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Schizophrenia is a serious mental illness, 

with a generally accepted life-time prev-

alence of around 1 for the general adult 

population [1]. The majority of patients 

with schizophrenia are diagnosed in ear-

ly adulthood, with their illness develop-

ing typically as a long-term chronic pat-

tern of continuing acute relapses experi-

enced over a period of many years. The 

chronic relapsing nature of schizophrenia 

can lead to significant resource demands 

on health care and social care systems. 

Patients often require specialist psychiat-

ric hospital admission during periods of 

acute episode and frequently need signif-

icant longer term community-based sup-

port during the longer periods of symp-

tom stability between acute episodes. The 

recent trend in most developed countries 

has been towards the expansion of com-

munity-based health care and support 

for patients with mental illness generally 

in the form of community mental health 

teams who develop close links and part-

nerships with community psychiatrists 

and out-patient care. When considered as 

a whole, the overall costs of acute treat-

ment and longer term maintenance care 

for patients with schizophrenia represent 

a significant proportion of national health 

expenditure. In the United Kingdom, for 

example, schizophrenia has been report-

ed to account for approx. 2.8 of all com-

bined health service and community so-

cial care expenditures, and over 5 of all 

in-patient linked expenditure [2]. This 

consistent pattern of high levels of direct 

cost associated with schizophrenia is sim-

ilar to that observed in other developed 

countries, including Germany [3, 4, 5, 6].

Antipsychotic drug-based therapy re-

mains the mainstay of current treatment 

for the majority of patients who suf-

fer from schizophrenia. The use of drug 

therapy both during an acute episode to 

control symptoms and continued over the 

longer term as a maintenance treatment to 

prevent episode relapse is strongly recom-

mended in most treatment settings. Anti-

psychotic drugs as a whole can be consid-

ered in two general classes. The first group, 

conventional (or typical) antipsychot-

ics, includes long-standing drugs such as 

haloperidol, which are recognised as be-

ing effective in treating the positive symp-

toms of schizophrenia (e.g. delusions, hal-

lucinations and thought disorder). Their 

benefits against the negative symptoms of 

schizophrenia (e.g. social withdrawal, re-

duced motivation and blunting of emo-

tions) are, however, not as clearly defined. 

These drugs are also strongly associated 

with increased levels of extrapyramidal 

symptoms (EPS) which can have severe 

impacts on patients’ quality of life and can 

lower treatment adherence [7]. The sec-

ond group, newer (or atypical) antipsy-

chotics, includes drugs such as clozapine, 

olanzapine, risperidone, quetiapine, zipra-

sidone, amisulpride and ariprazole. These 

drugs are generally thought to have great-

er efficacy against the negative symptoms 

of schizophrenia and causes fewer EPS 

symptoms, although variations do appear 

in EPS levels within the atypical drug class 

themselves [7].

Given these clinical advantages, the 

newer second-generation atypical antipsy-

chotics have extended the available treat-

ment options for schizophrenia and offer 

the potential to reduce both the need and 

duration of hospital admissions through 

improved levels of initial clinical response 

and reduced levels of long-term acute re-

lapse during maintenance therapy. The re-

cent National Institute for Clinical Excel-

lence (NICE) technology appraisal of an-

tipsychotics into the treatment of schizo-

phrenia clearly recommends that second-

generation oral atypical antipsychotics 

should be considered as a first-line treat-

ment option for newly diagnosed patients 

for and patients in relapse who have un-

satisfactory management or unacceptable 

adverse events from conventional therapy 

[8]. Although grouped together, the atyp-
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ical drugs do have their own unique effi-

cacy and adverse event profiles which al-

lows them to be differentiated on clinical 

and economic terms [9, 10].

Study design

Aims and objectives

This study developed a decision model to 

compare healthcare costs and clinical out-

comes in the form of the number of acute 

relapses and days spent in acute episodes. 

