
BackgroundBackground Antipsychotic drugs areAntipsychotic drugs are

associatedwith adverse effects thatcanassociatedwith adverse effects thatcan

lead to poormedication adherence,lead to poormedication adherence,

stigma, distress andimpairedqualityof life.stigma, distress andimpairedqualityof life.

AimsAims To review the use of adverseTo review the use of adverse

effects of antipsychotic drugs as outcomeeffects of antipsychotic drugs as outcome

measures, with a particular emphasis onmeasures, with a particular emphasis on

methodological issues.methodological issues.

MethodMethod Reviewofdata on adverseReviewofdata on adverse

effects from sources includingrandomisedeffects from sources includingrandomised

controlled trials (RCTs), post-marketingcontrolled trials (RCTs), post-marketing

surveillance andnaturalistic studies.surveillance andnaturalistic studies.

ResultsResults Allhave advantages andAllhave advantages and

disadvantages and the bestoverviewdisadvantages and the bestoverview

comes fromconsideringall sources of datacomes fromconsideringall sources of data

together.Adverse effects aretogether.Adverse effects are

inconsistentlyreported, hamperingcross-inconsistentlyreported, hamperingcross-

studycomparisons.Manyoutcomestudycomparisons.Manyoutcome

measures lackclinicalmeaning.In bothmeasures lackclinicalmeaning.In both

naturalistic studies and RCTs adversenaturalistic studies and RCTs adverse

effects often account for less treatmenteffects often account for less treatment

discontinuationthan lackof efficacy.discontinuationthanlackof efficacy.

ConclusionsConclusions Standardisation in theStandardisation inthe

reporting of adverse effects is needed.reporting of adverse effects is needed.

Patients’subjective experience ofPatients’subjective experience of

medication should be givenmoremedication should be givenmore

consideration.Total discontinuationratesconsideration.Total discontinuationrates

provide a usefulglobal outcomemeasureprovide a usefulglobal outcomemeasure

that incorporates tolerability and efficacythat incorporates tolerability and efficacy

aswell as patient and clinicianviewpoints.aswell as patient and clinicianviewpoints.

Patients should be informedof commonPatients should be informed of common

side-effects prior to treatment andside-effects prior to treatment and

monitored for their occurrence duringmonitored for their occurrence during

treatment.treatment.

Declaration of interestDeclaration of interest P.M.H. hasP.M.H. has

receivedhonoraria from severalreceivedhonoraria from several

pharmaceutical companies.pharmaceutical companies.

Knowledge of how the prevalence andKnowledge of how the prevalence and

severity of adverse effects vary for differentseverity of adverse effects vary for different

antipsychotics allows clinicians to reduceantipsychotics allows clinicians to reduce

the occurrence of these effects. We reviewthe occurrence of these effects. We review

the range of adverse effects associated withthe range of adverse effects associated with

antipsychotics and their clinical impact,antipsychotics and their clinical impact,

and give an overview of the various sourcesand give an overview of the various sources

of data on adverse effects and their relativeof data on adverse effects and their relative

strengths and weaknesses. Potential pro-strengths and weaknesses. Potential pro-

blems in interpreting the evidence base areblems in interpreting the evidence base are

considered and the importance of theconsidered and the importance of the

patients’ perspective emphasised. Wepatients’ perspective emphasised. We

conclude with an examination of totalconclude with an examination of total

discontinuation rates as a global measurediscontinuation rates as a global measure

of effectiveness that incorporates bothof effectiveness that incorporates both

tolerability and efficacy.tolerability and efficacy.

RANGE AND CLINICALRANGE AND CLINICAL
IMPACTOFADVERSE EFFECTSIMPACTOFADVERSE EFFECTS

Antipsychotics are associated with a wideAntipsychotics are associated with a wide

range of potential adverse effects (Appen-range of potential adverse effects (Appen-

dix 1) which can affect the patient indix 1) which can affect the patient in

several ways (Fig. 1). For example theseveral ways (Fig. 1). For example the

stiffness, slowness of movement and tremorstiffness, slowness of movement and tremor

of antipsychotic-induced parkinsonismof antipsychotic-induced parkinsonism

(Dursun(Dursun et alet al, 2004) can make it difficult, 2004) can make it difficult

for a patient to write, fasten buttons andfor a patient to write, fasten buttons and

tie shoelaces, leading to reduced quality oftie shoelaces, leading to reduced quality of

life. The blank ‘mask-like’ expression,life. The blank ‘mask-like’ expression,

tremor, stooped posture, drooling and ab-tremor, stooped posture, drooling and ab-

normalities of gait (including lack of armnormalities of gait (including lack of arm

swing) are easily observable by others andswing) are easily observable by others and

mark the patient out as ‘different’, hencemark the patient out as ‘different’, hence

contributing to stigma. When severe thecontributing to stigma. When severe the

festinant gait may result in falls and injury,festinant gait may result in falls and injury,

particularly hip fracture in older patients.particularly hip fracture in older patients.

Patients who recognise the link betweenPatients who recognise the link between

these problems and antipsychotic medi-these problems and antipsychotic medi-

cation may miss out doses or stop medi-cation may miss out doses or stop medi-

cation totally.cation totally.

Many patients who adhere poorly toMany patients who adhere poorly to

medication do not inform their clinicalmedication do not inform their clinical

team of this and some go to great lengthsteam of this and some go to great lengths

to hide their non-adherence (covert non-to hide their non-adherence (covert non-

adherence). Poor adherence during acuteadherence). Poor adherence during acute

treatment of psychosis leads to chronictreatment of psychosis leads to chronic

symptoms whereas poor adherence after re-symptoms whereas poor adherence after re-

mission increases the risk of relapse. Bothmission increases the risk of relapse. Both

may have serious consequences, includingmay have serious consequences, including

self-harm, aggression and readmission toself-harm, aggression and readmission to

hospital. When clinician and patient arehospital. When clinician and patient are

aware of adverse effects, treatment can beaware of adverse effects, treatment can be

adjusted to minimise the problems (e.g.adjusted to minimise the problems (e.g.

dose reduction of the antipsychotic, pre-dose reduction of the antipsychotic, pre-

scription of an anti-Parkinsonian agent orscription of an anti-Parkinsonian agent or

a switch to an alternative antipsychotica switch to an alternative antipsychotic

with less propensity to cause the adversewith less propensity to cause the adverse

effect).effect).

SOURCESOF DATASOURCESOF DATA

Data on adverse effects are available from aData on adverse effects are available from a

range of sources. These include randomisedrange of sources. These include randomised

controlled trials (RCTs), naturalistic stu-controlled trials (RCTs), naturalistic stu-

dies, part-marketing surveillance, and non-dies, part-marketing surveillance, and non-

randomised and open trials. Open andrandomised and open trials. Open and

non-randomised trials are methodologicallynon-randomised trials are methodologically

inferior to double-blind randomised con-inferior to double-blind randomised con-

trolled trials but nevertheless contribute totrolled trials but nevertheless contribute to

the evidence base. All data sources can bethe evidence base. All data sources can be

considered as being pieces of a jigsaw; theconsidered as being pieces of a jigsaw; the

full picture of drug tolerability is only evi-full picture of drug tolerability is only evi-

dent when all the pieces are put together.dent when all the pieces are put together.

