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Abstract

Introduction: Estimation of the economic costs of schizophrenia isa fundamental tool for
abetter understanding of the magnitude of thishealth problem. The aim of this study was
to estimate the costs and effectiveness of fi ve antipsychotic treatments (ziprasidone,
olanzapine, risperidone, haloperidol and clozapine), which are included in the national
formulary at the Instituto Mexicano del Seguro Social, through a simulation model.

Met hods: Type of economicevaluation: complete economicevaluation of costeffectiveness.
Sudy perspective: direct medical costs. Time horizon: 1 year. Effectiveness measure:
number of months free of psychotic symptoms. Analysis: to estimate costeffectiveness, a
Markov model was constructed and a Monte Carlo simulation was carried out.

Results: Effectiveness: the results of the Markov model showed that the antipsychotic
with the highest number months free of psychotic symptoms was ziprasidone (mean
9.2 months). The median annual costs for patients using ziprasidone included in the
hypothetical cohort was 194,766.6 Mexican pesos (MXP) (95% Cl, 26,515.6-363,017.6
MXP), with an exchange rate of 1 € = 17.36 MXP The highest costs in the probabilistic
analysis were estimated for clozapine treatment (260,236.9 MXP).

Conclusions: Through a probabilistic analysis, ziprasidone showed the lowest costsand the
highest number of monthsfree of psychotic symptoms and was also the most costeffective
antipsychotic observed in acceptability curves and net monetary benefi ts..
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Analisis de simulacion de coste-efectividad en el tratamiento de la esquizofrenia en
el Instituto Mexicano del Seguro Social. Evaluacion de antipsicéticos tipicos
y atipicos

Resumen

Introduccion: La estimacion de los costes econémicos de la esquizofrenia constituye un
aspecto fundamental para el mejor conocimiento de la magnitud del problema de salud.
En este sentido, el presente trabajo de investigacion tiene como propdsito estimar a
través de un estudio de simulacién los costes y las efectividades de cinco tratamientos
antipsicoticos (ziprasidona, olanzapina, risperidona, haloperidol y clozapina) que se en-
cuentran dentro del cuadro bésico del Instituto Mexicano del Seguro Social (IMSS).

Meét odos: Tipo de evaluacion econdémica: completa del tipo de coste-efectividad. Pers-
pectiva de la investigacion: costes médicos directos. La temporalidad del estudio fue de
1 afo. Medida de efectividad: numero de meses libres de sintomas psicoticos. Andlisis:
para el andlisis de coste-efectividad se disefid un modelo de Markov y se hizo una simu-
lacion de Monte Carlo.

Resultados: Efectividades: los resultados del modelo de Markov mostraron que la ziprasi-
dona fue el antipsicético con la mayor media de tiempo libre de sintomas psicéticos (9,2
meses). La mediana de costes anuales entre los pacientes simulados a través de la cohor-
te hipotética con ziprasidona resulté en 194.766,6 (intervalo de confi anza del 95%,
26.515,6-363.017,6) pesos mexicanos (PMX) (tipo de cambio, 1 euro = 17,36 PMX). Los
mayores costes en el analisis probabilistico se presentaron con el tratamiento con cloza-
pina (260.236,9 PMX).

Conclusiones: Dentro de un analisis probabilistico, ziprasidona mostré los menores costes
y el mayor nimero de meses libres de sintomas psicéticos, asi como ser el antipsicotico
mas coste-efectivo segln lo observado dentro de las curvas de aceptabilidad y de benefi

cios monetarios netos.

© 2008 Sociedad Espariola de Psiquiatria y Sociedad Espafiola de Psiquiatria Bioldgica.
Publicado por Elsevier Espafa, SL. Todos los derechos reservados.

Introduction

The World Health Organization has made in public that
between 24 and 25 million people suffer from schizophrenia.!
Shizophrenia is a chronic psychotic disorder, with a
prevalence in adults of 0.5-1.5%2 It is estimated that, in
Mexico, schizophrenia affects 0.7-2% of the population.®
Health care cost for schizophrenia is 2-3% of the total
spending for health care.*

Being schizophrenia a chronic disease, it requires long-
term pharmacological treatment.® Antipsychotics are the
principal medication used. Depending on their clinical
introduction and pharmacological characteristics, these
are classified in typical antipsychotics (first generation)
and atypical antipsychotics (second generation). Typical
antipsychotics include, for example, chlorpromazine,
fluphenazine and haloperidol, and have a high antagonistic
affinity for cerebral dopamine D2 receptors; whereas
atypical antipsychotics, such as olanzapine, risperidone,
clozapine, quetiapine, ziprasidone, and aripiprazole, apart
from blocking D2 receptors, act as serotonergic receptors
5-HT 1A, 2A, 2C, 3, 6 and 7, and alpha 1 and alpha 2¢7
noradrenergic receptors.