In line with the recommended use of anti-

psychotic therapy the model includes both 

the acute and maintenance phases of ther-

apy. The model structure was used to con-

sidered alternative sequences of second-

generation atypical antipsychotic treat-

ments in patients with an established his-

tory of schizophrenia. The model was in-

formed by previous modelling studies 

which have compared conventional and 

atypical antipsychotics [11, 12, 13]. This 

contribution presents the model struc-

ture, parameter estimates and baseline re-

sults from the perspective of the German 

healthcare system.

Population

The model is designed to consider the 

costs and outcomes for a simulated cohort 

of patients who are currently suffering 

from an acute episode of schizophrenia, 

and who are being considered for first-line 

treatment with a second-generation atyp-

ical antipsychotic. Patients are assumed 

to have a long-term history of relapsing 

schizophrenia and to have no other con-

current psychotic diagnoses or other sig-

nificant health issues. In addition, patients 

are assumed to have not received any form 

of previous treatment with atypical anti-

psychotics. Data for the model is drawn 

from pivotal clinical trials of atypical an-

tipsychotic, which are generally based in 

cohorts of adult patients with schizophre-

nia, having Brief Psychiatric Rating Scale 

(BPRS) scores of at least 24.

Model structure

The model structure (. Fig. 1) was split 

into two distinct treatment phases. The 

first, the acute phase, reflects an initial 3-

month period of acute treatment in which 

the treatment intent is aimed primarily at 

reducing the current acute symptoms and 

stabilising the patient. The model is used 

to describe the level of hospitalisation and 

length of stay required and to treat patients 

with atypical antipsychotics. The second, 

the maintenance phase, is a phase of pro-

longed longer term preventative treatment 

aimed at preventing acute relapses. Acute 

relapses are defined in the model as new 

episodes of acute symptoms that require 

clinical treatment. The pattern of repeat-

ed acute relapses of symptoms is typically 

seen in the majority of patients with diag-

nosed schizophrenia. The second element 

of the model applies a risk of acute relapse 

and, again, associates these episodes with 

a likelihood of hospitalised treatment and 

cost. A summary of key model terminol-

ogy and assumptions is provided in . Ta-

ble 1.

Acute treatment phase
For the first phase of the model a sim-

ple decision-tree approach was used to 

track the resource use, costs and clinical 

outcome experience of patients from the 

point at which atypical antipsychotics are 

prescribed until the acute clinical symp-

toms are brought under control (defined 

in the model as an adequate clinical re-

sponse-in line with trial outcome defini-

tions). The model was designed to con-

sider and compare two alternative treat-

ment approaches, strategies A and B. 

These treatment strategies were based on 

alternative first-line options using olan-

zapine and risperidone, respectively. Pa-

tients failing to achieve an adequate first-

line clinical response were switched in the 

model to the alternative atypical drug as 

a second-line treatment option. Failure to 

achieve a clinical response after two sepa-

rate atypical antipsychotic treatments was 

considered in the model as patients hav-

 Table 1  Model definitions and assumptions

Model element Definition/assumption

Acute treatment phase Initial treatment period targeted at resolving the 

acute symptoms of a schizophrenic episode

Maintenance treatment phase The prolonged treatment, after acute symptoms 

have been resolved, targeted at delaying or avoi-

ding any repeat acute episodes

Acute relapse/acute episode A new acute episode of schizophrenic symptoms, 

experienced after a period of stability following the 

initial acute treatment

Second-generation atypical antipsychotic Atypical antipsychotic such as: olanzapine, risperidone, 

quetiapine, ziprasidone, amisulpride and ariprazole

Treatment resistance Inadequate response to at least two alternative se-

cond-generation atypical antipsychotic drugs

Hospitalised acute care Acute care set in the context of inpatient care in 

hospital

Community-based acute care Acute care set in the context of a community service

Suicide risk Risk of suicide during an acute relapse episode

 Table 2  Clinical response data, defined by proportional improvement in Positive and 

Negative Symptoms Scale: percentages (from [15])

Olanzapine ( n =166) Risperidone ( n =165)

≥30% 53.0 43.6

≥40% 36.8 26.7

≥50% 21.7 12.1

 Table 3  Risk of acute relapse

Relapse period/treatment Annual relapse rate (%) Reference

Olanzapine (year 1) 19.7 [14]

Risperidone (year 1) 23.4 [11]

Olanzapine (year 2+) 9.4 [11]

Risperidone (year 2+) 9.4 [11]
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ing treatment-resistant disease. In this 

case patients were then assumed to have 

treatment based on the antipsychotic drug 

clozapine, in line with standard clinical 

practice, for the remainder of the treat-

ment period.