Randomised controlled trialsRandomised controlled trials

StrengthsStrengths

Double-blind randomised trials are regar-Double-blind randomised trials are regar-

ded as the gold standard level of evidenceded as the gold standard level of evidence

for the following reasons.for the following reasons.

(a)(a) Randomisation reduces the risk of biasRandomisation reduces the risk of bias

in baseline characteristics and soin baseline characteristics and so

makes it more probable that differencesmakes it more probable that differences

in outcome reflect differences betweenin outcome reflect differences between

the treatments being investigated.the treatments being investigated.

(b)(b) Comparative data can be obtainedComparative data can be obtained

against either placebo or one or moreagainst either placebo or one or more

comparator drugs. Placebo data arecomparator drugs. Placebo data are

particularly helpful in identifying theparticularly helpful in identifying the

baseline rate of adverse effects indepen-baseline rate of adverse effects indepen-

dent of treatment with an active drug.dent of treatment with an active drug.

Many potential adverse drug effectsMany potential adverse drug effects

(e.g. weight gain, sexual dysfunction,(e.g. weight gain, sexual dysfunction,

onset of diabetes) are multifactorialonset of diabetes) are multifactorial

and occur in the general population.and occur in the general population.

(c)(c) Prospective assessment allows accurateProspective assessment allows accurate

measurement of adverse effects. Thismeasurement of adverse effects. This

may involve the use of standardisedmay involve the use of standardised

rating scales (Table 1).rating scales (Table 1).

(d)(d) Patient and rater bias are eliminated byPatient and rater bias are eliminated by

masking.masking.

In practice these advantages are notIn practice these advantages are not

always as clear-cut as they seem. For exam-always as clear-cut as they seem. For exam-

ple, relatively few trials assess the success ofple, relatively few trials assess the success of

masking and when they do the methodsmasking and when they do the methods
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used, analysis and reporting of the resultsused, analysis and reporting of the results

are inconsistent (Boutronare inconsistent (Boutron et alet al, 2005). A re-, 2005). A re-

view of papers claiming to be RCTs, pub-view of papers claiming to be RCTs, pub-

lished in thelished in the British Journal of PsychiatryBritish Journal of Psychiatry

and theand the American Journal of PsychiatryAmerican Journal of Psychiatry,,

showed that reporting of the method ofshowed that reporting of the method of

randomisation was uncommon (Ogundiperandomisation was uncommon (Ogundipe

et alet al, 1999). The authors concluded that, 1999). The authors concluded that

the RCT status of some of the papers mustthe RCT status of some of the papers must

therefore be in doubt.therefore be in doubt.

WeaknessesWeaknesses

Although RCTs can allow accurate infor-Although RCTs can allow accurate infor-

mation on the incidence and prevalence ofmation on the incidence and prevalence of

adverse effects to be gathered, most trialsadverse effects to be gathered, most trials

of antipsychotics have relatively smallof antipsychotics have relatively small

samples and are short term, lasting 4–8samples and are short term, lasting 4–8

weeks. Such studies may underestimateweeks. Such studies may underestimate

early-onset side-effects that are uncommonearly-onset side-effects that are uncommon

and cannot provide data on side-effects thatand cannot provide data on side-effects that

develop in the medium and long term. Fordevelop in the medium and long term. For

example, amenorrhoea is an adverse effectexample, amenorrhoea is an adverse effect

of antipsychotics that reflects hyperprolac-of antipsychotics that reflects hyperprolac-

tinaemia (Wieck & Haddad, 2003). In thetinaemia (Wieck & Haddad, 2003). In the

Schizophrenia Outpatient Health OutcomeSchizophrenia Outpatient Health Outcome

(SOHO) study the baseline prevalence was(SOHO) study the baseline prevalence was

approximately 33% of women (Haro &approximately 33% of women (Haro &

Salvador-Carulla, 2006). Definitions ofSalvador-Carulla, 2006). Definitions of

amenorrhoea differ; if it is defined as threeamenorrhoea differ; if it is defined as three

consecutive missed episodes of menstruationconsecutive missed episodes of menstruation

then it will be impossible to detect in a drugthen it will be impossible to detect in a drug

trial of less than 12 weeks’ duration. Thetrial of less than 12 weeks’ duration. The

inability of short-term trials to provide datainability of short-term trials to provide data

on long-term tolerability, including weighton long-term tolerability, including weight

gain, sexual functioning and metabolicgain, sexual functioning and metabolic

parameters, is a major weakness, as inparameters, is a major weakness, as in

clinical practice antipsychotics are oftenclinical practice antipsychotics are often

prescribed to patients for several years orprescribed to patients for several years or

even decades. This drawback has beeneven decades. This drawback has been

partly addressed by two recently publishedpartly addressed by two recently published

RCTs with relatively long follow-up periods:RCTs with relatively long follow-up periods:

the Cost–Utility of the Latest Antipsychoticthe Cost–Utility of the Latest Antipsychotic

Drugs in Schizophrenia Study (CUtLASS) inDrugs in Schizophrenia Study (CUtLASS) in

the UK (Jonesthe UK (Jones et alet al, 2006), which followed, 2006), which followed

patients for 1 year, and phase 1 of thepatients for 1 year, and phase 1 of the Clin-Clin-

ical Antipsychotic Trials of Interventionical Antipsychotic Trials of Intervention

Effectiveness (CATIE) study in the USAEffectiveness (CATIE) study in the USA

(Lieberman(Lieberman et alet al, 2005), which followed, 2005), which followed

patients for 18 months. Neverthelesspatients for 18 months. Nevertheless

neither study is long enough to accuratelyneither study is long enough to accurately

assess the risk of tardive dyskinesia.assess the risk of tardive dyskinesia.

Prospective studies of conventional antipsy-Prospective studies of conventional antipsy-

chotics indicate a cumulative incidence ofchotics indicate a cumulative incidence of

tardive dyskinesia of approximately 20%tardive dyskinesia of approximately 20%

over 5 years of treatment (Morgenstern &over 5 years of treatment (Morgenstern &

Glazer 1993).Glazer 1993).

The protocols of most RCTs excludeThe protocols of most RCTs exclude

patients with significant comorbid medicalpatients with significant comorbid medical

conditions. Consequently the tolerabilityconditions. Consequently the tolerability

of drugs in people with physical illnessof drugs in people with physical illness

(for example those with hepatic and renal(for example those with hepatic and renal

impairment) is often unknown prior toimpairment) is often unknown prior to

licensing. Some trials may also under-licensing. Some trials may also under-

estimate tolerability because there may beestimate tolerability because there may be

incentives for patients to remain in the trialincentives for patients to remain in the trial

that do not operate in clinical practice.that do not operate in clinical practice.

