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ABSTRACT 

This is a retrospective cohort study involving 81 femaie and 149 male patients diagnosed 

wiùi schizophrenia and related disorders. The objectives were to determine if there were sex 

differences in the discontinuation rates of rkpendone, a novel antipsychotic used to treat 

these illnesses. Rates of sexual side effects experienced were also investigated for sex 

differences. 

Females were found to discontinue rispendone at significantly higher rates than did male 

patients at two of the three sites involved over one year of treatment. The third site utilized 

demonstrated no sex differences; this site may demonstrate a different subset of patients with 

the illness. Females at ail sites demomtrated higher rates of sexual side effects during 

treatment with risperidone compared to males. 

These findings suggest that at least some females may have a lower toierance to risperidone 

treatment. Possible reasons for these significant fïndings are explored M e r  in the 

subsequent discussion. 
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HAPTER ONE: 

Despite research efforts, the etiology of mental disorders are for the most part h o w n ;  

current therapies enable clinicians to treat only the resultant symptoms. The cause of 

schizophren.ia, one of the most debilibting disorders, continues to evade both mearchers and 

chicians. Much of what is hown today regarding psychopathology and treatment has been 

learned through the serendipitous discovery of new medications. It is increasingly evident 

in the literature that in the population, this Ïlhess appears to be heterogeneous, yet the lack 

of treatment options does not reflect this obsewation. Many patients are prescribed several 

different medications before one is found that treats the symptoms, often with only limited 

çuccess and at the cost of signincant side effects. Furthemore, a number of patients do not 

appear to respond to any medications and are so called treatment resistant, 

Recent clinical trials of new antipsychotic drugs have expandeci knowledge of drug therapies 

but there are inherent problems in the data collected given the selected and small populations 

the drugs are tested on, and the short period of testing involved. One aspect of drug testing 

and treatment in schizophrenia which has consistently been underinvestigated is the problem 

of sex ciifferences. Investigators and phannaceutid companies have seldom acknowledged 

possible ciifferences in the way male and female patients respond to medications. This has 

resulted in medications being ~leased on the market with limited informaiion on their effects 
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in female patients, particularly women of childbearing potentiai. Clinical trials are not the 

endpoint of investigation, but the beginning; only with widespread use of new drug 

treatments in different population subgroups can &cient data be obtained to truly assess 

the treatments in the population. For this reason, investigations into sex differences in 

efficacy and safety pronles of dmgs are imperative. 

This is a pst-release study wmparing dnig discontinuation rates of male and female patients 

prescribed risperidone, a novel antipsychotic used to treat schizophrenia Possible reasons 

for discontinuhg rispendone and side effect profiles were also investigated as these may 

produce valuable information on Merentai benefits and risks of the medication for each 

sex. Both male and female patients can benefit from accurate information on treatments for 

theù illnesses. 



12.1 aistory of Clinical Trial Policies 

To gain insight into the paucity of the literahire on treatment response data in women, the 

history of clinical investigations must be considered. Although the design and conduct of 

cIinical trials have evolved p d e l  to the advance of modem medicine, there are strong 

iduences f?om the past with regards to ioclusion of women, the problems of which affect 

the present and future. 

The investigation of novel medical interventions demonstrates a history of problems, both 

ethically and scientincally. In the early nineteenth century, the inclusion of vulnerable 

populations giving no regard to consent was seen as a .  opportunity rather than a breach of 

ethical principles. One of the earlier examples of such practices was the use of Amencan 

slave women to test new surgical interventions in repairing vesicovaginal fistulas. 

Anesthetics were not use& and it was regarded as 'resourceful' of these pioneer surgeons to 

utilize the slave women as participants in research "to which noj?ee white woman would 

have subjected herseZj?') 

In the twentieth century, slaves were replaced by incarcerated individuais, both fiom prisons 

and insane asylums, compnsing the major@ of research subjects. Many prisoners 

volunteered during World War II for opportmities to test new treatrnents for tropical diseases 
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affectkg American soldiers overseas. Govemment sponsored programs had no shortage of 

volunteers fkom this population hoping to impress a parole board or eam extra money and 

prideges. It has been estimated that until1972, more than 90% of alI investigational dmgs 

were first tested on prisoners.") 

Following World War II and the controversial Nuremberg trials convicting Nazi scientists 

for 'crimes against humanity', an international standard for human research, the Nuremberg 

Code of Ethics was estabiished in the late 1 MO'S ,  recognizing the fundamentai and sacred 

dignity of human subjectd2) During this period, the public regarded research as dangerous 

and of iittle value to individual subjects. A significant lack of trust by the public and 

hesitancy to participate in clinical trials were the result of exposure of past research scandais. 

These societal attitudes combined with researcher's fear of exploiting 'vulnerable' populations 

caused a dramatic increase in using white males in medical investigations.'*) Using this 

population was viewed as convenient and safer with regard to possible accusations of 

prejudicial practices. 

Several tlagic events resulted in the view that female subjects were a particular hazard in 

medical research, both scienrincally and legdly. Perhaps the most noted of these was the use 

of thalidomide, a new hypnotic released in the 1960's which resulted in an epidemic of 

malformed infants due to the lack of welI-conducted research on the dmg before release.") 

The appearance in the 1970s of vaginal adenocarcinorna in daughters of women who, 

decades earlier, had been prescribed diethylstilbestrol during pregaancy to avoid miscarriage 
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served to demonstrate the timeline which must be considered when assessing long term 

safety of new me di cation^.'^) 

These experiences caused women of child bearing potential to rapidly become regarded as 

'undesirable' subjects by both industry and the research commun@. At this t h e ,  the male 

body was considered the 'normal' physiological state, while women were regarded as a 

variation of the 'male model', and therefore there was no compelling reason to subject them 

to the potential risks of early chical trials.(') 

In 1977 the Food and Dnig Administration (FDA) issued a policy banning women of child 

bearing potential (CBP) f ion participahg in Phase I and early Phase II clinical trials of new 

medications due to growing concems of risks to potential unbom fetuses. Exceptions were 

made to this rule for compassionate use of dnigs to treat Me-threatening illne~ses.(~) 

Although the policy only applied to smaUer early stage trials, many investigators and 

Investigational Review Boards (IRBs) extended the policy to all phases of clinical trials. The 

fear of Iiability grew to proportions exceeding actual liabilities posed in practice?) Little 

thought was given to the fact that as a result of this legislation, exposing women of CBP to 

h g s  untested on female subjects could result in greater h m  to far more patients. 

The 1977 policy raised many issues regarding the autonomous right of women to make 

decisions about their bodies. The FDA defined women of child bearing potential as "UZZ 

premenopad women with a uterus who could physiologically be capable of becoming 
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pregnant" (qy which did not give mdit to the abiiity of women to control their own fertility 

and lifestyles. Women with littie or no risk of pregnancyy incIuding lesbians, women with 

vasectomized spouses and nuns were not eligible to participate in trials under these terms.@) 

The complete exclusion of femde subjects assumed the paternalistic view that dl females 

are alike, are sexualiy active and are unreliable in their contraceptive practice~.~~ 

Some have argued that the same exclusionary practices should apply to fertile s e d y  active 

men; if society deems the health of potential future children enough to justify blanket 

exclusion of fertile females, then ail fertile subjects should be excluded, male and female." 

There is growing evidence that many substances are damaging to sperm and c m  result in 

birth defects in offspring and since men's reproductive period is longer, they could be 

excluded for more years than women? 

Subsequent studies showed that in fact women were very different fiom men in their 

respomes to various medi~tiom.'~~ This data reinforced the argument proposed by women's 

groups advocating the reform of societal attitudes towards the autonomy of female subjects. 

Researchers began advocating for women's participation in clinicai trials of medications 

which would ultimately be used by women, as this information was essential to evaluate the 

d e t y  and efficacy profiles in ùiis demographic group. Because inclusion of women was not 

o c c ~ g ,  the resdts of medical research were in effect, being extrapolated to women 

without sufficient evidence that the conclusions applied to women."*) 
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Examples of trials being conducted on men and erroneous conclusions being drawn are 

numerouS. Cardiovascular medicine has perhaps gained the most attention in this matter. 

Heart disease has fquently been described as a 'male diseasel as it is muent in young men 

Most d e s  on risk facors for heart disease were carried out on middle aged, middle class 

white males, yet it is the leading cause of death in older women.'") Due to these studies in 

men, the Amencan Heart Association recomrnended a diet for their patients that could 

actually exacerbate risk of the iIlness in women? 

The nrst twenty years of a major federal study on heaith and aging included only men, yet 

two thirds of the elderly are women." In another study, fhdings that aspirin could help 

prevent migraine headaches were based on studies ushg only d e s ,  yet women suffer fiom 

migraines three times as often a s  men." Perhaps the most absurd of these studies was the 

pilot project on the importance of obesity on breast and utenrie cancer which was conducted 

solely on male subjectdn 

. 
Many researchers have tried to defend their exclusionary practices, stating that clinical 

research requires 'clean simple data' fiom a homogeneous population. The more alike the 

subjects are, the more any variation can be attrïbuted to the experimental intervention being 

tested!') This theory fails to recognize a more important issue: the data fiom such 

homogenous subjects is useless if it is not generalizable to the population af5ected with the 

illness, which in most cases includes fernales. Representative samples are required for results 

to have applicabiliîy to the society they serve to describe. 
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Reports published by the US G e n d  Accounting Office (GAO) in 1990 stated that women 

were routhely being excluded fiom all phases of cIinicai trials and sex-specinc analyses on 

results were not being pdormed.(") These findings lead to the fornation of the Office of 

Research on Women's HeaIth (ORWH) at the National uistitute of Health 0. Part of their 

mandate was to encourage research in diseases more fiequent in women or in which there 

were Merent risks for womes as well as to ensure women were appropriately represented 

in d l  research studies supported by the NIH.(13) In 1992, the ORWH released a report 

recommending research initiatives in diseases affecting women and analyses which must be 

perfonned to gain insight into sex merences which may be present. 

The FDAts Centre for Drug Evaluation and Research initialiy examined their databases in 

1982, then again in 1988 and 1992 to investigate whether women and other subpopulations 

were included in representative numbers in clinid trials. Results fiom this and other 

investigations indicated that the numbers of women included did not increase fkom 1977 to 

1992 and even when data stratified on sex is available, such data generally is not 

arzaIy~ed.''*'~)In a survey conducted in 199 1, researchers examined all h g  trials published 

in Clinical Phmmacology and Therupeutics between 198 1 and 199 1. They also found no 

significant change in the number of studies including women during that time period."" 

Subsequent to these repcfG, pressures fkom the health care commun@ resulted in the 

reversai of the FDA policy in 1993 to d o w  inclusion of women of CBP in all stages of 

clinid trials.''6) This new policy also included the statement that pharmaceutid companies 
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the lack of appropnate policy worlc, the C d a n  HeaIth Protection Branch does not appear 

to have taken the initiative in enforcing policies to ensure sufncient data on gender 

Merences in treatment response. 

13.2 Changes in Clinical Trial Polieies and Consequenees 

The impact of the FDA's policy changes on pharmacological research, and the recognition 

of the importance of including female subjects, is not yet clear. While females are now 

included in clinical trials, their numbers may be too small to draw useful conclusions. The 

data presented is often not stratified by sex so differences in response between males and 

females is mavailable, and ofien not even investigated. 

Reasons for the poor representation of women in clinical trials are not cleariy understood. 

Some researchers have stated that it is difncult to recniit female subjects. One NIH official 

questioned on recruitment for a cardiology trial was noted in saying that it is "doubfil that 

a su$îcient mmber of fendes would be interested in pmticipan'ng ond be content to go 

fhrough the hassle of taking a placebo. " (19) The reason for this assumption is unclear as 

women who are adequately informed of their risk of heart disease would have as much 

incentive as men to participate? Some cardiac ihesses are known to be misdiagnosed in 

women and be associated with a lack of recognition and validation by chicians." 

Underdiagnosis of these diseases would lower the number of available female patients for 

potential inclusion in clinical trials. 
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nie Pharmaceutid Manufâc~ners Association has conducted its own studies showing that 

the ind~sfry actively recruited women for drug triais, citing that over 90% of the largest 

companies recmited representative numbers of women for clinical trials.@') Interestingly, the 

GAO produced different d t s  with respect to this issue. In their review of pharmaceutid 

companies whose products received FDA approval between 1988 and 1991, 25% of 

manufacturers did not actively remit women for c l in id  trials. Fiuthermore, in 60% of trials 

women were underrepresented based on the gender distribution of the correspondhg disease, 

and in at least 30% of mals fewer than the minimum number of women participants 

recommended by the FDA were in~luded.(~') 

Shidies have dso demonstrated that the percentage of drug trials in which only men were 

enrolled increased between 1969 and 1991. This result is not accounted for simply by the fact 

that total numbers of drug trials increased. Although this is me, the percentage of trials 

including both men and women did not change and the percentage of trials including only 

women decreased in this same time p e n ~ d . ~ )  

Ironically, recent data fiom the FDA demonstrates that females of childbearing potential 

(20-39 years of age) exhibited nearly twice as many adverse drug reactions as age matched 

males; this statistic held true for all age groups except those 19 and undedZ) These results 

strengthen the case for including females in dinical trials, supporting the hypothesis that 

medications act dinerenty in men and women, therefore these differences m u t  be 

investigated. 
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Clinical trials of psychotropic medications have Mered  fiom s M a r  problems as in other 

drug investigations. Several reviews have been perfonned recently demonstrating that 

insunicient research has been conducted to detemine whether there are c l in idy meaningfid 

clifferences related to sex for most h g s  used in psychiatrie t r e a t m e n ~ ( ~ ~ ~  Given that 

women represent approximately 60% of the consumers of psychotherapeutic dmgs @6), it is 

particularly important to conduct appropriate studies to detect sex differences in these 

medications It has been reported that women taking these medications also expenence a 

disproportionate number of adverse events 06), which may have in part arisen due to a lack 

of information fiom chical triais. 

One of the results of testing drugs primarily in male subjects arises due to the fact that men 

normally require higher doses than do women. An example of this was the introduction of 

the antidepressant buproprion. Dosages concluded to be appropriate fiom clinical trial data 

resulted in seizures in bulimic women after buproprion was released on the market, causing 

the pharmaceutical Company to conduct M e r  study and eventually revise their dosage 

recommendations for female patients.nq 

While the development of the next generation of new drugs wiU be positively afEected by the 

new FDA legislations, the medications already available on the market require M e r  

investigation post hoc to determine diffaences in safety and efficacy. The relatively long 

time M e  fiom initial clinical trials to the marketing of medications indicates that many 

newly released dmgs were studied under the old d e s  which prevented women fkom fully 
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participahg in testing. Long term data on safety and efficacy of all new dmgs can only be 

gaineci by longer studies than are curzently seen in premarket investigations. Due to the lack 

of women in these earlier mals, the need for ngorous postmarketing investigations on the 

eEects of medications in women may be pdcularly important. 

1.23 Schizophrenia 

Schizophrenia is a brain disease characterized by a heterogeneous group of symptoms 

associated with impaired social fûnctioning. The primary classification system used by North 

American psychiatrie health care workers is the Diagnostic and Staîistical Manual of Mental 

Disorders, the most recent version king  the DSM-IV, or the foiirth editi~n.'~~) The DSM-IV 

specines various criteria for the diagnosis of schizophrenia @SM-IV code 295). Key to the 

diagnosis is the presence of characteristic symptoms, commonly separated into two broad 

caîegories - positive and negative. Positive symptoms are named for the additions or excesses 

beyond the u s d  pre-rnorbid behaviour of the patient, whereas negative symptoms represent 

a diminution or loss of normal fûncti~n.~) The illness can be m e s t e d  as Werent groups 

of symptoms in different patients. Common symptoms classified into these two groups are 

shown in Table 1, 
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Table 1. Positive and negative symptoms of schizophrenia. Adapted &om references 28 and 30. 

1 Delusions 
Hallucinations 
Formal thought disorder 
Disorganized behaviour 

Flattened afFect 
Alogia 
Avolitiodapathy 
EmotionaI/social withdrawal 
Dysphoric mood 
Psychomotor retardation 
Poor attention 

While the use of the positive-negative symptoms method of classification of schizophrenia 

is an oversimplincation of the illness, it is widely used and therefore will be adopted for the 

purposes of this study. However, it is important to note that the course and symptomatology 

of schizophrenia extend beyond these categories and affect multiple facets of hedth 

including both cognitive and behavioural impairment. 

Positive symptoms are most commoniy associated with schizophrenia as they are more 

apparent to the untrained observer and are the indications of fiank psychosis. They are also 

more acute and ofien transient in nature. However many have suggested that it is the negative 

symptoms which are more chronic and often produce more long-term darnage to the patient's 

ability to relate to others and sense of ~eIf-worth.(~') in this regard, negative symptoms can 

be particularly disabling, as not ody  do they exert their effects directly, but symptoms like 

amotivation and anhedonia can also contribute to the patient's inability to work towards 

hproving his or her own well-being. 
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Positive &or negative symptoms are accompanied by social or occupational dysfiuiction 

and must have persisted for longer than six months to qualify for a diagnosis of 

schizophrenia Also, the possibility of symptoms occurring as a result of a medical condition 

or organic cause must have been d e d  out(2s) 

Symptomatology in schizophrenifonn disorder @SM-IV code 295.40) is identical to that of 

schizophrenia with the exceptions that duration of i hes s  is shorter (between one and six 

months), and social dysfûnction may or rnay not be present. Patients diagnosed with 

schizoaffective disorder @SM-IV code 295.70) share the same core symptoms as those with 

schizophrenia. However, in these patients the disorder is accompanied by prominent 

symptoms of mood disorder, including depressive or manic symptoms or a mVc of the t ~ o . ~ ~  

Although the etiology of schizophrenia is as yet unlmown, the most widely used mode1 to 

account for all the contributing factors is that of the stress-diathesis modei. It postdates that 

a person may have a pre-existing vuinerability (diathesis) rhat when under stressfbi 

innuences, results in the appearance of symptoms of the illne~s.'~~) Since schitophrenia has 

been demonstrated to have a genetic component, it has been suggested that genetic 

predisposition may form the diathesis upon which enviro~l~~lental stress cm act These factors 

of stress and diathesis are not both required for omet of the iuness, as the lifetime prevalence 

rate of schizophrenia is approximately 1% in the general population, including those with no 

family history of the disorder, and is consistent across al1 cultures of the world.'" 
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The symptoms seen in schizophrenia were historically thought to be caused by an excess of 

the neurotransmitter dopamine in certain areas of the brain. Most of the information leadhg 

to this theory came fiom the fïrst medications used to treat the ihess, drugs which acted as 

antagonisa at dopamine receptors and resulted in relief of positive symptoms in some 

patients. 

