3(21) 18.8(16) NS
5-month prevalence 17.8(16) 18.8(16) NS
6-month prevalence 20.0(18) 8.2(7) p< 0.05

Chi square testNST not spnificant
Metabolic syndromeomponentdased on NCEP AT-RI definition
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Table3.15 Generalized estimating equation (GEE) for metabolic syndrome
components among the schizophrenia patients

Fasting glucose Triglycerides HDL
Source Wald Wald Wald
Chi-Square Sig. Chi-Square Sig. Chi-Square  Sig.
Intercept 23.618 0.001 19.482 0.001 0.264 0.607
Time 9.504 0.147 12.210 0.057 8.478 0.205
Intervention 0.824 0.364 2.223 0.136 0.016 0.899
Intervention * Time 19.588 0.003 8.389 0.211 6.452 0.374
Systolic Diastolic Waist
Source Wald Wald Wald
Chi-Square Sig. Chi-Square Sig. Chi-Square Sig.
Intercept 182.744 0.001 162.061 0.001 41.751 0.001
Time 9.892 0.129 4.527 0.606 19.530 0.003
Intervention 0.029 0.865 1.902 0.168 0.019 0.889
Intervention * Time 12.068 0.060 6.529 0.367 3.336 0.766

Dependent Variable: Fasting glucose, Triglycerides, HDL, Blood pressure, Waist circumference
Model: Intercept, Time (Baseline, month 1, 2, 3, 4, 5 and 6), Intervention (aripiprazole and
ziprasidone), Intervention * Time
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Metabolic syndrome components resolved or developed after 6 months
treatment of aripiprazole and ziprasidone

The highest prevalence of metabolic syndrome component resolved 6 months after
treatment of aripiprazolevas triglycerides followed by waist circumferenc&.g%

vs. 15.6%). In ziprasidone group, the highest prevalence of metabolic syndrome
componerg resolved 6 months after treatmenter& waist circumferenceand
triglycerides (12.9%respectively. The lowes$ prevalence of metabolic syndrome
component resolved 6 months after treatment of aripiprazole and ziprasidone was

fasting blood glucosel(1% vs.4.7%, respectively.

The highest prevalence of metabolic syndrome component developed 6 months after
treatmat of aripiprazole and ziprasidone was blood presgi#e4% vs. 11.8%
respectively. The lowest prevalence of metabolic syndrome component developed 6
months after treatment of aripiprazole and ziprasidone was waist circumference (1.1%

vs. 1.2%, respecitrely) (Table3.16).
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Table3.16 Prevalence of metabolic syndromsomponentsat baseline ands
months after randomization metabolic syndromecomponentsresolved or
developed 6 monthsafter randomization

AripiprazolgN=90)

Ziprasidon€N=85)

Variable % (n) % (n) p value
Waist circumference
Baseline prevalence 84.4(76) 87.1(74) NS
6-month prevalence 44.4(40) 35.330) NS
Cases resolved 15.6(14) 12.9(11) NS
Cases developed 1.1(2) 1.2(2) NS
HDL cholesterol
Baseline prevalemc 54.4(49) 52.9(45) NS
6-month prevalence 33.3(30) 23.5(20) NS
Cases resolved 14.4(13) 11.8(10) NS
Cases developed 10.0(9) 8.2(7) NS
Blood pressure
Baseline prevalence 41.1(37) 32.9(28) NS
6-month prevalence 25.6(23) 20.0(17) NS
Casegesolved 13.3(12) 7.1(6) NS
Cases developed 14.4(13) 11.8(10) NS
Triglycerides
Baseline prevalence 50.0(45) 37.6(32) NS
6-month prevalence 21.1(19) 12.9(11) NS
Cases resolved 17.8(16) 12.9(11) NS
Cases developed 4.4(4) 5.9(5) NS
Glucose
Baseline prevalence 42.2(38) 25.9(22) p< 0.05
6-month prevalence 20.0(18) 8.2(7) p< 0.05
Cases resolved 8.9(8) 9.4(8) NS
Cases developed 1.1(2) 4.7(4) NS

Chi square test
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MMRM least squares mean change over 6 months in rating scales
between aripiprazole and ziprasidone

Table 3.17 showed the mixed model estimated mean change in rating scale scores over
time by treatment groufd-here was marked reduction of LS mean change of all rating
scales for every monthly study visits aftezattment of aripiprazole and ziprasidone.

The ziprasidone group improved more than the aripiprazole group for PANSS total
andpositivescorebut not statiscally significanSignificant pairwise differences were
foundin aripiprazole and ziprasidone groujes PANSS total, positive and negative
score There werealso significant pairwise differences for both aripiprazole and

ziprasidaegroups for SAS.

When MMRM was performed for the rating scales, there was statistically significant
in the time effect folPANSS total and Positive subscales, €GIBARS and SAS
indicating reduction in LS mean change over time. However there was no statistically
significant differere for intervention x time interaction effect for all rating scales

(Table3.18).
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Table3.17 MMRM least squares mean changé rating scaleby study visitbetween aripiprazole and ziprasidone

Baseline 1 month 2 months 3 months 4 months 5 months 6 months
Mean (+SD) LS Mean SE LS Mean SE LS Mean SE LS Mean SE LS Mean SE LS Mean SE
Change Change Change Change Change Change

PANSS, Total score
Aripiprazole 56.4 £17.0 4.4 1.1 -5.6 1.29 5.1 1.3 -7.5 1.3 -8.7 1.3 -10.5 1.3
Ziprasidone 59.4 £21.8 4.0 1.1 -49 1.29 7.4 1.9 -85 1.3 94 1.3 -11.3 1.3
PANSS Positive score
Aripiprazole 13.5 4.7 -1.1 0.3 -1.5 0.31 -1.1 0.3 -1.8 0.4 -2.3 0.4 -25 0.4
Ziprasidone 14.7 +6.3 -1.8 0.4 -1.9 0.41 2.7 0.4 -2.7 0.4 -29 0.4 -3.7 0.4
PANSS Negative score
Aripiprazole 149 +5.8 -1.1 0.3 -1.4 0.4 -1.4 0.4 -20 0.4 -2.8 0.4 -29 0.4
Ziprasidone 16.1 7.2 -09 04 -1.2 0.4 -2.0 0.4 -2.4 0.4 -2.7 0.4 -3.0 0.4
CGlI-S score
Aripiprazole 3.1 0.8 -0.2 01 -0.2 0.1 -0.2 0.1 -0.3 0.1 -0.4 0.1 -0.4 0.1
Ziprasidone 3.3 1.0 -0.1 0.1 -0.2 0.1 -0.3 0.1 -0.4 0.1 -0.4 0.1 -0.5 0.1
BARS
Aripiprazole 0.7 2.2 -0.3 0.1 -0.4 0.1 -0.3 0.1 -0.5 0.1 -0.5 0.1 -0.5 0.1
Ziprasicbne 04 14 -0.1 0.1 -0.2 0.1 -0.3 0.1 -0.2 0.1 -0.3 0.1 -0.3 0.1
SAS
Aripiprazole 1.1 £2.4 -0.7 0.1 -0.7 0.1 -0.7 0.1 -0.8 0.1 -0.8 0.1 -09 0.1
Ziprasidone 1.2 £2.6 -0.5 0.2 -0.8 0.2 -0.98 0.2 -1.1 0.9 -1.1 0.9 -1.1 0.3
AIMS
Aripiprazole 0.8 +2.8 -0.1 0.2 -0.4 0.2 -0.6 0.2 -0.6 0.2 -0.7 0.2 -0.7 0.9
Ziprasidone 0.8 +2.2 -0.5 0.2 -0.5 0.29 -0.6 0.9 -0.6 0.9 -0.5 0.2 -0.4 0.2

PANSS-Positive and NegativByndrome Scale, C&3 : Clinical Global ImpressieBeverity Scale, SASSimpsonAngus Rating Scale, BARBarnes Akathisia Rating Scale, AIMS
Abnormal Involuntary Movement ScafLS i Least squarenean change for multiple comparison with Bonferonni atiwa p< 0.008 MMRM- mixed models for repeated measures; SE
standard error
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Table3.18 Mixed Model Repeated Measures (MMRM) for rating schletween
aripiprazole and ziprasidone

PANSS PANSS PANSS CGI-S
-positive score  -negative score
Source F Sig. F Sig. F Sig. F Sig.
Intercept 1739 0.001 1298 0.001 5170 0.001 8118 0.001
Time 29.948 0.001 27.094 0.001 1.750 0.111 2.420 0.028
Intervention 1.042 0.309 0.481 0.489 31.994 0.001 45.192 0.001
Intervention * Time 0.605 0.727 1.746 0.108 0.413 0.870 0.764 0.599
BARS SAS AIMS
Source F Sig. F Sig. F Sig.
Intercept 8.818 0.003 90.484 0.001 59.634 0.001
Time 3.793 0.001 3.978 0.001 1.813 0.098
Intervention 0.488 0.486 4,948 0.026 0.534 0.465
Intervention * Time 0.690 0.658 0.266 0.952 0.831 0.547

Dependent Variable: PANSS, PANSS positive score, PANSS negative score, CGI-S,
BARS, SAS and AIMS
Model: Intercept, Time (Baseline, month 1, 2, 3, 4, 5 and 6), Intervention (aripiprazole

and ziprasidone), Intervention * Time
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MMRM least squares mean change of metabolic syndrome components

over 6 months between aripiprazole and ziprasidone

Table 319 showed the LS mean change and statistical significant of individual
treatment, with no comparison between aripiprazole zipdasidone. There was
marked reduction of least square mean change of total cholesterol, LDL, weight, BMI
and waist circumference from study visit 1 to 6 months after treatment of aripiprazole.
The reduction of least square mean changd®fwas only nted after 6months
treatment ofaripiprazole There was marked reduction of least square mean change of
total cholesterol, weight, BMI and waist circumference from study visit 1 to 6 months
after treatment otiprasidone The reduction of least square medrange ofTG was

only noted after Gmonths treatment ofiprasidone The reduction of the LS mean
change of total cholesterol for aripiprazole and ziprasidone has significant clinical
implication for reduction of cardiovascular risk, as both groups haahnbaseline

total chol es{Tahe®19. O 200 mg/ dL

For MMRM analysis of metabolic syndrome components, there were statistically
significant in the time effect fol,S mean changeof total cholesterol, LDL,
triglycerides weight, and waist circumfereme. However there was no statistically
significant differeige for intervention x time interaction effect féhese parameters

(Table3.20).
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Table 3.19 MMRM least squares mean change of metabolic syndrome components and other parameters byisitidy schizophrenia
patients

Baseline 1 month 2 months 3 months 4 months 5 months 6 months
Mean (xSD) LS Mean SE LS Mean SE LS Mean SE LS Mean SE LS Mean SE LS Mean SE
Change Change Change Change Change Change

Total Cholesterol (mg/dL)
Aripiprazole 214.2 £50.0 -17.4 3.9 -15.8 4.19 -22.9 4.29 -23.6 4.2 -29.4 4.31 -27.3 4.31
Ziprasidone 206.4 +36.8 9.7 3.1 9.7 3.2 -12.6 3.3 -10.3 3.41 -19.0 3.41 -13.2 3.51
LDL(mg/dL)
Aripiprazole 1376 +44.2 -15.8 3.71 -14.2 3.99 -20.5 4.19 -23.9 4.2 -25.5 4.2 -22.9 4.21
Ziprasidone 131.5 %334 -55 3.1 -6.5 3.2 9.1 33 -7.3 3.4 -11.1 3.4 -10.4 3.51
HDL(mg/dL)
Aripiprazole 44.0 +11.2 0.1 1.2 06 1.3 -0.2 1.3 14 1.3 04 1.3 1.0 1.3
Ziprasidone 44,2 +13.8 -1.0 1.2 -09 1.2 -0.2 1.3 0.3 1.3 -0.1 1.3 1.1 14
Triglyceride(mg/dL)
Aripiprazole 176.6 £140.0 -20.4 8.9 -20.2 94 -16.9 9.7 -16.7 9.8 -22.6 9.9 -35.7 9.9
Ziprasidone 161.1 +126.1 -18.7 6.7 -12.2 6.9 -15.4 7.2 -16.5 7.3 -28.2 7.51 -21.4 7.61
FBS (mg/dL)
Aripiprazole 109.9 +40.9 2.7 2.9 -1.5 3.2 -3.8 3.3 -0.8 3.3 -6.1 3.3 -8.3 3.3
Ziprasidone 95.8 +24.7 27 23 22 23 13 24 08 25 1.3 25 25 26
Systolic(mm/Hg)
Aripiprazole 125.0 +16.7 0.8 1.8 -19 1.9 -0.7 1.9 0.1 1.9 1.3 2.0 -0.2 2.7
Ziprasidone 123.6 £15.1 45 1.9 41 2.0 29 21 13 21 097 2.2 08 2.2
Diastolic (mm/Hg)
Aripiprazole 80.8 1124 12 1.2 -0.7 1.3 -09 14 -1.2 1.4 -15 1.4 3.1 14
Ziprasidone 80.9 +11.4 1.3 1.3 0.6 1.3 0.7 14 25 14 0.7 14 03 14
Waist(cm)
Aripiprazole 96.0 *12.1 -1.7 0.69 -1.9 0.69 -2.3 071 2.4 0.7 2.9 0.79 3.4 0.7

Ziprasidone 96.6 *11.7 -1.4 0.59 -2.2 0.59 -2.9 0.59 -3.4 0.57 -4.2 0.57 -3.7 0.59
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Table3.19 MMRM least squares mean change of metabolic syndrome components and other parameters by studygshizophrenia
LI ASYyGasc02yQio

Baseline 1 month 2 months 3 months 4 months 5 months 6 months
Mean (xSD) LS Mean SE LS Mean SE LS Mean SE LS Mean SE LS Mean SE LS Mean SE
Change Change Change Change Change Change

Weight(kg)

Aripiprazole 735 +16.8 -1.2 0.3 -1.5 0.39 -1.6 0.49 -1.6 0.49 -1.5 0.49 -1.8 0.49

Ziprasidone 75.0 #15.1 -1.9 0.9 -3.0 0.99 -2.3 0.96 -2.9 0.989 -3.4 0.999 -3.4 1.09
BMI

Aripiprazole 27.7 5.2 -0.5 0.19 -0.6 0.19 -0.6 0.1Y -0.6 0.19 -0.6 0.19 -0.7 0.19

Ziprasidone 28.1 +5.6 -0.6 0.3 -1.1 0.39 -0.8 0.3 -1.1 0.39 -1.2 0.3 -1.2 0.3Y
Framingham

Aripiprazole 6.7 £5.2 -0.9 0.8 -0.3 0.8 -0.5 0.8 -0.4 0.8 -0.3 0.9 -0.9 0.8

Ziprasidone 6.6 6.7 -1.1 1.2 -1.2 1.2 -09 1.3 -15 14 -0.1 1.2 -0.2 1.2

FBSFasting blood sugar, BMbody mass index; HPhigh-density lipoprotein cholesterol; LBlow density lipoprotein cholesterol
ILS¢ Least square mean change foultiple comparison with Bonferonni correction p< 0.008, MMRMxed models for repeated measures-St&ndard error
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Table3.20 Mixed Model Repeated Measures (MMRM) fonetabolic
syndrome components and other parameteesnong schizophrenia patients

Total
Cholesterol LDL HDL TG
Source F Sig. F Sig. F Sig. F Sig.
Intercept 5527 0.001 2915 0.001 3810 0.001 298.2 0.001
Time 15.931 0.001 10.831 0.001 0.643 0.696 4.410 0.001
Intervention 0.039 0.845 0.845 0.359 0.078 0.781 0.531 0.467

Intervention * Time  1.512 0.171 2.074 0.054 0.231 0.966 0.462 0.836

FBS Systolic Diastolic Weight
Source F Sig. F Sig. F Sig. F Sig.
Intercept 1753 0.001 42650 0.001 12710 0.001 3043 0.001
Time 0.676 0.669 0.341 0.915 1.323 0.244 6.467 0.001
Intervention 3.687 0.056 0.630 0.428 0.322 0.571 1.120 0.291

Intervention * Time  1.348 0.234 0.644 0.695 1.037 0.400 0.853 0.529

BMI Waist Framingham
Source F Sig. F Sig. F Sig.
Intercept 3862 0.001 1160 0.001 979.39 0.001
Time 7.671 0.001 17.091 0.001 3.875 0.049
Intervention 1.063 0.304 0.387 0.535 0.512 0.799

Intervention * Time  1.009 0.418 0.806 0.565 0.365 0.900

Dependent Variable: Total Cholesterol, LDL, HDL, TG, FBS, Systolic,
Diastolic, weight, BMI, Waist and Framingham

Model: Intercept, Time (Baseline, month 1, 2, 3, 4, 5 and 6), Intervention
(aripiprazole and ziprasidone), Intervention * Time
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MMRM least squares mean change of total cholesterol and LDL over 6

months between aripiprazole and ziprasidone

There was marked reduction of leagtigre mean change of total cholesterol and LDL for
study visit 1 to 6 months after treatment of aripiprazole and ziprasidone. Wieege
statistically significant differetes of LS mean change for multiple comparisons with
Bonferonni correction p< 0.008 rfetudy visit 1 to 6 months in total cholesterol in both
groups. For aripiprazole group, there was statistically significant differ@nLS mean
change for every study visit in LDL cholesterol. For ziprasidone group, there was
statistically significant ifferent of LS mean change at study visit month 2, 5 and 6 in

LDL cholesterol (Table.19).