Naturalistic studiesNaturalistic studies

Naturalistic studies, including pharmaco-Naturalistic studies, including pharmaco-

epidemiological studies, have the advantageepidemiological studies, have the advantage

of assessing ‘real world’ patients. Pharmaco-of assessing ‘real world’ patients. Pharmaco-

epidemiological studies can have very largeepidemiological studies can have very large

samples, enabling relatively rare adversesamples, enabling relatively rare adverse

effects to be investigated. Both incidenceeffects to be investigated. Both incidence

and prevalence data can be generated.and prevalence data can be generated.

These studies are limited to data recordedThese studies are limited to data recorded

on computerised record systems and theon computerised record systems and the

absence of relevant data may preventabsence of relevant data may prevent

adjustment for potential confounding facadjustment for potential confounding factors.tors.

Furthermore, the lack of randomisation limitsFurthermore, the lack of randomisation limits

attribution of causality. Data regarding theattribution of causality. Data regarding the

safety of drugs in pregnancy derive fromsafety of drugs in pregnancy derive from

post-marketing surveillance and naturalis-post-marketing surveillance and naturalis-

tic studies because pregnant women aretic studies because pregnant women are

invariably excluded from RCTs.invariably excluded from RCTs.

Post-marketing surveillancePost-marketing surveillance

Post-marketing surveillance is an essentialPost-marketing surveillance is an essential

component of assessing drug safety andcomponent of assessing drug safety and
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Table1Table1 Examples of ratings scales used to assess side-effects of antipsychoticsExamples of ratings scales used to assess side-effects of antipsychotics

Side-effectSide-effect Scale(s)Scale(s) ReferenceReference

EPSEPS

Tardive dyskinesiaTardive dyskinesia

AkathisiaAkathisia

ParkinsonismParkinsonism

Non-syndrome-specific scaleNon-syndrome-specific scale

Sexual dysfunctionSexual dysfunction

Global side-effectsGlobal side-effects

Abnormal Involuntary Movements Scale (AIMS)Abnormal InvoluntaryMovements Scale (AIMS)

Barnes Akathisia ScaleBarnes Akathisia Scale

Simpson^Angus Scale (SAS)Simpson^Angus Scale (SAS)

Extrapyramidal Symptom Rating Scale (ESRS)Extrapyramidal Symptom Rating Scale (ESRS)

Arizona Sexual Experiences scale (ASEX)Arizona Sexual Experiences scale (ASEX)

Massachusetts General Hospital Sexual Functioning QuestionnaireMassachusetts General Hospital Sexual Functioning Questionnaire

Modified Rush Sexual InventoryModified Rush Sexual Inventory

UKU Side Effect Rating ScaleUKU Side Effect Rating Scale

AMDP^5AMDP^5

Liverpool University Neuroleptic Side-Effect Rating Scale (LUNSERS)Liverpool University Neuroleptic Side-Effect Rating Scale (LUNSERS)

Guy (1976)Guy (1976)

Barnes (1989)Barnes (1989)

Simpson & Angus (1970)Simpson & Angus (1970)

ChouinardChouinard et alet al (1980)(1980)

McGahueyMcGahuey et alet al (2000)(2000)

Labbate & Lare (2001)Labbate & Lare (2001)

RaoRao et alet al (2005)(2005)

LingjaerdeLingjaerde et alet al (1987)(1987)

Collegium Internationale PsychiatriaeCollegium Internationale Psychiatriae

Scalarum (1986)Scalarum (1986)

DayDay et alet al (1995)(1995)

EPS, extrapyramidal side-effects; AMDP^5, Association for Methodology and Documentation in Psychiatry Adverse Event Questionnaire.EPS, extrapyramidal side-effects; AMDP^5, Association for Methodology and Documentation in Psychiatry Adverse Event Questionnaire.

Fig. 1Fig. 1 Clinical impact of adverse effects.Clinical impact of adverse effects.
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tolerability, and often provides the firsttolerability, and often provides the first

evidence of adverse effects that are rare orevidence of adverse effects that are rare or

confined to particular at-risk groups.confined to particular at-risk groups.

Remoxipride was an antipsychotic mar-Remoxipride was an antipsychotic mar-

keted in the late 1980s. Trials indicatedketed in the late 1980s. Trials indicated

similar efficacy to haloperidol for treatingsimilar efficacy to haloperidol for treating

positive and negative symptoms but withpositive and negative symptoms but with

less risk of extrapyramidal side-effects. Fol-less risk of extrapyramidal side-effects. Fol-

lowing its introduction in Europe a signifi-lowing its introduction in Europe a signifi-

cant number of cases of aplastic anaemiacant number of cases of aplastic anaemia

were reported (as many as 1 in 10 000).were reported (as many as 1 in 10 000).

Remoxipride was withdrawn in 1993 (FungRemoxipride was withdrawn in 1993 (Fung

et alet al, 2001). Pimozide is a conventional, 2001). Pimozide is a conventional

antipsychotic. Between 1971 and 1995, 16antipsychotic. Between 1971 and 1995, 16

deaths and 24 cases of serious cardiacdeaths and 24 cases of serious cardiac

events were reported to the Committee forevents were reported to the Committee for

the Safety of Medicines. This led to thethe Safety of Medicines. This led to the

following recommendations: (a) patientsfollowing recommendations: (a) patients

prescribed pimozide should undergo a base-prescribed pimozide should undergo a base-

line electrocardiogram (ECG) followed byline electrocardiogram (ECG) followed by

annual ECGs; (b) if the QTc interval is pro-annual ECGs; (b) if the QTc interval is pro-

longed, treatment needs to be closely super-longed, treatment needs to be closely super-

vised or withdrawn; and (c) pimozidevised or withdrawn; and (c) pimozide

should not be prescribed in conjunctionshould not be prescribed in conjunction

with other drugs that prolong the QTc in-with other drugs that prolong the QTc in-

terval (Haddad & Anderson, 2002).terval (Haddad & Anderson, 2002).

Post-marketing surveillance includesPost-marketing surveillance includes

prescription event monitoring (Mann,prescription event monitoring (Mann,

1998) and reports of adverse drug reactions1998) and reports of adverse drug reactions

(Gough, 2005). Various national and inter-(Gough, 2005). Various national and inter-

national regulatory bodies provide systemsnational regulatory bodies provide systems

for post-marketing surveillance, an examplefor post-marketing surveillance, an example

being the UK yellow card system for report-being the UK yellow card system for report-

ing adverse drug reactions. Post-marketinging adverse drug reactions. Post-marketing

surveillance is also conducted by pharma-surveillance is also conducted by pharma-

ceutical companies or by independent re-ceutical companies or by independent re-

search companies employed by them. Thesearch companies employed by them. The

potential conflict of interest inherent inpotential conflict of interest inherent in

manufacturers collecting, evaluating andmanufacturers collecting, evaluating and

reporting post-marketing data on theirreporting post-marketing data on their

own products has been the subject of recentown products has been the subject of recent

discussion (Fontanarosadiscussion (Fontanarosa et alet al, 2004). This, 2004). This

point apart, post-marketing surveillancepoint apart, post-marketing surveillance

has several weaknesses: it relies on volun-has several weaknesses: it relies on volun-

tary participation; underreporting is wide-tary participation; underreporting is wide-

spread; submitted reports may be of poorspread; submitted reports may be of poor

quality with inadequate detail; and thequality with inadequate detail; and the

ability to confirm causality is limited.ability to confirm causality is limited.