Although atypical antipsychotics have a more favourable
side effect profile regarding parkinsonism, akathisia and
dyskinesism, some of them include other risks such as
arrhythmias, diabetes, weight gain, hyperlipidaemia and
agranulocitosis.”® This is why it is believed that choosing

the better medication for schizophrenia should include
these three aspects: it is the most effective, it has the
fewer side effects, and it isless costly both, for the patient
and the health institutions.®®

Those antipsychotic drugs that prevent or reduce relapse
and other health services involved may be instrumental in
improving the patients quality of life and reduce direct-
treatment medical costs.'®" In Mexico, asfar asthisreview
has looked into, only one cost-effectiveness study has
been published, where only three antipsychotic treatments
were compared, namely, olanzapine, haloperidol and
risperidone, for a period of 5 years.” However, in that
analysis antipsychotics usually used in medical practice
in Mexico were not included, such as ziprasidone and
clozapine.

At present, assessment studies published on cost-
effectiveness of new antipsychotics have been developed
by economic-analytic models.”® These models are part
of a methodology relatively fast to assess the economic
consequences of a new drug, and they are flexible enough
to incorporate into the analysis different treatments,
perspectives and treatment duration.'>™ But their
limitation is that they need to employ prospective studies
to validate the information compiled within one modelling
study, which prevents generalising them easily for other
populations. %16

The information in this study will be useful for the
health institution itself through its operative staff, since
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a description of the medical practice style will be made
depending on the use of resources available to treat
schizophrenia and its accounting cost within the same
institution. Thistype of assessmentsisa current priority for
social security institutions in developing coutries.'”

In this respect, the objective of the present study is
to assess cost and effectiveness with five antipsychotic
treatments (ziprasidone, olanzapine, risperidone,
haloperidol and clozapine) within the basic medication set
at the IMSS (Mexican Social Security Institute) by means
of a Markov model, to afterward proceed to perform
a cost-effectiveness analysis in order to identify which
treatment is the most cost-effectively adequate to a third
level hospital within the IMSS This investigation also aims
at improving the so far scant resource provision within
the institution and, if possible, promoting the quality of
medical care at the IMSS

Method

Research design. Smulation study by means of an economic-
analyticmodel, withacomplete cost-effectivenesseconomic
evaluation. Cost-effectiveness analyses compare direct and
indirect costs and savings on costs by two or more medical
treatmentsto obtain a similar result evaluated as a natural
health index, for example, number of patients prevented
from suffering a certain side effect or adverse effect, such
as hospitalisation.' Total net costs or incremental costs
of an operation are estimated to be later divided by the
difference of clinical results (effectiveness) obtained from
the different operations. In sum, cost-effectiveness reasons
are obtained by making the following calculation:

Incremental cost-effectiveness ration (ICER) = total net
costs (incremental costs) / net effectiveness (incremental
effectiveness) for two alternative medical treatments
(Aand B)."

Pharmacological treatments. Costs and outcomes from
a treatment with ziprasidone, olanzapine, risperidone
and clozapine were compared between themselves and
against a typical antipsychotic (haloperidol). The doses
used in this investigations were based on the clinical
information provided by the IMSS physicians and the

international guidelines,'®® as well as on the usual
presentation in the Mexican market. Daily doses used
were: haloperidol 10mg, risperidone 4mg, olanzapine
10mg, ziprasidone 80mg and clozapine 300mg. Table
1 shows daily costs and treatment at IMSS in 2005
depending on doses and presentations to conduct the
pharmacoeconomic analysis. The currency exchange rate
in 2008 was 1 Euro=17.36 Mexican pesos.