For MMRM analysis of total cholesterol and LDL, there was statistically significant in
the time effect for both lipid profile parameters, indicating reductidnSrmean change
over time. However there was no statistically significant diffeedor intervention x

time interaction effect for cholesterol and LDL cholesterol (T&t226).

MMRM least squares mean change of CHD risk score (Framingham) and other

parameters over 6 months between aripiprazole and ziprasidone

There was marked reduction in least square mean change of vigdwjhand CHD risk

score (Framingham)after treatment of aripiprazole and ziprasidoridhere were
significant differences in LS na@ change of weight and BMI from study visit 1 to 6
months for aripiprazole. Whereas in ziprasidone group, the significant differences in LS

mean change of weight and BMI were for study visit month 2, 4, 5 &hdife3.19).
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For the overall modelling ahsis (MMRM), there were statistically significant in the
time effect for weight, BMI and CHD risk score (Framinghdia) notfor interventionx

time interaction effect fothese variablegTable 3.D).
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TABLE.21 Prevalence of£VRFand CHD risk (Framgham)between aripiprazole(N=90) and ziprasidone(N=&f) study visit

CVRFs Baseline 1 month 2 months 3 months 4 months 5 months 6 months
% (n) % (n) % (n) % (n) % (n) % n) % (n)

Diabetes Mellitus
Aripiprazole 22.2 (20) 16.7 (15) 15.6 (14) 14.4 (13) 12.2 (11) 11.1 (10) 8.9 (8)
Ziprasidone T 9.4 (8) 10.6 (9) 17.8 (10) 10.6 (9) 9.4 (8) 8.2 (7) 8.2 (7)
Total Cholesterol
Aripiprazole 56.7 (51) 37.8 (34) 33.3 (30) 26.7 (24) 23.3 (21) 20.0 (18) 20.0 (18)
Ziprasidone 61.2 (52) 28.2 (24) 31.8 (27) 28.2 (24) 21.2 (18) 17.6 (15) 20.0 (17)
HDL
Aripiprazole 66.7 (60) 55.6 (50) 53.3 (48) 44.4 (40) 38.9 (35) 37.8 (34) 40.0 (36)
Ziprasidone 74.1 (63) 54.1 (46) 42.4 (36) 40.0 (34) 38.8 (33) 37.6 (32) 35.3 (30)
Systolic
Aripiprazole 22.2 (20) 22.2 (20) 13.3 (12) 12.2 (11) 10.0 (9) 14.4 (13) 16.7 (15)
Ziprasidone 17.6 (15) 23.5 (20) 23.5 (20) 15.3 (13) 11.8 (10) 12.9 (11) 9.4 (8)
Diastolic
Aripiprazole 23.3 (21) 21.1 (19) 17.8 (16) 12.2 (11) 8.9 (8) 11.1 (10) 11.1 (10)
Ziprasidone 25.9 (22) 18.8 (16) 17.6 (15) 20.0 (17) 18.8 (16) 11.8 (10) 11.8 (10)
Patients (%)with very high / hi gh r i sk ( O1 0 %(Fransirfigha@)H D
Aripiprazole 25.5 (23) 21.1 (19 13.3 (12 13.3 (12 13.3 (12 16.5 (14) 10.0 (9)
Ziprasidone 21.2 (18) 21.2 (18) 20.0 (17) 14.1 (12 16.5 (14) 10.6 (9) 11.8 (10

Chi square test, p < 0.05. CVRFs- Cardiovascular risk factors, CHD- coronary heart disease

204



3 RCT Aripiprazole vs. Ziprasidone

Table3.22 Generalized estimating equation (GEE) for CV&¥#ECHD risk

(Framingham)Qetween aripiprazole and ziprasidone

Diabetes Mellitus Total Cholesterol HDL
Source Wwald Wwald Wwald

Chi-Square  Sig.  Chi-Square  Sig.  Chi-Square  Sig.
Intercept 1739 0.001 1298 0.001 5170 0.001
Time 29.948 0.001 27.094 0.001 1.750 0.111
Intervention 1.042 0309 0481 0.489 31.994 0.001
Intervention * Time 0.605 0.727 1.746 0.108 0.413 0.870

Systolic Diastolic Framingham

Source Wald Wald Wald

Chi-Square  Sig.  Chi-Square  Sig.  Chi-Square  Sig.
Intercept 8118 0.001 8.818 0.003 44.881 0.001
Time 2420 0.028 3.793 0.001 9.484 0.148
Intervention 45192 0.001 0.488 0486 0.142 0.707
Intervention * Time 0.764 0599 0.690 0.658 9.746 0.136

Dependent Variable: Diabetes Mellitus, Total Cholesterol, HDL, Systolic, Diastolic, CHD
Model: Intercept, Time (Baseline, month 1, 2, 3, 4, 5 and 6), Intervention (aripiprazole and ziprasidone),

Intervention * Time
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Prevalence of CVRFs and CHD risk (Framingham) by study visit between

aripiprazole and ziprasidone

For prevalence of all CVRFs showed reduction by study visit after treatment of
aripiprazole and ziprasidone. F&VRFs of diabetes mellitus, the reduction of
prevalence was 13.3% and the dropped was greater after treatment of aripiprazole.
There was statistically significant differemin the prevalence of CVRFs diabetes
mellitus between aripiprazole and ziprasidaeméaseline (22.2% vs. 9.4%). For other
CVREFs, the dropped of prevalence was observed greater in ziprasidone group. The
highest dropped of prevalence were total cholesterol followed by HDL cholesterol in

ziprasidone group (41.2% vs. 38.8%).

For patientswith high risk and very high risk in CHD (Framingham), the dropped in
prevalence were more in aripiprazole than ziprasidone group. The reduction in
prevalence of patients with high risk and very high risk in CHD (Framingham) were

15.5% in aripiprazole an@l4% in ziprasidone grou@d able 3.21)

When GEE was performed for CVRFs, there were statistically significant in the time
effect for diabetes mellitus, total cholesterol and diastolic blood pressure, indicating
reduction in the above prevalence of overet There were statistically significant in

the intervention effect for HDL cholesterol, indicate significant reduction in the
prevalence of HDL cholesterol between aripiprazole and ziprasidone. Although
systolic blood pressure has statistically significen time and intervention effect, the
overall intervention x time interaction effect did not show statistically significant in

the reduction of all prevalence between aripiprazole and ziprasjiiahke3.22).
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The discontinuation rate by study visit between aripiprazole and
ziprasidone

The discontinuation rate of ziprasidone was higher than aripiprazole for all study
visits, however there was no statiscally significant of log rank test in survival analysis
(Figure 3.7) The discontinuation rates of zgsidone compared to aripiprazole at

study visit 6 months were 47.1% (40/85) vs. 38.9% (35/B8ble3.23).

Figure 3.7 Survival Analysis of Months to Discontinuation According to
Aripiprazole and Ziprasidone

Survival Functions
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Table3.23 The discontinuation rate between aripiprazole(N=90) and ziprasidone(N+853tudy visit

Baseline 1 month 2 months 3 months 4 months 5 months 6 months
% (n) % (n) % (n) % (n) % n) % (n) % (n)
NCEP ATP IlI*
Aripiprazole 100.0 (90) 16.7 (15) 27.8 (25) 34.4 (31) 36.7 (33 38.9 (35) 38.9 (35)
Ziprasidone 100.0 (85) 23.5 (20) 29.4 (25) 37.6 (32) 41.2 (35 44.7 (38) 47.1 (40)

Chi square test , p>0.05

Table3.24 Generalized estimating equation (GEE) of discontinuation ragween aripiprazole and ziprasidone

Discontinuation rate

Source wald
Chi-Square Sig.
Intercept 115.534 0.001
Time 132.592 0.001
Intervention 0.606 0.436
Intervention * Time 5.797 0.446

Dependent Variable: Discontinuation rate
Model: Intercept, Time (Baseline, month 1, 2, 3, 4, 5 and 6),
Intervention (aripiprazole and ziprasidone), Intervention * Time
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The mean score of CHD risk (Framingham) between age groups and

treatment

When Multivariate General Linear Model (MANCOVA) was performed adjusted for

sex for multiple comparisons of means CHD risk sc@tramingham) by age group,

there was no statistically significant (Bonferroni correction p<0.008) for intervention x

age group interaction effect with the means of CHD risk score (Framingham) (Figure

3.7).
X CHD Risk (Framingham)
o
£ 18
€ 16
(1]
£
® 14
€ 12 11.0
£ 10 8.9 10.0
=
2 8 6.6 6.6 o Ao
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5 6 4.2 43 _
£ 4, 28 3.3 4.0 i Ziprasdone
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Figure 3.8 Risk of CHD (Framingham) at 6 months according to aripiprazole

and ziprasidone

MANCOVA adjusted for sex , corrected by Bonferroni formula for multiple comparipen8.0(88

Model:Intercept , sex, age grouptervention age grouphtervention

CHD - CoronaryHeartDisease
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The adverse events between aripiprazole and ziprasidone

The common adverse events reported for aripiprazole and ziprasidone group were
extrapyramidal syndrome (EPS) (20.0% vs. 18.8%) and insomnia (25.6% vs. 24.7%).
Patients in the ziprasidone group reportethdoe higher incidence of somnolence as

compared to aripiprazole group (18.8% vs. 2.2%). For serious adverse event, there

were two cases of relapse in the ziprasidone group (Bdg
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Table3.25 Incidence of treatmentemergent adverse eventbetween aipiprazole

and ziprasidone

Body system

Aripiprazole(N=90 )

Ziprasidone(N=85 )

Body as a whole
Asthenia
Pain

Digestive
Constipation
Diarrhoea
Dyspepsia
Nausea
Vomiting

Skin & musculoskeletal
Arthralgia
Itchiness
Cellulites

Nervous system
Agitation
Akathisia
Dizziness
Headache
Extrapyramidal Syndrome
Insomnia
Somnolence

Cardiovascular
Palpitation

Respiratory
Upper espiratory tract
infection

Urogenital
Incontinence

Others
Fall
Tinnitus
Conjunctivitis

Relapse

% (n)

3.3(3)
4.4(4)

1.1(2)
1.1(1)

22(2)

2.2(2)
1.1(1)

2.2(2)
2.2(2)
5.6(5)
2.2(2)
20.0(18)
25.6(23)
2.2(2)

% (n)

7.1(6)
5.9(5)

3.5;(3)
1.2(1)
1.2(1)

1.2(1)
1.2(1)
1.2(1)

7.1(6)
4.7(4)
5.9(5)
7.1(6)

18.8(16)

24.7(21)

18.8(16)

2.4(2)

1.2(1)

1.2(1)

1.2(1)
1.2(1)
1.2(1)

2.4(2)
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RESULTS FOR SENSITIVITY ANALYSIS

Table3.26 Sentitivity AnalysisPrevalence of metabolic syndrome (MetS) at
baseline and 6 months after randomizatigmetabolic syndrome (MetS) resolved
or developed 6 months after randomization

Arlplp[,ZZOI(?]()N:&) lerai/l:)jon(igNi-‘G;) o value
Baseline prevalence MetS 49.2(3) 49.3(39 p> 0.05
6-month prevalence MetS 19.0(12 15.1(11) p> 0.05
Casesesolved MetS 15.9(1Q 15.1(1) p> 0.05
Cases developed MetS 6.3(4 5.54) p> 0.05
Baseline prevalence IDF 47.6(30 49.3(39 p> 0.05
6-month prevalence IDF 19.0(12 15.1(11) p> 0.05
Cases resolved IDF 15.9(10 15.1(11) p> 0.05
Cases developed IDF 6.3(4) 5.54) p> 0.05

Chi square test
Mets based on definition NCEP AP IDF International Diabetes Federation

Metabolic syndrome resolved or developed after 6 months of treatment
between aripiprazole and ziprasidone

For sentivitivy analysisthirty-nine schizophrenia patientgereexcludedwhentreaed

with antihyperlipidemic, antihypertensive and antidiabetic after randomization as
concomitant medicationThe cases of metabolic syndrome resolved for both
aripiprazole and ziprasidone werg.9% vs. 15.1% respectivelyusing NCEP ATP llI
definition and IDF definition. The cases resolved for metabolic syndrome in
aripiprazole and ziprasidone group were much higher as compared to new cases of
metabolic syndrome developed in both groups (NCEP ATR IDF: 6.3% vs.5.5%)

(Table 326).
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Table 3.27 Sensitivity Analysis: Prevalence of metabolic syndrome components by
study visit between aripiprazole and ziprasidone

Variable AripiprazolgN=63) Ziprasidon¢N=73)

% (n) % (n) p value
Waist circunference
Baseline prevalence 81.0(5) 86.3(63 NS
1-month prevalence 52.4(33) 57.5(42) NS
2-month prevalence 47.6(30) 50.7(46) NS
3-month prevalence 41.3(26) 43.8(32) NS
4-month prevalence 36.5(23) 38.4(28) NS
5-month prevalence 36.5(23) 35.6(26) NS
6-month prevalence 34.9(22) 32.9(24) NS
HDL cholesterol
Baseline prevalence 50.8(32) 54.8(40) NS
1-month prevalence 38.1(24) 43.8(32) NS
2-month prevalence 30.2(19) 38.4(28) NS
3-month prevalence 25.4(16) 32.9(24) NS
4-month pevalence 22.2(14) 26.0(19) NS
5-month prevalence 20.6(13) 24.7(18) NS
6-month prevalence 23.8(15) 20.5(15) NS
Blood pressure
Baseline prevalence 38.1(24) 30.1(22) NS
1-month prevalence 30.0(17) 32.9(24) NS
2-month prevalence 12.7(8) 24.7(18) NS
3-month prevalence 12.7(8) 26.0(19) p<0.05
4-month prevalence 17.5(11) 19.2(14) NS
5-month prevalence 20.6(13) 15.1(11) NS

6-month prevalence 17.5(11) 19.2(14) NS
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Table3.27 Sensitivity AnalysisPrevalence of metabolic syndrom@mpnentsby
study visit between aripiprazole and ziprasidpne o nt 0 )

Variable AripiprazolgN=63)  ZiprasidonéN=73)
% (n) % (n) p value
Triglycerides
Baseline prevalence 47.6(30) 38.4(28) NS
1-month prevalence 17.5(11) 23.3(17) NS
2-month prealence 22.2(14) 24.7(18) NS
3-month prevalence 17.5(11) 16.4(12) NS
4-month prevalence 15.9(10) 16.4(12) NS
5-month prevalence 14.3(9) 8.2(6) NS
6-month prevalence 17.5(11) 9.6(7) NS
Fasting Blood Glucose
Baseline prevalence 33.3(21) 24.7(18) NS
1-month prevalence 15.9(10) 20.5(15) NS
2-month prevalence 12.7(8) 20.5(15) NS
3-month prevalence 12.7(8) 13.7(10) NS
4-month prevalence 15.9(10) 16.4(12) NS
5-month prevalence 11.1(7) 16.4(12) NS
6-month prevalence 12.7(8) 8.2(6) NS

Chi square tesiNSi not significant
Metabolic syndromeomponentbased on NCEP AT-RI definition
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Table 3.28 Sensitivity Analysis : Generalized estimating equation (GEE) for
metabolic syndrome components among the schizophrenia patients

Fasting glucose Triglycerides HDL
Source Wald Wald Wald
Chi-Square Sig. Chi-Square Sig. Chi-Square  Sig.
Intercept 27.158 0.001 23.920 0.001 0.170 0.680
Time 8.861 0.182 19.908 0.003 7.138 0.308
Intervention 0.116 0.733 0.171 0.679 0.924 0.336
Intervention * Time 17.298 0.008 9.999 0.125 3.750 0.711
Systolic Diastolic Waist
Source Wald Wald Wald
Chi-Square Sig. Chi-Square Sig. Chi-Square Sig.
Intercept 22.205 0.001 34.870 0.001 24.476 0.001
Time 5.043 0.538 2.562 0.862 18.802 0.005
Intervention 1.160 0.281 5.071 0.024 0.556 0.456
Intervention * Time 13.728 0.033 6.958 0.325 1.982 0.921

Dependent Variable: Fasting glucose, Triglycerides, HDL, Blood pressure, Waist
circumference

Model: Intercept, Time (Baseline, month 1, 2, 3, 4, 5 and 6), Intervention (aripiprazole
and ziprasidone), Intervention * Time

Prevalence of metabolic syndrome components by study visit between

aripiprazole and ziprasidone

From baseline to 6 months study visit, there was reductioneirptévalence of all
metabolic syndrome components for both aripiprazole and ziprasidone groip.
highest reduction in prevalence was waist circumference, dropped6.t¥o 4n
aripiprazole and %4% in ziprasidone group. The lowest reduction in prevaleves
blood pressure in both group206% for aripiprazolevs. 10.9% for ziprasidone)

(Table 327).