Incomplete numerator data on events andIncomplete numerator data on events and

unreliable denominator data make it diffi-unreliable denominator data make it diffi-

cult to calculate rates of adverse events.cult to calculate rates of adverse events.

The withdrawal of drugs for safety rea-The withdrawal of drugs for safety rea-

sons demonstrates that licensing is not asons demonstrates that licensing is not a

guarantee of safety and highlights the im-guarantee of safety and highlights the im-

portance of the continuing assessment ofportance of the continuing assessment of

tolerability and safety from further studiestolerability and safety from further studies

and post-marketing surveillance. Betweenand post-marketing surveillance. Between

1960 and 1999 121 prescription drugs were1960 and 1999 121 prescription drugs were

withdrawn from worldwide markets forwithdrawn from worldwide markets for

safety reasons (Fungsafety reasons (Fung et alet al, 2001). Drugs, 2001). Drugs

that act on the central nervous system werethat act on the central nervous system were

the most common category withdrawn; in athe most common category withdrawn; in a

more detailed breakdown by drug classmore detailed breakdown by drug class

antidepressants were ranked fifth (7.4%).antidepressants were ranked fifth (7.4%).

The top safety reasons for withdrawalThe top safety reasons for withdrawal

among all drugs were hepatic (26.2%),among all drugs were hepatic (26.2%),

haematological (10.5%), cardiovascularhaematological (10.5%), cardiovascular

(8.7%), dermatological (6.3%) and carcino-(8.7%), dermatological (6.3%) and carcino-

genic issues (6.3%). The median time ongenic issues (6.3%). The median time on

the market for products where this infor-the market for products where this infor-

mation was available was 5.4 years, withmation was available was 5.4 years, with

approximately one-third being withdrawnapproximately one-third being withdrawn

within the first 2 years of initial marketing.within the first 2 years of initial marketing.

PROBLEMS ININTERPRETINGPROBLEMS ININTERPRETING
TOLERABILITYDATATOLERABILITYDATA

The researcher or clinician is faced withThe researcher or clinician is faced with

several problems when evaluating theseveral problems when evaluating the

literature on adverse effects of antipsycho-literature on adverse effects of antipsycho-

tics (Appendix 2).tics (Appendix 2).

Limited dataLimited data

Many papers that report RCTs of antipsy-Many papers that report RCTs of antipsy-

chotics provide little data on adverse effectschotics provide little data on adverse effects

and concentrate on efficacy. Where suchand concentrate on efficacy. Where such

data are provided they are often limited,data are provided they are often limited,

for example until recently most trials offor example until recently most trials of

antipsychotics did not include any measuresantipsychotics did not include any measures

of glucose and lipid regulation.of glucose and lipid regulation.

Drug carry-over effectsDrug carry-over effects

A second problem is that most trialsA second problem is that most trials

evaluate patients with chronic psychosisevaluate patients with chronic psychosis

who must discontinue a previous anti-who must discontinue a previous anti-

psychotic before starting the trial. Thispsychotic before starting the trial. This

makes drug carry-over effects inevitable.makes drug carry-over effects inevitable.

For example, the potential for weight gainFor example, the potential for weight gain

associated with a particular antipsychoticassociated with a particular antipsychotic

is underestimated, as patients are likely tois underestimated, as patients are likely to

have gained weight during previous anti-have gained weight during previous anti-

psychotic treatment, thus minimising theirpsychotic treatment, thus minimising their

potential for further weight gain (Haddad,potential for further weight gain (Haddad,

2005). Assessing patients with first-onset2005). Assessing patients with first-onset

psychosis who are drug naive overcomespsychosis who are drug naive overcomes

this problem, but enrolling such patientsthis problem, but enrolling such patients

into trials is notoriously difficult and suchinto trials is notoriously difficult and such

RCTs are rare.RCTs are rare.

Bias in trial designBias in trial design

Industry-sponsored trials are more likely toIndustry-sponsored trials are more likely to

report results that favour the sponsor’sreport results that favour the sponsor’s

compound than are independent studiescompound than are independent studies

(Ahmer(Ahmer et alet al, 2005). Possible explanations, 2005). Possible explanations

include publication bias and bias in trial de-include publication bias and bias in trial de-

sign. An example of the latter is that mostsign. An example of the latter is that most

RCTs of atypical antipsychotics employRCTs of atypical antipsychotics employ

haloperidol as the active comparator.haloperidol as the active comparator.

AmongAmong the conventional antipsychotics,the conventional antipsychotics,

haloperidolhaloperidol is associated with a high inci-is associated with a high inci-

dence of extrapyramidal side-effects (EPS)dence of extrapyramidal side-effects (EPS)

and so it is not surprising that these studiesand so it is not surprising that these studies

generally report an advantage in relation togenerally report an advantage in relation to

EPS for the atypical agents, an advantageEPS for the atypical agents, an advantage

that rethat remains in meta-analyses (Geddesmains in meta-analyses (Geddes etet

alal, 2000;, 2000; BagnallBagnall et alet al, 2003). In contrast,, 2003). In contrast,

RCTs that have a low-potency conven-RCTs that have a low-potency conven-

tional antipsychotic as comparator showtional antipsychotic as comparator show

no significant difference in the incidenceno significant difference in the incidence

of EPS for atypical antipsychotics otherof EPS for atypical antipsychotics other

than clozapine (Leuchtthan clozapine (Leucht et alet al, 2003;, 2003;

LiebermanLieberman et alet al, 2005)., 2005).

Comparison between trialsComparison between trials

It is often necessary to compare data on ad-It is often necessary to compare data on ad-

verse effects between trials. For example,verse effects between trials. For example,

the relatively few head-to-head RCTs ofthe relatively few head-to-head RCTs of

atypical antipsychotics make cross-studyatypical antipsychotics make cross-study

comparisons, despite their methodologicalcomparisons, despite their methodological

pitfalls, a necessity. Furthermore, as esti-pitfalls, a necessity. Furthermore, as esti-

mates of the prevalence/severity of an ad-mates of the prevalence/severity of an ad-

verse effect for any given drug will varyverse effect for any given drug will vary

between trials, an adjusted value is often re-between trials, an adjusted value is often re-

quired. Meta-analysis is commonly used toquired. Meta-analysis is commonly used to

allow data from different studies to beallow data from different studies to be

pooled and compared, but this approachpooled and compared, but this approach

is often not possible when analysing datais often not possible when analysing data

on adverse effects because of varying meth-on adverse effects because of varying meth-

odologies used to assess such effects. Forodologies used to assess such effects. For

example, there are several scales to measureexample, there are several scales to measure

sexual function (Table 1). Parkinsoniansexual function (Table 1). Parkinsonian

symptoms are usually assessed using thesymptoms are usually assessed using the

Simpson–Angus Scale (Simpson & Angus,Simpson–Angus Scale (Simpson & Angus,

1970), but some studies report the propor-1970), but some studies report the propor-