Probabilities. The results for this model were taken
from the Finnish model of Sorensen® and Bobes et al.,™
for probabilities of non-compliance with antipsychotic
treatment resulting from an adverse effect. In that
study, therapeutic non-compliance probabilities resulted
as follows: ziprasidone 80mg, 70.2% risperidone 5mpg,
66.4% olanzapine 13.2mg, 65.9% and haloperidol 8mg,
63.5% According to the experts opinion at the psychiatric
hospital of San Fernando, in Mexico, adherence to
treatment with clozapine 300mg is 69.5% In addition, the
probability of suffering adverse events during antipsychotic
treatment (including patient presenting with akathisia,
clinically relevant weight gain [> 7%, sexual dysfunctions
or a combinations of these) was taken from Sorensen’s
study,?" which is supported by different studies®? that
point that haloperidol shows a 49.9% probability, 28.3%
ziprasidone, 44.5% olanzapine, and 41.5% risperidone.
Probabilities for ziprasidone were mostly obtained from
the article by Sorensen.?® For example, the probability
that under drug treatment the patient presents only
with akathisia as a side effect is 20.8% with haloperidol,
15.2% with risperidone, 7.9% with olanzapine and 7.9%
with ziprasidone. However, the probability that a patient
shows only clinically relevant weight gain was 11% with
haloperidol, 14.9%with risperidone, 28.2%with olanzapine,
and 10%with ziprasidone.

Finally, the probabilities above mentioned were
complemented with results from the pharmacoeconomic
study of Bobes et al.,' where it was shown the side-effect
type and frequency with the use of antipsychotics analysed
in the Qutcomes Research Sudy in Schizophrenia (ORSS). 2
Table 2 shows probabilities used in that model.

In the case of clozapine and frequency of side effects
related with this antipsychotic, the information was
obtained from the experts in psychiatry with experience

Table 1 Treatment, presentation, and cost of daily treatment of drugs
Treatment Presentation IMSS Price Daily cost
(box in Mexican pesos)* (in Mexican pesos)*
Ziprasidone 40 mg (28 tablets) 736.7 52.6
Risperidone 2 mg (40 tablets) 598.5 29.9
Haloperidol 5 mg (20 tablets) 3.5 0.3
Olanzapine 10 mg (14 tablets) 822.9 58.8
Clozapine 100 mg (30 tablets) 800.2 80

*Currency exchange rate to Euros as of 2008 is 1 Euro = 17.36 Mexican pesos.
Source: Data base of Health Economy and Technology Evaluation Division of Mexican Social Security Institute

(IMSS), 2005.
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in the use of this drug at the psychiatric hospital of San
Fernando, a third level hospital.

Research perspective. The cost-effectiveness analysis was
done from the perspective of the public service provider
(IMSS). That is, only direct medical costswere included in the
analysis, i. e. hospital stay, emergency service, department
and laboratory analysis, pharmacologic treatment, out patient
and consultation, and inter-consultation. Length of time:
1 year. Efectiveness is measured by the length of time
(in months) without psychotic symptoms, which indicates
that acute schizophrenic symptoms are under control and
that the patient does not require hospitalisation. No other
measures, such as QALY, were taken because, in a cost-
effectiveness study, these could cause even larger limitations
in measuring the outcomes in patients suffering mental
diseases, as it has been documented in other studies.*

Use of resources. Sources to set the use of resources
in the cost-effectiveness analysis were obtained mainly
from the opinion of experts at the psychiatric hospital
of San Fernando (third level IMSS and this information
was supported by a sample of patients records from the
same hospital, patients that had received some of the
antipsychotics included in this study. Furthermore, all
the experts included in the investigation (7 psychiatrists)
certified to have experience with all the antipsychotics
analysed, with good knowledge of the use of resources
required in each case within their own hospital. The
prices used in the model were obtained from the official
cost per unit of the IMSS published in the Mexican Official
Journal,® (Tuesday, 9 March 2004; First Section; p. 107-8.
Available at: http://dof.gob.mx/ index.php). In addition,
the prices of laboratory analysis were taken from the
monthly report of laboratory automated studies provided
by the Sglo XXl Mexican Medical Centre®' (November 2003).
Furthermore, the prices of the antipsychotics used in the
medical interventions at the IMSS were obtained from
the transparency portal (Portal de Transparencia) at the
institute Web page® (www.imss.gob.mx).