When GEE was performed for metabolic syndrome components, there was statistically

significant for intervention x time interaction effect comparitigg reduction of
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prevalence of fasting blood glucoaad systolic blood pressubetween aripiprazole
and ziprasidone. There was statistically significant in the time effect for waist
circumference and triglyceride indicating reduction in prevalence of s
circumferencend triglycerideover time.There was also statistically significant in the
treatmenteffect for diastolic blood pressurd-dowever there was no statistically
significant differeme for intervention x time interaction effect for waist cirnference

triglyceride, systolic and diastolic blood press(irable 3.28).

Metabolic syndrome components resolved or developed after 6 months
treatment of aripiprazole and ziprasidone

The highest prevalence of metabolic syndrome component resolved tsadter
treatment of in aripiprazole group was waist circumference (13.89%xziprasidone
group, the highest prevalence of metabolic syndrome component resolved 6 months
after treatment was triglycerides5(1%). As the lowest prevalence of metabolic
syndrome component resolved 6 months after treatment of was fasting blood glucose

for aripiprazole andblood pressure fariprasidone §.3% vs.4.1% respectively).

The highest prevalence of metabolic syndrome component developed 6 months after
treatment ofaripiprazole and ziprasidone was blood presglitel% vs. 2.3%). As
the lowest prevalence of metabolic syndrome component developed 6 months after
treatment ziprasidone was waist circumferencé2f).. No patienthas impaired fasting

blood glucosafter6 monthstreatnent of aripiprazoléTable3.29).
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Table 3.29 Sensitivity Analysis: Prevalence of metabolic syndrooraponentsat

baseline andd monthsafter randomization metabolic syndromecomponents

resolved or developed 6 monthafter randomization

AripiprazoléN=63)

ZiprasidonéN=73)

Variable % (n) % (n) p value
Waist circumference
Baseline prevalence 81.0(5) 86.3(63 NS
6-month prevalence 34.9(22) 32.9(24) NS
Cases resolved 19.0(12) 12.3(9) NS
Cases developed 1.6(2) 1.4(2) NS
HDL cholesterol
Baseline prevalence 50.8(32) 54.8(40) NS
6-month prevalence 23.8(15) 20.5(15) NS
Cases resolved 15.9(10) 12.3(9) NS
Cases developed 9.5(6) 8.2(6) NS
Blood pressure
Baseline prevalenct 38.1(24) 30.1(22) NS
6-mont prevalence 17.5(11) 19.2(14) NS
Cases resolved 14.3(9) 4.1(3) p< 0.05
Cases developed 11.1(7) 12.3(9) NS
Triglycerides
Baseline prevalence 47.6(30) 38.4(28) NS
6-month prevalence 17.5(11) 9.6(7) NS
Cases resolved 15.9(10) 15.1(11) NS
Cases developed 4.8(3) 5.5(4) NS
Glucose
Baseline prevalenct 33.3(21) 24.7(18) NS
6-month prevalence 12.7(8) 8.2(6) NS
Cases resolved 6.3(4) 6.8(5) NS
Cases developed 0.0(0) 4.1(3) NS

Chi square test
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MMRM least squares mean change of metabolic syndrome components

over 6 months between aripiprazole and ziprasidone

Table 3.30showed the LS mean change and statistical significant of individual
treatment,with no comparison between aripiprazaed ziprasidone. There was
marked reductionf least square mean changeattl cholesterol, LDL, FBS, weight,

BMI and waist circumference from study visit 1 to 6 months after treatment of
aripiprazole The reduction of least square mean chang&®fanddiastolic blood
pressuravere only noted afte® months treatment dadripiprazole There was marked
reduction of least square mean change of total cholesterol, weight, BMI and waist
circumference from study visit 1 to 6 months after treatmentimfasidme The
reduction of least square mean chang&®fand LDL were only noted afterrBonths

treatment okiprasidone

The reduction of the LS mean change of total cholesterol for aripiprazole and
ziprasidone has significant clinical implication for redantiof cardiovascular risk, as
both groups had mean baseline total chol
mean change of FBS for aripiprazole has significant clinical implication for
prevalenceaeduction ofimpaired FBS and normalised the fastbigod sugatevel, as

aripiprazolegroup had mean baselif®@S 0100 mg/dL(Table 3.30).

The MMRM analysis was used to compare the treatment differences and the
interaction between time and treatmdfr MMRM analysis of metabolic syndrome
components, htere were statistically significant differees for intervention x time
interaction effect foFBS andsystolic blood pressur&hese indicatinglifferencesn

LS mean changef FBS and systolic blood pressueserved in both groups were the
interaction &ect of time and treatmer{Table 3.31).This can be explained as there

was increased dfS mean change of FBS and systolic blood pressane study visit
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1 to 6 months after treatment miprasidoneand there was reduction &S mean
change of FBS andystolic blood pressurérom study visit 1 to 6 months after
treatment ofaripiprazole (Table 3.30Although there were raised of FBS asygtolic
blood pressurédrom study visit 1 to 6 months after treatmentzgirasidone, there
was no significant clilkcal implication as the FBS and systolic blood pressurange

of the normal value
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Table 330 Sensitivity AnalysisMMRM least squares mean change of metabolic syndrome components and other parameters by study visit
in schizophrenia patients

Basehe 1 month 2 months 3 months 4 months 5 months 6 months
Mean (xSD) LS Mean SE LS Mean SE LS Mean SE LS Mean SE LS Mean SE LS Mean SE
Change Change Change Change Change Change

Total Cholesterol (mg/dL)
Aripiprazole 211.2 429 -16.1 3.81 -16.4 4.19 -23.8 4.31 -24.2 449 -23.1 4.49 -20.1 4.49
Ziprasidone 205.5 +33.0 -7.3 3.3 -7.2 3.4Y 9.0 3.69 -16.1 3.71 -8.3 3.6 -10.0 3.81
LDL(mg/dL)
Aripiprazole 136.0 +36.2 -14.3 3.71 -14.9 3.9 -21.3 4.19 -18.9 4.31 -19.6 4.31 -15.4 4.31
Ziprasidone 1325 £32.8 -3.8 34 -5.0 3.6 -7.4 3.7 -6.3 3.8 -8.4 4.01 -8.7 4.01
HDL(mg/dL)
Aripiprazole 45.6 +12.0 -0.8 1.2 -0.1 1.3 -06 14 -0.7 14 04 14 16 14
Ziprasidone 44.0 £13.9 -04 1.4 -1.3 1.4 -0.2 15 0.2 15 0.04 1.6 1.2 1.6
Triglyceride(mg/dL)
Aripiprazole 153.9 £71.3 -13.2 9.2 -10.4 9.8 -17.6 10.4 -21.0 10.61 -12.7 10.7 -31.9 10.7M
Ziprasidone 156.2 +117.9 -19.7 6.2 -74 6.4 -10.1 6.8 -13.2 6.9 -24.0 7.19 -145 7.19
FBS (mg/dL)
Aripiprazole 101.7 £33.1 -6.6 2.7 -7.4 2.8 -10.2 3.01 -7.3 3.01 -8.3 3.1 -84 3.1
Ziprasidone 94.4 £19.4 40 23 40 2.3 26 25 19 25 3.7 26 57 2.61
Systolic(mm/Hg)
Aripiprazole 126.1 +16.6 2.1 2.0 5.7 2.19 -3.3 2.2 2.7 2.2 -0.7 2.3 -1.6 2.3
Ziprasidone 122.7 +16.4 50 2.1 44 2.2 26 23 04 24 -0.2 24 1.7 24
Diastolic (mm/Hg)
Aripiprazole 80.7 *12.7 -0.8 14 -26 15 2.7 15 -1.8 1.6 -28 1.6 4.2 1.61
Ziprasidone 79.4 £10.9 18 1.6 13 14 1.2 15 27 15 1.7 15 20 1.6
Waist(cm)
Aripiprazole 92.8 19.3 -2.2 0.6 -3.0 0.6Y -3.8 0.69 -4.2 0.6 -4.2 0.6 -4.9 0.6

Ziprasidone 96.8 +11.1 -1.0 0.59 -1.7 0.59 -2.5 0.69 -3.0 0.69 -4.0 0.6 -3.5 0.69
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Table3.30 Sensitivity AnalysisMMRM least squares mean change of metabolic syndrome components and other parameters by study visit in
LI ASYyGaso02yQio

GOKAT 2 LIKNBYA I

Baseline 1 month 2 months 3 months 4 months 5 months 6 months
Mean (xSD) LS Mean SE LS Mean SE LS Mean SE LS Mean SE LS Mean SE LS Mean SE
Change Change Change Change Change Change
Weight(kg)
Aripiprazole 69.6 +13.5 -1.6 0.3 -1.9 0.49 -1.9 049 2.2 0.49 -2.1 0.49 -2.2 049
Ziprasidone 774 +21.4 2.4 1.1 -3.3 1.19 2.4 1.2 -3.0 1.29 -3.4 1.29 -3.3 1.29
BMI
Aripiprazole 26.6 4.5 -0.6 0.19 -0.7 0.19 -0.7 0.19 -08 0.21 -0.8 0.2 -0.8 0.21
Ziprasidone 29.1 +7.4 -0.8 0.4 -1.1 0.49 -0.8 041 -1.1 0.49 -1.2 0.49 -1.2 0.49

FBSFasting blood sugar, BMbody mass index; HBhigh-density lipoprotein cholesterol; LBlow density Ipoprotein cholesterol

LS Least square mean change for multiple comparison with Bonferonni correction p< 0.008, MiiRdM models for repeated measures; Sandard error
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Table3.31 Sensitivity AnalysisMixed Model Repeated Measures (MMRM) for
metabolic syndrome components and other parameteasnong schizophrenia
patients

Total
LDL HDL T
Cholesterol G
Source F Sig. F Sig. F Sig. F Sig.
Intercept 5021 0.001 2615 0.001 3056 0.001 313.1 0.001
Time 10.78 0.001 6.437 0.001 0.770 0.594 3.100 0.005
Intervention 0.438 0.509 1.437 0.233 1.120 0.292 0.045 0.832

Intervention * Time  1.669 0.127 1512 0.172 0.208 0.974 1.056 0.388

FBS Systolic Diastolic Weight
Source F Sig. F Sig. F Sig. F Sig.
Intercept 2510 0.001 9104 0.001 9363 0.001 2608 0.001
Time 0.791 0577 0.512 0.800 0.619 0.715 4.725 0.001
Intervention 0.534 0466 0.098 0.755 2.059 0.154 6.372 0.013

Intervention * Time  3.273 0.004 2.622 0.016 1.623 0.139 0.278 0.947

BMI Waist
Source F Sig. F Sig.
Intercept 2936 0.001 9974 0.001
Time 5.665 0.001 24.650 0.001
Intervention 5234 0.024 7.158 0.008

Intervention * Time  0.280 0.946 0.967 0.447

Dependent Variable: Total Cholesterol, LDL, HDL, TG, FBS, Systolic, Diastolic,
weight, BMI, Waist and Framingham
Model: Intercept, Time (Baseline, month 1, 2, 3, 4, 5 and 6), Intervention (aripiprazole and
ziprasidone), Intervention * Time

222



3 RCT Aripiprazole vs. Ziprasidone

3.6 Discussion

This was among the first douHidind, randomized study to evaluate the comparative
efficacy and safetybetweenaripiprazole and ziprasidone in outpatients setting with
schizophrenia disorder. Zimbroff at(@007) has conducted similatudy however the

study poplation includeschizoaffective disorden hospitalized patients.

Efficacy of Aripiprazole and Ziprasidone in Reversing Metabolic

Syndrome

Following the initiation of treatment, our data stemlthat the prevalence of metabolic
syndrome was significantlseduced from baseline to end of the study at 6 months in
both aripiprazole and ziprasidone groups, regardless of the metabolic syndrome
definition used.There was improvement in the prevalence of metabolic syndrome
from baseline to #nonth after switchingo aripiprazole or ziprasidonBiCEP ATP Il
definition (aripiprazole 58.9% vs. 30.0%, ziprdsne 51.8% vs. 15.3%)IDF
definition (aripiprazole %.8% vs. 30.0%, zipradone 51.8% vs. 15.3%7 here was no
statistically significant differencen the prevatnce of metabolic syndrome between
aripiprazole and ziprasidoriemm baseline to #nonth study visitOverall, there were

more cases of metabolic syndrome resolved than develiopédth groups using
NCEP ATP It resolved caseripiprazole14.4% vs. zipasidone B.8%, p>0.05),
incidence caseqaripiprazole %% vs. zipragione 4.7%, p>0.05. Both drugs
demonstrate similar efficacy in reversing the metabolic syndrome as an effect from

previous antipsychotics treatment.

This was thefirst nationwide surey, where wecompae theprevalence of metabolic
syndrome in a prospectiverbonth study among Malaysian adults with schizophrenia

basedbn NCEP ATP Il criteriamodified for Asian waist circumference and modified
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IDF definition. NCEP ATP Il for Westermpopulations and IDF habigher waist
circumference cubff values that might lead to an underestimation of Asian patients
with metabolic syndromdn our study, the prevalence of metabolic syndrome with
modified IDF criteria was lower as compared to NCEPPAII criteriamodified for

Asian waistcircumference This was because modified IDF criterrclude central
obesity as a requisite feature causing underestimates the number of people with
metabolic syndromaCEP ATP lll criteriamodified for Asian waiscircumference

has the advantage of identifying more people with metabolic syndrome who might
subsequently benefit from intervention targeted to reduce their risk of developing

diabetes and cardiovascular disease.

Efficacy of Aripiprazole and Ziprasidone in Reversing Metabolic

Syndrome Components and Parameters

From baseline to 6 months study visit, there was reduction in the prevalence of all
metabolic syndrome components for both aripiprazole and ziprasidone group. The
highest reduction in prevalence waasist circumferencendthe lowest reduction in
prevalence was blood pressui both groups. There was statistically significant
difference in modelling analysis of prevalence rate for FBS between aripiprazole and
ziprasidongérom baseline to the endpuai6-month. This could be due to patients who
were randomized to aripiprazole showed much more reduction in FBS level as
compared to ziprasidone.

The highest prevalence of metabolic syndrome component resolved after 6 months
treatment of aripiprazole wasiglycerides followed by waist circumferen@nd n
ziprasidone group, the highest prevalence of metabolic syndrome components resolved
were waist circumference and triglyceridésr both groups,he highesincidenceof

metabolic syndrome component aféemonths treatment was blood pressure
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There were not many publications for randomised controlled trisbmparison of
aripiprazoleand ziprasidone for the metabolic effects among schizophrenia patients
(Zimbroff et al.,2007. Our study showed statisticallygsificant improvement inotal
cholesterol, waist circumferencepdy weightand BMI, occurred over6 months
following a switch toaripiprazoleor ziprasidonefrom previous treahent with other
antipsychotic drugsdowever there was no significant difference betwt#®se who
were randomised to aripiprazole or ziprasidone. These findings suggested that both
drugs were equally effective in improvingetabolic parameters in schizophrenia
patients.

Many non randomized studies have sha@mitching to aripiprazoleor ziprasidondn
schizophrenia atients who requick long-term antipsychotic treatmenmanagedto
alleviate antipsychotinduced obesity, hygrglycemia or dyslipidemidAlptekin et

al.,2009 Kim et al.,2009 Schorr et al.,20Q8akeuchi et al.,200

The results reportedn this study provided further supportto other randomized
efficacy trials in the improvementof metabolic effects fdbwing a switch to
aripiprazole or ziprasidondn primary analyses,w study reported the meaveight
lossof -1.2 to -1.8 kg, mean reduction of0.5 to -0.7 for BMI and mean reduction of
1.7 to -3.4 cm for waist circumferencever 6month duration fobbwing initiation d
aripiprazole For the ziprasidone growur study reportedignificantmean weight loss
of -1.9 t0-3.4 kg, mean reduction 60.6 to-1.2 for BMI andmean reduction ofl.4
to -4.2 cm for waist circumference overntonth duration follaing initiation of

ziprasidone.

A recent metanalysis of nine published efficacy studiesth varous follow-up

intervals followingaripiprazoleinitiation reported a pooled mean weight loss265
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+ 1.5 kg(Barak and Aizenberg,20L10ther randomized studies found mean weight
loss of 1.26kgr 1.37kg in aripiprazole groufPigott et al.,203; McQuade et al.,2004
Kerwin et al.,200). Weight loss was also noted inher randomized studigesvith
mean weight losg0.29t0 -3.6 kg n the ziprasidone grou@rato et al.,2002Simpson

et al.,2005Stroup et al.,20065acchetti et al.,200®otkin et al.,20111

We found that witching to aripiprazole was associatedhngignificant improvement
in total cholesteroandLDL in patients who previously on antipsychotiés.primary
analyses, or study reported the mean reduction-95.8 t0-29.4 mg/dL for total
cholesterol, mean redtion of -14.2 to-25.5 mg/dL for LDL, @er 6month duration
following initiation o aripiprazole The mean HDL of 0.4 to 1.4 mg/dL only improved
after 4 months and the significant reduction of 335.7 mg/dL was noted after 6
months following switching to aripiprazole. Siather randomized stigs found
improvement oflipid measures with mean reductiofh-0.3 to-17.0 mg/dL fortotal
cholestergl mean reductiorof -3.86 to-17.0 mg/dL forLDL, meanimprovementof
1.43 to 54 mg/dL forHDL andmean reductiorof -0.1 to -37.2 mg/dL for TG in
aripiprazole grougPigott et al.,2003McQuade et al.,2004Chan et al.,20Q7/Kane et

al.,2009 Fleischhacker et al.,200Macfadden eal.,2010.