tion of patients prescribed an anticholingeriction of patients prescribed an anticholingeric

drug, a clinical proxy for parkinsonism. Evendrug, a clinical proxy for parkinsonism. Even

when the same rating scale or measure iswhen the same rating scale or measure is

used, the outcome mayused, the outcome may be expressed in dif-be expressed in dif-

ferent ways. Parkinsonianferent ways. Parkinsonian symptoms maysymptoms may

be reported as mean change in score onbe reported as mean change in score on

the Simpson–Angus Scale from baseline tothe Simpson–Angus Scale from baseline to

end-point or as the number of patients withend-point or as the number of patients with

scores above a specified cut-off. Similarly,scores above a specified cut-off. Similarly,

measures of weight change during a studymeasures of weight change during a study

include mean change in kilograms, theinclude mean change in kilograms, the

percentage of patients with increments ofpercentage of patients with increments of

weight change (e.g. 0–5 kg, 5–10 kg, etc.)weight change (e.g. 0–5 kg, 5–10 kg, etc.)

and the number of patients with an arbi-and the number of patients with an arbi-

trary measure of significant weight gain,trary measure of significant weight gain,

(e.g. an increase of more than 7% of base-(e.g. an increase of more than 7% of base-

line weight).line weight).

Outcome measuresOutcome measures
that lack clinical utilitythat lack clinical utility

Many studies present data on adverse effectsMany studies present data on adverse effects

in terms of the mean change in an outcomein terms of the mean change in an outcome

measure (e.g. a rating scale or the bloodmeasure (e.g. a rating scale or the blood
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concentration of a compound). Often thisconcentration of a compound). Often this

has no clinical utility to the clinician orhas no clinical utility to the clinician or

patient. For example, reporting the meanpatient. For example, reporting the mean

change in serum prolactin during the coursechange in serum prolactin during the course

of a trial is far less relevant than reportingof a trial is far less relevant than reporting

the proportion of patients with a prolactinthe proportion of patients with a prolactin

level above the upper limit of normal atlevel above the upper limit of normal at

the start and end of the study. Even morethe start and end of the study. Even more

useful is the proportion of these patientsuseful is the proportion of these patients

who also have symptoms consistent withwho also have symptoms consistent with

hyperprolactinaemia (i.e. the proportionhyperprolactinaemia (i.e. the proportion

with biochemical plus clinical hyperprolac-with biochemical plus clinical hyperprolac-

tinaemia). Similarly, mean weight change istinaemia). Similarly, mean weight change is

less useful than knowing the proportion ofless useful than knowing the proportion of

patients with specific increments of weightpatients with specific increments of weight

change.change.

Comparing like with likeComparing like with like

When trial data are reviewed to aid theWhen trial data are reviewed to aid the

treatment of a specific patient (e.g. to assisttreatment of a specific patient (e.g. to assist

selection of an antipsychotic drug), it isselection of an antipsychotic drug), it is

important to ensure that the trials reviewedimportant to ensure that the trials reviewed

deal with patients with similar characteris-deal with patients with similar characteris-

tics to the patient being treated and usetics to the patient being treated and use

similar drug dosages to those likely to besimilar drug dosages to those likely to be

used clinically. For example,used clinically. For example, data on ad-data on ad-

verse effects gathered from trials in patientsverse effects gathered from trials in patients

with chronic schizophrenia cannot be reli-with chronic schizophrenia cannot be reli-

ably applied to drug-naive patients, as theably applied to drug-naive patients, as the

latter are more sensitive to a range oflatter are more sensitive to a range of

adverse effects. Similarly, premenopausaladverse effects. Similarly, premenopausal

women are more prone to develop anti-women are more prone to develop anti-

psychotic-induced hyperprolactinaemia thanpsychotic-induced hyperprolactinaemia than

postmenopausal women. Consequently itpostmenopausal women. Consequently it

would be misleading to extrapolate datawould be misleading to extrapolate data

on prolactin-related side-effects from anon prolactin-related side-effects from an

RCT that included a high proportion ofRCT that included a high proportion of

postmenopausal women to the treatmentpostmenopausal women to the treatment

of a premenopausal patient. When trialsof a premenopausal patient. When trials

are combined in a meta-analysis one shouldare combined in a meta-analysis one should

consider whether differences between theconsider whether differences between the

trials in terms of populations studied, drugtrials in terms of populations studied, drug

dosage and the duration of treatment inva-dosage and the duration of treatment inva-

lidate the approach. Most adverse effectslidate the approach. Most adverse effects

are dose related but the relationship be-are dose related but the relationship be-

tween the prevalence of an adverse effecttween the prevalence of an adverse effect

and duration of drug treatment varies de-and duration of drug treatment varies de-

pending on the effect being considered.pending on the effect being considered.

For example, akathisia is particularly com-For example, akathisia is particularly com-

mon in the first week after starting an anti-mon in the first week after starting an anti-

psychotic or increasing the dose whereaspsychotic or increasing the dose whereas

tardive dyskinesia usually only appearstardive dyskinesia usually only appears

after several months or years of treatmentafter several months or years of treatment

(Dursun(Dursun et alet al, 2004)., 2004).

PATIENT PERSPECTIVEPATIENT PERSPECTIVE

Until recently research on adverse effectsUntil recently research on adverse effects

was largely concerned with quantifyingwas largely concerned with quantifying

symptoms rather than determining their im-symptoms rather than determining their im-

pact on patients. Recently there has beenpact on patients. Recently there has been

increasing interest in the subjective viewincreasing interest in the subjective view

of patients to treatment, including anti-of patients to treatment, including anti-

psychotic medication (Vorugantipsychotic medication (Voruganti et alet al,,

2000; Angermeyer2000; Angermeyer et alet al, 2001; Hasler, 2001; Hasler etet

alal, 2004). There are several overlapping, 2004). There are several overlapping

domains, including subjective satisfactiondomains, including subjective satisfaction

with treatment, subjective quality of lifewith treatment, subjective quality of life

and subjective response to treatment.and subjective response to treatment.

Satisfaction with treatmentSatisfaction with treatment

Patient satisfaction with treatment is influ-Patient satisfaction with treatment is influ-

enced by multiple factors and not justenced by multiple factors and not just

symptom reduction (Haslersymptom reduction (Hasler et alet al, 2004)., 2004).