Maintenance phase
The second phase of the model was based 

on a health transition (or Markov) model, 

tracking the longer term treatment experi-

ence of patients and the associated health 

care resource use and costs. Patients were 

assumed to remain on the atypical anti-

psychotic drug to which they respond-

ed during their acute treatment. Patients 

remained in a stable condition with con-

trolled symptoms unless they experienced 

an acute relapse of symptoms (. Fig. 1). 

The ongoing risk of an acute relapse was 

considered in the model using 3-month-

ly risks based on outcome data from pub-

lished longer term clinical studies of sec-

ond-generation atypical antipsychotics 

[14, 15]. On having an acute relapse pa-

tients in the model were moved into one 

of two possible health states depending 

on the setting of their treatment for the 

new acute episode: hospitalised-based or 

community-based care. The risk of sui-

cide attempt, and completion, and associ-

ated health care costs were included in the 

model for each predicted acute relapse. 

Each acute relapse in the model was given 

an expected duration of 3 months. There-

fore the primary economic analysis, which 

was based on 1 year of treatment, consist-

ed of the initial acute treatment period (3-

months) followed by three cycles of main-

tenance treatment (9 months).

Clinical effectiveness

Clinical response rate
Data on clinical response were taken from 

the international pivotal olanzapine-ris-

peridone comparative study [15]. The 

study was based on adult patients with 

a formal diagnosis of DSM-IV schizo-

phrenia, schizophreniform disorder or 

schizoaffective disorder and BPRS scores 

(derived from Positive and Negative 

Symptoms Scale, PANSS, score) of at least 

42, indicating moderate–severe disease 

symptoms. Clinical response was primar-

ily defined in the trial as patients show-
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Abstract

Second-generation atypical antipsychotics 

such as clozapine, olanzapine, risperidone, 

quetiapine, ziprasidone, amisulpride and ar-

iprazole offer the potential to reduce the sig-

nificant health care resource demands in 

the treatment of schizophrenia through im-

proved levels of initial clinical response and 

reduced levels of long-term acute relapse. 

However, the optimal sequencing of these 

drugs remains unclear. To consider this is-

sue from a health economic viewpoint a de-

cision model approach was used comparing 

healthcare costs and clinical outcomes when 

treating patients with alternative sequenc-

es of atypical antipsychotic treatment. Treat-

ed patients were assumed to be in a current 

acute episode with at least a 10-year history 

of disease and to be naive to previous atyp-

ical treatments. Treatment strategies were 

based on either first-line olanzapine or risper-

idone with switching to the alternative drug 

as second-line treatment following an inade-

quate clinical response to first-line drug ther-

apy. Clinical response data were derived from 

a pivotal published comparative study of 

both olanzapine and risperidone. Published 

data on the long-term use of antipsychotic 

drugs where used wherever possible to pop-

ulate the model for relapse rates during the 

maintenance phase. Health care resource da-

ta were defined for Germany based on ex-

pert clinical opinion. A treatment strategy of 

first-line olanzapine was shown to be cost 

saving over a 1-year period, with addition-

al clinical benefits in the form of avoided re-

lapses. The model suggests that over the first 

year of treatment a strategy of first-line olan-

zapine is associated with lower risk of addi-

tional relapse (0.33 fewer acute relapses per 

100 patients per year) and with cost savings 

(€35,306 per 100 patients per year). There is 

a need for longer term direct in-trial compar-

isons of atypical antipsychotics to confirm 

these indicative results.