While the hyperdopaminergic theory has gained credibility, it appears that it may only be 

applicable to the mesolimbic tract, one of several dopamine pathways in the brain. There is 

evidence to suggest that this pathway may become overactivated in patients with 

schizophrenia. Positive symptoms are thought to be due to the increase in dopamine in this 

tract, hence the demonstrated efficacy of dopaminergic antagonists for these sympt~ms."~) 

Other dopaminergic pathways, namely the nigrosmatid and mesocortical tracts, are 

postulated to be involved in negative symptomatology and cognitive impairment, although 

the involvement of the nigrostriatial tract has been di~puted.'~) It appears that there is a lack 

of dopamine in these pathways in contrast with the hyperdopaminergic state of the 

mesolimbic There is convulcing evidence that addition of a dopamine precursor such 

as Ldopa as adjunctive therapy to a typical antipsychotic may alleviate negative symptoms 

for some patientd3') 

The fourth major dopamine tract af5ected by the treatment of schizophrenia is the 

tuberoinfundibular system, which contruls neuroendocrine secretion. Altered dopamine 



levels in this tract have not been f o n d  in schizophrenic patients.o3) 

Complicating the issue has been the isolation of several different subtypes of dopamine 

receptors, including five classes labeiled D,-D,."6) These subtypes each v q  in number and 

distribution among different structures in the braie 4 receptors are by far the best 

characterized, and are the targets of all antipsychotics to some degree. The deviation of 

positive symptoms has been proven to be closely correlated with occupancy of the D2 

receptors? D,, D, and D, receptors are also attracting attention in the search for new sites 

of activity for novel antipsych~tics.~~) It is hypothesized that developing compounds more 

selective for certain receptor subtypes and tracts of neurotransmission wiU decrease the 

negative effects on the brain caused by non-selective antidopaminergic cornpound~.'~~) 

h the last decade, more medications acting at various receptors in the brain have been 

produced and found to be efficacious in treating some symptoms for some patients. These 

fmdings are providing evidence to researchers that many difEerent receptor systems and 

pathways rnay be involved in the manifestations of s~hizophrenia'~~) 

Aside fiom dopamine, the neurotransmitter attracting the most attention in the field of 

research in schizophrenia is serotonin or 5-hydroxytryptamine (5-HT). The involvement of 

serotonin is based on the hypothesis that 5HT hyperactivity may be related to dopamine 

hypoactivity in the nigrostrïatiai and mesocortical tracts of the schizophrenic brain?) Many 

newer antipsychotics are being developed which have potent 5HT antagonism. Prelirninary 
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investigations indicate that these medications may be successfid in treating the negative 

symptoms of the illness, supporting the hypothesis that 5Hï may be involved."") One 

existing theory is that it may be the ratio of SHT,/D, antagonism which is important in 

treating the illness and not absolute quantities of antagonism at either receptod4*] 

Other neurotransmitters currently being investigated for involvement in psychopathology 

include norepinephrine, gamma-aminobu*c acid (GABA) and N-methyl-D-aspartate 

(NMDA).'~') Although extensive discussion of neurotransmitter research is beyond the scope 

of this review, it does provide insight into the complexity involved in the presentation of 

schizophrenia. 

1.2.4 Treatment of Schizophrenia 

Cwent treatment of schizophrenia utilizes biological, psychological and social interventions. 

Longitudinal research has demonstrated that psychothempy aione is ineffective in treating 

these patients. The large majority of patients are treated with medications at least 

periodically, ofien in combination with psychotherapeutic techniques and/or rehabilitation 

strategies.''') This ailows the clinician to treat both the proposed underlying biochemical 

imbalance as weil as the behaviourai and cognitive dysfünctions which oflen arise due to the 

symptomatology of the disorder. VittuaDy al1 patients are treated pharmacologically for the 

acute £irst break of symptoms. Aithough 2530% of patients may succeed in discontinuing 

medication and not relapsing following the initial break, the majority of patients can 
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unfortunately expect to require ongoing treatment with medications, whether intennittentiy 

or c~ntinuously.'~) 

Various chernical ciasses of antipsychotics have been deveioped since the 1950's. The 

majority of these fd into a group termed the 'Srpicai' neuroleptics, characterized by their 

potent action on dopamine @J receptors in the brain. These dmgs have been found to be 

effective in ameiiorating the positive symptoms of schwphrenia, but have very little effect 

on negative symptoms for most patients? ~ h e  t h e q  of negative symptoms conelating with 

hypodopaminergic activity in the nigrostriatial and mesocomcai areas is supported by the 

inefficacy of typical neuroleptics in trating this spectrum of the illness; most of these dmgs 

are non-seiective D, antagonists throughout the brain and these patients may already have 

an insufficient level of dopamine in the pertinent area~. (~~)  

Other receptors are Bected by sorne typical neuroleptics, including the histamine (H,) 

receptor and the alpha (a,) adrenoreceptor. Antagonism at both of these sites causes 

sedation, a side effect affecthg an estimated 35% of treated patientsB9**) Orthostatic 

hypotension is also a result of Hl and a, antagonism, another common problem seen more 

fiequently in elderly patients." The fkquency of orthostatic hypotension has been estimated 

to be 22% across all age gr~ups.'~) Weight gain has been estimated to affect one third of 

trcated patients and is suspected to be due to antagonism of hypothdamic 5HT re~eptors.(~~ 

Many antipsychotics have antagonist action at acetylcholine muscarinic (M) receptors, 

causing such autonomie effects as blurry vision, decreased salivation and constipation.(47 
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Perhaps the moa senous of the common side effects are the extrapyramidal symptoms (EPS) 

associated with these medications. EPS is a term given to a group of movement disorders 

characterized by muscle rigidity, involuntary movements and re~tlessness.(~*) Acute EPS is 

hypothesized to be due to hypodopaminergic activity in the nigrostriatial tract of the brain, 

also termed the extrapyramidal path~ay:~~) Antipsychotic medications due to their dopamine 

antagonist properties, reduce the levels of dopamine in this pathway, cacausing EPS to emerge. 

A therapeutic window for antipsychotic medications is thought to exist between a minimum 

D2 receptor occupancy required for antipsychotic efficacy (70%), and a maxulnum receptor 

occupancy above which EPS wiil occur (80%).(~') 

EPS has been estimated to occur in up to 90% of patients taking standard neuroleptics; this 

high rate may be due to includhg symptoms such as akinesia, which is ofien 

indishguishable from negative symptoms that are features of the iilness itself.("' One of the 

more common extrapyramidal symptoms, pseudoparkllisonism, is estimated to occur in 15- 

50% of patients treated with conventional antipsych~tics.~') hother  common symptom in 

this spectnun is akathisia, or restlessness, which bas been thought to be the most distresshg 

for patients, and the primary reason they become non-cornpliant with their medi~ations.(=~) 

Tardive dyskinesia (TD) is a chronic form of EPS due to long-tem neuroleptic use.(%) The 

symptom is characterized by involuntary movements, usually of the jaw, tongue or face, but 

occasionally the trunk and lunbs are affected. TD may be due to compensatory development 

of supersensitive dopamine recepton following chronic blockade by antip~ychotics.'~~) It is 



estimated that after one year of exposure to conventiod antipsychotic treatment, 5% of 

patients wi i l  develop TD, and continuai exposure WU elevate the hquency of TD by about 

5% a yearJ5') 

Other side effects common with neuroleptics are associated with elevation of prolactin, a 

hormone involved in lactation post-pam~n.'~~ Prolactin n o d y  exists at low levels in the 

blood; basal levels are in the range of 5 - 25 ng/mL in men and nonpregnant, nonlactating 

womedm Prolactin levels in drug-fke schizophrenic patients have not been found to differ 

~ o m  healthy c o n ~ l s . ( ~ ~ ~ ~ )  Dopamine is hown to be a prolactin inhibiting factor (PIF), 

blocking reiease of the homone fiom lactotrophs, specialized cells in the anterior pituïtary 

gland. Antipsychotics may therefore cause elevation of prolactin by blocking dopamine 

release in the tuberoinfiuidibdar tract leading to the pituitary and removing the inhibition on 

prolactin release nom the lactotrophdw) 

The magnitude of prolactin increase due to D, antagonisrn by typical antipsychotics has been 

show to be directly related to the dosage g i ~ e n . ( ~ ~ '  Levels appear to plateau after 

approximately one week of treatment, and nomalization of levels has also been found in 

some patients treated with antipsych~tics.(~~ 63) Prolactui levels have been reported to retum 

to basdine for most patients within days of discontinuation of therapy, although some 

patients continue to experience hyperprolactinemia for three weeks or longer.(@) 

Prolactin elevation causes a host of side effects in both men and women. Included in this 



group are sexual side effects, which include both those effects involving sexual function 

(impotence, orgasmic dyshction) and those involving reproductive fiuiction (menstnial 

disorders, galact~mhea).'~) Sexual side effects have been shown to occur at prolactin levels 

above 40 ng/mL (') (levels in pregnant women at term generally reach between 200-300 

ng/ml).<6n Antipsychotics are known to elevate prolactin to levels weil above 40 ng/mL, 

some approaching the levels of pregnant ~omen.'***~~) 

The actions and effects of prolactin have not all been elucidated, however it is known to 

interact with other hormones and neurotransmitters directly involved in sexual hction. 

Galactorrhea, gynecomastia and amenonhea are direct red ts  of hyperproiactinemia, effects 

n o m d y  seen in breastfeeding women postpartum. Hi& levels of prolactin can cause 

decreased testosterone levels, which results in decreased deske or libido, as weil as 

impotence in men.") 

Hyposexuality or decreased desire, has ken  dernonstrated to e t  untreated schizophrenics 

at higher rates than medicated patients, indicating that perhaps there rnay be several 

etiological factors involved. It has been postulated rhat antipsychotic treatment rnay improve 

some of the more cognitive dimensions of sexual fûnction such as se- thoughts and desire 

for sex, but impairs the more physiologicd dimensions such as arousal, orgasm and sexual 

sati~faction.(~q 

While prolactin has not been proven to cause all identified sexual side effects, it may be 
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involved in many facets of sexual and reproductive function, whether dLectly or indirectiy. 

It has been estunated that up to 50% of patients taking antipsychotic medications have some 

level of sexual dysfunction which in a third of cases cm be duectly attributed to the 

medication. These effects have been shown to inmease non-cornpliance significantly, 

particuIa.1~ in young rned43 

Such side effects and treatment resistance to traditionai neuroleptics accelerated the search 

for new antipsychotics. Researchers began to focus their attention on other receptors, in 

particular the 5HT, receptor. Clozapine was the first such 'atypicai' dmg re-released in 1990 

afier being withdrawn fiom the market for many years due to the discovery of dangerou 

hematoIogicai side effects. This medication has activity at multiple receptors in the brain, 

including both SHT, and 4 receptors, and has proven to be efficacious for many hitherto 

treatment resistant patients, treating both positive and negative symptorn~.'~~) Risperidone 

followed in 1993 with potent affinity for 5HT2 receptors and a relatively lower aninity for 

D? recept~rs.'~~) 

A list of semai side effects resulting fiom antipsychotic treatment is shown in Table 2. 



Table 2. Serual side effects resdting from antipsychotic treatment. Adapted from 
reference 9. 

l 

1 Desire disorders 
Hyposexuality 
Hypersexuality (rare) 

Breast Disorders 
Gynecomastia 
Galactorrhea 
Pain/tendemess 

Orgasm irregularïties 
Anorgasmia 
Diminished fiequency of orgasrns 
Orgasrnic inhibition 
D yspareunia 

Infertiiity 
Hypogonadism 

Males 
- 

Erection difficuities E jaculation difficulties 
Inability/difficuity Retarded ejaculation 

O btaining/maintaining Ejaculatory inhibition 
Decreased quality of erection Orgasm without ejaculation 
Pnapism Decreased ejaculatory volume 

Anesthetic ejaculation 
Infertility 
Decreased or malformed spennatogenesis 

Menstrual Disorders 
Arnenorrhea 
Dysmenorrhea/menorrhagia 

Various definitions have been proposed to separate 'typical' antipsychotics fiom the novel 

'atypicai' medications. Most involve the observed tendency for atypicais to induce lower 

levels of EPS than is seen with the typical drugs. ('O) In 1989 it was noted that d l  medications 

termed atypical had proportionately higher &ty for 5HT2 receptors than D, receptors, and 
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a definition incorporating the effects on EPS was fomed."') Seeman (42) has suggested that 

a SHT2D2 ratio of ten is necessary to avoid EPS, therefore this ratio has been accepted by 

some as a 'recipe for aîypicality' in antipsychotic development. 

As this definition of an atypical neuroleptic involves a lower aff?nity for D, receptors, it is 

plausible to speculate that the prolactin response to such a medication would be lower 

relative to standard antipsychotics which have higher aff?nities for & receptors. This is due 

to the observation that prolactin elevation with these medications is dose dependent, or more 

specifically receptor binding affinity dependent. This redt is seen with the novel 

antipsychotic clozapine, which has a relatively low af3b.i~ for D, receptors and shows no 

signincant prolach elevation fiom ba~eline?~~) Olanzapine, a new atypical antipsychotic 

released in 1997, shows proportionately higher binding affinity for 5HT2 receptors than for 

D2 receptors and dso appears to have a minimal effect on prolactin levels, akhough these are 

p r e l i m  reports.v4) Such obsewations have caused some researchers to include the lack 

of prolactin elevation in the definition of an aspical antipsychotic. 

13.5 Sex Dineremes in the Presentation of Schizophrenia 

Research into sex-specific Merences in the course and symptomatology of schizophrenia 

is imperative, for if there are ciifferences in the way the illness rnanifests itself in males and 

fernales, the treatment shouid be modified to fit the illness. Sex differences in schizophrenia 

have been of interest to researchers for many yem. The demographics of various disorders 
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have been weil documented, leading researchers to try to understand the factors underlying 

differences between males and females. 

Although the majority of surveys report the lifetime prevalence of schizophrenia to be 

approximately equal in males and femdes n.n, there are sex merences in the course and 

outcome of the i h e s s .  Women tend to have a later onset than do men O@, and aiso 

demonstrate a second 'peak' of illness onset much later in Me ("*"), a phenornenon which is 

not seen in men Male patients were also reported to demonstrate a longer duration of ilhess 

prior to seeking treatment (77 weeks) than did female patients (33 weeks) which may be 

important as a longer treatment lag t h e  has been associated with poorer out~ome.('~) 

In the fiterature, male patients have demonstrated a higher fiequency of negative syxnptoms 

associated with their illness than females, while females are hypothesized to demonstrate 

more affective symptoms (81*E), akhough t h i s  result has not been replicated in other 

StudieS.(8'*") 

Sex differences have dso been elucidated in the familial transmission of schizophrenia 

Several shidies have show that relatives of female schizophrenic probands have a greater 

risk of developing schizophrenia than do relatives of d e  probands with ~chizophrenia(~~)  

It has been suggested fiom these findings that environmentai factors may play a larger role 

in the appearance of the illness in males to account for the equal prevaience between the 

sexes. 
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In an extensive meta-analysis performed on treatment outcorne data fiom several studies, 

males were shown to spend more days in hospitai and were at higher risk for 

rehospitalization than fendes, although actual numbers of hospitalizations was not found 

to differ.(m The authors concluded that the sex dinerences were not accounted for by age at 

first hospitahation or other demographic factors, and therefore must be considered in the 

context of sex related factors. 

One theory which exists conceming sex merences involves the presence of the sex hormone 

estrogen, which is hypothesized to have a dopamine blocking effect. This effect would 

theoretically result in the more benign form of schizophrenia commonly seen in female 

patientdS8) Dopamine receptors have been demonstrated to increase in response to chronic 

estrogen treatment (89), and similar effects have been found in noradrenergic and 

serotonergk ('') systems, although the effects of each of these on clinicd presentation has not 

been elucidated. 

Additional support for the estrogen hypothesis is found in the fact that in pre-menopausal 

women exacerbations of the illness occur most fiequently premenstnially and post-partum 

when estrogen levels drop off?) The second peak of onset of schizophrenia in women 

coincides with, and has been attributed to the occurrence of menopause, again when estrogen 

levels decrease.'') It has been found that as women age and reach menopause, gender 

differences in the course of ilhess may disappear over 
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ûther theories exist concenthg the cause of sex differences in the course of illness including 

better psychosocial adaptation in females at the time of ilhess This may be due to 

the later average age of onset; women rnay have more social supports in place at this time. 

Structural brain dinerences have also been found between male and female chiIdren, 

indicating possible neurodevelopmental differences? Brains of male patients have 

consistently been found to have more deviance in morphology than the brains of female 

patientdm It is hypothesized that the genes responsible for the disorder are expressed early 

in Me and act to impair neuronal migration The pace of brain maturation is different in male 

and female fetuses, and variations of hormone levels affect neurodevelopment. Greater 

exposure to ovarian hormones may protect females against perhtal hypoxia andor 

trauma(92) These factors may cause gender merences in both age of onset and course of 

illne~s.(~*) 

PrenataI infection is also theorized to be a predisposing factor to later development of 

schwphrenia; this effect has been found to be more fiequent in female offspring than male 

("), although there have been contradicting reports on these resuits. 

Sex differences in the course of schizophrenia are important to consider in the context of 

treatment response. The same factors causing variation in the presentation of the illness may 

be producing similar deviations in treatrnent response and tolerance of medications. 

DSerences in the symptomatology of the illness in men and women also provide valuable 



insight into the possible rasons for treatment failme in each sex. 

1.26 Sex Dineremes in the Treatment of Schizophrenia 

Plrhile sex merences in the onset and course of schizophrenia exia and warrant m e r  

research, clinical research having a more immediate impact on treatment of these patients is 

also urgently required. An understanding of sex specific merences in treatment response 

and adverse events to available antipsychotic medications le& to better treatment 

management for both male and female parients. The merences seen in both the course of 

illness and matment response between men and women ais0 strengthen the argument for the 

inclusion of females in al1 stages of psychopharmacologie investigations. As biologicai 

therapies have been determined to be the mainstay of treatment for this population, this 

discussion wiIl be limited to these modalities. However it is important to note that the 

psychosocial aspects of treatment of schizophrenia are pertinent, and likely involve various 

gender related differences as well. 