Factors that predicted dissatisfaction withFactors that predicted dissatisfaction with

care in a large European study included un-care in a large European study included un-

employment, more severe psychopathologyemployment, more severe psychopathology

and a high rate of hospital admissionand a high rate of hospital admission

(Thornicroft(Thornicroft et alet al, 2004). Other reasons, 2004). Other reasons

for dissatisfaction include lack of involve-for dissatisfaction include lack of involve-

ment in treatment planning or decision-ment in treatment planning or decision-

making, lack of involvement with treat-making, lack of involvement with treat-

ment options, drug side-effects and lack ofment options, drug side-effects and lack of

information about these. In a UK surveyinformation about these. In a UK survey

of callers to a national mental health tele-of callers to a national mental health tele-

phone helpline, distressing side-effects werephone helpline, distressing side-effects were

strongly correlated with low treatmentstrongly correlated with low treatment

satisfaction (Fakhourysatisfaction (Fakhoury et alet al, 2001). In this, 2001). In this

survey the most distressing side-effectssurvey the most distressing side-effects

reported (percentage of patients with thereported (percentage of patients with the

side-effect who reported it as distressing)side-effect who reported it as distressing)

were weight gain (73%), depressionwere weight gain (73%), depression

(67%), insomnia (66%), difficulty think-(67%), insomnia (66%), difficulty think-

ing/concentrating (63%), sedation (59%)ing/concentrating (63%), sedation (59%)

and sexual dysfunction (58%). Men wereand sexual dysfunction (58%). Men were

more likely to report sexual dysfunctionmore likely to report sexual dysfunction

as distressing and women more likely toas distressing and women more likely to

report weight gain as distressing. Severalreport weight gain as distressing. Several

studies indicate that adverse effects of anti-studies indicate that adverse effects of anti-

psychotics are often not diagnosed or trea-psychotics are often not diagnosed or trea-

ted (e.g. Mitra & Haddad, 2007) and thatted (e.g. Mitra & Haddad, 2007) and that

psychiatrists tend to underestimate the dis-psychiatrists tend to underestimate the dis-

tress that they cause (e.g. Daytress that they cause (e.g. Day et alet al, 1998)., 1998).

Subjective quality of lifeSubjective quality of life

Many factors influence a patient’s view ofMany factors influence a patient’s view of

their quality of life, including positive andtheir quality of life, including positive and

negative symptoms, depression, cognitivenegative symptoms, depression, cognitive

impairment, hospitalisation and perceivedimpairment, hospitalisation and perceived

support (Thornicroftsupport (Thornicroft et alet al, 2004). Several, 2004). Several

studies have reported that quality of life isstudies have reported that quality of life is

higher in patients treated with atypicalhigher in patients treated with atypical

antipsychotics than in those treated withantipsychotics than in those treated with

conventional antipsychotics (Franzconventional antipsychotics (Franz et alet al,,

1997). However, in the CATIE study, the1997). However, in the CATIE study, the

largest independent randomised double-largest independent randomised double-

blind study in schizophrenia research, thereblind study in schizophrenia research, there

were no significant differences in psychoso-were no significant differences in psychoso-

cial functioning (assessed using the Qualitycial functioning (assessed using the Quality

of Life Scale; Heinrichsof Life Scale; Heinrichs et alet al, 1984) be-, 1984) be-

tween those treated with atypical drugstween those treated with atypical drugs

and those treated with perphenazine, aand those treated with perphenazine, a

conventional drug; all treatment groupsconventional drug; all treatment groups

showed modest improvement (Swartzshowed modest improvement (Swartz etet

alal, 2007). This is consistent with the, 2007). This is consistent with the

CUtLASS study (JonesCUtLASS study (Jones et alet al, 2006), which, 2006), which

found no difference in quality of life scoresfound no difference in quality of life scores

between patients prescribed typical andbetween patients prescribed typical and

atypical antipsychotics.atypical antipsychotics.

Subjective response to treatmentSubjective response to treatment

The Drug Attitude Inventory (DAI; HoganThe Drug Attitude Inventory (DAI; Hogan

et alet al, 1983) is an established tool that as-, 1983) is an established tool that as-

sesses acceptability and subjective tolerabil-sesses acceptability and subjective tolerabil-

ity (subjective response) of medication.ity (subjective response) of medication.

Factors that influence subjective responseFactors that influence subjective response

include insight, previous experience ofinclude insight, previous experience of

medication, health beliefs and the qualitymedication, health beliefs and the quality

of the therapeutic relationship. In one studyof the therapeutic relationship. In one study

patients on atypical antipsychotics reportedpatients on atypical antipsychotics reported

a more positive subjective response and aa more positive subjective response and a

lower prevalence of dysphoria than thoselower prevalence of dysphoria than those

on typical antipsychotics (Vorugantion typical antipsychotics (Voruganti et alet al,,

2000). Subjective response, as assessed by2000). Subjective response, as assessed by

DAI score, is strongly correlated with ad-DAI score, is strongly correlated with ad-

herence (Awad & Hogan, 1994). However,herence (Awad & Hogan, 1994). However,

adherence is influenced by many other fac-adherence is influenced by many other fac-

tors, including the quality of the therapeutictors, including the quality of the therapeutic

relationship between the patient and physi-relationship between the patient and physi-

cian or keyworker (Frank & Gunderson,cian or keyworker (Frank & Gunderson,

19901990).).

DISCONTINUATIONSDISCONTINUATIONS
OWINGTOINTOLERABILITYOWINGTOINTOLERABILITY

When interpreting trials there is often a ten-When interpreting trials there is often a ten-

dency to consider individual side-effects indency to consider individual side-effects in

isolation (e.g. weight gain, EPS, hyper-isolation (e.g. weight gain, EPS, hyper-

prolactinaemia, etc.) In reality patients of-prolactinaemia, etc.) In reality patients of-

ten experience several adverse effects, andten experience several adverse effects, and

whereas each on its own may be minor to-whereas each on its own may be minor to-

gether they may be a major burden. Onegether they may be a major burden. One

measure of overall tolerability is the pro-measure of overall tolerability is the pro-

portion of patients who stop treatmentportion of patients who stop treatment

and cite side-effects as the cause. Althoughand cite side-effects as the cause. Although

intolerability is a major cause of anti-intolerability is a major cause of anti-

psychotic drug discontinuation in schizo-psychotic drug discontinuation in schizo-

phrenia it often accounts for fewerphrenia it often accounts for fewer

discontinuations than lack of efficacydiscontinuations than lack of efficacy

(Lieberman(Lieberman et alet al, 2005; Kinon, 2005; Kinon et alet al, 2006;, 2006;

HaroHaro et alet al, 2007). For example in phase I, 2007). For example in phase I

of the CATIE study patients were random-of the CATIE study patients were random-

ised double-blind to one of five anti-ised double-blind to one of five anti-

psychotics and followed for up to 18psychotics and followed for up to 18

months. In four of the five drug cohorts moremonths. In four of the five drug cohorts more

patients stopped treatment for lack of effi-patients stopped treatment for lack of effi-

cacy than for intolerabilitycacy than for intolerability (Lieberman(Lieberman etet

alal, 2005; Fig. 2). In the naturalistic SOHO, 2005; Fig. 2). In the naturalistic SOHO
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study the percentage of patients discontinu-study the percentage of patients discontinu-

ing treatment over 3 years because of lacking treatment over 3 years because of lack

of efficacy exceeded those discontinuingof efficacy exceeded those discontinuing

treatment for intolerability in all drugtreatment for intolerability in all drug

cohorts (Harocohorts (Haro et alet al, 2007). This was also, 2007). This was also

the case in a meta-analysis of fourthe case in a meta-analysis of four RCTsRCTs

of olanzapine in schizophrenia (Kinonof olanzapine in schizophrenia (Kinon et alet al,,

2006).2006).