Markov model. To perform the cost-effectiveness analysis,
a Markov model was designed to simulate treatment of a
10,000-patient hypothetical cohort suffering from chronic
schizophrenia during 1 year. Possible health stages that a
patient may go through over time, due to treatment and
disease, were simulated with pre-determined probabilities

to go from one stage onto the other, called “transition
probabilities’. The duration of each cycle in this model is
of 1 month, totalling 12 cycles. Asit is the case with Bobes
et al. model, the antipsychotic treatment can be started for
acute or chronic stage (for the basic analysis it was assumed
that 50% of the patients start on antipsychotic treatment
at acute stage and 50%at chronic stage);™ although each
stage had distinct implications, the assumption was simply
made to compare one stage against the other. Figure 1,
based on Bobes et al. model,"™ shows in detail Markov
model used in the study to estimate cost-effectiveness
reasons between different antipsychotics. Figure 1 shows a
simulation of the options a patient undergoing antipsychotic
in-hospital treatment may go through, started on first-line
therapy (haloperidol, ziprasidone, olanzapine, clozapine or
risperidone) to move onto an observation phase where adverse
effects may appear (akathisia, extrapyramidal symptoms,
and weight gain) leading to changing the antipsychotic
therapy. In thismodel there are four approachesfor resolving
the adverse effects observed in the patients: not to perform
any action, to reduce initial dosing of antipsychotic, to add
a new concomitant pharmacologic treatment, or to change
to other antipsychotic. Figure 2 shows possible changes
that might occur in case of initial antipsychotic treatment
failure, together with subsequent treatment patternsto be
given to the patient in case of therapeutic non-compliance,
effectiveness failure, or side effect occurrence. In the
absence of adverse effects, the patient would be discharged
until the symptoms were wholly under control. This model
was validated using the criteria in the literature, that is, in
two ways: a) Descriptive validation:® the model provides
a simplified vision but offers an adequate perspective of
reality without omitting important aspects of the disease
by including all the relevant complications occurring most
frequently. b) Technical verification:* there is internal
coherence to the results; higher costs appeared when
complications demanded higher use of resources and vice
versa; tests of internal coherence were also performed,
a process called “debugging” in the literature, resulting
in extreme values along the transition probability range
[0-100%, where it was observed that the model functions
correctly and that it did not render incoherent results.

Sensitivity analysis. Probabilistic sensitivity analysis was
performed. To this end a first-order Monte Carlo simulation
was performed, simulating a hypothetical cohort of 10,000
patients both for costs and effectiveness with each one of

Table 2 Type and frequency (%9 of adverse effectsrelated to the use of antipsychotics observed at the ORSSstudy.”

Antipsychotic drug Akathisia Other EPS Weight gain (= 7%) Other SS associated to prolactin
Haloperidol 36.8 41.5 22.4 39.8
Risperidone 19.7 35.4 30.6 45.6
Olanzapine 11.4 24.4 45.7 36.7
Ziprasidone*® 8 10.2 5.8 2.5

ORSS: Outcomes Research Sudy in Schizophrenia Results; EPS: Extra pyramidal symptoms.

*Data taken from the technical specifications.
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Antipsychotic treatment administered
during hospital stay:
haloperidol, ziprasidone, olanzapine,
clozapine or risperidone
Treatment of adverse Yes Adverse No
(1st choice) effects
Were the No - )
adverse effects Change of antipsychotic
resolved?” treatment
Psychotic Psychotic Psychotic
symptoms symptoms under symptoms under
under controls control control
No
Patient is Patient remains _ Patient is Patient remains Patient is Patient remains
discharged in hospital discharged from in hospital discharged in hospital
from hospital hospital from hospital
Figure 1 Possible alternatives including Markov model in antipsychotic treatment inside the hospital. Options through which a

patient undergoing antipsychotic in-hospital treatment are simulated, started on first-line therapy (haloperidol, ziprasidone,
olanzapine, clozapine or risperidone) to move onto an observation phase where adverse effects may appear (akathisia, extra
pyramidal symptoms, and weight gain, etc.) that might lead to changing the antipsychotic therapy.