Switching to ziprasidone was associated with significant improvement in total
cholesterol in patients who previously on antipsychotiosprimary analyses, our
study reported the mean reduction-917 t0-19.0 mg/dL for total cholesteroiver 6
month duration following initiation of ziprasidon&he mean HDL of @B to 11
mg/dL only improved after 4 montlasd the significant reduction of T@1.4 t0-28.2
mg/dL, mean reduction of10.4 to-11.1 mg/dL for LDL, were noted after 5 months

following switching to ziprasidone.
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Several other randomized studies found improvement of lipid measures with mean
reduction of-7.8 t0-12.8 mg/dL for total cholesterol, mean reduction@b to-10.4
mg/dL for LDL, mean improvement of 0.8 to 8.0 mg/dL for Hnd mean reduction

of -3.5 t0-32.1 mg/dL for TG in ziprasidone gro(Breier et al.,2005Liebermanet

al.,2005 Meyer et al.,2008Sacchetti et al.,2009

In primary analyses of our studywisching to aripiprazole was associated with
improvement inFBS -0.8 t0-8.3 mg/dL.MeanFBS reductiorof -1.3 mg/dL over 52
weeks was reported in a randomized trialGiyzanowskiet al (2006. Switching to
ziprasidone was associated with slight increased of FBS 0.8 to 2.7 rig/dased of
mean FBS range from 2.9 to 4.8 mg/dL was also reported by other randomized trial
(Grootens et al.,201Potkin et al.,201]1Cutler et al.,2008Lieberman eal.,2005.

Sensitivity Analyses for Aripiprazole and Ziprasidone

Aripiprazole and ziprasidone demonstrated similar efficacy in reversing the metabolic
syndrome as an effect from previous antipsychotics treatment, and the proportion
resolved cases wasdhier than incidence cases. The findings of sensitivity analyses
wereconsistent with the results dieprimary analyss.

There was statistically significant difference in modelling analysis of mean change
FBS and systolic blood pressure between aripgdeaand ziprasidone from baseline to

the endpoint 8nonth. Thereforethere were independent effects of treatments on FBS
and systolic blood pressure response over time. This could be due to increased of
mean change of FBS and systolic blood pressure §tohy visit 1 to 6 months after
treatment of ziprasidone and there was reduction of mean change of FBS and systolic
blood pressure from study visit 1 to 6 months after treatment of aripiprazole. For
metabolic syndrome components, aripiprazole has beftst éf improving FBS and
systolic blood pressure than ziprasidone.
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Efficacy of Aripiprazole and Ziprasidone in Improving Coronary Heart

Disease Risk

From baseline to 6 months study visit, there was reduction in the prevalence of all
CVRFs for both aripprazole and ziprasidone graugdowever there was no

statistically significant differencebserved for all CVRFs for both groups.

There was ghnificant reduction onCHD risk score (Framinghamjor both
aripiprazole and ziprasidon&oth drugs demonstratedsimilar efficacy in reducing
CHD risk among schizophrenia patients.

Efficacy of Aripiprazole and Ziprasidone in Improving Psychotic
Symptoms among Schizophrenia Patients with Metabolic Syndrome

Aripiprazole and ziprasidone demonstrated similar efficacythe positive and
negative symptoms of schizophrenia indicating that patients were switched to
aripiprazole or ziprasidone did not experience worsening of psgchotic symptoms

In fact both drugs produced statistically significant improversentich were
sustained througiut the whole duration of -enonth study (PANSS total, PANSS
positive, PANSS negative and GGlscores). The efficacy data of this study were
similar to that of previous studié&rootens et al.,201Potkin et al.,2011Macfadden

et al.,2019QKane et al.,2000

Safety of Aripiprazole and Ziprasidone in the Treatment of Schizophrenia

Patients with Metabolic Syndrome

For the safety assessment of aripiprazole and ziprasidone, both drugsneere
associated with worseningf EPS symptomsThere was statistically significant
reduction of SAS, BARS and AIMS score throughounénth study. In this study,
discontinuation rate was used as a proxy measure for clinical effectiveness. Although

ziprasidone groughowed a higher disatinuation rate than aripiprazole group from
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baseline to 8nonth study visit, the difference in the discontinuation rates was not

statistically significant.

The adverse events reported in our study patients were the common side effects
associated with amsychotic therapy, including extrapyramidal syndrome and
insomnia, with similar prevalence across aripiprazole and ziprasidone groups.
However, the incidence of somnolence was higher in the ziprasidone group than in the
aripiprazole group (18.8% vs 2.2%lhis was not unexpected, as a smalwizk

study reported that when switching patietdsziprasidone, sedation was the most
common adverse event associated with the swiggm et al.,201). Somnolence
caused by ziprasidone might be a result of histamineeéeptor antagonisnill the
adverse events reported were mild to moderate in severity. The adverse events were
resolved before the trial end. There wereyotwo serious adverse events (SAE)
during the study. Both events were hospitalization due to relapse of psychotic

symptoms.

Strengths

Our study has several methodological strengths:

i). This was the first randomized efficacious study with head ta lteanparisons
between aripiprazole and ziprasidone in the treatment of schizophrenia patients
with metabolic syndrome for-éonth durationAmong atypical antipsychotics,
aripiprazole and ziprasidone were associated with a lower metaboli¢ADsk-
APA-AACE,2004 Newcomer,200pb Both medications were used in this study to
reverse the metabolic effectsofn previous antipsychotics treatment without

compromising the efficacy of controlling the psychotic symptoms.
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i). The study population was schizophrenia patients atitleast one year duration of
antipsychotic treatment. The minimal one year duration opsythotic exposure
would be sufficient for the development of metabolic abnormalities. During
screeningpatients who were on mood stabilizer were excluded from this study.
This is because mood stabilizer can be associated with weight gain, therefdre coul
confound the results.

iii). Beside primary analysis, we conducted a series of sensitivity analyses in order to
assess the robustness of our findings in the face of concomitant medication use.
Schizophrenia patients were treated as per clinical practten diabetes
mellitus, hypertension or hyperlipidemia was detected during study visit. The
initiation of antidiabetic, antihyperlipidemia and antihypertensive was allowed
after randomization when clinically indicatdtlwas unethical for not treating uc
conditions during the trialAny of these concomitant treatments could have
obscured the effects of aripiprazole or ziprasidone on metabolic and
anthropometric measurdsor sensitivity analyses, patients with these medications

were excluded from the alyais.

Limitations
The primary limitations of this study includeralatively small sample size and the
omission of behavioural measures of reinforcing effects adpiprazole and

Ziprasidone

i). Adequacy of Sample Size

Although the required sample sizesv®2 per arm and maintained 80% power of the
study, we only managed to getripiprazole &90 and ziprasidone n=85. A

fundamental issue in nanferiority analysis was defining the namferiority margin
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A larger sample size may have been necessary totamai80% power for the
demonstration of nemferiority for the endpoints in this study.

Although with therelatively small sample size, there were statistical significance
differences in the redtion of psychotics symptoms and some metabolic syndrome
components in both groups, elj efffdctesizer t . pr
PANSS total = 0.81,0.38 and PANSS positive = 0.72,0a84) sensitivity analyses

( ¢ o hagefféctssizer : FBS = 0.02,0.01 and sysimblood pressure - 0.06, -0.03).

We werenot able to enroll a larger number of samples due to financial limitations. We
were only given a small amount of study grants (RBJQ00) by University of
Malaya. In order to get more samples, we need to open up more study sites, hire more
investigatos and study coordinators, and have enough funds to buy the study

medications.

Another factor that limits bigger sample recruitment was time factor. We have to
complete the whole project within two years as required by the research grant

provider.

ii). Instruments of the study

All the scales have been used widely in this country however until now, there was no

paper being published regarding the validation of the scales in the local population.

iii).Conduct of Study

We did not examine the effects of psychosodreatments aimed at improving
lifestyle factors known to impact body weight and metabolic profile, nor were we able

to account for such factors in our data analyses.
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3.7 Conclusions

Switching to aripiprazole or ziprazidone was effective in reversing thiabolc
syndrome and its components among schizophrenia patients who had metabolic
syndrome. Aripiprazole and ziprasidone were efficacious and safe in the treatment of

schizophrenia patients with metabolic syndrome.
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Chapter FOUR: Overall Conclusions and Recommendations

4.1 Overall Conclusions

Atypical antipsychotics were reported to be associated with increased risk of impaired
glucose level and hyperglycaemia, and subsequently increase the risk of the metabolic
syndrome(Newcomer et al.,2002 Nevertheless, it has been shown that psychiatric
disorders, including schizophreniayere associated with an elevated risk of
developing diabetes regardlessanttipsychotic us¢Henderson,2002 Patients with
schizophreniavere at greater risk for metabolic dysfunctions than other individuals
due to a number of reasons, including inactive lifestyle, poor dietary choices, and side

effects of antipsychotic medicatio(Sohn,2009%.

While the metabolic syndrome itself poses serious health complications, it also places
individuals at an increasedsk for other serious medical conditions, such as
cardiovascular mortality. Individuals with the metabolic syndrome were three times as
likely to have a myocardial infarction or stroke compared with people without the
syndrome. While the pathophysiology tfe metabolic syndrom&vas extremely
complex and remained to be fully elucidated, currently both insulin resistance and
central obesitywere considered to be the significant underlying causes of this

syndromegAnderson et al.,200Nesto,2003

We conducted a study to determine the prevalence of metabolic syndrome and
prevalence of coronary heart diseassk ramong schizophrenia patients receiving
antipsychotics in Malaysidhe study was conducted at four mental institutions, two
army hospitals and two general hospitals nhamely Hospital Bahagia Ulu Kinta, Perak,
Hospital Permai Johor Bahru, Johor, Hospitaht®sa Kuching, Sarawak, Hospital

Mesra Kota Kinabalu, Sabah, Hospital Terendak Melaka, Navy Hospital Lumut,
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Perak,University Malaya Medical Centre (UMMC), Kuala Lumpur and Hospital Sg.
Petani, Kedah. Study population were schizophrenia patients ageeebei® and 65
years old, who met the DSW TR criteria for schizophrenidatients should receive
antipsychotic treatment for at least 1 year and were not on mood stabilizer or depot
neuroleptics Metabolic syndrome was defined by using the NCEP ATPritega-
modified for Asian waist circumferenc&he cardiovascular heart disease risk was
assessed by using Framingham functiony@ar all coronary heart disease event). A
structured questionnaire to assess: (i) sociodemographic and lifestyle backg@iound
medical, psychiatry and family history (iii) physical examination and blood

investigation for metabolic syndrome profile.

A total of 270 patients were screened for metabolic syndrome. The prevalence of
metabolic syndrome was 46.7%. The mean BMI vakas 29.4 + 5.1 kg/ffor
patients with metabolic syndrome and 25.0 + 5.6 kgémpatient, without metabolic
syndrome (p<0.05). The usage of commonest monotherapy atypical antipsychotics
was olanzapine (42.2%) and chlorpromazine for typical antipsych@®c3%) in the
metabolic syndrome group. The prevalence of diabetes mellitus after initiation of
antipsychotics was 15.2%. There was statistically significant for all metabolic
syndrome components between metabolic syndrome andnatabolic syndrome
growps i.e. Waist circumference (OR=34.8, 95% CI. 12.2, 99.4), HDL Cholesterol
(OR=5.4, 95% ClI: 3.2, 9.2), Triglycerides (OR= 8.6, 95% CI: 4.9, 15.2), BP (OR=5.5,
95% CI: 3.2, 9.3), FBS (OR=11.4, 95% CI: 5.5, 23.6). Coronary heart disegsarlO

risk was sigificantly higher in the metabolic syndrome patients. The prevalence of
pai ents with high/very high <cardiovascul
31.5% in the metabolic syndrome patients vs. 11.0% in themetabolic syndrome

patients (OR = 3.7, 95% CI: 1.9, 7.1, p<0.0001).
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The prevalence of metabolic syndrome in schizaplrepatients receiving
antipsychotic in Malaysia was very high. It was associated with increased
cardiovascular risk. Our data adds to the mounting evidence that schizophrenia
patients are at increased risk for developing metabolic syndrome. The higlepceva
of the syndrome underscores an urgent need to formulate a comprehensive

intervention measures to combat these problems.

4.1.1. Safety and Efficacy of Aripiprazole Vs Ziprazidone in

Schizophrenic Patients with Metabolic Syndrome

Not all antipsychoticagents carry the same adverse metabolic risk. Of the atypical
antipsychotics, aripiprazole and ziprasidone were associated with a lower metabolic
risk (ADA-APA-AACE,2004 Newcomer,200p Both ziprasidone and aripiprazole
were known to be the second generation atypical antipsychotics that were least likely
to cause dyslipidaemia, and in fact might immahe lipid profile of patients switched

from another antipsychotic drug to one of these agéBfurling et al.,2007

Greenberg and Citrome,2007

Therefore, switching patients with schizophrenia who require-ferrg treatment with
antipsychotic drugs to either aripiprazole or ziprasidone appeam@dational choice
to lessen the metabolic effeces.d. obesity, hyperglycaemia, dyslipidaemia) induced

by the antipsychotics.

We conducted a study to determine the improvement and reversibility of metabolic
syndrome, its components and lipid profiles after switching to aripiprazole or
ziprasidone. We atsdetermine the safety and efficacy of aripiprazole and ziprasidone

in the treatment of schizophrenia patients with metabolic syndrome.
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We conducted a double blind randomized controlled #&idlour mental institutions

and four general hospitals. Studgpulation were patients aged between 18 and 65
years old, with a current Diagnostic and Statistical Manual of Mental DiseiMers
Text Revision (DSMV TR) diagnosis of schizophrenia. Eligible patients were
randomised either to aripiprazole or ziprasidoiide dose of aripiprazole and
ziprasidone, can be either increased or reduced based on clinical assessment. The total
daily dosage of ziprasidone ranges from 80mf6Omg.The total daily dosage of
aripiprazole ranges from 10mg30 mg. Metabolic syndromeas defined by using

the National Cholesterol Education Program Adult Treatment Panel Ill (NCEP ATP
lIl) criteria-modified for Asian waist circumference. For baseline and folipw
evaluation, the outcome measures included body mass index (BMI), waist
circumference, blood pressure (BP), fasting blood sugar (FBS), lipid profile, adverse
effects monitoring and clinical rating scale such as Positive and Negative Symptoms
Scale (PANSS), Clinical Global Impression Scale (CGI), Abnormal Involuntary
Movement Scal€AIMS), Barnes Akathasia Scale (BAS) and Simpson Angus Scale
(SAS). Intentionto-treat was used for the data analysis. Generalized Estimating
Equation (GEE) and Mixeéffects Model Repeatellleasures (MMRM) analysis was
utilized to examine changes in oatne measures over time with the treatment of

aripiprazole and ziprasidone.

175 patients were recruited for the study. 51.4% (90/175) of patients was randomized
to aripiprazole and 48.6% (85/175) to ziprasidone. There was improvement in the
prevalence of mtabolic syndrome from baseline tentnth after switching to

aripiprazole or ziprasidone; (aripiprazole 58.9% vs. 30.0%, ziprasizone 51.8% vs.
15.3%, p<0.05), 14.4% of patients had resolved metabolic syndrome after switching to

aripiprazole and 18.8% ofgients had resolved metabolic syndrome after switching to
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ziprasidone. There was improvement in the prevalence of all metabolic syndrome
component from baseline torBonth after switching to aripiprazole or ziprasidone;
waist circumference (aripiprazoled@% vs. 44.4%, ziprasizone 87.1% vs. 35.3%),
HDL cholesterol (aripiprazole 54.4% vs. 33.3%, ziprasizone 52.9% vs. 23.5%),
triglycerides (aripiprazole 50.0% vs. 21.1%, ziprasizone 37.6% vs. 12.9%), BP
(aripiprazole 41.1% vs. 25.6%, ziprasizone 32.9% vs0%Y ,FBS (aripiprazole
42.2% vs. 20.0%, ziprasizone 25.9% vs. 8.2%, p<0.05). There was statistically
significant improvement in PANSS, CGI, BARS and SAS after switching to
aripiprazole or ziprasidone. The commonest side effects reported were EPS and

insommia for both treatment groups.