These results are consistent with aThese results are consistent with a

concept mapping study that investigatedconcept mapping study that investigated

medication adherence in people withmedication adherence in people with

schizophrenia (Kikkertschizophrenia (Kikkert et alet al, 2006). Based, 2006). Based

on interviews with people with schizo-on interviews with people with schizo-

phrenia, carers and health professionals,phrenia, carers and health professionals,

ten clinically relevant clusters were identi-ten clinically relevant clusters were identi-

fied that affected medication adherence.fied that affected medication adherence.

Medication efficacy was rated by patientsMedication efficacy was rated by patients

and carers as the most important cluster af-and carers as the most important cluster af-

fecting adherence, but professionals ratedfecting adherence, but professionals rated

this as significantly less important, rankingthis as significantly less important, ranking

it fifth out of the ten clusters. Converselyit fifth out of the ten clusters. Conversely

patients and carers placed side-effects rela-patients and carers placed side-effects rela-

tively low compared with positive aspectstively low compared with positive aspects

of medication, whereas professionalsof medication, whereas professionals

prioritised side-effects as the second mostprioritised side-effects as the second most

important cluster. So, compared withimportant cluster. So, compared with

patients and carers, professionals over-patients and carers, professionals over-

estimate the importance of adverse effectsestimate the importance of adverse effects

for adherence and underestimate thefor adherence and underestimate the

importance of efficacy.importance of efficacy.

TOTALDISCONTINUATIONTOTAL DISCONTINUATION
RATES: GLOBALMEASURERATES: GLOBALMEASURE
OF EFFECTIVENESSOF EFFECTIVENESS

Clinicians and patients need to balance ad-Clinicians and patients need to balance ad-

verse effects against the effectiveness of averse effects against the effectiveness of a

drug in treating the psychiatric illness. If adrug in treating the psychiatric illness. If a

patient obtains significant benefit from apatient obtains significant benefit from a

drug they may be willing to put up withdrug they may be willing to put up with

considerable adverse effects (as demon-considerable adverse effects (as demon-

strated with clozapine). Adverse effectsstrated with clozapine). Adverse effects

are common with clozapine and regularare common with clozapine and regular

monitoring of the full blood count is man-monitoring of the full blood count is man-

datory throughout treatment, owing to thedatory throughout treatment, owing to the

risk of neutropaenia. Nevertheless patientsrisk of neutropaenia. Nevertheless patients

often accept the adverse effects, presumablyoften accept the adverse effects, presumably

because clozapine provides a level of symp-because clozapine provides a level of symp-

tom control for their treatment-resistant ill-tom control for their treatment-resistant ill-

ness that was not achieved with previousness that was not achieved with previous

antipsychotics. In problem-centred inter-antipsychotics. In problem-centred inter-

views with patients discharged from hospi-views with patients discharged from hospi-

tal on clozapine a wide range of side-effectstal on clozapine a wide range of side-effects

were reported, including fatigue or sedationwere reported, including fatigue or sedation

(56%), lack of motivation (21%), hyper-(56%), lack of motivation (21%), hyper-

salivation (21%), anticholinergic effectssalivation (21%), anticholinergic effects

(16%), weight gain (15%) and orthostatic(16%), weight gain (15%) and orthostatic

hypotension (11%) (Angermeyerhypotension (11%) (Angermeyer et alet al,,

2001). Despite this nearly one-third of2001). Despite this nearly one-third of

patients stated that they felt better as a re-patients stated that they felt better as a re-

sult of clozapine and almost half expectedsult of clozapine and almost half expected

a worsening of their mental state if theya worsening of their mental state if they

stopped the medication.stopped the medication.

Thus it is helpful to have a global mea-Thus it is helpful to have a global mea-

sure of the effectiveness of a drug that com-sure of the effectiveness of a drug that com-

bines both tolerability and effectiveness inbines both tolerability and effectiveness in

treating symptoms. One way to achieve thistreating symptoms. One way to achieve this

is to record the total discontinuation rate onis to record the total discontinuation rate on

the drug at a given time point or the time tothe drug at a given time point or the time to

discontinuation for any reason. As stoppingdiscontinuation for any reason. As stopping

medication in a trial is a joint decision mademedication in a trial is a joint decision made

by patient and clinician, this outcome mea-by patient and clinician, this outcome mea-

sure also has the advantage of incorporatingsure also has the advantage of incorporating

the patient’s and the clinician’s views.the patient’s and the clinician’s views.

Discontinuation of treatment for anyDiscontinuation of treatment for any

reason was the primary outcome measurereason was the primary outcome measure

in the CATIE study (Liebermanin the CATIE study (Lieberman et alet al,,

2005). The results of phase I of the study2005). The results of phase I of the study

illustrate the importance of balancing effi-illustrate the importance of balancing effi-

cacy and tolerability. Of the five anti-cacy and tolerability. Of the five anti-

psychotics in phase I, olanzapine waspsychotics in phase I, olanzapine was

associated with the highest percentage ofassociated with the highest percentage of

patients stopping treatment because ofpatients stopping treatment because of

intolerability but the lowest percentageintolerability but the lowest percentage

stopping treatment for lack of efficacystopping treatment for lack of efficacy

(Leiberman(Leiberman et alet al, 2005). When discon-, 2005). When discon-

tinuations owing to lack of efficacy andtinuations owing to lack of efficacy and

intolerability were combined with disconti-intolerability were combined with disconti-

nuations for other reasons then the totalnuations for other reasons then the total

discontinuation rate for each of the fivediscontinuation rate for each of the five

antipsychotics was lowest with olanzapineantipsychotics was lowest with olanzapine

(Fig. 2). The high total discontinuation(Fig. 2). The high total discontinuation

rates seen with all drugs in the CATIE studyrates seen with all drugs in the CATIE study

might partly reflect the double-blind designmight partly reflect the double-blind design

(Haddad & Dursun, 2006).(Haddad & Dursun, 2006).

The total discontinuation rate has alsoThe total discontinuation rate has also

been used as the outcome measure inbeen used as the outcome measure in

several naturalistic studies (Hodgsonseveral naturalistic studies (Hodgson et alet al,,

2005; Tiihonen2005; Tiihonen et alet al, 2006). Of particular, 2006). Of particular

note is the study by Tiihonennote is the study by Tiihonen et alet al (2006)(2006)

in which a nationwide cohort of 2230 con-in which a nationwide cohort of 2230 con-

secutive adults hospitalised in Finland forsecutive adults hospitalised in Finland for

the first time with a diagnosis of schizo-the first time with a diagnosis of schizo-

phrenia or schizoaffective disorder werephrenia or schizoaffective disorder were

followed prospectively. Total rates of dis-followed prospectively. Total rates of dis-

continuation, adjusted for the effect of con-continuation, adjusted for the effect of con-

founders, were determined for the ten mostfounders, were determined for the ten most

commonly used antipsychotics and com-commonly used antipsychotics and com-

pared with haloperidol. Initial treatmentpared with haloperidol. Initial treatment

with clozapine, perphenazine depot andwith clozapine, perphenazine depot and

olanzapine were associated with the lowestolanzapine were associated with the lowest

total discontinuation rates, and in all threetotal discontinuation rates, and in all three

cases these were significantly less than thecases these were significantly less than the

rate associated with haloperidol. Significantrate associated with haloperidol. Significant

differences were also seen between anti-differences were also seen between anti-

psychotics in the rates of readmission, withpsychotics in the rates of readmission, with

clozapine, perphenazine depot and olanza-clozapine, perphenazine depot and olanza-

pine all being associated with significantlypine all being associated with significantly

lower readmission rates than haloperidol.lower readmission rates than haloperidol.