Keywords
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ing at least a 40 improvement in their 

PANSS score from baseline values. These 

data showed a significant advantage in fa-

vour of olanzapine (. Table 2) and were 

the definition of clinical response used in 

the model to represent patients continu-

ing treatment on their initial drug. In ad-

dition, the published comparative study 

also reported clinical response data using 

a range of different levels of a minimal-

ly required improvement in PANSS score 

(based on at least a 30 and at least a 50 

improvement in PANSS). At all levels of 

defined clinical response, olanzapine had 

a clear and significant advantage over ris-

peridone [15].

The HGAJ study [16] was by far the 

largest of the short-term studies of olan-

zapine. This trial reported that 52 of pa-

tients on olanzapine achieved the defined 

level of clinical response, compared to 34 

of patients on haloperidol, where clinical 

response was based on at least a 40 im-

provement in BPRS scores from baseline. 

This suggests that the data from the com-

parative study by Tran et al. [15] are like-

ly to be conservative in terms of the abso-

lute response rates for olanzapine. A re-

cently published trial by Gureje and col-

leagues [17] has also considered olanzap-

ine and risperidone in the management 

of schizophrenia. The study found that 

based on a PANSS score change of at least 

20 from baseline olanzapine resulted in 

a clinical response in 75 of patients, com-

pared to 47 of patients treated on risper-

idone. Using a definition of response of at 

least a 40 improvement, the correspond-

ing response rates were 22 and 13, re-

spectively.

Acute relapse risk
Where available, published data were used 

in the model to calculate corresponding 

3-monthly risks of patients experiencing 

an acute relapse for each antipsychotic 

treatment included in the model (. Ta-

ble 3). However, at the point of develop-

ing the model there existed only limited 

published data on the longer term use of 

atypical antipsychotics and their associat-

ed acute relapse rates. The majority of this 

published long-term data related to olan-

zapine.

Due to this limitation the maintenance 

phase was separated into two distinct time 

periods (year 1 and year 2+) in line with 

available published data. For the first year 

of treatment acute relapse data for olan-

zapine were taken from a pooled analysis 

of the three main randomised controlled 

trial extensions comparing olanzapine to 

the typical antipsychotic drug haloperidol 

[14]. The largest of these was the HGAJ 

international study which dominates the 

pooled data. In the overall pooled 1-year 

risk data 19.7 of patients on olanzap-

ine (dose range 2.5–20 mg, n =628) ex-

perienced an acute relapse of diagnosed 

schizophrenia, compared to 28.0 of pa-

tients treated with the standard conven-

tional antipsychotic drug haloperidol 

(dose range 5–20 mg, n =180). The com-

parative study of olanzapine and risperi-

 Table 4  Admission rates and length of stay data

Model parameter Value Sourcea

Acute hospitalisation rate (%) 70 Clinical opinion

Admission duration (days)

  Patient responsive to 1st line 30 Clinical opinion

  Patient responsive to 2nd line 60 Clinical opinion

Daily cost of hospitalisation (€) 215.46 b Average cost
aBased on a clinical focus group
bUpdated to 2002 cost levels using a 5% inflation rate; PKV Zahlenbericht 2002/2003 (normal station 
and closed psychiatry ward)

 Table 5  Community-based care

Model parameter Acute episode Stable 

mainte-

nance

3 monthly unit cost (€) a

Non-

hospital

Post-

hospital

Acute Maintenance

Clinical  management 

(primary lead)

  Psychiatristb 40% 60% 40% 243.20 89.60

  General practitionerc 20% 10% 20% 230.40 76.80

  Social psychiatric servicesd 10% 5% 10% 300.40 146.80

  Outpatient clinice 30% 25% 30% 307.62 102.54

Residential care

  Home 75% 75% 75% 0.00 As acute

  Home with nursing support 5% 5% 5% 50.00 As acute

   Sheltered accommodation 

(partial)