Switching to aripiprazole or ziprazidone was effective in reversing the metabolic
syndrome and its components among schizophrenia patients who had metabolic
syndrome.Our study showd that aripiprazole was not inferior toiprasidone in
improving metabolic syndrome andhetabolic syndrome componentEhe results
reported here provide further support for the improvement in metabolic effects
following a switch to aripiprazole or ziprasidone. An appropriately powered study
with larger sample size is warranted to further confirm our results and address several

issues that the current study design is not able to account for.

4.2 Recommendations

4.2.1. We feel that identification and treatment of metabolic syndrome in this
population § of utmostimportance. It is unethical not to screen and treat
metabolic syndrome in this population, and cause unnecessary suffering,

knowing very well the rate of morbidity and mortality in them is high. Failure
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4.2.2.

4.2.3.

4.2.4.

4.2.5.

4.2.6.

4.2.7.

to identify metabolic syndrome here meamsopportunity for treatment is lost

in a population that is otherwise difficult to reach in the community.
Identification and treatment of metabolic syndrome must be address as a
central role and should be part of overall management of schizophrenia.
Treatment should not only focus on the efficacy of antipsychotic treatment but
also must address the potential side effect profile such as metabolic syndrome.
Since the prevalence of metabolic syndrome was very high among
schizophrenia patients receiving i@sychotics in Malaysia, the screening
should be mandatory for all patients. The screening should not be limited to
atypical antipsychotics or certain antipsychotics but should be employed to all
types of antipsychotics.

We would like to recommend develogi a practice guideline in Malaysia
where all schizophrenia patients should have their waist circumference, blood
pressure and BMI being routinely measured every time they come for follow
up. Blood screening for fasting blood and lipids must be schedetpdarly

for all patients. Currently this is not done regularly in many hospitals and
clinics in Malaysia.

Among schizophrenia patients who developed metabolic syndrome, they can
be safety switched to aripiprazole or ziprazidone as an alternativedrgatm
Aripiprazole and ziprazidone were both efficacious treatment for schizophrenia
patients who developed metabolic syndrome.

Aripiprazole and ziprazidone could be used to reverse the metabolic syndrome
among schizophrenia patients who developed metabptidrome while they

were on other antipsychotics.
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4.2.8. We would like to recommend incorporating aripiprazole or ziprazidone as one
of the antipsychotics of choice for the treatment of schizophrenia who had
metabolic syndrome or who have high risk to developabwic syndrome. At
the moment the Malaysian Clinical Practice guideline does not have such
recommendations.

4.2.9. We would like to suggest conducting further study with a larger sample size
and a longer duration of follow up to confirm the efficacy and safdty
aripiprazole or ziprazidone in the treatment on schizophrenia patients with
metabolic syndrome.

4.2.10. We would like to recommend conducting a study which combined

aripiprazole or ziprazidone with one of the behavioural treatment method
(wellness program, gshoeducation, diet and exercise) to confirm if it will

yield a better outcome).

239



Overall Conclusions and Recommendations
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Appendix A - Operational Definitions

Age:

Age of the schizophrenia patient in years at last birthday.
Race:

Ethnicity recorded in the medical case record.

Marital status:

Legal marital status either single or married, widowed or divorce as mentioned
by patient during interview.

Education level:

Type of education institution last attended by the patient.

Occupation:

Patientds current occupation
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Appendix B - Mini International Neuropsychiatric Interview (M.l.N.I.)

M.LN.L

MINI INTERNATIONAL NEUROPSYCHIATRIC INTERVIEW

English Version 5.0.0

DSM-1V

USA: D. Sheehan, J. Janavs, R. Baker, K. Harnett-Sheehan, E. Knapp, M. Sheehan
University of South Florida - Tampa

FRANCE: Y. Lecrubier, E. Weiller, T. Hergueta, P. Amorim, L. I. Bonora, J. P. Lépine
Hopital de la Salpétriere - Paris

© Copyright 1992-2006 Sheehan DV & Leerubier Y

All rights reserved. No part of this document may be reproduced or transmitted in any form, or
by any means, electronic or mechanical, including photocopying, or by any information storage or
retrieval system, without permission in writing from Dr. Sheehan or Dr. Lecrubier. Researchers
and clinicians working in nonprofit or publicly owned settings (including universities, nonprofit
hospitals, and government institutions) may make copies of a M.L.N.L. instrument for their own
clinical and research use.

DISCLAIMER

Our aim is to assist in the assessment and tracking of patients with greater efficiency and accuracy. Before action is taken on
any data collected and processed by this program, it should be reviewed and interpreted by a licensed clinician.

This program is not designed or intended to be used in the place of a full medical and psychiatric evaluation by a qualified
licensed physician — psychiatrist. It is intended only as a tool to facilitate accurate data collection and processing of
symptoms elicited by trained personnel.

M.LN.L 5.0.0 (July 1, 2006)
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Patient Name:

Dare of Birth:

Interviewer’s Name:

Date of Interview:

Patient Number:

Time Interview Began:

Time Interview Ended:

Total Time:

MEETS
MODULES TIME FRAME CRITERIA
A MAJOR DEPRESSIVE EPISODE Current (2 weeks) a
Recurrent a
MDE WITH MELANCHOLIC FEATURES Current (2 weeks) a
Optional
B DYSTHYMIA Current (Past 2 years) a
C  SUICIDALITY Current (Past Month) a
Risk: O Low O Medium O High
D MANIC EPISODE Current a
Past a
HYPOMANIC EPISODE Current a
Past a
E  PANIC DISORDER Current {Past Month) a
Lifetime a
F  AGORAPHOBIA Current a
G SOCIAL PHOBIA (Social Anxiety Disorder) Current (Past Month) a
H OBSESSIVE-COMPULSIVE DISORDER Current (Past Month) a
1 POSTTRAUMATIC STRESS DISORDER Current (Past Month) a
J ALCOHOL DEPENDENCE Past 12 Months a
ALCOHOL ABUSE Past 12 Months a
K SUBSTANCE DEPENDENCE (Non-alcohol) Past 12 Months a
SUBSTANCE ABUSE (Non-alcohol) Past 12 Months a
L PSYCHOTIC DISORDERS Lifetime a
Current a
MOOD DISORDER WITH PSYCHOTIC FEATURES Lifetime a
Current a
M ANOREXIA NERVOSA Current (Past 3 Months) a
N BULIMIA NERVOSA Current (Past 3 Months) a
ANOREXIA NERVOSA, BINGE EATING/PURGING TYPE Current a
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N

0O GENERALIZED ANXIETY DISORDER Current (Past 6 Months) a 300.02 F41.1

i

P ANTISOCIAL PERSONALITY DISORDER Lifetime a 017 Fo0.2

Optional
Which problem troubles you the most? Indicate your response by checking the appropriate check box(es).

M.LN.L 5.0.0 (July 1,2006) 3
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GENERAL INSTRUCTIONS

The M.LN.L. was designed as a brief structured interview for the major Axis I psychiatric disorders in DSM-IV and ICD-10.
Validation and reliability studies have been done comparing the M.LN.L to the SCID-P for DSM-III-R and the CIDI (a structured
interview developed by the World Health Organization for lay interviewers for ICD-10). The results of these studies show that the
M.INL.L has acceptably high validation and reliability scores, but can be administered in a much shorter period of time (mean 18.7 =
11.6 minutes, median 15 minutes) than the above referenced instruments. It can be used by clinicians, after a brief training session.
Lay interviewers require more extensive training.

INTERVIEW:
In order to keep the interview as brief as possible, inform the patient that you will conduct a clinical interview that is more
structured than usual, with very precise questions about psychological problems which require a yes or no answer.

GENERAL FORMAT:
The M.LN.I. is divided into modules identified by letters, each corresponding to a diagnostic category.
*At the beginning of each diagnostic module (except for psychotic disorders module), screening question(s) corresponding to
the main criteria of the disorder are presented in a gray box.
+*At the end of each module, diagnostic box(es) permit the clinician to indicate whether diagnostic criteria are met.

CONVENTIONS:
Sentences written in « normal font » should be read exactly as written to the patient in order to standardize the assessment of
diagnostic criteria.

Sentences written in « CAPITALS » should not be read to the patient. They are instructions for the interviewer to assist in the
scoring of the diagnostic algorithms.

Sentences wrirten in « bold » indicate the time frame being investigated. The interviewer should read them as often as
necessary. Only symptoms occurring during the time frame indicated should be considered in scoring the responses.

Answers with an arrow above them (%) indicate that one of the criteria necessary for the diagnosis(es) is not met. In this
case, the interviewer should go to the end of the module, circle « NO» in all the diagnostic boxes and move to the next
module.

When terms are separated by a slash (/) the interviewer should read only those symptoms known to be present in the patient
(for example, question H6).

Phrases in (parentheses) are clinical examples of the symptom. These may be read to the patient to clarify the question.
RATING INSTRUCTIONS:

All questions must be rated. The rating is done at the right of each question by circling either Yes or No. Clinical judgment
by the rater should be used in coding the responses. The rater should ask for examples when necessary, to ensure accurate
coding. The patient should be encouraged to ask for clarification on any question that is not absolutely clear.

The clinician should be sure that each dimension of the question is taken into account by the patient (for example, time
frame, frequency, severity, and/or alternatives).

Symptoms better accounted for by an organic cause or by the use of alcohol or drugs should not be coded positive in the
M.LN.I. The M.LN.L Plus has questions that investigate these issues.

For any questions, suggestions, need for a training session, or information about updates of the M.LN.L, please contact :

David V Sheehan, M.D., M.B.A. Yves Lecrubier, M.D. / Thierry Hergueta, M.S.
University of South Florida College of Medicine INSERM U302

3515 East Fletcher Avenue Hapital de la Salpétriere

Tampa, FL USA 336134788 47, boulevard de 1"Hépital

tel 1 +1 813974 4544; fax:+1 813 9744575 F. 75651 PARIS, FRANCE

e-mail : dsheehan(@hsc.usf.edu tel :+33(0) 14216 1659; fax :+33(0) 1458528 00

e-mail : hergueta@ext.jussieu. fr
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A. MAJOR DEPRESSIVE EPISODE

I:‘ MEANS : GO TO THE DIAGNOSTIC BOXES, CIRCLE NO IN ALL DIAGNOSTIC BOXES, AND MOVE TO THE NEXT MODULE)

Al Have you been consistently depressed or down. most of the day. nearly NO YES
every day, for the past two weeks?
A2 In the past two weeks, have you been much less interested in most things or NO YES
much less able to enjoy the things you used to enjoy most of the time?
»
1S Al OR A2 CODED YES? NO YES
A3 Over the past two weeks, when you felt depressed or uninterested:
a  Was your appetite decreased or increased nearly every day? Did your weight NO YES *
decrease or increase without trying intentionally (i.e., by +5% of body weight
or =8 Ibs. or£3.5 kgs., fora 160 1b./70 kg. person in a month)?
IF YES TO EITHER, CODE YES.
b Did you have trouble sleeping nearly every night (difficulty falling asleep, waking up NO YES
in the middle of the night, early morning wakening or sleeping excessively)?
¢ Did you talk or move more slowly than normal or were you fidgety, restless NO YES *
or having trouble sitting still almost every day?
d Did you feel tired or without energy almost every day? NO YES
¢ Did you feel worthless or guilty almost every day? NO YES
f Did you have difficulty concentrating or making decisions almost every day? NO YES
g Did you repeatedly consider hurting yourself, feel suicidal, or wish that you were dead? NO YES
NO YES *
ARE 5 OR MORE ANSWERS (Al-A3) CODED YES?
MAJOR DEPRESSIVE

IF PATIENT HAS CURRENT MAJOR DEPRESSIVE EPISODE CONTINUE TO A4,
OTHERWISE MOVE TO MODULE B:

Ad a

During your lifetime, did you have other episodes of two weeks or more when you felt

EPISODE, CURRENT

NO YES

depressed or uninterested in most things, and had most of the problems we just talked about?

b In between 2 episodes of depression, did you ever have an interval

of at least 2 months, without any depression and any loss of interest?

NO YES

MAJOR DEPRESSIVE
EPISODE, RECURRENT

* If patient has Major Depressive Episode, Current, use this information in coding the corresponding questions on page 5 (A6d,

Abe).

MLLN.L 5.0.0 (July 1, 2006) 5
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MAJOR DEPRESSIVE EPISODE WITH MELANCHOLIC FEATURES (optional)

(™ MEANS : GOTO THE DIAGNOSTIC BOX, CIRCLE N(), AND MOVE TO THE NEXT MODULE)

IF THEPATIENT CODES POSITIVE FOR A CURRENT MAJOR DEPRESSIVE EPISODE (A3 =YES), EXPLORE THE FOLLOWING:

A5 a During the most severe period of the current depressive episode, did you lose almost NO YES
completely your ability to enjoy nearly everything?

b During the most severe period of the current depressive episode, NO YES
did you lose your ability to respond to things that previously gave
you pleasure, or cheered you up?
IF NO: When something good happens does it fail to make you feel better, even temporarily?

ISEITHER ASa OR A5h CODED YES? :O YES
A6 Over the past two week period, when you felt depressed and uninterested:
a Did you feel depressed in a way that is different from the kind of feeling NO YES
you experience when someone close to you dies?
b Did you feel regularly worse in the morning, almost every day? NO YES
¢ Did you wake up at least 2 hours before the usual time of awakening and NO YES
have difficulty getting back to sleep, almost every day?
d 1S A3¢ CODED YES (PSYCHOMOTOR RETARDATION OR AGITATION)? NO YES
e 1S A3a CODED YES FOR ANOREXIA OR WEIGHT LOSS? NO YES
f Did you feel excessive guilt or guilt out of proportion to the reality of the situation? NO YES
NO YES

ARE 3 OR MORE A6 ANSWERS CODED YES?
Major Depressive Episode
with
Melancholic Features
Current

MLLN.L 5.0.0 (July 1, 2006) 6

247



Appendix B

B. DYSTHYMIA

[‘ MEANS ! GO TO THE DIAGNOSTIC BOX, CIRCLE NO, AND MOVE TO THE NEXT MODULE)

IF PATIENT'S SYMPTOMS CURRENTLY MEET CRITERIA FOR MAJOR DEPRESSIVE EPISODE, DO NOT EXPLORE THIS MODULE.

-»
Bl Have you felt sad, low or depressed most of the time for the last two years? NO YES
>
B2 Was this period interrupted by your feeling OK for two months or more? NO YES
B3 During this period of feeling depressed most of the time:
Did your appetite change significantly? NO YES
Did you have trouble sleeping or sleep excessively? NO YES
Did you feel tired or without energy? NO YES
Did you lose your self-confidence? NO YES
Did you have trouble concentrating or making decisions? NO YES
Did you feel hopeless? NO YES
»
ARE 2 OR MORE B3 ANSWERS CODED YES? NO YES
NO YES
B4 Did the symptoms of depression cause you significant distress or impair
vour ability to function at work, socially, or in some other important way? DYSTHYMIA
CURRENT
M.LN.L 5.0.0 (July 1,2006) 7
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C. SUICIDALITY

In the past month did you:

Points
C1 Suffer any accident? NO YES 0
[FNOTOCI, SKIP TO C2: IF YES, ASK Cla,:
Cla Plan or intend to hurt yourself in that accident either passively or actively? NO YES 0
[FNOTO Cla, SKIP TO C2: [F YES, ASK Clb,:
Clb Did you intend to die as a result of this accident? NO YES 0
c2 Think that you would be better off dead or wish you were dead? NO YES 1
C3 Want to harm yourself or to hurt or to injure yourself? NO YES 2
4 Think about suicide? NO YES 6
IF YES, ASK ABOUT THE INTENSITY AND FREQUENCY OF THE SUICIDAL IDEATION:
Frequency Intensity
Occasionally a Mild a Can you control these impulses
Often a Moderate 1 — and state that you will not act
Very often a Severe a on them while in this program?
Only score 8 points if response is NO. NO YES 8
C5 Have a suicide plan? NO YES 8
Cc6 Take any active steps to prepare to injure yourself or to prepare for a suicide attempt
in which you expected or intended to die? NO YES 9
Cc7 Deliberately injure yourself without intending to kill yourself? NO YES 4
Cc8 Attempt suicide? NO YES 10
Hoped to be rescued / survive a
Expected / intended to die a
In your lifetime:
c9 Did you ever make a suicide attempt? NO YES 4
IS AT LEAST 1 OF THE ABOVE (EXCEPT C1) CODED YES? NO YES
SUICIDE RISK
IF YES, ADD THE TOTAL NUMBER OF POINTS FOR THE ANSWERS (C1-C9) CURRENT
CHECKED ‘YES” AND SPECIFY THE LEVEL OF SUICIDE RISK AS
INDICATED IN THE DIAGNOSTIC BOX: 1-8 points  Low a
9-16 points Moderate 1
> ints Hi a
MAKE ANY ADDITIONAL COMMENTS ABOUT YOUR ASSESSMENT =17 points High
OF THIS PATIENT’S CURRENT AND NEAR FUTURE SUICIDE RISK IN
THE SPACE BELOW:
M.LN.L 5.0.0 (July 1,2006) 2
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D. (HYPO) MANIC EPISODE

I:‘ MEANS : GO TO THE DIAGNOSTIC BOXES, CIRCLE NO IN ALL DIAGNOSTIC BOXES, AND MOVE TO THE NEXT MODULE)

D1 a Have you ever had a period of time when you were feeling 'up' or 'high' or *hyper’
or so full of energy or full of yourself that you got into trouble, or that
other people thought you were not your usual self? (Do not consider
times when you were intoxicated on drugs or alcohol.)