CONCLUSIONSCONCLUSIONS

Data on adverse effects are available from aData on adverse effects are available from a

range of sources, including randomisedrange of sources, including randomised

controlled trials, post-marketing surveil-controlled trials, post-marketing surveil-

lance and naturalistic studies. All sourceslance and naturalistic studies. All sources

of data carry their own advantages and dis-of data carry their own advantages and dis-

advantages. The best overview of adverseadvantages. The best overview of adverse

effects comes from considering all sourceseffects comes from considering all sources

together. There is inconsistent reporting oftogether. There is inconsistent reporting of

adverse effects across studies and manyadverse effects across studies and many

outcome measures lack clinical meaning.outcome measures lack clinical meaning.

Future research would benefit greatly ifFuture research would benefit greatly if

standardisation for the reporting of adversestandardisation for the reporting of adverse

effects could be reached. The impact ofeffects could be reached. The impact of

side-effects on patients has not been suffi-side-effects on patients has not been suffi-

ciently studied. It is important that theciently studied. It is important that the

patient’s subjective experience, in whichpatient’s subjective experience, in which

adverse effects have a role, are consideredadverse effects have a role, are considered

in the assessment of a drug. Although ad-in the assessment of a drug. Although ad-

verse effects are an important outcome,verse effects are an important outcome,

with many antipsychotics they account forwith many antipsychotics they account for

less treatment discontinuation than lack ofless treatment discontinuation than lack of

efficacy; this finding has been noted inefficacy; this finding has been noted in

naturalistic studies and in RCTs. Totalnaturalistic studies and in RCTs. Total
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Fig. 2Fig. 2 Percentage of patients discontinuingmedication for various reasons in phase1of CATIE study.Percentage of patients discontinuingmedication for various reasons in phase1of CATIE study.&&,Total,Total

discontinuations;discontinuations;&&, discontinuations owing to lack of efficacy;, discontinuations owing to lack of efficacy;&&, discontinuations owing to intolerability;, discontinuations owing to intolerability;&&,,

discontinuations owing to patient’s decision (data from Liebermandiscontinuations owing to patient’s decision (data from Lieberman et alet al, 2005)., 2005).
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discontinuation rates provide a usefuldiscontinuation rates provide a useful

global outcome measure that incorporatesglobal outcome measure that incorporates

tolerability and efficacy and patient andtolerability and efficacy and patient and

clinician viewpoints. In clinical practice,clinician viewpoints. In clinical practice,

patients should be informed of commonpatients should be informed of common

side-effects prior to treatment and moni-side-effects prior to treatment and moni-

tored for their occurrence during treatment.tored for their occurrence during treatment.
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Appendix1Appendix1 Adverse effects of antipsychoticsAdverse effects of antipsychotics

Antimuscarinic symptomsAntimuscarinic symptoms

DrymouthDrymouth

Blurred visionBlurred vision

Cognitive impairmentCognitive impairment

ConstipationConstipation

DeliriumDelirium

Urinary retentionUrinary retention

Extrapyramidal syndromesExtrapyramidal syndromes

AkathisiaAkathisia

DystoniaDystonia

ParkinsonismParkinsonism

Tardive dyskinesiaTardive dyskinesia

Metabolic effectsMetabolic effects

Hyperglycaemia and diabetesHyperglycaemia and diabetes

HyperlipidaemiaHyperlipidaemia

Weight gainWeight gain

Cardiovascular adverse effectsCardiovascular adverse effects

Ankle oedemaAnkle oedema

Arrhythmias (in some cases related to QTc prolongation)Arrhythmias (in some cases related to QTc prolongation)

CardiomyopathyCardiomyopathy

MyocarditisMyocarditis

Postural hypotensionPostural hypotension

HyperprolactinaemiaHyperprolactinaemia

Decreased bonemineral densityDecreased bonemineral density

GynaemacomastiaGynaemacomastia

Menstrual irregularitiesMenstrual irregularities

Sexual dysfunctionSexual dysfunction

Miscellaneous adverse effectsMiscellaneous adverse effects

Blood dyscrasiasBlood dyscrasias

HypersalivationHypersalivation

Neuroleptic malignant syndromeNeuroleptic malignant syndrome

PhotosensitivityPhotosensitivity

SedationSedation

SeizuresSeizures

Skin pigmentationSkin pigmentation

Thyroid abnormalitiesThyroid abnormalities

Appendix 2Appendix 2 Potential problems in interpreting tolerability dataPotential problems in interpreting tolerability data

ProblemProblem SolutionsSolutions

Limited published data on adverseLimited published data on adverse

effectseffects

Introduce regulatory requirement for assessment of certainIntroduce regulatory requirement for assessment of certain

adverse effects prior to licensingadverse effects prior to licensing

Promote importance of tolerability as an outcomemeasurePromote importance of tolerability as an outcomemeasure

Carry-over adverse effects fromCarry-over adverse effects from

previous drug treatmentprevious drug treatment

Incorporate drug-free run-in period in trial designIncorporate drug-free run-in period in trial design

Study drug-naive patientsStudy drug-naive patients

Bias in trial designBias in trial design Less likely in non-industry sponsored studiesLess likely in non-industry sponsored studies

Select appropriate comparator drug prescribed at an appro-Select appropriate comparator drug prescribed at an appro-

priate dosepriate dose

Different scales/measures used to rateDifferent scales/measures used to rate

the same side-effect in different trialsthe same side-effect in different trials

Introduce standardisation for rating and reporting of adverseIntroduce standardisation for rating and reporting of adverse

effectseffects

Outcomemeasures lack clinical utilityOutcomemeasures lack clinical utility Beware of adverse effect data that are reported in terms ofBeware of adverse effect data that are reported in terms of

themean change from baseline to end-point on a rating scalethemean change from baseline to end-point on a rating scale

or other dimensional measureor other dimensionalmeasure

Consider whether outcomemeasure is clinically useful; wouldConsider whether outcomemeasure is clinically useful; would

a categoricalmeasure (e.g. theproportion of outliers) bemorea categoricalmeasure (e.g. theproportion of outliers) bemore

relevant?relevant?

Trials varymarkedly in terms of popu-Trials varymarkedly in terms of popu-

lation characteristics, drug dosage andlation characteristics, drug dosage and

duration of treatmentduration of treatment

Compare like with like when extrapolating trial data to anCompare like with like when extrapolating trial data to an

individual patient or when comparing trial dataindividual patient or when comparing trial data
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