*It includes reduction of doses, change of antipsychotic treatment, use of other medication to complement treatment, and
the option of not doing anything when adverse effect situation is not resolved.

the antipsychotic treatments in the study. The acceptability
curves were estimated for all the treatments. The software
used for the simulation was Tree Age 2004 (©1988-2007 by
TreeAge Software, Inc., Williamstown, Maryland, United
Sates). Net monetary benefits (NVB) were calculated in the
probabilistic sensitivity analysis by the following formula:

BNA = P, x A —Lg,
where NMB for treatment Ais obtained by the difference
between the effectiveness media mean found in the Monte
Carlo simulation multiplied by the financial resources to
pay the supplier of health public services (1) and the cost
mean for such alternative.®
Results

Effectiveness

Once all the information above was included, the
results from the Markov model showed that ziprasidone

and clozapine were the antipsychotics that on average
showed the largest number of months free from
psychotic symptoms (9.2 and 8.95 months respectively)
(table 3).

Haloperidol was the one that showed the least
effectiveness, mainly due to higher probability that it
would present with adverse events and non-compliance to
treatment during the period studied.

Costs

The hospital stay mean in days for acute psychotic
treatment was less when treated with ziprasidone and
haloperidol (table 4).

In addition, the average cost per patient with treatment
for acute stages was lower for antipsychotic treatment
with risperidone (56,695.2 Mexican pesos), and for chronic
stages ziprasidone (2,946.17 Mexican pesos) for atypical
antipsychotics (table 4).

Likewise, the treatment that presented the least monthly
average cost was haloperidol (2,260.8 Mexican pesos).
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Initial treatment

1st change

2nd change

Haloperidol 10 mg

Olanzapine 15 mg

Risperidone 4 mg

3rd change

50%

100%

Risperidone 4 mg

Olanzapine 15 mg

Clozapine 300 mg

100%

50%

100%

Olanzapine 15 mg

Risperidone 4 mg

Clozapine 300 mg

100%

Ziprasidone 80 mg

50%

100%

Risperidone 4 mg

Olanzapine 15 mg

Clozapine 300 mg

100%

Olanzapine 15 mg

50%

100%

Clozapine 300 mg

100%

Risperidone 4 mg

Clozapine 300 mg

Risperidone 4 mg

100%

100%

Olanzapine 15 mg

Clozapine 300 mg

50%

100%

Clozapine 300 mg

Olanzapine 15 mg

Risperidone 4 mg

50%

100%

Risperidone 4 mg

Olanzapine 15 mg

50%

100%

Figure 2 Changes of antipsychotic treatment if therapeutic non-compliance, loss of effectiveness or side effects would appear.
Alternative treatment options are also shown to offer the patient in case initial antipsychotic treatment failed.

Table 3 Cost-effectiveness analysis between different alternativesin the study

reatment Annual cost Incremental Annual Incremental Average Incremental
per patient cost per patient effectiveness effectiveness cost-effectiveness cost-
in Mexican in Mexican pesos® per per patient ratio in Mexican effecti-
pesos* patient pesos* veness ration
(ICER)
Ziprasidone 183,606.3 9.199 months 19.959/ months
Risperidone 209,604.3 25,998 8.811 months (0.388 months) 23.788/ months Overruled
Clozapine 263,820.7 80,213.4 8.952 months (0.247 months) 29.471/ months Overruled
Olanzapine 282,675.1 99,068.8 8.490 months (0.709 months) 33.295/ months Overruled
Haloperidol 283,650.5 100,044.3 7.530 months (1.669 months) 37.667/ months Overruled

*Currency exchange rate to Euros as of 2008 is 1 Euro = 17.36 Mexican pesos.

Cost-effectiveness analysis

of haloperidol, which makes olanzapine the dominant (or
overruling) alternative for this case.

The model outcomes and the deterministic analysis are
in table 3, where it can be observed that ziprasidone and

risperidone were the antipsychotic treatments with best

cost-effectiveness.

Another important point in the table is that, although
haloperidol and olanzapine showed annual costs expectedly
similar, olanzapine effectiveness is much higher than that

Sensitivity analysis

In this respect, the annual cost mean with patients in
simulation (Markov model) with a ziprasidone-hypothesised
cohort, was 194,766.6 Mexican pesos (table 5), although



114

J. Mould-Quevedo et al

Table 4 Average cost per patient in chronic and acute treatment according to type of antipsychotic

Say at hospital
(days), mean?