[F PATIENT IS PUZZLED OR UNCLEAR ABOUT WHAT YOU MEAN

BY 'UP' OR 'HIGH' OR ‘HYPER’, CLARIFY AS FOLLOWS: By 'up'or 'high' or ‘hyper’
I mean: having elated mood: increased energy: needing less sleep; having rapid
thoughts: being full of ideas: having an increase in productivity,

motivation, creativity, or impulsive behavior.

IF NO, CODE NO TO D1b: IF YES ASK:
b Are you currently feeling ‘up’ or *high” or ‘hyper’ or full of energy?

D2 a Have you ever been persistently irritable, for several days, so that you
had arguments or verbal or physical fights, or shouted at people outside
your family? Have you or others noticed that you have been more irritable
or over reacted, compared to other people. even in situations that you felt
were justified?
[F NO, CODE NO TO D2b: IF YES ASK:

b Are you currently feeling persistently irritable?

IS D1a OR D2a CODED YES?

NO

NO

NO

NO

NO

YES

YES

YES

YES

YES

D3 [FD1bOR D2b=YES: EXPLORE THE CURRENT AND THE MOST SYMPTOMATIC PAST EPISODE, OTHERWISE

IF DIb AND D2b = NO:EXPLORE ONLY THE MOST SYMPTOMATIC PAST EPISODE

During the times when you felt high, full of energy, or irritable did you:

Current Episode

a Feel that you could do things others couldn't do, or that you were an NO
especially important person?
IF YES, ASK FOR EXAMPLES.
THE EXAMPLES ARE CONSISTENT WITH A DELUSIONALIDEA.  (ONo O VYes

b Need less sleep (for example, feel rested after only a few hours sleep)? NO

¢ Talk too much without stopping, or so fast that people had difficulty NO
understanding?

d Have racing thoughts? NO

¢ Become easily distracted so that any little interruption could distract you? NO

f Become so active or physically restless that others were worried about you? NO
g Want so much to engage in pleasurable activities that you ignored the risks or  NO

consequences (for example, spending sprees, reckless driving, or sexual
indiscretions)?

MLLN.L 5.0.0 (July 1, 2006) 9
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YES

YES

YES

YES

YES

YES

Past Episode

NO

NO

NO

NO

NO

NO

NO

YES

YES

YES

YES
YES
YES

YES
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D4

Current Episode Past Episode
D3 (sUMMARY): ARE 30R MORE D3 ANSWERS CODED YES NO YES NO YES
(OR 4 0R MORE IF Dla 15 NO (IN RATING PAST EPISODE) AND D1b 1S NO (IN RATING CURRENT EPISODE)?
RULE: ELATION/EXPANSIVENESS REQUIRES ONLY THREE D3 SYMPTOMS WHILE
IRRITABLE MOOD ALONE REQUIRES 4 OF THE D3 SYMPTOMS.
VERIFY IF THE SYMPTOMS OCCURRED DURING THE SAME TIME PERIOD.
Did these symptoms last at least a week and cause significant problems at home, NO YES NO YES
at work, socially, or at school, or were you hospitalized for these problems?
THE EPISODE EXPLORED WAS A: a a a a
HYPOMANIC ~ MANIC HYPOMANIC MANIC
EPISODE EPISODE EPISODE EPISODE
NO YES

IS D4 CODED NO?

SPECIFY IF THE EPISODE IS CURRENT OR PAST.

IS D4 CODED YES?

SPECIFY IF THE EPISODE IS CURRENT OR PAST.

M.LN.L 5.0.0 (July 1,2006)

HYPOMANIC EPISODE

CURRENT a

PAST a
NO YES

MANIC EPISODE
CURRENT a
PAST a
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E. PANIC DISORDER

(= MEANS ¢ CIRCLE NOIN ES, E6 Axp E7 axD skip T F1)

»
E1 a Have you, on more than one occasion, had spells or attacks when you suddenly NO YES
felt anxious, frightened, uncomfortable or uneasy, even in situations where most
people would not feel that way?
-
b Did the spells surge to a peak within 10 minutes of starting? NO YES
»
E2 At any time in the past, did any of those spells or attacks come on unexpectedly NO YES
or occur in an unpredictable or unprovoked manner?
E3 Have you ever had one such attack followed by a month or more of persistent NO YES
concern about having another attack, or worries about the consequences of the attack
or did you make a significant change in your behavior because of the attacks (e.g., shopping
only with a companion, not wanting to leave your house, visiting the emergency
mwom repeatedly, or seeing your doctor more frequently because of the symptoms?
E4 During the worst spell that you can remember:
a Did you have skipping, racing or pounding of your heart? NO YES
b Did you have sweating or clammy hands? NO YES
¢ Were you trembling or shaking? NO YES
d Did you have shortness of breath or difficulty breathing? NO YES
¢ Did you have a choking sensation or a lump in your throat? NO YES
f Did you have chest pain, pressure or discomfort? NO YES
g Did you have nausea, stomach problems or sudden diarrhea? NO YES
h  Did you feel dizzy, unsteady, lightheaded or faint? NO YES
i Did things around you feel strange, unreal, detached or unfamiliar, or did NO YES
vou feel outside of or detached from part or all of your body?
i Did you fear that you were losing control or going crazy? NO YES
k Did you fear that you were dying? NO YES
| Did you have tingling or numbness in parts of your body? NO YES
m Did you have hot flushes or chills? NO YES
ES ARE BOTH E3, AND 4 OR MORE E4 ANSWERS, CODED YES? NO YES
PANIC DISORDER
LIFETIME
IFYES TO E5,SKIP TO E7.
E6 IF E5 =NO, ARE ANY E4 ANSWERS CODED YES? NO YES
LIMITED SYMPTOM
ATTACKS LIFETIME
THEN SKIP TO FI1.
E7 In the past month, did you have such attacks repeatedly (2 or more) followed by NO YES
persistent concern about having another attack? PANIC DISORDER

CURRENT

MLLN.L 5.0.0 (July 1, 2006) 11
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F. AGORAPHOBIA

F1 Do you feel anxious or uneasy in places or situations where you might have a panic attack NO YES
or the panic-like symptoms we just spoke about, or where help might not be available or
escape might be difficult: like being in a crowd, standing in a line (queue),
when you are alone away from home or alone at home, or when crossing a bridge,
traveling in a bus, train or car?

I[F F1 =NO, CIRCLENO IN F2.

F2 Do you fear these situations so much that you avoid them, or suffer NO YES
through them, or need a companion to face them? AGORAPHOBIA
CURRENT
IS F2 (CURRENT AGORAPHOBIA) CODED NO NO YES
and PANIC DISORDER
IS E7 (CURRENT PANIC DISORDER) CODED YES? without Agoraphobia
CURRENT
IS F2 (CURRENT AGORAPHOBIA) CODED YES NO YES
d .
a PANIC DISORDER
IS E7 (CURRENT PANIC DISORDER) CODED YES? with Agoraphobia
CURRENT
1S F2 (CURRENT AGORAPHOBIA) CODED YES NO YES
and AGORAPHOBIA, CURRENT
1S E5 (PANIC DISORDER LIFETIME) CODED NO? witho ut h istory of
Panic Disorder

MLLN.L 5.0.0 (July 1, 2006) 12
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G. SOCIAL PHOBIA (Social Anxiety Disorder)

[‘ MEANS ! GO TO THE DIAGNOSTIC BOX, CIRCLE NO AND MOVE TO THE NEXT MODULE)

>
Gl In the past month, were you fearful or embarrassed being watched, being NO YES
the focus of attention, or fearful of being humiliated? This includes things
like speaking in public, eating in public or with others, writing while someone
watches, or being in social situations,
»
G2 Is this social fear excessive or unreasonable? NO YES
»
G3 Do you fear these social situations so much that you avoid them or suffer through NO YES
them?
G4 Do these social fears disrupt your normal work or social functioning or cause you NO YES
significant distress?
SOCIAL PHOBIA
(Social Anxiety Disorder)
SUBTYPES CURRENT
Do you fear and avoid 4 or more social situations?
GENERALIZED O
ITYES Generalized social phobia (social anxiety disorder)
IfNO Non-generalized social phobia (social anxiety disorder) NON-GENERALIZED
NOTE TO INTERVIEWER: PLEASE ASSESS WHETHER THE SUBIECT’S FEARS ARE
RESTRICTED TO NON-GENERALIZED (“ONLY 1 OR SEVERAL™) SOCIAL
SITUATIONS OR EXTEND TO GENERALIZED (“MOST™) SOCIAL SITUATIONS.
“MOST” SOCIAL SITUATIONS IS USUALLY OPERATIONALIZED TO MEAN 4 OR
MORE SOCIAL SITUATIONS, ALTHOUGH THE DSM-1V DOES NOT EXPLICITLY
STATE THIS.
EXAMPLES OF SUCH SOCIAL SITUATIONSTYPICALLY INCLUDE INITIATING OR
MAINTAINING A CONVERSATION, PARTICIPATING IN SMALL GROUPS, DATING,
SPEAKING TO AUTHORITY FIGURES, ATTENDING PARTIES, PUBLIC SPEAKING,
EATING IN FRONT OF OTHERS, URINATING IN A PUBLIC WASHROOM, ETC.
ML.LN.L. 5.0.0 (July 1, 2006) 13
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H. OBSESSIVE-COMPULSIVE DISORDER

[* MEANS? GO TO THE DIAGNOSTIC BOX, CIRCLE N AND MOVE TO THE NEXT MODULE)

Hl In the past month, have you been bothered by recurrent thoughts, impulses, or NO YES
images that were unwanted, distasteful, inappropriate, intrusive, or distressing? 4
(For example, the idea that you were dirty, contaminated or had germs, or fear of SKIP TO H4

contaminating others, or fear of harming someone even though you didn't want to,
or fearing you would act on some impulse, or fear or superstitions that you would
be responsible for things going wrong, or obsessions with sexual thoughts, images
or impulses, or hoarding, collecting, or religious obsessions.)

(DO NOT INCLUDE SIMPLY EXCESSIVE WORRIES ABOUT REAL LIFE PROBLEMS. DO NOT
INCLUDE OBSESSIONS DIRECTLY RELATED TO EATING DISORDERS, SEXUAL DEVIATIONS,
PATHOLOGICAL GAMBLING, OR ALCOHOL OR DRUG ABUSE BECAUSE THE PATIENT MAY
DERIVE PLEASURE FROM THE ACTIVITY AND MAY WANT TO RESIST IT ONLY BECAUSE OF
ITSNEGATIVE CONSEQUENCES)

H2 Did they keep coming back into your mind even when you tried to ignore or NO YES
get rid of them? s
SKIP TO H4
H3 Do you think that these obsessions are the product of your own mind and that NO YES
they are not imposed from the outside?
H4 In the past month, did you do something repeatedly without being able to NO YES
esist doing it, like washing or cleaning excessively, counting or checking

things over and over, or repeating, collecting, arranging things, or other
superstitious rituals?

»
IS H3 OR H4 CODED YES? NO YES
»
HS Did you recognize that either these obsessive thoughts or these NO YES
compulsive behaviors were excessive or unreasonable?
Hé6 Did these obsessive thoughts and/or compulsive behaviors significantly NO YES
interfere with your normal routine, your work or school, your usual social ’
activities, or relationships, or did they take more than one hour a day?
0.C.D.
CURRENT
M.LN.L 5.0.0 (July 1,2006) 14
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I. POSTTRAUMATIC STRESS DISORDER (optional)

[‘ MEANS ! GO TO THE DIAGNOSTIC BOX, CIRCLE NO, AND MOVE TO THE NEXT MODULE)

-
I Have you ever experienced or witnessed or had to deal with an extremely traumatic NO YES
event that included actual or threatened death or serious injury to you or someone else?
EXAMPLES OF TRAUMATIC EVENTS INCLUDE: SERIOUS ACCIDENTS, SEXUAL OR PHYSICAL
ASSAULT, A TERRORIST ATTACK, BEING HELD HOSTAGE, KIDNAPPING, FIRE, DISCOVERING
A BODY, SUDDEN DEATH OF SOMEONE CLOSE TO YOU, WAR, OR NATURAL DISASTER.
»
2 Did you respond with intense fear, helplessness or horror? NO YES
»
3 During the past month, have you re-experienced the event in a distressing way NO YES
(such as, dreams, intense recollections, flashbacks or physical reactions)?
14 In the past month:
a Have you avoided thinking about or talking about the event ? NO YES
b Have you avoided activities, places or people that remind you of the event? NO YES
¢ Have you had trouble recalling some important part of what happened? NO YES
d Have you become much less interested in hobbies or social activities? NO YES
¢ Have you felt detached or estranged from others? NO YES
f Have you noticed that your feelings are numbed? NO YES
g Have you felt that your life will be shortened or that you will die sooner than other people? NO YES
»
ARE 3 OR MORE 14 ANSWERS CODED YES? NO YES
I5 In the past month:
a Have you had difficulty sleeping? NO YES
b Were you especially irritable or did you have outbursts of anger? NO YES
¢ Have you had difficulty concentrating? NO YES
d  Were you nervous or constantly on your guard? NO YES
¢ Were you easily startled? NO YES
-»
ARE 2 OR MORE 15 ANSWERS CODED YES? NO YES
NO YES
I6 During the past month, have these problems significantly interfered with
your work or social activitics, or caused significant distress? POSTTRAUMATIC
STRESS DISORDER
CURRENT
M.LN.L 5.0.0 (July 1,2006) 15
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J. ALCOHOL ABUSE AND DEPENDENCE

[‘ MEANS! GO TO DIAGNOSTIC BOXES, CIRCLE N(O IN BOTH AND MOVE TO THE NEXT MODULE)

-
J1 In the past 12 months, have you had 3 or more alcoholic drinks within a NO YES
3 hour period on 3 or more occasions?
2 In the past 12 months:
a Did you need to drink more in order to get the same effect that you got when NO YES
you first started drinking?
b When you cut down on drinking did your hands shake, did you sweat or feel agitated? Did NO YES
you drink to avoid these symptoms or to avoid being hungover, for example, "the shakes",
sweating or agitation?
IF YES TO EITHER, CODE YES.
¢ During the times when you drank aleohol, did you end up drinking more than NO YES
you planned when you started?
d Have you tried to reduce or stop drinking alcohol but failed? NO YES
¢ On the days that you drank, did you spend substantial time in obtaining NO YES
alcohol, drinking, or in recovering from the effects of alcohol?
f Did you spend less time working, enjoying hobbies, or being with others NO YES
because of your drinking?
g Have you continued to drink even though you knew that the drinking caused NO YES
vou health or mental problems?
ARE 3 OR MORE J2 ANSWERS CODED YES? NO YE‘;*
*IF YES, SKIP J3 QUESTIONS, CIRCLE N/A IN THE ABUSE BOX ALCOHOL DEPENDENCE
ANDMOVE TO THE NEXT DISORDER. DEPENDENCE PREEMPTS ABUSE. CURRENT
I3 In the past 12 months:
a Have you been intoxicated, high, or hungover more than once when you had other NO YES
responsibilities at school, at work, or at home? Did this cause any problems?
(CODE YESONLY IF THIS CAUSED PROBLEMS. )
b Were you intoxicated more than once in any situation where you were physically at risk, NO YES
for example, driving a car, riding a motorbike, using machinery, boating, etc.?
¢ Did you have legal problems more than once because of your drinking, for example, NO YES
an arrest or disorderly conduct?
d Did you continue to drink even though your drinking caused problems with your NO YES

family or other people?

ARE 1 OR MORE J3 ANSWERS CODED YES?
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K. NON-ALCOHOL PSYCHOACTIVE SUBSTANCE USE DISORDERS

I:‘ MEANS ! GO TO THE DIAGNOSTIC BOXES, CIRCLE NO IN ALL DIAGNOSTIC BOXES, AND MOVE TO THE NEXT MODULE)

Kl

Now I am going to show you / read to you a list of street drugs or medicines.

In the past 12 months, did you take any of these drugs more than once, NO YES
to get high, to feel better, or to change your mood?

CIRCLE EACH DRUG TAKEN!

Stimulants: amphetamines, "speed”, crystal meth, “crank”, "rush", Dexedrine, Ritalin, diet pills.

Cocaine: snorting, [V, freebase, crack, "speedball”.

Narcotics: heroin, morphine, Dilaudid, opium, Demerol, methadone, codeine, Percodan, Darvon, OxyContin.
Hallucinogens: LSD ("acid"), mescaline, peyote, PCP ("angel dust”, "peace pill"), psilocybin, STP, "mushrooms”,
“ecstasy”, MDA, MDMA, or ketamine (“special K7).