10% 10% 10% 17.30 As acute

   Sheltered accommodation (full) 10% 10% 10% 56.12 As acute

   Average daily community 

care cost

€12.70 €12.75 €10.90 – –

aData on the unit cost of residential care are based on 3-month cost estimates. Costs were based on the 
EBM German points system with 1-point estimated at €0.04 and each basic psychiatrist or general prac-
titioner consultation equaling 320 points (2002)
bPsychiatrist resource use: based on 18 office visits (acute)/6 visits (maintenance) + 1 general practitio-
ner visit
cGeneral practitioner resource use: based on 18 office-based visits (acute)/6 visits (maintenance)
dSPS resource use: based on 2 social worker visits + 18 psychiatrist office visits (acute)/6 visits (mainte-
nance)
eOutpatient clinic resource use: based on 18 clinic visits (acute)/6 visits (maintenance), at a unit cost of 
€17.09 (33.50 DM) based on updated cost data [24]

 Table 6  Atypical antipsychotic drug costs

Drug Dose per day (mg) a Cost per dayb (€)

Olanzapine 10 7.91

Risperidone 4 5.93

Clozapine 300 4.66
aDrug dose for risperidone based on Mediplus IMS data for 2004
bUnit costs of drugs based on Rote Liste 2002 [20]

168 | Eur J Health Econom 3 · 2006

Original Papers



odone [15] reported 28-week data equat-

ing to relapse rates of 12.1 for olanzap-

ine and 32.3 for risperidone (a relative 

risk for risperidone of around 2.6). This 

suggests a likely advantage towards olan-

zapine over risperidone in longer term re-

lapse rates. However, no comparable data 

were available for risperidone for the full 

1-year time period.

Therefore for this analysis we used as-

sumed relapse rates for risperidone based 

on data taken from a recent economic 

model of schizophrenia which also includ-

ed risperidone as a treatment alternative 

[11]. This study used an annual relapse rate 

for risperidone of 23.4 for year 1, based 

on an average over the olanzapine and hal-

operidol trial extension data. Again, no 

published trial data were found for either 

treatment covering acute relapse periods 

beyond 1 year of follow-up. A conserva-

tive assumption was therefore used, set-

ting both treatments to equivalent relapse 

rates based on an annual risk of 9.4 [11].

Suicide risk
Default data on suicide risk at acute ep-

isode (13.1) were taken a recently pub-

lished schizophrenia model from the Unit-

ed States [13] and a study of suicide rates in 

patients suffering from acute schizophre-

nia [18]. Suicide completion rates were set 

to 23 [11].

EPS and anticholinergic medication
The model included an estimate of the ex-

pected cost for anticholinergic drug treat-

ment used to prevent the development of 

EPS. Data on the proportion of patients on 

each atypical drug requiring anticholin-

ergic drug treatment were taken from the 

comparative Tran et al. [15] study (olan-

zapine 19.8, risperidone 32.9). The cost 

of medication was based on a maximum 

6 mg/day dose of biperiden. Montes and 

colleagues [19] reported similar differenc-

es in incidence rates for EPS, at 18 for 

olanzapine and 46 for risperidone.

Health care resource data

A clinical focus group was used to esti-

mate the expected levels of healthcare re-

source use and cost in terms of hospitali-

sation rates and levels of community care 

in both the acute and maintenance phas-

es of the model. This group consisted of 

four experts selected to provide clinical 

and health economic experience of treat-

ing schizophrenia in Germany. These ex-

perts were all based in Germany and con-

sisted of a leading published health econo-

mist in the mental health sector and three 

leading clinical psychiatrists/psychother-

apists who are involved in leading region-

al and national professional groups in the 

area of mental health (including Associ-

ation of German Nervenärzte, Deutsche 

Gesellschaft für Psychiatrie, Psychother-

apie und Nervenheilkunde, Göttingen 

Research Association for Schizophrenia 

and German-Language Society for Psy-

chotraumatologie).

Hospitalised care
Default data used in the model for acute 

hospitalisation admission rates, average 

admission length of stay and costs per 

hospital day are shown in . Table 4. The 

model applied an extended hospitalisation 

stay for patients who required a second-

line treatment of their acute symptoms to 

account for the time spent on initial first-

line treatment.