Although the basic mechanism of action of neuroleptics is the same in either sex, Merences 

between men and women do exist in the pharmacoicinetics (bioavailability, absorption and 

metaboiisrn) and pharmacodynamies (therapeutic action) of these drugs. Proposed reasons 

include differences in gastric emptying times, proportions of lem body mass and adipose 

tissue composition which cm affect clearance times. Also, flucniating levels of endogenous 

or exogenous hormones c m  affect hepatic enzyme systems and protein binding of 



Women and men have different proonles of efficacy on antipsychotic medication; women 

generally respond better, require shorter mals of medication to respond and lower dosages, 

both in the initial response and long tem maintenance phases of pharrna~otherapy."~') 

Likewise, female schizophrenics were found to have pater plasma neuroleptic levels than 

their male counterparts on similar medication dosages, even d e r  correction for differences 

in weight? Fernales have also been found to have higher utilkation rates of medication. 

One study reported a rate of psychotropic dmg consumption of 142.3 females 11000 

inhabitants vs. 50 males/l 000 in habitant^."^^) This evidence, combined with the 

phamiacokinetic properties in women, suggests that females may not be optimally served by 

cuirent prescribing practices. 

Neuroleptics used in the treatment of schizophrenia, with the exception of clozapine (='O3' 

and possibly some of the newer atypical neuroleptics, are all hown to increase proIactin 

levels in both men and ~ornen.( '~) Higher leveis of prolactin have been reported in women, 

('**'') perhaps due to sensitization of the pituitary by e~trogen.'~') This elevation of prolactin 

dong with other sex hormones can cause a range of side effects including amenorrhea aad 

gdactorrhea in women and impotence and ejacuiatory dyshction in men.'lM) These side 

effects are documenteci in the literature fiom clinical trials, but there is rarely any breakdown 

in the analysis of discontinuation rates resulting fiom mch events between men and wornen, 

or between pie-menopausal and post-menopausd women. In one review of side effects of 
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antipsychotic medications, the authon concluded that this class of dmgs causes sexual side 

effects in 30-60% of patients. However, fewer than 10 of the studies reviewed included more 

than 20 subjects, and only one study included any female s~bjects.('~~) 

Despite the severity of psychotic symptomatology, patients in a subjective response study 

conducted by Finn (Io6) indicated that they were more 'bothered' by genitaysexual side effects 

than by any of their symptoms of schizophrenîa, with the exception of paranoid delusions. 

Sexual side effects in these patients are often not recognized or detected in rnany patients. 

When these side effects are discovered, they are often poorly managed by clinicians. The 

mistake is often made by clinicians of presuming that sexual function or perhaps more 

importantly, sexual dysfunction, is not important to those without sexual partners and the 

Ixifomation is therefore not asked of the patient"") SexuaI side effects are also seen by many 

patients to be a difncult topic for discussion in the clinical environment. In a study of 28 

galactorrheic women, o d y  8 patients volunteered the information regardhg their 

dactorrhea; the remainder found it a personal and embarrassing issue.u0n Due to these - 
communication problerns on the parts of both the clinician and patient, it is likely that these 

side effects are vastly underreported in the literature and underrecognized in the clinic. 

A related problem with many clinical trials is the actuai length of the trial. The majority of 

pre-market investigations of new neuroleptics last less than three months ('O0), which may be 

too short-terni to be able to accurately assess the emergence of many side effects. Some of 

these, including some sexual side effects such as amenonhea, can take months to arise.(Iw) 



3 2  

It has been estimated that a ciinid trial of a neuroleptic should be at least six rnonths long 

for an accurate evduation of sexual side effect~.'~) 

Sample size is also a key issue in investigations of sexual side effects. Many of these effects 

occur at rates under 10%. At these rates, the number of patients requUed in a study to 

produce meanin@ results can be relatively high. While males are generally included in 

sufEcient numbers, this may not be hnie of female subjects. Sexual side effects due to 

antipsychotic medications are reported more often in males; part of the reason for this may 

be the fact that the sample size of female patients did not result in SUflicient statistical power 

to detect a merence in sexual side effects relative to other treatment groups. 

The most comprehensive study on side effects of antipsychotics was conducted by Lingjaerde 

et al (1 987) (*) involving 239 1 patients (1 132 fernales, 1259 males). This snidy was aIso one 

ofthe oniy ones using sex-stratified adysis. Sexual side effects were f m d  to occur most 

fiequently between three and six mon& into treatment. The most common side effect Li 

both men and women was hyposedty or reduced desire, occurring in 36.9% of women 

and 36.6% of men. This data is contrary to prominent staternents in the literature suggesting 

that hyposexuality is more common in male patients.'65) Orgasmic dysfiinction was more 

common in women (1 9.30/0) than men (1 5.9%), as was galactonhea (5.3% in women, 2.7% 

in men). Gynecomastia was reported to be more cornmon in men (6.0%) than women (3.0%), 

however it has been stated that gynecornastia is very difficult to detect in women, particuiarly 

in the absence of  breast pain andh tende~ness.(~) Erectile dysfunction and ejaculatory 
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dysfiuiction occurred in men at rates of 21 -5% and 18.7%, respectively. In this study it is 

noteworthy that the sexual side effects did not change with duration of treatment, indicating 

that tolerance of the medications did not occur. As long as patients remained on the 

neuroleptic, most continued to experience sexual side effects." 

Teusch et al conducted a study in 1995 on mentafly ill patients with various diagnoses 

and compared their rates of sexual dysfunction to normal controls. Sexual dysfùnction 

categories included interest/desire, emotional arousal and orgasm in both sexes, erectile and 

ejaculatory dyshction in d e s  and vaginal lubrication, vaginism and menstnial disorders 

in femaies. In almost all categories, schizophrenic patients were found to have higher 

fiqueencies of dyshction. In the female group, 93% of schizophrenic patients displayed at 

least one sexual dyshction (including menstnial disorders) compared to 63% of controls. 

Female patients also exhibited higher rates of hyposexuality (60% vs. 26% of controls) and 

menstnial disorders (67% vs. 11% of controls). Male schizophrenics also demonstrated 

higher values than normal controls: 87% of these patients showed at l es t  one sexual 

dyshction compared to 27% of controls. Also elevated in the male group was the fiequency 

of orgasmic dyshction (53% vs. 9% of controls) and ejaculatory dyshction (43% vs. 0% 

of controls). In all categories the values demonstrated statisticai significance with the 

exception of emotional arousal, vaginal lubrication and vaginism in the femaie group. 

The prevdence of tardive dyskinesia, postulated to be due to chronic conventional 

neuroleptic treatment, is also known to show sex merences, particularly later in life. 
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Postmenopausal women are known to have higher rates of TD associated with neuroleptic 

use than either men or young women?") This effect is also hypothesized to be related to the 

Iower level of estrogen protection of dopamine receptors in these women. 

Some of the oider 'typical' (principally dopamine antagonist) neuroleptics have been 

investigated d e r  release by independent investigatos to detemüne the ciifferences in 

response between the genders ('Io), but the same has not been cmied out for the 'atypicall 

neuroleptics, with the exception of clozapine in a recent publication!"*) This study was 

canied out in order to examine whether sex differences occur in the group of patients non- 

responsive to the majority of neuroleptics, more commonly referred to as treatment-refktory 

schizophrenics for whom clozapine is n o d y  presmied Contrary to existing literature on 

treatment response, the female group showed a poorer response in psychopathologie indices 

and dropped out at a higher rate. The authors concluded that this group of patients may 

represent a unique subgroup of schizophrenic patients due to their treatment resistance and 

rnay not be comparable to the entire population with this illness.'"'' 

Rispendone is also an atypical antipsychotic currentiy being prescribed for many patients; 

udïke clozapine, rispendone has not been studied for any sex Merences in treatment 

response. This medication rnay &O be dissimilar fiom other medications in ways particularly 

important to women's health, which wiiI be discussed in the next section. 



1.2.7 Risperidone 

Risperidone is a novel antipsychotic released in 1993, temed 'atypical' due to its higher 

antagonistic &ty for serotonin ( S m  receptors than for dopamine (DJ receptors and its 

propensity to cause less EPS at effective antipsychotic doses. It was the fim atypical 

antipsychotic post-clozapine to be released, and as such caused much excitement in the field 

in the anticipation that an efficacious medicabon was finally avaiiable which did not cause 

either the same levels of EPS as the Srpical antipsychotics, nor the hematological probiems 

associated with clozapine. 

Data ftom various clinical trials conducted before and after the dnig was released on the 

market indicate that risperidone has not demonstrated a significant advantage in treating 

positive symptoms over standard antipsychotics, except perhaps in a subgroup of patients 

non-responsive to conventiod medicati~ns.("~) However, negative symptoms have been 

shown to be ameliorated in patients taking risperidone ("3), compared to typicai 

mtipsychotics which as a group are relatively ineffective in treating the negative syndrome 

of ~chizophrenia(~~ Prelimiaary r ed t s  also niggest that cognitive deficits (' 14) and affective 

symptoms seen in the f i e s s  may be improved with risperidone. 

Risperidone's high SHT2/& ratio is hypothesized to be the reason for the lower incidence of 

EPS seen with risperidone relative to the standard neuroleptics, which act primarily on D, 

receptors and often have high rates of EPS associated with their use. In 1993, a variety of 
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neuroleptics were tested in Cebus monkeys for 'atypicality' using the dennition of high 

(typicai) vs. low (atypical) propensity to cause EPS.'llv According to these cnteria, 

risperidone was classified as atypical at low doses and typical at higher doses. This would 

indicate that the dnig causes EPS, but only at doses higher than is nomally required for 

antipsychotic efficacy. 

The various receptors involved in the chernical profile of risperidone and potential resdtant 

side effects is shown in Table 3. 

Table 3. Receptor binding affinities and possible actions of risperidone. Adapted Born 

The eficacy profile of risperidone is cwilinear or bell-shaped, unlike most other 

antipsychotics which have a direct dose-response relationship. This indicates that the efficacy 

of rispendone in treating symptoms of schizophrenia increases with dose until a critical point 

(approximately 6 mg/day) after which it starts to decrease; at doses above 12 mg/day 

risperidone was found to be no more effective in the treatment of psychosis than hdopendol, 

reference 70. 

I 

Potenfial eflects 

1 negative symptoms, sexual dysfunction?, weight gain? 

1 positive symptoms, EPS, 1 prolactin 

orthostatic hypotension, heart palpitations, 1 symptoms? 

sedation, orthostatic hypotension 

Receptor 

sHTz 

Dz 

a1 

HI 

Amnily 
ttts 

u 

$-tt 

+ 
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a traditional neuroleptic. At 16 mg/day, rispendone also produced as much EPS as 

hal~peridol.''~~) 

Postural hypotension is a common side effect of rispendone, particularly during the first 

week of treatment. However, adaptation was found to occur, so a graduaf titration scheme 

was recommended by the pharmaceiuical Company to avoid appearance of this effect.'''" 

Similarly, insomnia was found to be a common side effect with risperidone due to the fact 

that it is not as sedating as other neuroleptics, although patients also adapted to this effect 

after the initial penod? Ig) 

Rispendone appears to elevate prolactin to higher levels than other neuroleptic~.(~~) 

Experiments reveaied that risperidone was 3-5 t h e s  more potent tha. haioperidol (a potent 

D2 antagooist) in elevating prolactin levels in rats (120), while 4-week trials in humans showed 

an initial 7-fold increase in prolactin levels which did not decline until the dmg was 

di~continued."~~) The mechanism for tbis effect on prolactin is unclear as its binding afnnity 

for dopamine receptors is almost 20 times weaker than its affnity for serotonin receptors and 

is halfthat of haloperidol's aff?nity for D, re~eptors.("~) Regardiess of the cause, this effect 

on prolactin is a concem for clinicians treating premenopausal women with risperidone as 

the possible higher incidence of side effects due to the elevation may make the drug 

intolerable for some patierd6> This is particulariy pertinent given the hding  that females 

may be more sensitive to dopamine blockade, causing proportionaily higher prolactin levels 

than seen in men.'58*61) Ln fact, some authors subscribing to the importance of prolactin in the 
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definition of atypicality will not classify ~spaidone  as atypical due to its abiiity to increase 

prolactin to signincant levels. 

Much clinically relevant data is Iacking fiom clinicd trials on risperidone. While information 

on symptom reduction and some side effects is extensive in treatment groups, there is rare1y 

any stratification according to sex, nor is there documentation of many side effects perhaps 

considered less important to clinical outcome. In a review of 21 clinical evaluations on 

risperidone prior to its reIease it was shown that only 3 were foimd to have any sex- 

specinc analysis (although minimal, simply including numbers of each sex in each treatment 

group), one triai was composed of all d e s  and 2 trials didn't publish numbers of males and 

f e d e s  enroiled Only 4 trials were more than three rnonths in length; most lasted between 

four and eight weeks. As stated earliet, this is clearly not long enough to be able to evaluate 

many side effects in some subjects."") 

A M e r  problem with derîving side effect data fiom clinical t r ia ls  is the high 

discontinuation rates common to these investigations. In five of the trials completed with 

risperidone, the dropout rate in the risperidone groups ranged fkom 38-56%, relative to an 

average of 59% dropout on haloperidol and 69% on placebo!1z'n'31*13x1q Th ese cornparison 

rates are misleading, as the standard dose of hioperido1 in these studies is 20 mg/day. This 

dose is considered to be in the high range for this medication, and is very likely intolerable 

for many patients, particularIy fernales. In the only trial publishing sex Merences in dropout 

rates, 4 out of 5 patients discontinuhg treatment were female, although this sample size was 
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smaLI (N = 1 3)!13') Cornpliance with clinical trial procedures rnay also be a problem in 

generalizing treatment response data as it rnay resdt in more or less discontinuation of 

treatment than would be seen in the ciinical population. 

Although most clinical trial data publish reasons for discontinuaîion, ie: side effects or 

otherwise, it is often difncult to detennine all the factors entering into the equation of 

discontinuation. Adverse events in many clinid trials are only the 'spontaneously reported' 

events, which may miss side effects of a more sensitive nature; patients rnay be more hesitant 

to report such adverse events on their own initiative. In particdar this rnay affect the 

reporting of sexual side effects. In one dinical trial of risperidone, sexual dysfunction and 

menstrud disturbances were reported in greater than 5% of patients when the information 

was elicited using a checklist, but less than 5% when patients were relied upon to report 

spontane~usiy.('~~) 

Rispendone was chosen for investigation in this study for important reasons. This medication 

has k e n  viewed favourably for its low effect on extrapyramidal symptoms. However, higher 

prolactui levels seen with the drug rnay cause other side effects, some of which may be just 

as distressing to the patient, and rnay ultimately result in discontinuation of treatment As the 

medication was rdeased in 1993, this provided a favorirable opportunity to observe the first 

sarnple of patients being prescribed risperidone in a clinical setting, the results of which 

should more closely describe the treatment situation than is seen with clinicai nial 

methodology . 



1.3 - STUDY DESIGN AND OWCïWJ3S: 

This study is a retrospective cohort study examining discontinuation of a specinc novel 

antipsychotic, risperidone, in patients wîth clinical diagnoses in the schizophrenia spectrum, 

includuig schizophrenia, schizoaBective disorder and schizophreniform disorder. The two 

cohorts being compared are male patients and female patients. Patient charts fkom three 

psychiatrie outpatient clinics were reviewed to collect data on discontinuation of risperidone 

treatment dimng the one year period of time followirig initiation of @endone. Ail patients, 

both male and female, identifïed as having discontinued risperidone prior to complethg one 

year of traitment were invited for an i n t e ~ e w  on their attitudes towards both medications 

in generai and specifidy risperidone, and their reasons for discontinuation of risperidone, 

ie: side effects or othenwise. 

Primary Objective 

To determine the sex clifferences in discontinuation rates of a sample of patients who started 

nsperidone treatment during the first two years of its release on the market. 

Ho: There is no difference in discontinuation rates between male and female patients. 

y: Fernale patients who have been treated with rispendone will show a higher rate of 

discontinuation in cornparison with male patients. 



Secondary Objective/Research Question 

To examine the fiequencies of semai side effects in the two sexes and any differences 

existing between them. 



CHAPTER W0: JMETHODOLOGY 

2.1.1 Source of Sample 

All participants in the study were receiving psychiatrie treatment at one of the three 

outpatient ciinics involved in sample generation. Two of the clinics involved (Sites 1 and 3) 

are general hospital outpatient programs, while the thVd clinic (Site 2) is a non-hospital 

based clinic. Site 1 is a mctured day hospital program incorporating rehabilitation 

strategies, while Site 3 is a c h i c  offering patients medication and support for such, but no 

other rehabilitation services, similar to Site 2. The patients were initially identified fiom the 

Mental Health Clinical Integrated Database (MHCID), a case tracking system set up in 1992 

in Calgary, Alberta The objective of MHCD is to improve continuity of care in the 

chronicaily mentally iLi population in this area by providing caregivers at various sites rapid 

access to basic patient information?") This database includes ail patients with diagnoses in 

the schizophrenia spectnim as well as other psychotic disorders, who received treatment at 

one of the sites participating in record collection. The Lia of 1441 patients for the current 

study was initially generated by clinicat stafffiom the three sites involved. Permission to 

access this list was obtained f?om MHCID Cornmittee Advisory Board mernbers representing 

the three sites. Expanded patient lists, considered to be more current, were provided by the 

clinical directors at each of the three clinics to supplement the MHCID list. 



1 Inclusion Criteria: 

a) diagnosis of schizophrenia @SM-IV code 295.**, excluding 295.40 and 

295.70), schizoaffective disorder (295.70) or schizophreniform disorder 

(295.40) at the time of rispendone initiation based on the attending 

psychiatrïsî's charted diagnosis 

b) nspendone treatment initiated between May 1, 1993 and October 3 1,1995 

(30 months total) 

2.1.3 Exclusion Criteria: 

a) participation in a dinical trial of risperidone at the time of dmg initiation 



2.2 PROCEDURES: - 

2.21 Phase 1 - Chart Review: 

Clinic charts were reviewed by the investigator in this study. The following data were 

ewacted: dernographics (date of birth, sex, race), attending psychiatrist's charted diagnosis, 

age of onset of illness, date of risperidone initiation, dosage range of risperidone throughout 

treamient, date of and docurnented reason(s) for Bsperidone discontinuation and the dosage 

at time of discontinuation. Chart data were collected for one year following initiation of 

risperidone 

side effects 

treatment (or until discontinuation, wfiichever came fïrst) for each patient. Ail 

charted at the time of discontinuation, and concurrent medications prescribed, 

psychiatric and non-psychiatrie, were recorded. Wherever possible, menopausal status (ie: 

pre or post) of female patients was recorded, as well as hormone treatments and 

hysterectomies. 