Inhalants: "glue", ethyl chloride, “rush™, nitrous oxide ("laughing gas"), amy! or butyl nitrate ("poppers”).
Marijuana: hashish ("hash™), THC, "pot", "grass", "weed", "reefer”.

I'ranquilizers: Quaalude, Seconal ("reds"), Valium, Xanax, Librium, Ativan, Dalmane, Halcion, barbiturates,
Miltown, GHB, Roofinol, “Roofies”.

Miscellaneous: steroids, nonprescription sleep ordiet pills. Any others?

SPECIFY MOST USED DRUG(S):

CHECK ONE BOX

ONLY ONE DRUG / DRUG CLASS HAS BEEN USED
ONLY THE MOST USED DRUG CLASS IS INVESTIGATED. ]
EACH DRUG CLASS USED IS EXAMINED SEPARATELY  (PHOTOCOPY K2 AND K3 AS NEEDED) |:|

b SPECIFY WHICH DRUG/DRUG CLASS WILL BE EXPLORED IN THE INTERVIEW BELOW IF THERE IS

CONCURRENT OR SEQUENTIAL POLYSUBSTANCE USE:

Considering your use of (NAME THE DRUG / DRUG CLASS SELECTED), in the past 12 months:

Have you found that you needed to use more (NAMEOF DRUG / DRUG CLASS SELECTED) NO YES
to get the same effect that you did when you first started taking it?

When you reduced or stopped using (NAME OF DRUG / DRUG CLASS SELECTED), did you have NO YES
withdrawal symptoms (aches, shaking, fever, weakness, diarrhea, nausea, sweating,

heart pounding, difficulty sleeping, or feeling agitated, anxious, irritable, or depressed)?

Did you use any drug(s) to keep yourself from getting sick (withdrawal symptoms) or so

that you would feel better?

IF YESTO EITHER, CODE YES.

Have you often found that when you used (NAME OF DRUG / DRUG CLASS SELECTED), NO YES
vou ended up taking more than you thought you would?

Have you tried to reduce or stop taking (NAME OF DRUG /DRUG CLASS SELECTED) but failed? NO YES

On the days that you used (NaME OF DRUG /DRUG CLASS SELECTED), did you spend substantial NO YES
time (>2 HOURS), obtaining, using or in recovering from the drug, or thinking about the drug?
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f Did you spend less time working, enjoying hobbies, or being with family NO YES
or friends because of your drug use?

g Have you continued to use (NAME OF DRUG / DRUG CLASS SELECTED), even though it caused NO YES
you health or mental problems?

ARE 3 OR MORE K2 ANSWERS CODED YES? NO YES *
TR Q)
SPECIFY DRUG(S): SUBSTANCE DEPENDENCE
) CURRENT
" IF YES, SKIP K3 QUESTIONS, CIRCLE N/A IN THE ABUSE BOX FOR THIS
SUBSTANCE AND MOVE TO THE NEXT DISORDER.
DEPENDENCE PREEMPTS ABUSE.
Considering your use of (NAME THE DRUG CLASS SELECTED), in the past 12 months:
K3 a Have you been intoxicated, high, or hungover from (NaME OF DRUG / DRUG CLASS SELECTED) NO YES
more than once, when you had other responsibilities at school, at work, or at home?
Did this cause any problem?
(CODE YES ONLY IF THIS CAUSED PROBLEMS.)
b Have you been high or intoxicated from (NAME OF DRUG / DRUG CLASS SELECTED) NO YES
more than once in any situation where you were physically at risk (for example,
driving a car, riding a motorbike, using machinery, boating, etc.)?
¢ Did you have legal problems more than once because of your drug use, for example, NO YES
an arrest or disorderly conduct?
d Did you continue to use (NAME OF DRUG / DRUG CLASS SELECTED), even though it caused NO YES
problems with your family or other people?
ARE 1 OR MORE K3 ANSWERS CODED YES? NO N/A YES
SPECIFY DRUG(S): SUBSTANCE ABUSE
CURRENT
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L. PSYCHOTIC DISORDERS AND MOOD DISORDER WITH PSYCHOTIC
FEATURES

ASK FOR AN EXAMPLE OF EACH QUESTION ANSWERED POSITIVELY. CODE YESONLY IF THE EXAMPLES CLEARLY SHOW A DISTORTION OF THOUGHT OR OF
PERCEPTION OR IF THEY ARENOT CULTURALLY APPROPRIATE. BEFORE CODING, INVESTIGATE WHETHER DELUSIONS QUALIFY AS "BIZARRE".

DELUSIONS ARE "BIZARRE" IF: CLEARLY IMPLAUSIBLE, ABSURD, NOT UNDERSTANDABLE, AND CANNOT DERIVE FROM ORDINARY LIFE EXPERIENCE.

HALLUCINATIONS ARE SCORED "BIZARRE" IF: A VOICE COMMENTS ON THE PERSON'S THOUGHTS OR BEHAVIOR, OR WHEN TWO OR MORE VOICES ARE
CONVERSING WITH EACH OTHER.

Now [ am going to ask you about unusual experiences that some people have. BIZARRE
L1 a Have youever believed that people were spying on you, or that someone NO YES YES

was plotting against you, or wying to hurt you?
NOTE: ASK FOR EXAMPLES TO RULE OUT ACTUAL STALKING.

b IF YES OR YES BIZARRE: do you currently believe these things? NO YES YES
»L6
L2 a Have you ever believed that someone was reading your mind or could hear NO YES YES

your thoughts, or that you could actually read someone’s mind or hear what
another person was thinking?

b IF YES OR YES BIZARRE: do you currently believe these things? NO YES YES
»L6
L3 a Have you ever believed that someone or some force outside of yourself NO YES YES

put thoughts in your mind that were not your own, or made you actina
way that was not your usual self? Have you ever felt that you were
possessed?

CLINICIAN: ASK FOR EXAMPLES AND DISCOUNT ANY THAT ARE NOT PSYCHOTIC.

b IF YES OR YES BIZARRE: do you currently believe these things? NO YES YES
»L6
L4 a Have you ever believed that you were being sent special messages through NO YES YES

the TV, radio, or newspaper, or that a person you did not personally know
was particularly interested in you?

b IF YES OR YES BIZARRE: do you currently believe these things? NO YES YES
»L6
L5 a Have your relatives or friends ever considered any of your beliefs strange NO YES YES

or unusual?

INTERVIEWER: ASK FOR EXAMPLES, ONLY CODE YES IF THE EXAMPLES ARE CLEARLY
DELUSIONAL IDEAS NOT EXPLORED IN QUESTIONS L1 TO Ld, FOR EXAMPLE, SOMATIC OR RELIGIOUS
DELUSIONS OR DELUSIONS OF GRANDIOSITY, JEALOUSY, GUILT, RUIN OR DESTITIUTION, ETC

b IF YES OR YES BIZARRE: do they currently consider your beliefs strange? NO YES YES

L6 a Have you ever heard things other people couldn't hear, such as voices? NO YES
HALLUCINATIONS ARE SCORED "BIZARRE" ONLY IF PATIENT ANSWERS YES TO THE FOLLOWING:

IF YES: Did you hear a voice commenting on your thoughts or behavior or NO YES
did you hear two or more voices talking to each other?

b IF YES OR YES BIZARRE TO Léa: have you heard these things in the past month? NO YES YES
HALLUCINATIONS ARE SCORED "BIZARRE" ONLY IF PATIENT ANSWERS YES TO THE FOLLOWING: »L8b
Did you hear a voice commenting on your thoughts or behavior or
did you hear two or more voices talking to each other?

MLLN.L 5.0.0 (July 1, 2006) 19

260



Appendix B

L7 a Have you ever had visions when you were awake or have you ever seen things
other people couldn't see?
CLINICLAN: CHECK TO SEE IF THESE ARE CULTURALLY INAPPROPRIATE.

b IF YES: have you seen these things in the past month?
CLINICIAN'S JUDGMENT

L8 b ISTHE PATIENT CURRENTLY EXHIBITING INCOHERENCE, DISORGANIZED
SPEECH, OR MARKED LOOSENING OF ASSOCIATIONS?

L9 b ISTHE PATIENT CURRENTLY EXHIBITING DISORGANIZED OR CATATONIC
BEHAVIOR?

L10 b ARE NEGATIVE SYMPTOMS OF SCHIZOPHRENIA, E.G. SIGNIFICANT AFFECTIVE
FLATTENING, POVERTY OF SPEECH (ALOGIA) OR AN INABILITY TO INITIATE
OR PERSIST IN GOAL-DIRECTED ACTIVITIES (AVOLITION), PROMINENT DURING
THE INTERVIEW?

LIl a ARE | ORMORE «a» QUESTIONS FROM Lla TO L7a CODED YES OR YES BIZARRE
AND IS EITHER:

MAJOR DEPRESSIVE EPISODE, (CURRENT OR RECURRENT)
OR

MANIC OR HYPOMANIC EPISODE, (CURRENT OR PAST) CODED YES?

[FNOTOLI1L a, CIRCLE NO IN BOTH ‘MOOD DISORDER WITH PSYCHOTIC
FEATURES’ DIAGNOSTIC BOXES AND MOVETO L13.

b You told me earlier that you had period(s) when you felt (depressed/high/persistently
irritable).

Were the beliefs and experiences you just described (symproms conep vEs From Lla To L7a)
restricted exclusively to times when you were feeling depressed/high/irritable?

IF THE PATIENT EVER HAD A PERIOD OF AT LEAST 2 WEEKS OF HAVING THESE
BELIEFS OR EXPERIENCES (PSYCHOTIC SYMPTOMS) WHEN THEY WERE NOT
DEPRESSED/HIGH/IRRITABLE, CODE NO TO THIS DISORDER.

IF THE ANSWER IS NO TO THIS DISORDER, ALSO CIRCLE NO TO L12 AND MOVETOLI13

L12 a ARE 1 ORMORE « b» QUESTIONS FROM L1b TO L7b CODED YES OR YES BIZARRE
AND IS EITHER:

MAJOR DEPRESSIVE EPISODE, (CURRENT)

OR
MANIC OR HYPOMANIC EPISODE, (CURRENT) CODED YES?

IF THE ANSWER IS YES TO THIS DISORDER (LIFETIME OR CURRENT),
CIRCLE NO TO L13 AND L14 AND MOVE TO THE NEXT MODULE.
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L13 ARE 1 OR MORE « b » QUESTIONS FROM L1b TO L6b, CODED YES BIZARRE?

OR

ARE 2 OR MORE «b » QUESTIONS FROM L1b TO L10b, CODED YES (RATHER
THAN YES BIZARRE)?

AND DID AT LEAST TWO OF THE PSYCHOTIC SYMPTOMS OCCUR DURING THE
SAME 1 MONTH PERIOD?

L14 IS LI3 CODED YES
OR
ARE | OR MORE «a » QUESTIONS FROM Lla TO Léa, CODED YES BIZARRE?

OR

ARE 2 OR MORE «a » QUESTIONS FROM Lla TO L7a, CODED YES (RATHER THAN
YES BIZARRE)

AND DID AT LEAST TWQ OF THE PSYCHOTIC SYMPTOMS OCCUR DURING THE
SAME 1 MONTH PERIOD?

M.LN.L 5.0.0 (July 1,2006)
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PSYCHOTIC DISORDER
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NO YES

PSYCHOTIC DISORDER
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M. ANOREXIA NERVOSA

[‘ MEANS @ GO TO THE DIAGNOSTIC BOX, CIRCLE NO, AND MOVE TO THE NEXT MODULE)

Ml a How tall arc you? |:|ﬂ Dljin,
I
b. What was your lowest weight in the past 3 months? I
L:I |

¢ ISPATIENT'S WEIGHT EQUAL TO OR BELOW THE THRESHOLD CORRESPONDING TO NO YES
HIS /HER HEIGHT? (SEE TABLE BELOW)

In the past 3 months:

»
M2 In spite of this low weight, have you tried not to gain weight? NO YES
»
M3 Have you intensely feared gaining weight or becoming fat, even though you were underweight? NO YES
M4 a Have you considered yourself too big / fat or that part of your body was too big / fat? NO YES
b Has your body weight or shape greatly influenced how you felt about yourself? NO YES
¢ Have you thought that your current low body weight was normal or excessive? NO YES
»
M5 ARE | OR MORE ITEMS FROM M4 CODED YES? NO YES
»
M6 FOR WOMEN ONLY: During the last 3 months, did you miss all your menstrual NO YES
periods when they were expected to oceur (when you were not pregnant)?
NO YES
FOR WOMEN: ARE M35 AND M6 CODED YES?
N ANOREXIA NERVOSA
FOR MEN: IS M5 CODED YES? CURRENT
HEIGHT / WEIGHT TABLE CORRESPONDING TO A BMI THRESHOLD OF 17.5 KG/M?
‘Height/Weight
fi/in - 4'9 4'10 411 5'0 51 52 53 5'4 5'5 3'6 5'7 5'8 539 5'10
flbs. 81 84 87 89 92 96 99 102 105 108 112 115 118 122
iem 145 147 150 152 155 158 160 163 165 168 170 173 175 178
tkgs 37 38 39 41 42 43 45 46 48 49 51 52 54 55

iHeight/Weight

it/in - 5'11 6'0 6'1 62 6'3
dbs. 125 129 132 136 140
em 180 183 185 188 191
‘kgs 57 39 60 62 64 ;
The weight thresholds above are calculated using a body mass index (BMI) equal to or below 17.5 kg/m” for the patient's height. This
is the threshold guideline below which a person is deemed underweight by the DSM-1V and the ICD-10 Diagnostic Criteria for
Research for Anorexia Nervosa.
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N. BULIMIA NERVOSA

I:* MEANS ! GO TO THE DIAGNOSTIC BOXES, CIRCLE NO IN ALL DIAGNOSTIC BOXES, AND MOVE TO THE NEXT MODULE)

»
NI In the past three months, did you have eating binges or times when you ate NO YES
a very large amount of food within a 2-hour period?
»
N2 In the last 3 months, did you have eating binges as often as twice a week? NO YES
»
N3 During these binges, did you feel that your eating was out of control? NO YES
»
N4 Did you do anything to compensate for, or to prevent a weight gain from these NO YES
binges, like vomiting, fasting, exercising or taking laxatives, enemas, diuretics
(fluid pills), or other medications?
»
N5 Does your body weight or shape greatly influence how you feel about yourself? NO YES
N6 DO THE PATIENT’S SYMPTOMS MEET CRITERIA FOR ANOREXIA NERVOSA? NO YES
4
Skip to N8
N7 Do these binges occur only when you are under ( bs./kgs.)? NO YES
INTERVIEWER: WRITE IN THE ABOVE PARENTHESIS THE THRESHOLD WEIGHT FOR THIS PATIENT'S
HEIGHT FROM THE HEIGHT / WEIGHT TABLE IN THE ANOREXIA NERVOSA MODULE.
NO YES

N8 IS N5 CODED YES AND IS EITHER N6 OR N7 CODED NO?
BULIMIA NERVOSA
CURRENT

IS N7 CODED YES? NO YES

ANOREXIA NERVOSA
Binge Eating/Purging Tvpe
CURRENT
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O. GENERALIZED ANXIETY DISORDER

(= MEANS @ GO TO THE DIAGNOSTIC BOX, CIRCLE N(), AND MOVE TO THE NEXT MODULE)

»
Ol a Have you worried excessively or been anxious about several things NO YES
over the past 6 months?
»
b Are these worries present most days? NO YES
»
IS THE PATIENT’S ANXIETY RESTRICTED EXCLUSIVELY NO YES
TO, OR BETTER EXPLAINED BY, ANY DISORDER PRIOR TO THIS POINT?
»
02 Do you find it difficult to control the worries or do they interfere with NO YES
your ability to focus on what you are doing?
03 FOR THE FOLLOWING, CODE NO [F THE SYMPTOMS ARE CONFINED TO
FEATURES OF ANY DISORDER EXPLORED PRIOR TO THIS POINT.
When you were anxious over the past 6 months, did you, most of the time:
a Feel restless, keyed up or on edge? NO YES
b Feel tense? NO YES
c Feel tired, weak or exhausted easily? NO YES
d Have difficulty concentrating or find your mind going blank? NO YES
e Feel irritable? NO YES
f Have difficulty sleeping (difficulty falling asleep, waking up in the middle NO YES
of the night, early morning wakening or sleeping excessively)?
ARE 3 OR MORE O3 ANSWERS CODED YES? NO YES
GENERALIZED
ANXIETY DISORDER
CURRENT
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P1

P. ANTISOCIAL PERSONALITY DISORDER (optional)

(= MEANS : GO TO THE DIAGNOSTIC BOX AND CIRCLE NO.)

Before you were 15 years old, did you:

repeatedly skip school or run away from home overnight?
repeatedly lie, cheat, "con” others, or steal?

start fights or bully, threaten, or intimidate others?
deliberately destroy things or start fires?

deliberately hurt animals or people?

force someone to have sex with you?

ARE 2 OR MORE P1 ANSWERS CODED YES?

DO NOT CODE YES TO THE BEHAVIORS BELOW IF THEY ARE EXCLUSIVELY
POLITICALLY OR RELIGIOUSLY MOTIVATED.