Community-based care
Community-based care was represented 

in the model in three ways. Patients in an 

acute episode could be expected to have 

community-based care for the complete 

duration of their acute episode (termed 

in the model as non-hospital acute epi-

sodes). Alternatively, patients could move 

into the community for the remainder of 

their acute episode following a discharge 

from an initial period of hospitalisation 

(post-hospital acute episodes). Finally, pa-

tients with stabilised symptoms were as-

sumed to remain community-based dur-

ing the maintenance phase (stable main-

tenance) unless they moved on to experi-

ence further acute relapses. In the model 

community care was split into two key el-

ements (. Table 5): clinical management 

costs (i.e. the cost of providing direct clin-

ical management through psychiatrists, 

general practitioner or specialist out-pa-

tient services) and residential-based costs 

(i.e. the costs per day of any form of shel-

tered housing or home support).

Drug costs
The daily cost assumed for each of the 

atypical antipsychotic drugs is detailed 

in . Table 6. Drug doses were based on 

recommended levels for Germany and an 

analysis of typical prescribing in Germany 

using Mediplus IMS data for 2004. Olan-

zapine and risperidone were costed as-

suming per day doses of 10 and 4 mg, re-

spectively. Unit costs for drugs were tak-

en from published German drug cost da-

ta [20].

 Fig. 1 8  Model framework
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Suicide-related costs
A default cost of suicide attempt was 

based on the diagnosis-related group 

(DRG) code 449: poisoning and toxic ef-

fects of drugs for both analyses. Howev-

er, no DRG-based cost existed for Germa-

ny at the time of this analysis, nor did we 

identify any other specific estimated of 

cost related to suicide. We therefore ad-

opted an estimate taken from an Italian 

cost estimate of €1,996 per episode. For 

comparison a cost of US $1,860 per sui-

cide attempt (1995 values) was original-

ly used in the Palmer et al. [11, 21] mod-

el. We assumed a relative cost ratio of 30 

for the cost of suicide completion (esti-

mated at €599) compared to suicide at-

tempt, as observed in the Palmer et al. [11] 

model.

Quality of life adjustment
The model includes clinical outcomes 

based on quality-adjusted life years (QA-

LYs). Few data were available on util-

ity weights for health states specific to 

the area of schizophrenia. Revicki et al. 

[22] have previously published the most 

widely quoted data on utility weights re-

lated to schizophrenia. This study used 

a standard gamble approach with clini-

cian assessment and suggested the follow-

ing utility weights: acute symptoms (posi-

tive) as in-patient, 0.56 (used in the mod-

el for acute in-patient care); acute symp-

toms (negative) as out-patient, 0.60 (used 

in the model for acute community-based 

care); excellent function as out-patient, 

0.83 (used in the model for stable mainte-

nance). Alternative utility data were also 

considered from a Canadian study of ris-

peridone and clozapine [23]. The Revicki 

et al. study data was, however, felt to pro-

vide the most comprehensive data avail-

able in the published literature.

Results

Primary analysis

The primary analysis focused on treat-

ment costs and benefits experienced dur-

ing the first year of treatment as no exist-

ing data were identified for relapse rates 

beyond a 1-year follow-up period. Strat-

egy A resulted in costs of €3,226,028 per 

100 patients compared to €3,261,334 per 

100 patients for strategy B, representing 

a saving of €35,306. Over the 1-year peri-

od the model predicted that strategy A re-

sulted in 0.33 fewer acute relapse per 100 

patients, equating to a QALY gain of 0.05 

per 100 patients. First-line olanzapine was 

therefore shown to be cost saving over the 

1-year period, with additional clinical ben-

efit, in the form of avoided relapses.

Sensitivity analysis

Acute relapse rate
As no data were available to populate the 

model for experience of acute relapse for 

either treatment beyond year 1, a set of 

sensitivity analysis were run to consid-

er potential difference in acute relapse 

rates, continued over a longer term peri-

od of up to 3 years (. Table 7). The table 

shows the baseline case when the model 

was run over a 3-year period with the re-

lapse rates of both treatments set to equal 

baseline levels (i.e. 0 absolute difference 

in rates). Under these conditions we see 

that the model produces a cost saving of 

€21,096 per 100 patients. We then consid-

ered a range of absolute differences in the 

relapse rate set in favour of olanzapine (as 

observed in the comparative study) for 

years 2 and 3 in the model, leaving all the 

other baseline parameters fixed (. Ta-

ble 6). The overall additional cost of strat-

egy A decreased as the difference in re-

lapse rate increased, reflecting savings 

from avoided relapses.