2.2.2 Phase 11 - Interview: 

From the chart review, di patients identined as discontinuers of risperidone who were 

currently receiving psychiatric treatment at any of the three sites, were invited to participate 

in a short interview. The process of consent involved the attending psychiatrist or primary 

therapist initially approaching the patient and asking for their permission to be contacted by 

the uivestigator. If the patient agreed, the investigator contacted the patient by phone or in 
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person and discussed the snidy and the interview with the patient and asked them to sign the 

consent form. Patients deemed to be incompetent by the attending psycbiatrist or primary 

therapist were not approached for an interview. 

The interview was conducted by the investigator and involved asking the patient about their 

reasons for discontinuation of risperidone using the Side Effect Checklist (SEC), an 

investigator generated checklist. This checklist ïncluded an open-ended question inquiring 

into the occurrence of side effects and reasons for discontinuation to obtain spontaneous 

information fiom the patient, as well as a checklist of recognized side effects of nspendone 

treatment. The Dmg Attitude Inventory (DAI)"") was administered to obtain information 

regarding the patient's attitude towards antipsychotic medications and to predict compliance. 

When menopausal status of female patients was not ascertainable nom the chart, the patient 

was asked for this information during the interview, as well as information regarding 

hormone replacement therapy and hysterectomies. The in t e~ewer  was blinded to 

infornation previously obtained fkorn the chart regarding side effects and compliance. 



23.1 Drng Attitude Inventory: 

The Dnig Attitude Inventory (Appendix 3) was designed by T. Hogan and Dr. A.G. Awad 

at The Clarke Institute of Psychiatry, Toronto in 1983 and is weii validated in internationai 

trials.('"' The scaie is designed to measure subjective responses to neuroleptics with the 

intention of detecting possible non-cornpliance in a clinical settïng. It is a self-report 

questionnaire consisting of 10 trudfalse items on the attitudes of patients towards 

medications and the different components which make up these attitudes. 

The scale items are denved fiom clinical practice and are comprised of patient statements 

whkh are not expressions of side effects. These statements refiect both subjective feelings 

and attitudes of the patients. Items are short and written at an elementary level, and in most 

cases can be completed by the patient without assistance. The ten items included in the DAI- 

10 are comprised of six factors organized on their factoral identity. 

Factor 1 - positive subjective feelings attributed to neuroleptics (items 1,4,7,9), 

Factor 2 - involves negative subjective feelings (items 2,5), 

Factor 3 - describes the patient's mode1 of health (items 6,8), 

Factor 5 - describes the patient's attitude towards the locus of control in taking medications 

(item 3), 
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Factor 6 - describes the patient's belief in the effect of neuroleptics in forestalling relapse 

(item IO). 

(The components of Factor 4 overlap with those of Factor 5 and therefore none of these items 

were included in the condensed DAI-1 0) 

Reliabsty of the scale was fomd to be 0.93 (Pc0.001) rcflecting a high average correlation 

among items or questions. This indicates that in general, the items are all measuring the same 

entity, that of the patient's perception of drug treatment. Retest reliability was found to be 

0.82. 

In this study, the DAI was intended as an additional measure to gain insight into the event 

of discontinuation and the patient's subjective response to it. A patient who has negative 

attitudes towards one medication in pat-eicular (i.e. risperidone) and not towards other 

medications should be seen as different fkom the patient who holds negative attitudes 

towards medications in general. The DAI is such a tool to detect these patients classically 

referred to as having 'neuroleptic dysphoria". While the hospital or c h i c  chart may have this 

information documented, it is often not reiiable as a sole measure of treatment cornpliance. 

For this reason the DAI has been added to this design as a supplemental measure. (Appendix 

3) 



23.2 Side Effect Checklise 

The Side Effect Checklist (AppendÏx 3) was f o d a t e d  by the investigator and is intended 

to examine possible reasons for discontinuing risperidone treatment The checklist încludes 

any side effects previously identifïed fiom published chical trial data as being associated 

(generdy at rates > 1%) with rispendone use including both sexuai side effects and other 

known side effects. Sexual side effects include those which are invoIved with sexual function 

or reproductive hction. Reported side effects were investigated firrther to determine if they 

played a role in the patient's discontinuation of risperidone. Also included in this list are 

other reasons for discontinuation including Iack of efficacy, non-cornpliance with dosage 

regimens, "dont remember" and "no recorded reason". The new s d e  was included with the 

goal of obtaining information which may not be documented in the charts, including 

menopausal status of the female patients. The list was not given directly to the patient but 

was used by the interviewer to elicit patient recail of side effects while on risperidone. As 

this scale was designed for this study, it has not been previously tested, and no statements 

can be made conceming reliability or validity. (Appendix 3) 



2.4 DEFINITION OF VARIABLES: 

Age of Onset 

Age of omet was defked as the age at which the patient nrst received psychiatrïc treatment 

for a schizopbrenia spectrum diagnosis. Psychiatrie treatment is defhed as pharmacologie 

andor non-phamiacologic interventions. 

Race 

Patients were grouped into one of six classifications based on race. These included: a) 

Caucasian, b) e c a n  Descent, c) East Asian (Chinese, Japanese, Korean), d) West Asian 

(Indian Sub-continent, Pakistani), e) Hispanic and f) Other (Mixeci Parentage, Native Indian, 

Inuit) 

Diagnosis 

Patients were coded as  having either a) schizophrenia, b) schizoaffective disorder or c)  

schizophreniform disorder. Diagnosis was based on the attending psychiatrist's diagnosis at 

the time of rispendone initiation. 



Dates of Risperidone Start and Stop 

Start and stop dates of risperïdone treatment were taken as the dates of first and last doses, 

respectively. Where the date of last dose is not known to the exact day, ie. when a patient 

discontinued on their own initiative, a best estimate fiom the chart notes was made. 

Dosages of Risperidone - Eigh, Low and Stop Dosage 

High and Iow doses of rispendone indicate the highest and lowest total daily doses recorded 

on the chart throughout treaûnent, regardless of whether it was prescribed or self- 

administered. These doses exclude the initial titration period required for rïsperidone; this 

was considered to last one week Stop dose is the total daily dose the patient was on when 

hisher treatment was discontinued. 

Concomitant Medication Usage 

AU concomitant medications patients received while on risperidone were noted. Concomitant 

medications, both drug name and dosage, were recorded and subsequentiy classified for 

anaiysis as: a) another antipsychotic, b) antidepressant, c) antiparkinsonian, d) anxiolytic, e) 

anticonvuisant, f) antimanic, g) hypnotic, h) other. Medications taken during the titration 

period at the start of risperidone treatment (one week unless otherwise noted in the chart 

notes) were not included. The antipsychotic the patient was switched to at the end of 



risperidone treatment was also not included ifa titraîion scheme was followed. 

Side Effects - Chart 

Al1 side effects noted on the chart during risperidone treatment were recorded. These 

included aU adverse events whether or not they have been cIinicaiIy proven to be due to 

risperidone use. For the purposes of this research, the patients were coded as Iiaving: a) 

semai side effects only, b) non-sexual side effects only, c) sexual side-effects and non-sexual 

side effects, or d) no side effects. Positive and negative symptoms of schizophrenïa exhibiteci 

were also recorded during risperidone treatment; the DSM-IV was used as a guide for 

classimg these symptoms. (See Appendix 3 for a list of symptoms and dehitions) 

Treatment Cornpliance 

Patients were classified into one of three groups based on clinician's perceived cornpliance 

as charted. Non-complien included patients whose charts had documented indications of 

non-cornpliance in the progress notes by the clinic staff; those coded as cornpliers had no 

indications of non-cornpliance in the progress notes of their charts. A third group termed 

"possible non-compiiers" included patients with indications of ''possible non-cornpliance" 

on their chart, or who may have interminently discontinued their medication on their own 

initiative for a short period of t h e  (up to two weeks) but then restarted and did not stop their 

medication in this manner again. 



Side EfEects - Side Effect Checklist 

Al1 side effects noted by the patient in the intewiew were recorded on the Side Effect 

Checklist (see Appendix 3). For each side effect, the patient was asked ifit contributed to the 

reasons for discontinuhg the medication. As with the charted side effects, the patient was 

coded as having: a) sexual side effects only, b) n o n - s e d  side effects only, c) s e d  side 

effects and non-sexual side effects, or d) no side effects. 

Dmg Attitude Inventory Score 

The scores for the hug Attitude Inventory (see Appendix 3) have a possible range of values 

from -10 to +IO, where a negative value corresponds to a negative subjective response 

predicting non-cornpliance and a positive value corresponds to a positive subjective response 

predicting ~ornpliance.''~~) 

Menopausal Status 

All female patients were coded as either being premenopausal, perimenopausal or 

postmenopausal according to chart progress notes written by clinic staff. In cases where no 

information on menopazcsaZ status was charred: 



a) Patients mder 42 yems were assumed to be premenopausal and patients over 58 

years were assumed to be postmenopausd. These cut-oEs were used due to the fact 

that statistically, 95% of natural menopause shouid occur between these age lirnits, 

equally distnbuted around the average age of 50.(1W) 

b) Psychiatrists or primary therapists of patients between the ages of 42 and 58 years 

old were contacted If  staff codd not provide M e r  information on menopausai 

status, the patient, with proper consent was contacted to obtain the necessary 

information. 



Ail data was recorded using anonymous numeric codes only; no indicators of identincation 

were used. The original Est of patient names and hospitd numbers was available only to the 

investigator for the purpose of obtaining charts and to the research assistant verifying the 

data. 

Znfomed consent forms were produced for both the chart review and interview phases of the 

study. The first form was designed for use when a patient had moved to the care of a 

psychiatrist or other physician outside the practice of the clinicians at the sites involved. In 

this case, the attending physician was contacted and asked to discuss chart access with the 

patient, and if the patient was in agreement, he/she was asked to sign the study consent form 

as well as  the CGH Release of Mormation fom. The attending physician then forwarded the 

appropriate data fiom the curent chart to the investigator. 

The second consent form was for the interview of patients identified as discontinuers of 

risperidone therapy. The patient's attending psychiatrist or primary therapist asked the patient 

for consent to be contacted by the investigator. The investigator then contacted the patient 

either by telephone or in person on the hospital unit. AU patients agreeing to be interviewed 

were required to sign the consent fom before the intemiew was conducted. AU information 

obtained was documented on foms i d e n m g  the patient ody by their study number; no 

traceable identifiers were used. If a patient was deemed to be incompetent by their 



psychiatrist or primary therapist, they were not contacted for an interview. 

This protocol was reviewed and accepted by both the Centre for Advancement of Health 

Research and Development Cornmittee of the Calgary Regional Health Authority and the 

Conjoint Medical Research Ethics Board of the University of Calgary. 



2.6 STATISTICAL ANALYSES: - 

2.6.1 Data Vertfication 

The data for this study was collected by the primary investigator, and was therefore subject 

to possible misinterpretaton due to the fact that objectives and hypotheses were known by 

the individual collecting &ta. Therefore &ta verincation was carried out after data 

collection. A research nurse q W e d  to conduct chart reviews, blinded to the study 

objectives and hypotheses generated a random sample of 20 numbers representing 9% of the 

patients used in this study. AU variables previously collected by the investigator were 

separately coilected (without the aid of the original data) by the research nurse and results 

were compared. 

2.6.2 Descriptive Analyses 

AI1 demographic variables including race, DSM-IV diagnosis, age of onset and age at 

risperidone initiation were compared between males and females and dispiayed using 

boxplots or bar graphs where appropriate. AU dosage variables and concomitant medications 

were displayed in this manner, as were fiequencies (with 95% confidence intervals) of 

various side effects. Measures of central tendency and dispersion are represented in the 

boxplots such that the middle horizontal line in the box represents the median (or 50th 

percentile) and the upper and lower borders of the box represent the upper and lower 
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quartiles (or 75th and 25th percentües) of the data, respectively. 95% codidence intervals 

represent the fact that 95% of intervals constructeci in this m e r  will contain the tue value 

in the population. 

Chi-squared tests (and t-tests for continuous variables) were utilized to test for site and 

gender differences where warranted. Adysis  of variance was used to test for Merences 

between tlme or more groups of a continuous variable. Where multiple cornparisons were 

made, t-tests were accompanied by the Bonferroni correction to control the overall Type I 

error rate involved in such comparisons. 

Where Merences were seen between continuers and discontinuers, stratified analyses were 

displayed. Premenopausal women were compared with postmenopausai women on al1 

parameters of interest. 

2.63 Primary Analysis - Discontinuation of risperidone 

Survivai analysis using Kaplan-Meier methodology was used to compare the two groups 

(male vs. fernale) in terms of their overd discontinuation rates as well as the discontinuation 

pattems over the year of treatment to examine any differences in the length of treatment and 

t h e  trends surromding tennination of risperidone therapy. 

Two cuves plotting the sumival fùnction (the probability of remaining on risperidone 



58 

treatment over the twelve months of folIow-up) were constructed, one for each sex. The 

difference between these fùnctions was tested staîkticaIly using a log rank statistic, testing 

at a conventional value of a = 0.05. Potentiai confomding or interaction between 

independent variables was investigated by inspection of the firnctions and logrank statistics. 

2.6.4 Secondary Analysis - SexuaI side effects on risperidone 

AU sexual side effects experienced were tabdated for fkquency in the two groups stratified 

by sex. The proportions of sexual side effects o c c ~ g  in each sex were compared using 

odds ratios. The data was checked for suspected confounding variables by stratification and 

tested for homogeneity of strattm-specific odds ratios if necessary. If stratum specinc odds 

ratios were considered to be homogeneous, a summary odds ratio was caiculated using the 

Mantel-Hanszael statistic, and compared with the crude odds ratio. A 95% confidence 

interval was constructed for the s m a r y  odds ratio and hypothesis testhg was performed 

using a = 0.05. Logistic regression was perfoxmed to M e r  assess the effect of potentid 

confouding or interacting variables, and to confirm values of odds ratios obtained. 



3.1 DATA VERllFllCATION - 

AU data for a random samp1e of 20 cases (representing 9% of total sampIe) for this study was 

checked by a research nurse qualified to conduct chart reviews. The research nurse was 

blinded to the study objectives and did not have the original data present during data 

colIection. Upon cornparison of the two datasets, O errors (0%) in in datacollection were fond 

to exist. 



3.2 DESCRIPTTW ANALYSES 

3.2.1 Demographics 

Approximately 1200 charts were reviewed for this study; an exact number is not known as 

some patients had charts at more than one site and many patients were represented on both 

the onginai MCHID lists and the current clinic lists. The final sample of patients meeting 

inclusion criteria for this study was comprised of 230 patients total, 8 1 (35.2%) women and 

149 (64.8%) men koom three sites. As the two cornparison groups are divided on the basis 

of sex, all M e r  cornparisons were made according to these groupings. The distribution of 

patients fiom each site is presented in Table 4. When compared using a chi-squared test, 

there were significant Merences found in the distribution of males and females between the 

sites (xZ = 7.2 1, p = 0.027). 

Table 4. Distribution of male and female patients at each of the three sites. 

[ 230 (100 Yo) 1 81 ( 35.2% of total ) 1 149 ( 64.8% of total ) . 

The two groups were found to be very similar in both race and diagnostic categones, as can 

S&e 1 T& (% oftutac) 

be seen in Figures 1 and 2. The majority of female patients were considered to be 

N Fernales (% of site) 

20 ( 24.4%) 

22 ( 45.8%) 

39 (39.0%) 

i 

I 

2 

3 

N M a l .  (% of site) 

62 (75.6%) 

26 ( 54.2%) 

61 (61.0%) 

82 (35.7%) 

48 (20.9%) 

100 (43.5%) 



Percent of cases (%) 

0 8 8 8 8 2  

Percent of cases (%) 

0 8 8 8 8 6  



Re FW 

Menopausai status 

Figure 3 - Menopausal status of the femde patients. 

Demographic variables were further analyzed to investigate possible differences between 

sites, and there were no site differences found in age at illness omet (F = 1.71, p = O. 183), 

menopausal status (x2  = 0.775, p = 0.679) or diagnosis (x2  = 3.14, p = 0.208). Age at 

risperidone initiation was found to show site merences using analysis of variance (F = 5.37, 

p = 0.005). Sites 1 and 3 were found to be signincantly dinerent using t-tests and the 

Bonferroni correction. 

Males and femaies did not appear to differ greatly with regards to either age at onset of 

iiiness (Figure 4) or age at risperidone initiation (Figure S), although women did show higher 

media. values and wider ranges of both variables. Age ranges of women in Werent groups 

based on menopausai status are shown in Table 5. Menopausal status for ail patients was 
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determined from the charts and clinic staff., no patients needed to be contacted to obtaui this 

information. 

Table 5. Age ranges of each menopausal status group. 

Menopu& Sfutus Group N (%) 1 Age range @ts) 
1 I 

Premenopausal 59 (72.8%) 17 - 52 l 
Postmenopausal ( 19 (23.5%) 1 42 - 72 11 

Sex 

Figure 4 - Age at onset of üIness in males and fernales. 



Sex 

Figure 5 - Age at risperidone initiation in males and fernales. 

3.2.2 Risperidone dosages 

Dose ranges during risperidone treatment were recorded for al1 patients, including lowest and 

highest dose taken, as well as the dose upon discontinuation for those stopping nsperidone. 

(Tables 6 - 8). Rispendone dosages between the sites were compared using one way analysis 

of variance, which demonstrated that there were no differences between the sites in the 

variables of highest dose (F = 2.06, p = 0.129) or dose at discontinuation (F = 0.03 1, p = 

0.970). The variable of lowest dose did produce a significant resuit using one way anaiysis 

of variance (F = 3.77, p = 0.025). However, when each pair of sites were compared using t- 
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tests and the Bonferroni correction for multiple comparisons, no sites were found to differ 

f?om one another at the 0.05 level of significance. 

Examination of highest doses taken by each patient reveal that males and females were 

distributed similady between low, medium and high dose ranges (Table 6), m e r  refl ected 

in the statistical results for these distributions (x2  = 5.29, p = 0.071). The median highest 

dose of risperidone was the same for both sexes (6 mg/day). 

Table 6. Frequency of patients at various highest doses of risperidone. 
Low = 0.1 - 3.9 mg/day, Medium = 4.0 - 7.9 mg/day, High = 8.0+ mg/day. 
Percentages indicate percent within each sex. 