Since you were 15 years old, have you:
repeatedly behaved in a way that others would consider irresponsible, like
failing to pay for things you owed, deliberately being impulsive or deliberately

not working to support yourself?

done things that are illegal even if you didn't get caught (for example, destroying
property, shoplifting, stealing, selling drugs, or committing a felony)?

been in physical fights repeatedly (including physical fights with your
spouse or children)?

often lied or "conned" other people to get money or pleasure, or lied just
for fun?

exposed others to danger without caring?

felt no guilt after hurting, mistreating, lying to, or stealing from others, or
after damaging property?

ARE 3 OR MORE P2 QUESTIONS CODED YES?

NO YES
NO YES
NO YES
NO YES
NO YES
NO YES
-

NO YES
NO YES
NO YES
NO YES
NO YES
NO YES
NO YES

NO

YES
ANTISOCIAL PERSONALITY
DISORDER
LIFETIME

[ THIS CONCLUDES THE INTERVIEW
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Appendix C - Positive and Negative Symptoms Scale(PANSS)

Positive and Negative Symptoms Scale

Initials:
Date:
Visit:

Positive Symptoms

P1 Delusions 1 2 3 4 5 6 7

P2 | Conceptual disorganisatig 1 2 3 4 5 6 7

P3 | Hallucinatory behaviour |1 2 3 4 5 6 7

P4 Excitement 1 2 3 4 5 6 7

P5 | Grandiosity 1 2 3 4 5 6 7

P6 | Suspiciousness/persecuti| 1 2 3 4 5 6 7

P7 | Hostility 1 |2 [3 [4 |5 |6 |7

Negative Symptoms
N1 Blunted affect 1 2 3 4 5 6 7

N2 Emotional withdrawal | 1 2 3 4 5 6 7

N3 Poor rapport 1 2 3 4 5 6 7

N4 Passive/apathetic socii 1 2 3 4 5 6 7
withdrawal

N5 Difficulty in abstract | 1 2 3 4 5 6 7
thinking

N6 Lack of spontaneity &| 1 2 3 4 5 6 7
flow of conversation

N7 Stereotyped thinking | 1 2 3 4 5 6 7
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General Psychopathology

G1 Somatic concern

G2 Anxiety

G3 Guilt feelings

G4 Tension

G5 Mannerisms &
posturing

G6 Depression

G7 Motor retardation

G8 Uncooperativeness

G9 Unusual thought
content

G10 Disorientation

G11 | Poor attention

G12 | Lack of judgement &
insight

G13 | Disturbance of
volition

G14 Poor impulse control

G15 Preoccupation

G16 Active social

avoidance
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Appendix D - Clinical Global Impressions Scale (CGI-S)

Clinical Global Impressions Scale

Initials:
Date:
Visit:

SEVERITY OF ILLNESS

Considering your total clinical experience with this particular population, how
mentally ill is the patient at this time?

Normal, not at all ill 1
Borderline mentally ill 2
Mildly ill 3
Moderately ill 4
Markedly ill 5
Severely ill 6

Among the most extremely ill patients 7
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Appendix E - Abnormal Involuntary Movement Scale (AIMS)

Abnormal Involuntary Movement Scales

Initials:
Date:

Visit:

Instructions: Complete examination procedure before making ratings.
Rate highest severity observed.

Code: 1 None
2 Minimal, may be extreme normal
3 Mild
4 Moderate
5 Severe

Facial and Oral Movements:

1. Muscles of facial Expression (e.g., movement of forehead, eyebrows,
periorbital area, cheeks; include frowning, blinking, smiling, grimacing)
1 2 3 4 5
2. Lips and Perioral Area (e.g., puckering, pouting, smacking)
1 2 3 4 5
3. Jaws (e.g. biting, clenching, chewing, mouth opening, lateral movement)
1 2 3 4 5
4, Tongue (Rate only increase in movement both in and out of mouth, NOT
inability to sustain movement.)
1 2 3 4 5
Extremity Movements:
5. Upper (arms, wrists, hands, fingers). Include choreic movements (i.e., rapid,

objectively purposeless, irregular, spontaneous), athetoid movements (i.e.,
slow, irregular, complex, serpentine). Do NOT include tremor (i.e., repetitive,
regular, rhythmic).
1 2 3 4 5
6. Lower (legs, knees, ankles, toes). (E.g., lateral knee movement, foot taping,
heel dropping, foot squirming, inversion and eversion of foot.)

1 2 3 4 5
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Trunk Movements:

7. Neck, shoulders, hips ( e.g., rocking, twisting, squirming, pelvic gyrations)
1 2 3 4 5

Global judgments
8. Severity of abnormal movements:

. None, normal
. Minimal

. Mild

. Moderate

. Severe

apbrwNBEF-

©

. Incapacitation due to abnormal movements:

. None, normal
. Minimal

. Mild

. Moderate

. Severe

GO wWNPEF

o

0. Patientds awareness of abnor mal mo Vv

. No awareness

. Aware, no distress

. Aware, mild distress

. Aware, moderate distress
. Aware, severe distress

apbhwnNBE

Dental Status:
11. Current problems with teeth and/or dentures

1. No
2.Yes

12. Does patient usually wear dentures?

1. No
2.Yes
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Appendix F - Barnes Akathasia Scale (BARS)

Barnes Akathisia Rating Scale (BARS)

Initials:

Date:

Visit:

Instructions: Patient should bebserved while they are seated, and then standing

while engaged in neutral conversation (for a minimum of two minutes in each
position). Symptoms observed in other situations, for example while engaged in

activity on the ward, may also be rated. Subsetiyethe subjective phenomena

should be elicited by direct questioning.

Objective

0 Normal, occasional fidgety movements of the limbs
Presence of characteristic restless movements: shuffling or tramping
movements of the legs/feet, or swinging of oeg While sitting,and/or
rocking from foot to foot or Awal ki ng
movements present for less than half the time observed

2 Observed phenomena, as described in (1) above, which are present for at
least half the observation ped

3 Patient is constantly engaged in characteristic restless move aues:;
has the inability to remain seated or standing without walking or pacing,

during the time observed

Subjective

Awareness of restlessness

0 Absence of inner restlessness
1 Non-specific sense of inner restlessness
2 The patient is aware of an inability to keep the legs still, or a desire to

move the legs,and/or complains of inner restlessness aggravated
specifically by being required to stand still
3 Awareness of intense cqmulsion to move most of the tinad/orreports

strong desire to walk or pace most of the time
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Distress related to restlessness:

w N -

No distress
Mild
Moderate

Severe

Global Clinical Assessment of Akathisia:

0

Absent. No evidence of awareness oéstlessness. Observation of
characteristic movements of akathisia in the absence of a subjective report
of inner restlessness or compulsive desire to move the legs should be

classified as pseudoakathisia

QuestionableNon-specific inner tension anddjety movements

Mild akathisia. Awareness of restlessness in the legsd/or inner
restlessness worse when required to stand still. Fidgety movements
present, but characteristic restless movements of akathisia not necessarily
observed. Condition causktsie or no distress.

Moderate akathisia Awareness of restlessness as described for mild
akathisia above, combined with characteristic restless movements such as
rocking from foot to foot when standing. Patient finds the condition

distressing

Marked akathisia. Subjective experience of restlessness includes a
compulsive desire to walk or pace. However, the patient is able to remain

seated for at least five minutes. The condition is obviously distressing.

Severe akathisialhe patient reports strong compulsion to pace up and
down most of the time. Unable to sit or lie down for more than a few
minutes. Constant restlessness which is associated with intense distress

and insomnia.
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Appendix G - Simpson Angus Scale (SAS)

SIMPSON-ANGUS EXTRAPYRAMIDAL SIDE EFFECTS SCALE

Initials:
Date:

Visit:

The exam should be conducted in a room where the subject can walk a
sufficient distance to allow him/her to get into a natural rhythm (e.g. 15
paces). Each side of the body should be examined. If one siti@ws more
pronounced pathology than the other, this score should be noted and this
taken. Cogwheel rigidity may be palpated when the examination is
carried out for items 3, 4, 5, and 6. It is not rated separately and is merely
another way to detect rigidity. It would indicate that a minimum score of

1 would be mandatory.

1. Gait: The patient is examined as he walks into the examining room, his
gait, the swing of his arms, his general posture; all form the basis for
an overall score for this item. Thisrated as follows:

0 Normal

1 Diminution in swing while the patient is walking

2 Marked diminution in swing with obvious rigidity in the arm
3 Sitiff gait with arms held rigidly before the abdomen

4 Stooped shuffling gait with propulsion and retropulsion

2. Arm Dropping: The patient and the examiner both raise their arms to
shoulder height and let them fall to their sides. In a normal subject, a
stout slap is heard as the arms hit the sides. In the patient with extreme
Parkinsonds synemysgonlg:;, the arms f al
0 Normal, free fall with loud slap and rebound
1 Fall slowed slightly with less audible contact and little rebound
2 Fall slowed, no rebound
3 Marked slowing, no slap at all

4 Arms fall as though against resistance; as though through glue
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3. Shoulder Shaking:The subjectds arms are bent
elbow and are taken one at a time by the examiner who grasps one
hand and al so cl asps t he ot her aro
subjectds upper arm i s Pisexthrealy t o and
rotated. The degree of resistance from normal to extreme rigidity is
scored as follows:
0 Normal
1 Slight stiffness and resistance
2 Moderate stiffness and resistance
3 Marked rigidity with difficulty in passive movement

4 Extreme stiffnes and rigidity with almost a frozen shoulder

4, Elbow Rigidity: The elbow joints are separately bent at right angles
and passively extended and flexed, w
and simultaneously palpated. The resistance to this proceduteds ra
(The presence of cogwheel rigidity is noted separately.)
0 Normal
1 Slight stiffness and resistance
2 Moderate stiffness and resistance
3 Marked rigidity with difficulty in passive movement

4 Extreme stiffness and rigidity with almost a frozen elbow

5. Wrist Rigidity or Fixation of Position: The wrist is held in one hand
and the fingers held by the examine
moved to extension, flexion and ulnar and radial deviation:
0 Normal
1 Slight stiffness and resistance
2 Moderate sffness and resistance
3 Marked rigidity with difficulty in passive movement

4 Extreme stiffness and rigidity with almost frozen

6. Leg PendulousnessThe patient sits on a table with his legs hanging
down and swinging free. The ankle is grasped by xaenemer and
raised until the knee is partially extended. It is then allowed to fall. The
resistance to falling and the lack of swinging form the basis for the
score on this item:

0 The legs swing freely
1 Slight diminution in the swing of the legs
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2 Modeate resistance to swing
3 Marked resistance and damping of swing

4 Complete absence of swing

7. Head Dropping: The patient lies on a weladded examining table
and his head is raised by the exami
withdrawn and the head allodeo drop. In the normal subject the
head will fall upon the table. The movement is delayed in
extrapyramidal system disorder, and in extreme parkinsonism it is
absent. The neck muscles are rigid and the head does not reach the
examining table.
0 The hed falls completely with a good thump as it hits the table
1 Slight slowing in fall, mainly noted by lack of slap as head meets the table
2 Moderate slowing in the fall quite noticeable to the eye
3 Head falls stiffly and slowly

4 Head does not reach theaexning table

8. Glabella Tap: Subject is told to open eyes wide and not to blink. The
glabella region is tapped at a steady, rapid speed. The number of times
patient blinks in succession is noted:

0 0-5 blinks

1 6-10 blinks
2 131-15 blinks
3 16-20 blinks

4 21 and more blinks

9. Tremor: Patient is observed walking into examining room and is then
reexamined for this item:
0 Normal
1 Mild finger tremor, obvious to sight and touch
2 Tremor of hand or arm occurring spasmodically
3 Persistent tremor of one more limbs

4 Whole body tremor
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10.

Salivation: Patient is observed while talking and then asked to open
his mouth and elevate his tongue. The following ratings are given:

0 Normal

1 Excess salivation to the extent that pooling takes place if théhnw
open and the tongue raised

2 When excess salivation is present and might occasionally result in
difficulty speaking

3 Speaking with difficulty because of excess salivation

4 Frank drooling
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Appendix H - Questionnaire

QUESTIONNAIRES — Cross Sectional Study

Date of interview:

1.*RN no:

2.*Mame:

Contact No.: Patient

Excel

Inclusion

Mame of relative:

3.*Date of birth (dd/mmfyyyy) :

4. *Age

5.%ex: Male=0 Female = 1

6.*Race: Malay=0 Chinese =1 Indian=2  Others =3

7.Marital status: Married =0 Single=1 Divorced = 2 Widowed = 3
8.Education level: Noformal education=0 Primary=1 Secondary=2  Tertiary = 3
9.Dccupational: Employed=0

Unemployed=1 Retired = 2 Housewife = 3 Student=4 MA

10.Diagnosis

Schizophrenia =0 Bipalar =1

11.Year of diagnosis 12 Age of onset 13.* Duration of illness
13.Current Medication

No Name *start date *Current dose *Duration|month)
Antipsychotics

Clozapine Risperidone Amisulpride Olanzapine
Aripiprazole(Abilify]) Quetiapine Paliperidone
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14.Previous medication|past 1 year)

No | Name Start date | End Date Last dose Reason for change

Antipsychotics Clozapine Risperidone Olanzapine Amisulpride

Aripiprazole Quetiapine Paliperidone

15.Female only OnOCP Yessl No=0

16.LMP: Delay Yes=1 No=0
17.5moking status
Newer smoke =0 Former smokers < 20 sticks/day =1  Former smokers 2 20 sticks/day =2

Current smokers < 20 sticks/day =3 Current smokers = 20 sticks/day =4

18.Time since quitting for former smokers

z 10years=0 SAyears=1 1-d4years= 2 <lyear=3

19.Physical activity (physical exercise at least 30 minutes  e.g. brisk walk, jogging, play games)
Newers0, Rarely=1, 1-3 times fmonth = 2, 1-2times/wk = 3,

3 - 4 times/wk = 4, z 5 timesfwk=5

20.History of weight gain

Weight before treatment of 1" antipsychotics (estimate) kg

Waist circumference before treatment of 1 antipsychotics (estimate) om

Medical History

21.Hypertension Yes=1 No=0 if yes, go to 022

22 Hypertension before diagnosis of mental illness Yes=1l Mo=0

23 Diabetes mellitus Yes=1 No=0 if yes , po to 024

24 Diabetes mellitus before diagnosis of mental illness Yess1 MNo=0

24a. Female only : History of gestational diabetes Yes=1 No=0
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10

Family History

25.Hypertension Yes=1 No=0
26.Diabetes mellitus Yes=1 Mo=0
27.0besity Yes=1 No=0
28.Parent obese Yes=1 No=0
29.5iblings obese Yes=1 No=0
Physical Examination
30. Weight: kg
31.Height: cm
32.*BMI:
33.Waist circumference: om
Male =30cm, Yes=1 No=0
Female =80cm,  Yessl No=0
34.Hip circumference om
35. *Waist-hip ratio
36.Blood pressure mmHg
37.*Weight gain > 7% Yes=1 MNo=0
Blood investigation
38.Random blood sugar
Fasting : mmol/| z5.6mmolfl  Yessl No=0
Mot fasting : mmaolfl Duration after meal minutes
z 7.0 mmaol/l Yes=l Mo=0

39.*History of screening before starting 1st antipsychotic treatment : Yes=1

Weight Yes=1
Height Yes=1
BMI: Yes=1

Waist circumference  Yess1

Blood pressure Yes=1

Random blood sugar  Yess1

No=0

No=0

No=0

No=0

Mo=0

Mo=0
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Fasting blood sugar Yes=1 No=0
Hbalc Yes=1 MNo=0
Fasting lipid profile Yes=1 Mo=0
ECG Yes=1 MNo=0
40.*History of screening before changing to another antipsychotic : Yes=1 Mo=0
Weight Yes=1 MNo=0
Height Yes=1 No=0
BMI: Yes=1 Mo=0
Waist circumference  Yess1 No=0
Blood pressure Yes=1 No=0
Random blood sugar  Yess1 Mo=0
Fasting blood sugar Yes=1 No=0
Hbglc Yes=1 No=0
Fasting lipid profile Yas=1 Mo=0
ECG Yes=1 Mo=0
41.*History of monitoring after initiation of antipsychotics Yes=1 MNo=0
Weight Yes=1 MNo=0
Height Yes=1 No=0
BMI: Yes=1 Ma=0
Waist dircumference  Yes=1 No=0
Blood pressure Yes=1 No=0
Random blood sugar  Yess1 MNo=0
Fasting blood sugar Yes=1 No=0
Hblc Yes=1 No=0
Fasting lipid profile Yas=1 Mo=0
ECG Yes=1 MNo=0
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42 *Results

Medication:
antipsychotics

Parameters/Date

Weight

Height

Waist
circumference

Blood pressiure

Randam bload
sugar

Fasting blood
sugar

Hb,lc

Fasting lipid
profile -Total

LDL-C

HOL-C

TG

ECG

*Histary of mental illness

History of hospitalization due to relapse Yessl  No=0
Medication
Date
Medication
No. of relapse
5
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