Hospitalisation rate
As part of the sensitivity analyses we al-

so considered a range of alternative hospi-

tal admission rates (50–100) for patients 

during an acute episode of schizophre-

nia. Strategy A remained cost saving dur-

ing year 1 unless hospital admission rates 

dropped to just below 20 in which case 

the olanzapine first-line strategy was as-

sociated with additional costs. The sensi-

tivity of the cost per QALY and per avoid-

ed relapse to the acute hospitalisation rate 

is shown in . Fig. 2. This shows that the 

level of hospitalisation expected for acute 

episodes of schizophrenia is a very strong 

driver of the cost saving and cost-effec-

tiveness for antipsychotic drug treatment 

choices.

Discussion

Analysis summary

Using a decision modelling approach, our 

analysis showed that over a 1-year time 

period first-line treatment with olanzap-

ine provided significant overall treatment 

cost savings of €35,306 for a simulated co-

hort of 100 patients. These were attribut-

able mainly to the reduced duration of 

hospitalisation during the acute episode 

as more patients had an adequate clini-

cal response to olanzapine. The model al-

so predicted that using first-line olanzap-

ine avoided approximately one acute re-

lapses for every 300 patient treated. It is 

difficult to place this level of benefit in-

to a framework of clinical meaning as de-

cision makers really need to consider this 

level of benefit against the expenditure re-

quired to achieve it. In this case the rela-

tive value in avoiding acute relapses is easy 

to consider as we also predict a cost a sav-

ing alongside the avoided relapse. Cer-

tainly the rate of relapse avoidance is low 

(at one avoided relapse per 300 treated pa-

tients), but nevertheless each acute relapse 

can have a significant impact on a patient. 

What is clear is that a patient’s quality of 

life, and that of his or her carers, is certain-

ly much reduced during an acute episode 

of schizophrenia. Outcomes were, again, 

 Table 7  Sensitivity impact of relapse rate differences beyond year 1

Absolute 

difference in 

relapse ratea

Additional 

cost (per 100 

patients; €)

Avoided 

relapses (per 

100 patients)

Cost per avo-

ided relapse

QALY gain Cost per 

QALY

Baseline −21,096 0.32 Cost saving 0.06 Cost saving

5% −25,142 1.24 Cost saving 0.15 Cost saving

10% −29,095 2.13 Cost saving 0.23 Cost saving

15% −32,995 3.00 Cost saving 0.31 Cost saving

20% −36,727 3.85 Cost saving 0.39 Cost saving
aDifference applied to risperidone with olanzapine remaining fixed at an annual relapse rate of 9.4%
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driven by the differences observed be-

tween treatments in terms of initial clin-

ical response rates and the expected level 

of acute relapse.

It was clear from the analysis that the 

clinical and economic benefit of treat-

ment came from two specific areas. First-

ly, the shortened hospital duration for pa-

tients who achieved an adequate clini-

cal response during their first-line acute 

treatment, with a 30-day expected addi-

tional length of stay indicated for patients 

who required second-line treatment. This 

led to higher levels of cost savings asso-

ciated with the increased proportion of 

patients who achieved good first-line re-

sponse (approx. 10 difference between 

strategies). Secondly, benefits were driven 

by the avoidance of long-term relapse, and 

its associated hospitalisations.

Sensitivity analyses confirmed the 

most influential model parameter as the 

expected level of acute relapse over the 

longer term. Expanding the analyses out 

to 3 years across a range of theoretical dif-

ferences between olanzapine and risperi-

done in terms of relapse rates resulted in 

significant increase in avoided acute re-

lapses (. Table 6). Also the level of hos-

pitalisation rate expected for an acute ep-

isode is a key model parameter, with rates 

below 20 suggesting additional costs for 

olanzapine first-line strategies.