Lowest doses of risperidone were found to differ between the sexes (Table 7), with 

proportionately more males distributed among the higher values ( x 2  = 3.96, p = 0.047). Due 

to the minimum ce11 content requirement for the chi-squared test, the medium (3.9 - 7.9 

mg/day) and high (8 .O+ mg/day) categories were cornbined for this anaiysis. Males also 

displayed a higher median lowest dose (4 rng/day) than did femdes (3 mgMay). 

Femuies 

Males 

Total 

Low 

14 (17.3%) 

14 ( 9.4%) 

28 (12.2%) 

Medium 

56 (69.1%) 

100 (67.1%) 

156 (67.8%) 

High 

11 (13.6%) 

35 (23.5%) 

46 (20.0%) 

T d  

81 

149 

230 - 



Table 7. Frequency of patients at vanous Iowest doses of risperidone. 
Low = 0.1 - 3.9 mg/day, MeditdHigh = 4.0+ mglday. 
Percentages indicate percent within each sex. 

ln the subgroup of patients discontinuhg rïspendone, females were found to discontinue at 

lower doses of nsperidone (Table 8). Statisticai testing reveaied that proportionately more 

females were distributed in the Iower dose ranges ( X Z  = 6.94, p = 0.03 1). Females also 

showed a Iower median value of dose at discontinuation (4 mg/day vs. 6 mg/day in males). 

Fernales 

Males 

Total 

Table 8. Frequency of patients at various discontinuation doses of risperidone. 
Low = 0.1 - 3.9 mg/day, Medium = 4.0 - 7.9 mg/day, High = 8.0-t mg/day. 
Percentages indicate percent within each sex. 

Low 

47 (58.0%) 

66 (44.3%) 

113 (49.1%) 

Cornpliance with rispendone in the whole sample was 74%. Females showed an 81% 

compliance rate while 70% of males were found to be cornpliant, a diEerence found to be 

significant ( X 2  = 7.8 1, p = 0.020). Site differences were also found to exist upon analysis of 

compliance ( x 2  = 12.56, p = 0.002), therefore a table demonstrating compliance by site is 

r 

vJ 

Totui 

8 1 

149 
I 

230 

Medtun/lPigh 

34 (42.0%) 

83 (55.7%) 

117 (50.9%) 

Fernales 

niraies 

Total 

- 

Low 

20 (40.8%) 

13 (18.8%) 

33 (28.0%) 

Medium 

24 (49.0%) 

45 (65.2%) 

- 69 (58.5%) 

High 

5 (10.2%) 

11 (15.9%) 

16 (13.6%) 

Total 

49 

69 

118 



shown in Table 9. 

Table 9. Distribution of patients demonstrating compüance between the sites. 
Percentages indicate percent at each site. 

3.2.3 Adverse Events/Side Effects 

Cornphnt 

Non-cornpliant 

Total 

Adverse events experienced by all patients on rispendone were recorded firom the c h i c  chart 

for the duration of their treatment (Table 10). Ail events were directiy recorded as they 

appeared in the chart; there was no subjective interpretation or diagnosis by the investigator. 

For the purposes of these analyses, n o n - s e d  side effects are referred to as "adverse events" 

as the cause of such effects cannot be undoubtedly attributed to risperidone in al1 cases. As 

sexual side effects are more directly attributable to risperidone, they are clearly denoted as 

side effects. Sexual side effects were docurnented separately and were not included in this 

analysis. Positive and negative syrnptoms were tabdated and are presented with the side 

effects, however they were not included in the overall tabdation of adverse events. 

Site I 

51 (62.2%) 

3 1 (3 7.8 %) 

82 

Site 2 

43 (89.6%) 

5 (10.4%) 

48 

Site 3 

77 (77.0%) 

23 (23.0%) 

1 O0 

Tord 

171 (74.3%) 

59 (25.7%) 

230 
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Slightly more females experïenced adverse events overd (93.8%) than did males (87.2%), 

although the sexes fared SimilarIy witbh most separate adverse events. Females did display 

nNice as much headache, weight gain and tardive dyskinesia. Although tardive dyskinesia is 

considered an extrapyramidal syndrome, it was separated fimm EPS in the tabulation for the 

purpose of investigating sex differences. Nausea and/or vomiting was expenenced in tbree 

times as many women as men. Men appeared to show more signs of irritability, reduced 

concentration and orthostatic hypotension, although the numbers in these categories are too 

small to be generalizable. Patients may have expaienced more than one side eEect; total side 

effects represent the number of patients experiencing at least one side effect. AU confidence 

intervals are wide as a result of the relatively low nurnbers experiencing these events. 



Table 10. AU adverse events (sexual side effects excluded) experienced at frequeneies 
> 5% (in either group) by males and fernales. includes 95% confidence intervals. - 

11 somnolence 1 33.3 ( 23.2 - 44.7 ) ( 29.5 ( 22.3 - 37.5 ) 

PmiufnC 

positive symptorns 

II agitation 1 14.8 ( 7.9 - 24.4 ) 1 12.1 ( 7.3 - 18.4 ) 

11 labile mood ( 7.4 ( 2 . 8 - 1 5 . 4 )  1 4.7 ( 1 . 9 -  9 .4 )  

% (95% CI) 

66.7 ( 55.3 - 76.8 ) 

11 reduced concentration 

% (95% CI) 

62.4 ( 54.1 - 70.2 ) 

11 extrapyramidal syndrome ( 58.0 ( 46.5 - 68.9 ) 1 59.1 ( 50.7 - 67.0 ) 

Other sptlems 

weight gain 21.0 ( 12.7 - 3 1.5 ) 12.1 ( 7 . 3 -  18.4) 

II fatigue 1 9.9 ( 4.4 - 18.5 ) 1 10.7 ( 6.3 - 16.9 ) 

(1 orthostatic hypotension 1 2.5 ( 0.3 - 8.6 ) 1 6.0 ( 2.8 - 1 1.2 ) 
--  - -- . 

Any Adverse Event: 1 93.8 ( 86.2 - 98.0 ) 1 87.2 ( 80.8 - 92.1 ) 
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The frequency of adverse events were investigated for site clifferences, and no significant 

difference was found to exist ( X 2  = 3.98, p = 0.137). 

Other adverse events occurring in ~ 5 %  of patients involved various systems and are included 

in Appendix 1. 

Sexual side effects were also documented for each group (Table 11). Overail, females 

experienced twice as many sexuai side effects as did males (37.0% vs 18.1% in males, 

statistical d y s i s  shown in section 3.4). The most cornmon side effect in males was erectile 

dysfunction (9.4%), while amenorrhea was most common in fernales (23.7%) foIlowed by 

galactorrhea (1 3 -6%). 

Site ciifferences were found to exist in the fiequency of sexual side effects (x2 = 8.27, p = 

0.016), which are explored in M e r  detail in section 3.4. 

The female group was stratified by menopausai status to determine if there were differences 

in the fiequencies of sexual side effects reporîed on the charts. As there were only 3 patients 

classined as perimenopausal, these patients were not included in the aniilysis. The percentage 

of premenopausal women experiencing sexual side effects was 42%, while postmenopausal 

women demonstrated sexual side effects at a fiequency of 1 1% (2 patients out of 19). One 

of the two postmenopausai women experienced anorgasmia, while the other experienced 

hyposexuality. 
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Table 11. Frequencies of aU sexual side effects experienced by males and females. 
Includes 95% confidence intervals. 

retrograde ejaculation - - 6.0 ( 2.8 - 11.2) 

delayed ejaculation 1.3 ( 0.2 - 4.8 ) 

Sexual Side Effect 

gaiactorrhea 

AnySexzwiSideEJfeet: 137.0 (26.5-48.5) 1 18.1 (12.3-25.3) 
* - 97.5% confidence interval (one-tailed) ' - premenopausal women only 

Fendes % (95% Cg 
N=81 

13.6 ( 7.0 -23.0) 

M a k  % (95%Cr) 
N = 149 

0.7 ( 0.02 - 3.7 ) 



3.2.4 Concomitant Medications 

Concomitant medications were recorded for ail patients and were classified into one of six 

commonly prescribed categories in this patient population. Overall, there was minimal 

difference in the proportion of males and f e d e s  taking concomitant medications: 78.5% 

of males and 86.4% of females were taking other drugs with rispendone (x2  = 2.15, p = 

0.142). However, males and females varied within difEerent classes: females took more 

antiparkinsonian, antipsychotic, anxiolytic, anhanic and other unclassifîed medications 

than did male patients. Males took more anticonvulsant medications, while the rest of the 

classes were essentially prescribed at the same frequency in either sex. Figure 6 shows the 

percentage of patients in each sex taking each class of h g .  Female patients were shown to 

take a higher number of different classes of medications than did male patients (x' = 6.09, 

p = 0.048) (Figure 7). Concomitant medidons overall were not prescribed at significantly 

difZerent rates between the sites (x' = 4.16, p = 0.125), nor did the number of classes 

prescribed vary between the sites ( x2  = 2.2 1, p = 0.696). 

Al1 medications were classified based on categories published in the Compendium of 

Phamiaceuticals and Specialties (1 996). ('") 



Figure 6. Percentages of males and females taking various classes of concomitant 
medications. 

Nurnber of d i h t  dnig classes 

Figure 7. Numbers of different classes of concomitant medications taken by 
males and females. 



3.2.5 Subgroup Analyses - Continuers vs. Discontinuers 

Male and femde patients were M e r  stratified into continuers and disconbnuers, based on 

whether or not they had remained on rispendone for a full year of observation. Comparing 

al1 variables between these groups, demographics including race, diagnosis and ages at 

ilhess onset and risperidone start were found to be very comparable (within each sex) and 

are therefore not displayed here (see Appendk 1). Any ciifferences present between males 

and fernales remained after stratification on discontinuation statu, 

The proportion of female patients in each menopausal statu group discontinuing risperidone 

is illustrated in Table 12. More premenopausd women were found to discontinue risperidone 

relative to their numbers in the sample than either perimenopausal or postmenopausai 

women, aithough these numbers did not reach statistical sigrilncance (x' = 1.74, p = 0.187). 

In total, 64% of premenopausd women discontinued, while 47% of postmenopausal women 

discontinued rispendone. 

Table 12. Distribution of continuhg and discontinuing female patients between each 
menopausal status group. Percentages indicate percent of menopausal stanis group. 

Premenopausal 

Discontinuers 

Contiit tiers 

Total 

Perimenopamal 

3 8 (64.40/0) 

2 1 (3 5.6%) 

59 

PosfmenopawaC 

2 (66.7%) 

1 (33.3%) 

3 

Total I 
9 (47.4%) 

10 (52.6%) 

19 

49 (60.5%) 

32 (39.5%) 

81 
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Rispendone dosages were all found to be similar between continuers and discontinuers 

within each sex. However a difference between subgroups was found in the prescription of 

concomitant medications. In both sexes, continuers appeared to take more concomitant 

therapy than did their discontinuhg cornterparts (Table 13), although this was only 

signifïcant in the males. In the male group, 87.5% of continuers were taking concurrent 

therapy, in cornparison to 68.1 % of patients discontinuing risperidone (x2 = 8.25, p = 0.004). 

Similarly, 93.8% of female continuers took concomitant therapy compared to 8 1.6% of 

females discontinuing nspendone (x' = 2.42, p = 0.120). 

When actual number of classes of concomitant medication were compared, male continuers 

appeared to take the same number of classes as male discontinuers (x' = 2.00, p = 0.367). 

However in the female group, continuers took significantly more different classes of 

concomitant medication than did disconthhg patients (x2  = 7.86, p = 0.020). 

Within separate h g  classes, two of these appear to be different between continuers and 

discontinuers (shown in bold). In males, 30% of the continuhg group were taking 

antidepressaats compared to 9% of discontinuers. Similarly in females, 47% of continuers 

were taking anxiolytics, while only 22% of discontinuers were receiving anxio1yt.k 

medication. 

Discontinuers and continuers were found to m e r  in tems of cornpliance with medication. 

Overail, 69% of discontinuhg patients were considered to be cornpliant, while 80% of 
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patients remaining on risperidone for the full year of follow-up were f o n d  to be cornpliant 

(x2  = 4.13, p = 0.042). 

Table 13. Frequency of concomitant medication use by males and fernales, stratified by 
discontinuation status. hcludes 95% confidence intervais. 

DrW Female Dke. Ferrtale Conf, 
Class % (95% CT) % (95%C4 

N-49 N=32 

anti 2.0 (0.05- 10.8) 6.3 (0.8-20.8) 
convulsant 

Frequencies of some side effects experienced, including both sexuai and non-sexud, 

appeared to differ between discontinuers and continuers. Side effects appearing to be 

dif3erent upon stratification are presented in Tables 14 and 15. 'Any side effects' represents 

the fiequency of patients reporting at least one adverse event/sexual side effect in each 

category. 



Table 14. Non-sexual adverse events experienced nt differing rates by continuers and 
discontinuers of rigperidone therapy, stratified on gender. includes 95% 
confidence intervals. 

dverse Event emale d k  r k=5%.. 

eight gain 14.3 (5.9 - 27.3) 

11 fatigue ((12.2 (4.6 - 24.8) ~ 
Any Adverse 93.9 (83.2 -98.7) 
Events 

1 

Fernale corti: 
% (95% CI) 
N-32 



Table 15. Sexual side effects experienced at differing rates by continuers and 
discontinuers of risperidone therapy, stratified on gender. 
indudes 95% confidence intervals, 

etrograde 

lkz2;::l 
* - 97.5% confidence 

3.2.6 Interviews of Discontinuers 

Subsequent tu chart review, the group of patients identified as discontinuers of risperidone 

were invited to be interviewed, with the following exceptions. Of the 1 18 discontinuers, 20 

were no longer receiving treatment at one of the three sites therefore they were not contacted. 

23 patients were deemed by their attending psychiatrist to be incompetent for inteMew at 

the t h e ,  and 32 had not corne into the clinic for treatment and therefore were not notified 

of the interviews. Therefore, 43 patients responded to the i n t e ~ e w  request, of which 20 

accepted the offer and were interviewed, representing a 47% acceptance rate and a 19% 

response rate overall. 12 men and 8 women were interviewed. The numbers of patients 
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in te~ewed fkom each site were representative of the samp1e numbers at the sites. Due to the 

small numbers intervieweci, ali data reported in this study is fiom chart review only, uniess 

otherwise stated explicitly. 

This data was explored for frequency of side effects and responses to the Drug Attitude 

Inventory, upon which chart information was compared. 

Scores on the DAI ranged fiom O to +IO; the average score was 6.2. Males had scores 

ranging f?om 2 to +10 (average 6.2) while females ranged fiom O to +10 (average 6.3). These 

scores, due to the fact that they are pa t e r  than zero, are predictive of cornpliance, and whw 

compared with chart data on cornpliance, matched very closely. AU but one patient were 

considered to be cornpliant fkom information on the chart; the one exception was coded as 

'possibly non-cornpliant'. 

Cornparison of side effects fiom the chart and interview demonstrates only a moderate level 

of correIation. 11 of the 20 patients (55%) reported the same side effects in the interview as 

were recorded on the chart. Of the remaining 9 patients, 6 stated they had sexual side effects 

which were not recordecl on the chart, M e  3 reported no sexual side effects despite the fxt 

that such effects were found on the chart. In total, 12 out of 20 patients reported they 

experienced semai side effects and 2 patient. (one male, one femaie) stated that these effects 

were the primary reason for discontinuhg the medication. The most common reason for 

discontinuation was Iack of efficacy for symptoms of schizophrenia, while other reasons 
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included EPS, iosomnia, palpitations, weight gain and nausealvomiting. The average length 

of t h e  between risperidone discontinuation and the interviews was 29.5 months. A summary 

of interview data for each patient is included in Appendix 1. 



PRIlMARY ANALYSIS - DISCONTINUATION OF RISPEIUDONE 

The total proportions of patients disconhuing rispidone in the one year period were found 

to be 6 1 % among female patients and 46% among male patients. 64% of premenopausal 

women discontinued compareci to 47% of postmenopausd women. 2 out of the 3 

perimenopausal women also stopped rispendone therapy. SuNival analysis was utilized to 

examine male and female discontinuation rates and patterns over the year of follow-up. The 

full year of infoxmation was obtained for a i l  230 patients; there was no loss to follow-up for 

any patients. 

Survival functions were constructed for each site to determine if site was iduencing 

discontinuation. These hctions are shown in Figure 8. 

Number of days on rispendone 

Figure 8. Survival functions of discontinuation stratified by site. 
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Site 1 demonstrates the highest rate of discontinuation wirh patients at one year having a 33% 

probabiliv of remaining on risperidone compared with a 58% and 57% probability of 

remaining on risperidone at Sites 2 and 3, respectively. Site 2 differed fiom Sites 1 and 3 in 

that males at this site discontinued at a higher rate tban did f e d e  patients, whereas the other 

sites derno~l~frated proportionately more females discontinuhg risperidone during the year 

of treatmen~ 

The logrank statistic performed on these functions demonstrated a significant merence 

between sites ( X' = 15.16, p = 0.0005). The sites were therefore separateci for analysis of the 

effect of sex on discontinuation. The survival functions comparing males and females at each 

site are show in Figures 9a-c. 



Figures 9 a-c. SurvR.al frinctions displaying the discontinuation patterns in 
males and females on risperidone over one year. 
9a = Site I,9b = Site 2,9c = Site 3. 



Resuits of hypothesis 
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testing using the Iogrank statistic fur each site are shown in Table 16. 

Table 16. Logrank statistic results comparing male and female discontinuation rates 
of risperidone. 

Site 1 (Figure 9a) demonstrates a difference between male and female patients, as c m  be 

seen in the survivai curves and the accompmying logrank sbtistic. Females had a 10% 

probability of remaining on risperidone for a full year, compared to a 40% probability of a 

male remaining on risperidone for one year. This is a significant difference, as indicated by 

the logrank statistic and accompanying p-value comparing these functions (Table 16). 

- 
Site 

I 

2 

3 

Male patients at Site 2 (Figure 9b) demonstrated a 54% probability of remaining on 

rispendone compared with a 64% probability of a female patient remaining on risperidone 

for the full year. The log rank statistic was non-significant for this site (Table 16), indicating 

no evidence to reject the null hypothesis that the sexes are the same with regards to 

discontinuation rates, contrary to the other two sites. 

Sexr 

M 

F 

M 

F 

M 

F 

NT@ 

62 

20 

26 

22 

61 

39 

P value 
I 

0.00 16 

0.4158 

0.0 133 

NEventr 

37 

18 

12 

8 

20 

23 

Logmnk 

9.90 

0.66 

6.13 
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Female patients at Site 3 (Figure 9c) demonshsited a 41% probability of remaining on 

risperïdone for one year, compared with a 67% probabillty of the same in the male patients. 