Model validity and limitations

A number of limitations need to be high-

lighted when considering the validity of 

the model, its parameter values and the re-

sults generated. The level of avoided acute 

relapse in the model (at around 3–4 per 

1,000 patients) between the two treatment 

strategies may seem initially low given the 

clear differences in the clinical data used 

in the model for each of the drugs. Clini-

cal response rates were 36.8 and 26.7, 

respectively, for olanzapine and risper-

idone. However, this is explained by the 

fact that patients switch treatments on 

having a poor response to first-line ther-

apy. The overall effect was a 10 differ-

ence in the number of patients who be-

came maintained on a long-term olanzap-

ine treatment and hence benefited from 

the improvement in acute relapse rate (a 

3.7 lower risk for olanzapine). Therefore 

the 10 patients combined with a 3.7 risk 

reduction combined with other model pa-

rameters resulted in 0.33 avoided relapses 

per 100 patients.

The most comprehensive of the clin-

ical data on atypical antipsychotics cov-

ered olanzapine and risperidone, which 

formed the basis to the treatment strat-

egy comparisons. However, direct head-

to-head treatment comparisons of olan-

zapine and risperidone conducted with-

in the context of randomised clinical tri-

als were limited and restricted to shorter-

termed acute care studies. When looking 

at longer term maintenance therapy, only 

olanzapine had published estimates of ex-

pected relapse rate that covered periods of 

up to 1 year of treatment (from the pooled 

short-term trial extension data). The com-

parison trial [15] made some comparison 

to risperidone, but this was limited to 28-

weeks treatment. It did, however, suggest 

that differences existed between the treat-

ments, in terms of acute relapse rates. Ad-

ditional clinical trial data on the longer 

term use of atypical antipsychotics would 

strengthen the models ability to consider 

the possible benefits gained from avoiding 

acute relapses. This aspect of care needs 

further clinical research over a longer time 

period to clarify these potential differenc-

es between treatments. Ideally, these da-

ta should come from direct head-to-head 

studies or have inclusion criteria that max-

imise the ability to make cross study com-

parisons of outcome data.

The model considers direct treatment 

costs only and therefore ignores any cost 

implications of acute relapse on indirect 

costs such as impacts on carers and lost 

productivity in patients who are currently 

employed. The model is also based firm-

ly on outcome data derived from clinical 

trials in patients with schizophrenia. As 

such the patient groups are very clearly 

and tightly defined around patients with 

no other concurrent diagnosis or com-

plications which therefore limits the gen-

eralisability of the model to a wider tar-

get patient groups that may be appropri-

ate for treatment with second-generation 

atypical drugs in clinical practice. Final-

ly, in the absence of any published clin-

ical data comparing the effects of these 

drug treatments in alternative sequences 

we assumed that treatment response data 

could be applied equally in both the first-

line and second-line setting. Without clin-

ical data specifically looking at the effects 

of these drugs given after failure on pre-

vious atypical drugs this is a difficult as-

sumption to confirm.

Conclusion

The primary focus of this modelled analy-

sis was directed at olanzapine and risperi-

done. This was partly in recognition that 

these are the two main atypical drugs used 

in clinical practice in Germany. It was al-

so driven by the fact that the majority of 

head-to-head and longer term published 

data on atypical antipsychotics were based 

on these two drugs. The analysis suggests 

that first-line use of olanzapine has poten-

tial cost and clinical benefit advantages 

over first-line risperidone in atypical naive 

patients with a history of relapsing schizo-

 Fig. 2 8  Sensitivity of cost effectiveness to levels of acute hospitalization
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phrenia. However, there is nothing drug 

specific about the ‘core’ model framework, 

limited it to these treatments and it would 

be possible to use the model, together with 

suitable clinical data and/or assumptions, 

to compare a wider set of treatment strat-

egies involving other atypical antisychot-

ics such as quetiapine, ziprasidone, amis-

ulpride and ariprazole.
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