Similar to Site 1, this difference was aiso statistically signincant (Table 16). 
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3.4 - SECONDARY ANALYSIS - SEXUAL SIDE EFFECTS OF RISPERIDONE 

Odds ratios were constructed comparing fiequemies of patients experiencing sexual side 

effects in each sex. As indicated previously, site was found to signincantiy affect rates of 

sexual side effects. Therefore, patients were stratified by site to obtain stratum-specific odds 

ratios as well as the cmde odds ratio for the whole sample. (Figures 10-13). (For ail 

calcuiations see Appendiv 2). AU side effects were those determined fiom chart review. 

OR, = (3O)(l22)/(5 I)(27) = 2.66 

Figure 10 - Contingency table examining sex and sexual side effects 
and corresponding crude odds ratio for aU sites combined. 



OR, = (1 2)(45)/(8)(17) = 3.97 

I) 
Fernais 

Males 

1 

Figure 11 - Contingency table eramining sex and sexual side effects and 
corresponding odds ratio for Site 1. 

Skxuaf Side No Sèxual 
Effeca Side Effec& 

Fernales 7 15 22 
J 

Males 4 22 26 

1 11 37 4 8 1  

SemraCStde 
Effeca 

12 

17 

29 

OR, = (7)(22)/(lS) (4) = 2.5 7 

NO Saud 
Sire Effects 

8 20 - 
45 62 

53 8 2 1  

Figure 12 - Contingency table examining sex and sexual side effects and 
corresponding odds ratio for Site 2. 

OR, = (1 1)(55)/(28)(6) = 3.60 

Figure 13 - Contingency table examining sex and sexual side effects and 
corresponding odds ratio for Site 3. 
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Logistic regression was used to test for interaction between the variables of site and gender. 

As c m  be seen fkom the regression output (Table 17), there was no evidence to suggest 

interaction between these two variables. AU con- used were simple whereby the 

reference category used for cornparison was Site 3. 

Table 17. Logistic regression output incorporating gender, site and the interaction 
term into the model. 

- 

Variable B S.E. Wald df Sig R Exp(i3) 

GENDER(1) - 1.2009 
SITE 

sm(1) 1.2909 
sm(2) .3415 
GENDER * SITE 

-.O977 

m2 .3386 
Constant -1 .O308 

Odds ratios were tested for homogeneity and no evidence was fond  against the nul1 

hypothesis, therefore the ratios were considered to be homogeneous at the 5% level of 

signincance (ï = 0.2473, p > 0.2). A summary odds ratio of 3.45 was calculated using the 

Mantel-Haenszel statistic. This odds ratio indicates that the odds of experiencing s e 4  side 

effects on risperïdone was 3.45 times higher for female patients than for male patients. The 

corresponding 95% confidence interval for this s ~ ~ ~ n a r y  odds ratio is 1.78 - 6.75. 

The Mantel-Haenszel odds ratio can be seen to be different fkom the crude odds ratio (2.66, 
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Figure IO), indicating that site is codiounding the relationship between sex and the 

occurrence of sexual side effects. 

Logistic regression was used to confïrm the findings obtained with the contingency tables 

and odds ratios. As cm be seen in Table 18, when the variable of gender alone was 

incorporated into the model, the "Exp(B)" term, or eb, which conesponds to the odds ratio 

between the two Ievels of gender, equais 0.3763. Due to the way the variable for gender was 

coded, this number represents the relative odds of male patients experiencing a sexual side 

effect compared to fernale patients. To correctly interpret the increased odds of female 

patients, this number is inversed (TabIe 18) to produce a value of 2.66 (V0.3763). This 

number is the cmde odds ratio, i.e. without controlling for the variable of site. And as 

expected, this number matches the crude od& ratio obtained with the contingency tables and 

odds ratio caiculations. 

Table 18. Logistic regression output incorporating gender into the model. 

Variable B S.E. Wald df Sig R Exp@) 

GENDER(1) -.9775 3133 9.7325 1 .O018 œ.1733 3763* 
Constant -1.0194 .156742.3382 1 .O000 

When both gender and site were incorporated into the model (Table 19), the resultant value 
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of Ex@) for gender was 0.2879. When inverse4 this results in an odds ratio of 3.47. This 

value represents the odds of female patients experiencing a sexual side effect relative to 

males when the variable of site is controlled. In other words, this is an unconfounded odds 

ratio estimate, which is the same as seen with the contingency tables and Mantel-Haenszel 

odds ratio calcuiation ( O R ,  = 3.45). 

Table 19. Logistic regression output incorporating gender and site into the model. 

Variable B S.E. Wald df Sig R Exp(B) 

GENDER(1) -1.2453 .3408 13.3478 1 -0003 -.2099 3879* 
SITE 11.7564 2 -0028 -1735 
Sm(1) 1.2583 ,3785 11.0503 1 .O009 -1874 3.5195 

.3063 ,4484 -4666 1 .4946 .O000 1.3584 
Constant -1.0501 .1694 38.4290 1 .O000 



CHAPTER FOUR: ISCUSSION 

4.1 DESCRIPTNE - ANALYSES 

In temis of demographic variables, the sample in this study appears to be relatively 

homogeneous. While the Metime prevdence -CS report a 1 : 1 ratio of males to females 

with schizophrenia, the 65%:35% split may be a more realistic picture of patients receiving 

treatment at these clinics. As discussed earlier, there may be relatively more males seeking 

stnrctured treatment such as is offered in the centres used for this study. This may be due to 

a lower level of social and family support for males, perhaps due to the earlier age of onset. 

Alternatively, more females may be able to firnction with less intensive trament, such as 

through their family physicians or private psychiatists. 

The Merentid in distribution of males and females between the sites was a somewhat 

unexpected result. It appears that Site 1 had the lowest proportion of females in the sample 

(25%) while Site 2 had the highest (46%). Two possible reasons may exist for these fidings. 

There may be more female patients at Site 2 than at the other sites. This rnay be due to the 

fact that this site, imlike the other two sites is a non-hospital based chic, and as such is less 

intensive in terms of treatment- Patients are seen less often at this site and have less health 

care staff involved in their care. In this regard, it rnay be true that propomonately more 
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fernales may iUilize this ch i c  as the illness of schizophrenia in women has been reported to 

be less severe on average and therefore they may require less intensive treatment 

A second explanation for this hd ing  may be that the psychiatrist directiy involved in the 

initiation of this research was located at Site 1, and therefore may have been more sensitive 

to potential problems with risperidone in female patients. This rnay have resulted in fewer 

fernale patients king prescribed rispendone relative to males, and therefore a lower potentid 

sarnple size available for this study. It would not have been a reflection of the actual numbers 

of fernales at this site. 

The Iarge majonty of patients were Caucasian, although this is likely representative of the 

population in the Calgary area rather than being indicative of any Merentid incidence of 

the illness between dinerent races. Slightly more males were Caucasian, while a few more 

fernales were East Asian in background. The numbers of patients fiom each site included in 

the study are also f d y  representative of the numbers treated at these clinics at any one the :  

Site 2 is the mailest site treating approximately 200 patients, Site 1 treats approximately 240 

patients, while Site 3 is largest treating up to 350 patients. 

Premenopausal women outmmbered perimenopausal and postmenopausal women in the 

hidy by a fmor  of three to one. This observation may be representative of the numbers of 

these groups in the populations served by these clinics. According to pnor reports, there may 

be proportionately more postmenopausal women requiring treatment as some do not 
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expenence illness onset uniil thîs life stage?) However, it is dso possible that l e s  

postmenopausal women were king prescribed risperidone at the tirne of its release as they 

may have been suniciently stabilized on other medications. 

The difnculties with collecting data on menopausal status are numerous, and often a best 

estimation had to be made taking into consideration the chart notes and the age of the patient. 

WMe there were notes on the charts to confirm menopausal status for most patients, it was 

not noted for others. Fortunately for these patients, the attending clinic staff was 

knowledgeable as to this information, although errors are possible. Another confoundxxig 

variable in determining menopausal stahis is the previous antipsychotic treatment the patient 

rnay have received. Most antipsychotics elevate prolactin levels, and these effects on the 

central nervous system may extend beyond their actual administration. If a patient is 

maùltauled on antipsychotics continuously, she may not have menstruated for years, often 

leading the clinician to believe she is postmenopausal, when in fact she is premenopausal and 

experîencing amenorrhea due to chronic hyperproiactinernia. Elevated prolactin due to depot 

neuroieptics may be particularly persistent and should be considered when assessing 

menopausal status. Unfortunately, some patients may have been classifieci as perimenopausal 

for lack of a better category in which to place them. As there were only 3 patients coded as 

perimenopausal, all classified based on either chart notes or information provided by c l a c  

staff, this shouid not have affected the data to a significant extent. 

The median age at onset of illness did not differ greatly between the sexes, contrary to 
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previous reports of higher ages in fernales. However, this may be a sample size issue, as the 

range of ages in the female group is Iarger and shows a dennite skew towards higher ages, 

while the spread is less in the males around the centraI age. These results would suggest rhat 

males do have somewhat younger ages of onset. Comparing ages at the time of startïng 

risperidone, there is more similaity between the groups. Most patients were between 30 and 

50 years of age, with women making up most of the 40 - 50 age group. The median ages for 

staaing risperidone are obviously higher than age at onset, as illness omet OCCUIS once, 

commonly in the early to mid 20s, while risperidone may be started at any time during the 

patient's Iife. Many patients would have been older at the t h e  of the drugs release on the 

market; it would not have been avaiiable to them at younger ages. The median ages for 

starting risperidone may represent a median age for patients in the clinic, as the wide range 

indicates that no age group was excluded fiom being prescnbed the medication. 

There were site ciifferences in the age of staaing risperidone; specifidy, Sites 1 and 3 were 

found to differ signiiicantly fkom each other (averages: Site 1 = 33.9 yrs, Site 2 = 38.3 yrs, 

Site 3 = 39.8 yrs). These differences may reflect a ciifference in the mean age of patients 

treated at these sites, although age data fiom the entire clinic population was not collected, 

therefore this theory m o t  be tested Sites 1 and 3 are both hospital programs, although they 

do ciiffer in terms of support services offered. Therefore, there may be differences in the 

patient populations, including different referral sources to the clinics leading to younger 

patients receiving treatment at Site 1. There may also be different attitudes among clinicians 

at each site as to the appropriateness of risperidone for patients of different ages. 



4.1.2 Risperidone Dosages 

Risperidone is considered to be a high potencyAow dose antipsychotic. It is generally 

prescribed in doses with intervals of 2 m g  (ie. 2,4,6,8 mg/day) as a resdt of the fornulaton 

of the tablets, dthough some psychiatrists have found success with manipulating dosages 

between these increments. For these reasons, dosing intervals were used for analysis which 

represent low, medium and high dose ranges of the medication. 

Males and females had the same median highest dose (6 mg/day) of risperidone. It c m  be 

seen that proportionateiy more males are distributed in the 'high' dose interval, however this 

did not reach statistical significance (although it could be interpreted as borderline at p = 

0.07 1). 

Lowest doses of rispendone in males and females does appear to M e r  to the extent that it 

was statistically significant. The median doses were different, and proportionately more 

females were distnbuted in the 'low' dose interval than in the 'medi-gh' dose interval. 

In the subgroup discontinuhg medication within one year, (49 female, 69 male), female 

patients were taking lower doses at the t h e .  The median dose in the females was 4 mg/day 

relative to 6 mg/&y in the males, and more females were distnbuted in the 'low' dose range 

than were males. 
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ûverall the risperidone dosage &ta would suggest that doses in males and females may be 

similar across the patient population, although the average dose range appears to be lower 

in females. This appears to be particularly m e  in the lower range of each patients individuai 

treament While median doses of females are consistently lower than males, there is a large 

range of doses in aIi categories, which emphasizes the variation in dose requirements 

between patients. 

Although for many patients, the reasons for discontinuation may not be related to risperidone 

dosage, there rnay also be some who were not taking an appropriate dose for their illness. It 

is possible that patients of either sex may have been on too high or too low doses, causing 

various problems with treamient response. Doses that are too low would be expected to result 

in a lack of efficacy, while higher doses can resdt in many side effects. Both of these 

situations c m  be expected to result in non-cornpliance or discontinuation for many patients. 

As previous literature has determined that females as a group should be on lower doses ('O1), 

the increased discontinuation in this sex is not explained by risperidone dosage data, as 

females were on lower doses, including at the tirne of stopping nspendone. 

Both males and females continued to show similar levels of symptoms; approximately 65% 

demonstrated positive symptoms and 45% presented with negative symptoms on risperidone 

in each sex. Unfortunately it is not possibie to ascertain al1 the factors involved in treatment 

failure, however dosages do give M e r  insight into such issues including appropriate doses 

for therapeutic response and possible non-cornpliance, as the dosages recorded were the 
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amounts the patient was noted as taking, though this may not have been the dose prescribed. 

Females showed significantly higher rates of comptiance (8 1%) than did male patients 

(70%). These rates may represent an underestimation as al l  patients coded as "possibly 

noncornpliant" were included in the non-cornpliant group for these calculations. The 

literaîure reports compliance rates of around 50% with various antipsychotic medications. 

(14') Therefore, compliance with rispendone in this sample represents values in the higher 

range compared to other neuroleptics. In most reports, women have been found to have 

higher rates of compliance than do men, but these differences are rarely qua~ltified?~ 

Interestingiy, site differences in cornpliance were found to exkt in this sample. In particular, 

Site 2 appeared to have a very high compliance rate (90%) compared to Site 1 (62%) and Site 

3 (77%). This may either be due to patient differences or ciifferences in staff and chamng 

procedures (or both). Since these patients came in less fiequentiy than at the other sites, this 

may represent a slightly different population of patients. Presumably patients which do not 

need to corne in as often are more stable and may be more reliable to take their own 

medications without much supervision or intervention. The fiict tbat discontinuation occurred 

at a lower rate at Site 2 may support this hypothesis. Staff may also be less likely to 

document comptiance at Site 2, as in general, this site did involve less comprehensive 

charting. 



4.13 Adverse EventdSide Effects and Concomitant Medication 

Another important factor in discontinuation is the occurrence of adverse events or side 

effects. Various eEects categorized as psychiatrie (accordhg to the product monograph)('") 

including insomnia, somnolence, depression, anxiety and agitation occurred at similar 

fiequencies in both sexes. The use of concomitant medications are often correlatecl with the 

existence of side effects, therefore these issues are discussed simultaneously. As many 

patients require supportive medication during titration on to a new antipsychotic, drugs 

prescribed during this period were not included as concomitant medications. In addition, if 

a titration scheme was used with the antipsychotic the patient was switched to when 

rispendone was discontinued, ie. taken simultaneously with risperidone, it was not included 

as a concomitant medication, although other drug classes were recorded It must be noted that 

for many of the events listed, it can not be determined whether it is a direct result of 

nsperidone treatment, a result of concomitant medication or a factor of the underlying 

psychosis. 

Insorrmia occurred in approximately 40% of both male and fernale patients. It is thought to 

occur due to the fact that risperidone has been proven to be less sedating than other 

neuroleptic~,("~~ therefore the switch results in withdrawd symptoms. uisomnia is thought 

to dissipate after the S t i a l  period on risperidone, although the temporal relationship of side 

effects were not measured in this study, so it is impossible to determirie tolerance in this 

sarnple. Approxirnately 20% of a l l  patients were prescribed sedatives which represents only 
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half of those in the sample apparently mering h m  insomnia, however some patients may 

not have had the side effect for a Iong enough duration to warrant treatment, As sedative 

medication is generally addictive, there is likely a common attitude among clinicians to 

avoid, if possible, the use of such drugs in the Iong term. Other classes of medications are 

hown to be prescribed for insomnia, including some antipsychotics and anxiolytics, 

therefore it is possible that a propomon of the increase in these categories can be attributed 

to the tteatment of insomnia. 

Anxiety and agitation occmed in approximately 16% and 14% of patients respectively. 

Anxiolytics are often used in these patients to treat this problem and were prescnbed in 50% 

more females than males, despite the fact that females only experienced a slightly higher 

fkequency of these side eEects. This may have been due to the fact that the women who were 

prescribed medication for their anxiety had their syrnptoms controlled before it cod& appear 

and be recorded as a side effect on the chart, in other words anxiety started before risperidone 

treatment. However, a second explmation exists in that dinicians may have Werentiai 

tendencies to prescribe anxiolytic medications to males and females; although the fiequency 

of anxiety is the same in the two sexes, medication may be prescribed either more quickly 

or more often or both to the female patients. 

Extrapyramidal syrnptoms (EPS) were a common side effect of risperidone, which is 

somewhat surprising considering the fact that it is classified as an 'atypical' neuroieptic, the 

most common definition of which is the low propensity to cause such effects. Prior trials of 
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risperidone report fkquencies of EPS in the range of 12 - 3 1 % across dose groups of 2 - 16 

m&iay, with amount of EPS directly related to dose group."") As doses of risperidone above 

6 mgMay have been shown to produce higher rates of EPS @'), it is possible that patients 

dernonstrating EPS in this sarnple may have been on higher doses of risperidone, although 

this was not measured- 

EPS occurred in approximately 60% of both male and female patients, caususing many patients 

to require adjunctive therapy. Antiparkinsonian rnedications, ais0 knom as antichohergics, 

treat EPS by acting on acetylcholine receptors and reversing some of the motor dysfûnction 

associated with this syndrome. Antiparkinsonians were prescribed in merent  amounts in 

men and women. Approximately 70% of female patients took these medications compared 

with 55% of male patients. It would appear that this Merence in prescription rates is 

unexplainecl by the occurrence of EPS, which was approximately 60% in both sexes. As with 

anxiety, this difference may be due to a variety of treatment issues, including perhaps that 

women did not respond as well as did men to antiparkinsonian medications and continued 

to experience symptoms of EPS, while at least a portion of the men were successfùlly treated. 

Tardive dyskinesia (TD) occurred in twice as many women as men which is not surprising 

given previous reports of a higher incidence in the older female population with 

s~hizophrenia('~) As TD is hypothesized to be due to neurophysiological changes arising 

fiom long tem neuroleptic therapy ("), risperïdone is likely not to blame for this effect in the 

majority of patients. However, this data may point to the fact that unlike many typical 
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neuroieptics, risperidone may not have the same masking eEect on the symptoms of TD. As 

antiparkinsonian medications are conhraindicated in these patients as they may exacerbate 

symptoms of TD, it would seem unlikely that the higher proportion of women with TD was 

a factor in the higher prescription rates of these medications in females. However some 

patients with TD may also show signs of other EPS and may be prescribed antiparkinsonians 

for these side effects. 

Weight gain was a common side effect of rkperidone, occurring in 21% of female patients 

and 12% of male patients. The Merenrial effect between the sexes is not entirely 

understood, although weight gain has been hypothesized to be due to antagonism at central 

5HT2 receptors? It is a possibiliq that there is a different level of antagonism in men and 

women, and the natx.mil tendency for women to have higher levels of body fat may also be 

a factor. Although there has not been empincal evidence to confïrm the involvement of 

prolactin, a theory involving elevation of the homone in the process of weight gain has been 

pohilated.(' 

Nausea and vomithg were a major side effect in the female group, af5ecting 17% of patients; 

6% of men were similady affected. The reasom for this effect are not clear as the monograph 

for risperidone States that in dinical triais this side effect o c c d  in 1.5 - 3% of patients!'") 

Approximately 30% of females and 20% of males were taking additional antipsychotic 

medication with risperidone. These results indicate that the antipsychotic effects of 
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risperidone may not have been sufficient for amelioration of th& symptoms, whicb were 

shown to persist in a high number of patients in this sample. Altematively, some 

antipsychotics are prescribed for other indications, such as anxiety or nausea, so the 

conclusion of inefficacy camot be made without £iirther information. 

Sexual side effects showed signifïcant merences between the sexes, occurring at twice the 

rate in females compared to males. As these effects were andyzed separately, they WU be 

discussed in Section 4-3. 

4.1.4 Continuers vs. Discontinuers 

As the investigation of discontinuation rates was central to this study, it is integral to 

examine these two groups for Merences in possible variables attributing to discontinuation. 

WhiIe most demographic variables of the subgroups withîn each sex appear to be similar, the 

same is not tme for other variables more directly related to treatment 

Although premenopausal women and postmenopawl women were not found to differ 

statistically in terms of discontinuation rates (logrank = 1.34, p = 0.246), it is woah noting 

the redts. The discontinuation rate in postmenopausal women in this study was 47%, which 

is much more comparable to the rate in males (46%), than the rate in premenopausal women 

(61 %). Had more postmenopad women been included in uiis study (N = 19), more power 

rnay have aiiowed detection of a difference. Regardless, this data may underscore the 
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importance of separating these groups of women when comparing response and outcome 

variables. 

Postmenopausal women were also found to experience much lower rates of sexual side 

effects (1 1%, 2 patients) than seen in premenopausal women (42%), although again this 

sample size is obviously not sunicient for powerful statistical rinalysis. Part of this decrease 

in sexud side eEects is due to the fact that these women do not experience amenonhea (by 

dennition), the rnost common se& side effiect in premenopausal women. However 

postmenopausal women demonstrated lower rates of other sexual side effects including 

galactorrhea (O patients) and those effects involving sexual fimction (2 patients). If such side 

effects are in fact contributhg to discontinuation of risperidone, it is plausible that 

postmenopausal women may fïnd such medications more tolerable than do premenopausal 

women. Accordïngly, if proportionately more postmenopausal women were included in 

clinical trials of the medication before its release (as was likeiy the case given the legislations 

of the FDA at the the),  this may have resulted in falsely high levels of response rates in 

women. 

Concomitant medication use was found to m e r  between discontinuers and continuers, with 

continuers taking more concomitant medications in both sexes. This data may indicate that 

continuhg patients were achieving better management of side effects with the use of other 

medications, allowing them to tolerate risperidone. Of course these percentages include al1 

concurrent therapies, including those unrelated to the treatment of side effects. This is 
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indicated by the fact that in both males and females, considerably more continuers were 

prescribed medications classified as 'other'. However, three times as many male continuers 

as discontinuers were aiso prescribed antidepressants? indicating that these patients may have 

discontinued due to a Lack of appropriate management. Although depression has not been 

atûibuted to the use of risperidone, it may represent a symptom of the illness, the control of 

which is important in other aspects of clinical management. Similarly, female continuers 

were prescribed anxiolytics at twice the rate of discontinuers. As anxiety has been attributed 

to risperidone ( w ,  the diffierential in prescription rates in this group may directly indicate 

better management of side effects, although it rnay also reflect management of a symptom 

of the illness itself. AnXiet/ was found to be noted on the charts of more discontinuing 

females (1 8.4%) than continuers (1 2.5%). 

Side effect profiles of patierirs stratified by discontinuation statu provide some insight into 

issues surroundhg the termination of nsperidone therapy. InterestingIy, several side effects 

were shown to occur at higher rates in contïnuing patients than in discontinuhg patients. 

These included anxieq and EPS in males and weight gain in both males and females. The 

rasons for these observations are not entirely understood, unless the mehoration of other 

side effects with concomitant medications resulted in these remaining side effects appearing 

comparably less bothersome. Alternatively, these effects (particularly weight gain) may not 

have appeared untiI longer periods on the medication, therefore not o c c h g  in patients 

disconrinuing nsperidone before they would have had thne to arise. 
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Other side effects occurred in higher proportions of discontinuers than continuers, as would 

n o d y  be expected. These included agitation, labile mood and fatigue in fernales, reduced 

concentration in d e s  and nausedvomithg in both sexes. These observations rnay directly 

explain discontinuation in some patients. Nausea and vomiting showed large differences: 

26.5% of fernales and 10.1 % of males discontinuing fiom risperidone ninered fiom this 

effect compared to 3.1% and 2.5% of fernale and male continuers, respectively. Certaidy it 

is likeIy that this side effect would result in much distress for the patient and could 

understandably result in discontinuaiion of risperidone. Nausea may aiso not be as treatable 

with concurrent therapy as some side effects, leaving fewer options for cluiical management. 

4.1.5 Intemews of Discontinuers 

As ody 20 patients were interviewed of a possible 118 discontinuers, obviously no 

generalizations can be made fiom the interview data. However, it is worth noting that of the 

20 patients questioned on the side effects experienced while on risperidone, 6 (30%) stated 

they did experience sexual side effects when there was no indication on the chart of such 

events. Whiie this data may sufXer fkom inaccuracies due to the length of t h e  between the 

interview and risperidone discontinuation (average = 29.5 months), it may also indicate a 

failure on the part of some clinicians to inquire about sexual side effects. While more solid 

research is required in this area, this may be an indication of support for these hypotheses. 

However, it must be cautioned that these patients may not be representative of the population 
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prescribed rispendone, and they may be dinerent fiom those who were not inte~ewed in 

te- of the outcorne variable of interest Le. patients who were interviewed may have been 

more or less likely either to have side effects fiom risperidone or be cornpliant with 

medications. 
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4.2 PRIM.ARY ANALYSIS - DISCONTINU - ATION OF RISPERIDONE: 

In this sample, there were signincant Merences between discontinuation rates in males and 

females, alîhough these rates were also signifcantly intluenced by the site of treatment. 

Overall, Site 1 demonstrated the highest dropout rates of the sample (67%), while Sites 2 and 

3 had a 4243% dropout rate. These observations may be due to patient and/or physician 

differences at Site 1. This site was the location of one of the investigators directly involved 

with the research; th& fact could result in patients at this site being observed more critically 

for side effects and o h  problerns while taking risperidone. As a result patients may have 

been discontinued for side effects which wouid have been overlooked by other physicians. 

This site may also be treating more chronic or severely ill patients than do the other two sites, 

which would likely increase the probability of patients not responding to a given 

antipsychotic. 

Site 1 demonstrated both the highest dmpout rates in both sexes of any site, as weii as the 

greatest difference between males and females within a site. These findings are likely due to 

both patient and physician differences at this site as outlined above. Patients at Site 1 d y  

corne into clinic at least once a week; many are fidl t h e  patients attending the progra.  5 

days a week. Aside fiom fiequent psychiatrie assessments, these patients are assigned a 

clinical team worker who monitors their progress continually. The fact that these patients are 

involved in a highly structured day program may indicate that they require more support and 

are more chronic, more severely ill, or both. This aiso may indicate that these patients are 
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already non-responsive or poorly responsive to many antipsychotics. If these patients are 

more chronicdy ill than those at other clinics, then f e d e  patients at this clinic may 

represent a more severe subset of the fernale schizophrenic population as weIl. Ifrisperîdone 

is less tolerable by women as these resuits suggest, then it is possible that women at this site 

may be more likely than average to fail to respond to a new medication. 

Aiternatively, differences in physician practices may also &ect discontinuation in this group, 

as doctors may be more likely to switch a patient to another medication earlier than at other 

sites. This rnay be due to more w e f b i  scrutiny and therefore earlier deteetion of a problem 

with the medication. As previously indicated, physicians at this site may also be more 

sensitive to the response of fernale patients to rispendone, and rnay therefore be aiert to sex 

specific problems, including sexual side effects and perhaps an increased sensitization to 

medication dosages. 

A third possibility exphinhg the higher discontinuation rate at this site may be related to the 

differences demonstrated in age between the sites. Subjects at Site 1 were found to have a 

signincantiy lower average age at risperidone initiation. Younger patients may be more 

difficult to treat or more prone to non-cornpliance with medications due to problems 

accepting a diagnosis of schizopbrenia These patients rnay therefore be more likely to 

discontinue risperidone, resulting in the higher rate seen at Site 1. 

Site 2 demonstrated a different resuit fkom Sites 1 and 3: males and females at this site 
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discontinued r imdone  at essentidy the same rate; in fact, males discontinued at a sIightly 

higher rate. These results obviously do not fit with the hypothesis, con- to the other two 

sites. This site was dinerent fiom the others in that it was a non-hospital based commun@ 

clinic. Treamient at this c h i c  was less involved in te- of patient-worker contact; patients 

also came into the c h i c  less fiequently than at the other clinics, on average once a month. 

In addition, these patients only had physician visits anywhere fiom one to three months apart, 

at which time they had their medication reviewed. This type of clinic is suited to patients 

who are more stable and who do not need the intensive intervention of hospital based clinics. 

On the other hand, this clinic may also be utiiized by patients who WU not compiy with 

treatment at clinics offering more rehabilitation services. 

These differences may account for the lower proportion of patients discontinuing at Site 2. 

Ifphysicians did not meet with the patients for medication review more often than 3 months 

between visits, problems with medications rnay not have been detected as early as at the 

other sites which saw patients more fkquently. In addition, less contact between patients and 

stdfrnembers may have resulted in less time for teaching about potentid side eEects about 

certain medications and also less observation of compliance issues. 

As females and males discontinued at essentiaily the same rate, this site may also represent 

a subset of patients with schizophrenia. If Site 2 is typical of a c h i c  serving more stable 

patients, then perhaps in a less severe f o m  of the disease, the two sexes are more similar to 

each other in tenns of treatment response than is seen with more chronically il1 



schizophrenics. 

DEerences between males and females were significant at Site 3, although the actual 

dropout rates are more similar to those at Site 2 than Site 1, and the achial merence between 

the sexes is smaller than at Site 1. Females discontinued risperidone at a rate of 59%, while 

33% of males discontinued. It may be fitthg that discontinuation rates at this site are 

quantitatively between the other two sites, as this c h i c  can be descnbed as a hybrid of the 

other two clinics in terms of treatment and services o f f d  Patients generdy corne into the 

chic  once every two weeks for medication review. Therefore their visits are more fiequent 

than Site 2, although they do not involve the extent of treatment and rehabilitation of the 

program in place at Site 1. These paraUeis would offer explmation of the different results 

seen at these three clinics if one considers the effects of treatment and charting diaerences. 

The patient population is also likely representative of a group of patients in between the other 

two clinics in temu of severity, due to the type of c h i c  and trament it offers. 

In sunmary, the differences in discontinuation of risperidone between sites raises a variety 

of issues. If such variation has arisen due to merences in data inquj. and recording 

practices between sites, then it is important to note such differences and utilize them to work 

towards improving recording practices in clinicai medicine. Altematively, if these site 

differences are indications of real differences between patients, then it is ùiacating that 

perhaps there exists a subset of patients with schizophrenia which do not demonstrate the 

same (poor) rate of response to medications, and which do not demonstrate diEerences in 
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d e  and female patients. Perhaps in those patients less severely ill or r e q u i ~ g  less support, 

male and female patients are more comparable to each other with regards to the& illness and 

treatment response. 

Overall, in the discontinuers, 69% of patients were cornpliant with their medication while 

80% of continuers were considered to be cornpliant. This was found to be a significant 

difference and may indicate a plausible reason for discontinuation in these patients. Non- 

cornpliance can obviously be expected to negatively affect a patient's ability to respond to 

a given treatment; it may be weeks of carefiil and consistent dosing by the physician to 

maintain a stable response in a psychotic patient, and any tampering with these dosing 

strategies can hamper the treatment regime. 

ui the complete sample, the discontinuation rate was 5 1 %, which may be comparable to rates 

with other medications. However most trials are less than one year in length so a direct 

cornpaison is impossible. One large clinid trial of risperidone reported rates ranging fiom 

23 - 70% (23 - 36% if the group taking 2 mglday is exchded), dthough dropout rates in 

cluiical trials may not be representative of the situation in chical practice as patients are 

expected to undergo more rigerous procedures and discontinuation of the trial may not be due 

to the medication per se. Two longer terni studies of risperidone have been wmpleted 

spanning one year; Addington et al ('") studied 74 patients which demonstrated a 

discontinuation rate of 64%, whiie Mertens et al ('") found a 30% discontinuation rate in 264 

patients. Evident fiom this literature is the fact that discontinuation rates appear to Vary 
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widely and are likeIy vulnerable to a variety of extemal factors. As the cunrent shidy is the 

only long term trial of risperidone with a gender breakdown, this variable adds anouier 

dimension to the issue of treatment response beyond those described in these previous 

studies. 

Sex clifferences in dropout rates are likely due to a variety of factors, most of which will 

undoubtedy require much more research to detexmine. As this research is novel in its focus 

on both discontinuation and sex differences, it is not known whether such results are 

common to al1 medications or specifïc to rispendone. Discontinuation may occur most often 

due to adverse effects, although the monograph for risperidone States that only 9% of patients 

discontinued treatment due to an adverse event."") Presumably the rest of patients 

discontinued due to other factors, including lack of efficacy and non-cornpliance. Once again, 

data on sex differences are not provided. 

Ln this study, males and females experienced almost equal levels of both symptoms of 

schizophrenia and most side effects. In the s m d  sample interviewed, lack of efficacy for 

psychosis was the most fkequently stated reason for discontinuation. However, the same 

percentage of males and fernales experienced persistent positive (65%) and negative (44%) 

symptoms. Although lack of efficacy may have contributed to discontinuation, one would 

expect similar sex-specifïc dropout rates conelating with the rates of symptoms seen in these 

patients. 
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Contrary to previous reports with risperidone, a very high proportion of patients experienced 

EPS (60%) although this was also the same rate in each sex. EPS has been shown to be a 

fkquent reason for discontinuation (531, although the equafity of this side effect between the 

sexes does not Iend insight into the difference in disconthuation rates. The same problem 

is encountered with the similar rates for many other side effects: although the data is there 

to suggest ninicient levels of side effects were present to cause discontinuation, there is still 

no data to suggea differential rates between the sexes. 

One facet of treatment examined in this study which may lend useful information to the 

interpretation of differential discontinuation rates is the fkequency of multiple concomitant 

medication use in males compared to females. Overall, females were found to use higher 

numbers of different classes of concomitant medication than did their male counterparts. 

Furthemore, in most of the drug classes where there were differences in user rates between 

the sexes, it was females demonstrating higher rates than males. These observations wodd 

lead to the possible explmation that the femde physiologicaI system may be unable to 

tolerate mch polypharmacy and this may be related to discontinuation of nspendone. 

However, when the patients were stratified by discontinuation status, continuers were found 

to take more concomitant medications, both in terms of fiequency of patients taking any 

concurrent therapy (in the male patients), and in the nurnber of classes taken (in the female 

patients). Therefore there is evidence to suggest that at l e s t  for some patients, concomitant 

medication use may allow better tolerance of nsperidone. This was seen in particular with 



the use of anxiolytics in female patients and antidepressants in male patients. 

Another variable which is important yet more dinicult to measure, is that of the patient- 

doctor relationship involved in the treatment of patients with schizophrenia Ultimately, this 

balance may be important in determining the course of treatment which is prescnbed and 

followed It is possible that males and females m e r  with respect to this relationship which 

may result in diffdng rates of h g  discontinuation. Fernales may be less trusthg or 

dependent on their psychiatrist's direction and advice, preferring to retain more control over 

their own treatment. Altematively, females may be subject to more interpersonal influences 

on their treatment decisions, such as those fiom spouses and other family members, while 

males may have less social support to consult for advice. The sex of the chician treahing the 

patient may also be a factor in the patient's level of engagement in the relationship. Of course 

aU of these issues are subject to a large amount of personal variation between patients, 

between clinicians and between the partnerships of both. As such variables were not 

measured in this investigation, the eEects of these cannot be incorporated in these redis. 

In summary, although differences were found in discontinuation rates, obviously a more 

pertinent question atternpts to address the cause of such differences. While it is certain that 

a single cause, or even a set of defhed causes, will not be found for each patient, factors such 

as correct pharmacological management including dose of risperidone and amount of 

concomitant medications prescribed will be important to a patient's success. 



4.3 SECONDARY ANALYSXS - SEXUAL STDE EF'F'EETS OF RISPERTDONE - 

Perhps the most notable difference between the sexes pertainulg to side effects were those 

categorized as sexual side effects. Overall, more than twice the number of females (37%) 

experienced at least one sexud side effect compared to males (1 8%). Odds ratio analysis 

resulted in female patients having 3.45 times the odds of male patients of expenencing a 

sexuai side effect while taking risperidone. Although the 95% confidence interval is fairly 

wide for this odds ratio (1.78 - 6-75), the low end of the range still Ïndicates a signincantly 

higher risk of sexual side effects in female patients, almost twice the nsk for male patients. 

Site of treatment was found to be a confounder in the relationship between sex and the 

occurrence of sexuai side effects. All sites demonstrated female patients having increased 

odds over male patients, however the strength of the association varied with site. This most 

likely reflects a varied distribution of the two genders between the sites, and a resultant 

distorted odds ratio which is not reflective of the mie association between sex and sexual 

side effects. This is M e r  demonstrated by the fact that the crude odds ratio (2.66) is Iower 

than the unconfounded estunate (3.45); the confounding factor of site is diluting the effect 

towards the nul1 value. 

Most notable of the sexuai side effects were the fiequencies of amenorrhea (24%) and 

galactorrhea (14%). These estimates are similar to the few examples in the literature, which 

cite rates of 22% for amenorrhea and 19% for gaiactorrhea in patients on a variety of 
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standard antipsychotics (&*lm. Combining all menstnial disturbances, 34% of ail 

premenopausd women experienced amenorrhea, dymenorrhea or irregdar menses. Females 

also suffered fiom a variety of side effects involving sexual function, including 

hyposexuaiity, anorgasmia and painfid intercourse, albeit in much mialler numbers. The 

most common sexual side effects in males were erectile dysfunction (9.4%), retrograde 

ejacdation (6.0%) and hyposexuality (5.4%). 

Similar to non-sexual side effects, many sexual side effects were seen in higher proportions 

of conhùiuing patients cornpared to discontinuers. Overail approximately 10% more 

continuers in each sex exhibited s e d  side effects than did those discona'uluing nsperidone. 

Specinc examples demonstrating this observation included hyposexuality and dysrnenorrhea 

in women and retrograde ejaculation in men. 

Two explanations are possible for these findings. With regards to side effects involving 

sexual hct ion,  these uidividuals may not have been as bothered by these effects if they were 

not involved in sexuai relationships, aithough one would not n o d y  expect the proportion 

of those involved in such relationships to m e r  between discontinuers and continuers, unless 

t h i s  was somehow interrelated with cornpliance, i.e. if more cornpliant patients were more 

likely to be able to maintain a stable reiationship due to personality characteristics involved 

in both situations. 

Possibly a more Iikely explanation involves the fact that in many patients, these side effects 



117 

may require longer periods of exposure to risperidone to arise. Therefore, discontinuers may 

have stopped risperidone before these side effects occurred, redting in a higher rate in 

continuers who remained on the dnig for a year. It would be kteresting to examine temporal 

relationships between appearance of these side effects and disconb;lnuation, as many of the 

patients remaining on risperidone for one year (continuers) may have in fact discontinued 

shortly thereafter due to the appearance of latent side effects. 

These results indicate that s e d  side effects rnay have been a factor in discontinuation for 

some patients, and may in part explain the higher discontinuation rate in fernale patients. 

However, the observation of both the frequencies of these effects in ail patients and their 

Merential amounts between males and females may highlight a more important point These 

side effects are not rare occurrences in either sex treated with risperidone and should be 

considered in the management of these patients rather than tolerated for the sake of 

antipsychotic improvement. Female patients may be particularly at nsk for adverse health 

outcornes due to the hi& rate of possibiy chronic amenomhea and galactonhea in these 

patients. 

The product monograph for risperidone does not state precise values for these side effects; 

a l l  that is stated is that these side effects 'caused deteriorarion during treatmenf compared 

to baseline in at least 10% ~fpatieents'!'~~) Therefore we do not have any previous estimates 

of many of these side effects with which to compare ou.  own. It is interesthg to note that 

while the monograph explicitly lists 'all adverse events occurring atfrequencies > 1%: 
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sexual side effects are not included among this group, despite the earlier statement that they 

o c c d  at a [frequency greater t h  10%'. These observations serve to underscore the lack 

of importance placed on sexual side effect in the overail safety profiles of these medications. 

It is important to note the fact that side effects collected in this sample do not necessarily 

represent incidence rates, or new cases. Some side effects may have been present prior tu 

risperidone treatrnent However, it is perhaps as important to note that the side effect 

persisted while on risperidone as it is to note that it started while on risperidone. 



4.4 LIMITATIONS OF T m  STUDY: - 

Although this study contained patient numbers s a c i e n t  to analyze data for the objectives 

identified, sample size was a limitation when the groups were straaed beyond gender, as 

in the analysis of discontinuers vs. continuers, or examining separate side effects. If these 

variables were to be investigated, one wodd need to include larger patient numbers to 

increase power to detect existing differences. 

Retrospective studies in general are ofien much more difncult fiom which to generalize 

reLiable data. Researchers do not have the same amount of control over many factors which 

can interfere with relationships between dependent and independent variables being 

investigated. While prospective trials are often seen as the preferable d y t i c a l  design, or 

'gold standard', retrospective studies are often regarded as usefid for pilot data as evidence 

for M e r  Iarger scale studies. In this study, the retrospective design was used for various 

reasons, including financial reasons and in order to comply with t ime limitations of the 

academic program involved. However, there are scientific advantages of this design which 

will be discussed in the next section. 

Perhaps a larger problem with the study design in terms of reliable data is the fact that the 

data was for the most part collected by chart review. Furthemore, as the chart data even for 

one patient, not to mention across al1 charts, was recorded by several individuals, a great 

degree of variability in data is a concem. While we dl assume data to be recorded correctiy 
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by health care professionals tmined to do so, this may not always be the case. Omissions of 

data are also common, as many variables which are of research interest many not be 

considered to be clinically relevant, however results of this study may indicate otherwise. 

Measures were taken to ensure data was correct, including consuiting other charts and staff 

for validation, however in most cases, the information is only as diable as the staff charthg 

it* 

Certain variables may be particulady susceptible to error with this method of data collection. 

Information on menopausai statu may be diacuit to determine clinically in some patients, 

and is obviously even more dinicult to ascertain using retrospective chart data. Often such 

variables are not charted unless they become relevant to the patient's clinical case. For this 

reason rather arbitrary critena had to be used. While this may produce accurate r e d t s  for 

the majority of cases, undoubtedly a few women will be misclassified in each category. 

Similarly, information pertaining to concomitant medications was difncult to obtain with a 

high degree of accuracy. As ody drugs prescribed at the c h i c  used were included, this may 

have missed many medications taken, includuig those prescribed by the farnily physician or 

other specialist Particularly important to the objectives of this snidy would be the omission 

of data on oral contraceptive use in the femde patients, as this would very likely affect the 

occurrence of sexud side effects. Obviously illegal dmg use was not recorded in this study, 

which also may have played a role in a patient's response to antipsychotic treatment. 

Indications for use of concomitant medications were also àiflicult to detennine in some 
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cases, where dmgs may be prescnbed for a varie@ of reasons. An example is medications 

such as carbamazepine which may be used for either its antimanic properties, treating manic 

episodes, or for iîs antiepileptic properties in the treatment of seizures. 

A major problem of research in schizophrenia is the uncertainty of the cause of various 

effects seen. For many of the 'side effects' cclassified as psychiatrie such as anxiety, agitation 

and insomnia rnay be due to either dmgs or the disease; to determine cause is difficult and 

in most cases impossible. For this reason these effects were not given a signincant amount 

of discussion in this investigation. 

As with any study relying on patient subjective response to past events, recd bias is a 

concem. Since the interview numbers were very smd,  it is not as integral to this study as no 

conclusions were made based on the interviews. However, it is still an important point to 

make as the data on the patients inte~ewed was included. Recall bias may arise when 

Uidividuals in a particular outcorne group remember experiences dinerently fiom the other 

outcume group?) In this study, the concem applies to the fact that inte~ewed patients were 

d discontinuers and may have remembered more adverse effects of risperidone than would 

continuers. However, this is not a concem in this investigation as these patients were not 

being compared to continuers with regards to their interview data and were only providing 

supplemental data to the variables already collected f?om the chaxt. Although it must be 

cautioned that these patients may not be representative of the population prescribed 

nspexidone, and they rnay be Werent fiom those who were not interviewed in terms of the 



outcome variable of interest, Le. patients who were intervieweci may have been more or less 

likely to have side effects fiom rispendone or be cornpliant with medications 

This study was an examination of one medication used in the treatment of schizophrenia 

Therefore there was no comparison group either on another neuroleptic or fkom the 

population without the illness. Inclusion of such a comparison group wouid d o w  for more 

direct cornparisons with respect to the objectives investigated. 



4.5 STRENGTHS AND FUTURE - DIRECTIONS: 

This study is novel in both its observation period examined and its focus on gender 

differences in treatment As most investigations cover shorter tirne penods, they may not be 

adequate to determine the long-term outcome for t rament  of patients with schizophreniê 

It is not surprishg that many studies conducted in 8 weeks or 12 weeks do not report as high 

discontinuation rates as are reported here; the Sunrivd functions in this sample indicate that 

problerns with treatment resulting in discontinuation occur long after these rather arbitrary 

endpoints. 

The focus on Merences between male and fernale patients is one which has been overlooked 

in many similar investigations. The information sex-specifïc analyses provides is crucial to 

the optimal treatment of both men and women. The separation of women into dBerent 

groups based on menopaual statu appears to be investigated even less in cuen t  research, 

which also suggested important differences in how these women rnay respond to 

medications. 

Con- to clinical trials and many prospective investigations on treatment response, this 

study utilized a retrospective design, allowing for observation of treatment in a typical 

chical environment. Therefore these hdings represent clinical practice more closely than 

is described with resdts of clinical trials, which introduce other variables into the treatment 

milieu, 
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Important funire directives in research would involve closer examination of reasons for 

discontinuation in population subgroups, which was beyond the scope of this investigation. 

Included in these could be more precise definition of indications for medications, similarly 

with side effects: more thorough examination of these is necessary to determine cause and 

relationship to other variables. Temporal relationships of side effects would be very useful 

information, as these wodd assist in the attribution of such effects to the medication of 

interest. It would also be interesting to detemiine the time points at which various side effects 

arise, 

In sumrnary, this research is novel in terms of several facets of treatment investigated, in 

particular length of foUow up and sex differences involved. hcreasing the research activity 

in either of these aspects would be an important addition to the body of knowledge on 

response of al1 patients, both male and female, to medications required for their ilInesses. 

Investigation of other antipsychotics and sex differences in response involved over the long 

term is crucial to understanding a complete clinical profile of medications in this patient 

population. 



4.6 CONCLUS - IONS: 

This investigation of a novel antipsychotic used in the treatment of schizophrenia provides 

insight into several treatment issues. Although several variables are involved in response to 

a medication, the discontinuation or lack thereof may be the most inclusive indicator of 

treatment outcorne. 

In this study, slightly more than half of aU patients discontinued rispaidone within one year. 

This contradicts foxmer claims that risperidone, as an atypical antipsychotic, is more effective 

and tolerable for more patients, and should therefore result in lower discontinuation rates. 

This indicates that in this sample,.rispendone is no better than standard neuroleptics in terms 

of overall response. 

Femdes were found to have signifimtly higher discontinuation rates than did male patients 

at two of the three sites in this sample, while the third site demonstrated no dinerence 

between the sexes. These results indicate that at least in some patients, which may represent 

the more severely i11 population, females have more problems with rispendone treatment 

causing them to cease treatment more fiequently than do males. 

Although these ciifferences have been found, the exact reasons are still unclear in some 

patients. Discontinuers and continuers appeared to experience the same rate of most side 

effects, however con then  did appear to take more concomitant medications in both sexes, 



which rnay be a due to tolerating risperidone. 

Site differences found rnay be suggesting that in less severe cases of schizophrenia, males 

and females may be more comparable in temis of treaîment response. In a more chronicdy 

ill population, females may have more problems tolerating rispendone than do male patients. 

Female patients were found to have three times the odds of developing sexual side effects 

as a result of risperidone treatment compared to male patients. These side effects rnay arke 

due to elevation of prolactin levels lmown to occur with meridone treatment Furthennore, 

these effects rnay be more marked in premenopausal women than in postmenopausal women. 

While novel antipsychotics appear to be an improvement over standard therapies with respect 

to some side effects, they rnay also cause higher rates of other side effects which rnay be just 

as distresshg to patients. These side effects are like1y underestimated in the literature due to 

the failure of clhicians to recognize them. Clearly more research is required into these newer 

treatments to weigh risks and benefits for patients. 

Discontinuation of medication is a vexy complex issue involving many factors, indicated by 

the fact that the discontinuers and continuers in this sample were similar on many parameters 

includuig side effect profiles and concomitant medication usage. Further research is crucial 

to determine the factors involved in discontinuation, and how these rnay Vary berneen male 

and fernale patients. 
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As drugs are not sufnciently investigated pnor to their release on the market for their effects 

in subpopdations, these questions must be addressed in postrnarket investigations. New 

medications need to be hidied to deîerrnine sex dinerences in order that risks of  side effects 

c m  be minimized in both males and fernales. 
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APPENDIX ONE: 

Additional results: 

Subgroup analyses: variables stratifed on both discontinuation status and gender: 

Race Race 

Diagnosis - DSM N Diagmsis - DSM N 

cn 

B - - - - 
O 
e 
Q) 

- m 
a3 

3 

Sex Sex 



Side effects occurrhg in female patients at frequencies of ~ 5 %  (Iess than 5 patients): 

dreams/nightmares 
daylnight reverse 
lethargy 
increased appetite 
decreased appetite 
weight loss 
heartbum 
increased thirst 
reduced energy 
obsessiveness 
poor balance 
heart palpitations 
urine incontinence 
fecal Incontinence 

constipation 
diarrhea 
dry mouth 
slurred speech 
facial rash 
double vision 
blurry vision 
imtated eyes 
muscle pain 
reduced memory 
shortness of breath 
seizures 

Side effects occurring in male patients at fkequencies of 4% (less than 8 patients): 

day/night reverse 
lethargy 
increased appetite 
decreased appetite 
heartburn 
polydipsia 
reduced energy 
O bsessiveness 

urine incontinence 
dysuria 
urine retention 
constipation 
increased saliva 
dry mouth 
slurred speech 
stuffy nose 
itchy scalp 

poor balance 
heart palpitations 



Interview data for each patient: 

- - 
Se: 
- - 
F - 
F 

F 

F 

F 

F 

F 

F - 
M 

iM - 
M - 
M - 
M - 
M - 
M 

- 
M - 
M 

- 
M 

- 
VI - 
VI - 

Corn pliant? 
(chart) 

DAI score 
(interview] 

Side effits Side effects 'Reason(s) for discontinuing 
(chart) (interview) 

NS NS lack of efficacy 

1 S, NS ( S, NS / lack of efficacy, EPS 

l galactorrhea, wt gain, 
lack of efficacy 

S, NS 1 S, NS ( EPS, lack of efficacy 

1 agitation 

1 agitation, EPS 

I yes 

1 iack of efficacy 

orgasmic dysfunction, 
hyporexualiîy 

anxiety, insomnia, EPS 

heart palpitations 

insomnia, EPS 

lack of eEcacy 
-- -- - -  - - -. 

lack of efficacy 

palpitations, lack of 
efficacy 
- - - . - - - - 

lack of efficacy 
-- 

no side 
effects 

lack of efficacy 

poss. non- 
compl. 

no side S 
effects 

-- - 

Iack of efficacy 

- -- 

lack of efficacy 

yes nausea, iack of efficacv 
S = sexu side effects NS = non-sexual side effects 
* lack of efficacy = persistant symptoms of schizophrenia despite nspendone treatment 



Calculations and Statistics for Secondary Analysis 
(cornparison of sexual side effects between males and fernales) 

Calculation of Test of Homogeneity of Odds Ratios 

Y=w,y ,+wÿ,+w,y , /w,+w2+w,  = 1.243 

T = w,(yI - Y)2 + w& - Y)2+ w3(y3 - = 0.243 

Using X2 distribution, p > 0.2 

Calculation for Mantel-Hanszael Summary Odds Ratio and Confidence Interval: 

SECI) = l/(wl + w2 + w3)lR = 0.340 

95% CI for l n ( O w  = Y + 1.96(SEM) = [OS766 - 1.90941 

95% CI for O R ,  = [1.78 - 6.751 



CaIculation for Hypothesis test for Summary O&: 

T = 14.03 Using X2 distribution, p c 0.001 



APPENDIX THREE: 

Copies of Research Instruments: 

Dmg Attitude Inventory (10 item version): 

For me, the good thing about medication outweigh the bad. T 

1 fee1 weird, iike a 'zombie', on medication. T 

I take medications of my own free choice. T 

Medications make me feel more relaxed. T 

Medication makes me feel tired and sluggish. T 

1 take medication only when 1 am sick T 

1 feel more normal on medication. T 

It is umatural for my mind and body to be controlled by medications. T 

My thoughts are clearer on medication. T 

By staying on medications 1 can prevent getthg sick. T 



Side Effect CheckIist: 

(To be asked by the interviewer and recorded) 
(underhed sections are specinc to one sex) 

While taking risperidone did you experience: 

any amietyy agitation, depression? 

problems sleeping too little or too much? 
headaches? 
dizziness? 

problems with stiffiness, waking, shakiness? 
restlessness? 
probIems with your vision or speaking? 

heart problems you saw another doctor for? 
increased heart rate? 

skin problems such as rashes? 
increased amount of sweating? 

nausea, vorniting? 
dianhea, constipation? 

problems with hormone levels your doctor 
took a special bIood test for? 

problems with semial f'unction? 
changes in your libido? 
probiems with orgasm, erectionAubrication? 

changes in vour periods? 
milk production in ~ o u r  breasts? 

(Cardiovascuiar) 

(Dermatological) 

(Gastrointestinal) 

(Endocrinological) 

(Sexual Function) 

(Reproductive Function) 



Have vou gone throu h meno~ause? M e n ? )  

Were you experiencing any symptoms of schizophrenia while taking 
risperidone, such as hallucinations, delusions, lack of motivation, lack of 
emotional response? (Efficac~) 

Did you take aii of your risperidone at the correct times as directed by your 
doctor? (Cornpliance) 

What do you feel were the main reasons for stopping 
treatment wiih risperidone? 

1s there anything else you remember about your experience with 
Nperidone? 

NOTES: 

- 



Glossary of psychiatric symptoms as ciassified in the Diagnostic and Statisticai 
Manual of Mental Disorders - Version IV.* 

Positive Syrnptonrs: 

hallucination a sensory perception that has the compelling sense of redis. of a 
true perception but that occurs without extemal stimulation of the 
relevant sensory organ. 

disorganized 
bebaviour 

a false belief based on incorrect inference about extemai reality 
that is nmily sustained despite what almost everyone else believes 
and despite what consîitutes incontrovertibie and obvious proof or 
evidence to the contrary. 

(assessed by the presence of :) disorganized speech: severely 
impaired communication by tangentality, loose associations, 
perhaps to the point of incoherence 

ranges fiom childlike silliness to unpredictable agitation, difficulty 
in performing activities of daily living 

blunted affect signincant reduction in the intensity of emotional expression 

avolition an inability to initiate and persist in goal-directed activities 

an impovenshment in thinking that is infened fkom observing 
speech and language behaviour 

* Although other symptoms are noted to be involved in the course of schizophrenia, the 
symptoms listed above are considered to be most important to the diagnosis by the 
DSM-IV. 
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