Cost per patient
undergoing treatment
for acute stage
(Mexican pesos®), mean

Adjusted monthly cost per
patient undergoing
treatment for chronic

stage (Mexican pesos®), mean

Monthly cost per patient
undergoing treatment for
chronic stage

(Mexican pesos®), mean

Risperidone 15.33 56,695.59
Olanzapine 17.25 69,455.64
Clozapine 18.75 77,428.75
Haloperidol 15.25 60,605.34
Ziprasidone 14.77 58,293.3

4,362.39 3,277.46
6,108.14 4,581.11
4,140.83 3,105.62
2,260.81 1,695.61
2,946.17 2,209.63

3nformation obtained from patient clinical records carried out at Psychiatric Hospital of San Fernando in Mexico City.
bCurrency exchange rate to Euros as of 2008 is 1 Euro =17.36 Mexican pesos.

Table 5 Annual costs and effectiveness expected according to type of antipsychotic (10,000-patient Monte Carlo

simulation)
Treatment Expected annual cost Annual effectiveness expected
(Mexican pesos)* (months free from psychotic symptoms)

Ziprasidone 194,766.6 [26,515.6-363,017.6] 9.2141.45

Risperidone 199,532.9 [92,685.3-359,804.3] 8.82+1.48

Clozapine 260,236.9 [37,267.5-483,206.2] 8.95+1.47

Olanzapine 249,596.9 [119,847.9-509,095] 8.50+1.52

Haloperidol 255,986.2 [79,257.1-491,625.1] 7.53+1.60

*Currency exchange rate to Euros as of 2008 is 1 Euro =17.36 Mexican pesos.

the confidence intervals show that all the treatments
are interconnected. Considering the free-from-psychotic-
symptoms variable, ziprasidone once again showed the
highest effectiveness, but with minimal differences against
the other treatments (table 5).

Graphically speaking, when comparing each antipsychotic
against ziprasidone (as comparing agents and over the axis),
it can be observed that a larger number of points falls into
the lower right quadrant, which means that ziprasidone, in
each one of the cases, shows lower incremental cost with
higher incremental effectiveness (fig. 3).

Equally, up to the acceptability curves (fig. 4), it appears
that ziprasidone would be the best cost-effectiveness
option of all the antipsychotics tested, with a probability
rate closer to 60%

Furthermore, the BM results for the treatment of
schizophrenia at IMSS show that ziprasidone would be
the antipsychotic treatment that would result in larger
institutional savings, compared against the other treatments
of the basic set. These results, however, do not show
significant differences.

Discussion

This study identified ziprasidone with the best cost-
effectiveness ratio to treat schizophrenia, followed by

risperidone. However, these results could only be applied
to third-level hospitals, asit has already been stated.*

In addition, there are limitations to the present study
that are worth mentioning. Only 1-year prognosis was
included, while the study carried out previously in Mexico
assessed 5 years.’? However, in different studies, the
same 1-year time frame was employed. %3 The present
model centres its efforts in the clinical benefits of each
antipsychotic in such issues as tolerance and safety; also,
a second effectiveness index was used, which summarised
the proportion of relapse-free patients, and was similar to
other articles.®¥

Long-term consequences and changes in quality of
life, above all with relation to physical activity, work,
interpersonal relation with family and other members of
society were not included in the present study.*

Other limitation is that the suppositions included in
this model may condition outcomes, so that caution
must be taken when outcomes are extrapolated to other
populations; other limitation isthat modelling based on the
opinion of expertscould not be applied to all cases, but only
taken as a guiding factor, due to the fact that most data
were extracted from studies performed in environments
differing greatly from Mexico, from the viewpoint of service
provision and care patterns regarding schizophrenia. The
model in figure 1 takes a hospitalisation situation for cases
that do not occur in reality, where over 50%of the crisis
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A 250K
170K -

80K

10K
100K -
190K -
280K -
370K -
450K -

550K .
(5.0 months) 3.0 months

Incremental cost

Incremental efectiveness

c 190K
90K ~
10K
110K -

210K

310K -

Incremental cost

410K H
510K~

610K T
(7.0 months) 1.0 months

Incremental efectiveness

9.0 months

Figure 3

11.0 months

B 210K
130K A
50K
30K
10K +
90K
270K -
350K

430K

(6.0
months)

Incremental cost

T
6.0
months

T
0.0
months
Incremental efectiveness

11.0
months

D 300K
200K A
100K ~

0K 1
100K
200K ~
300K -
400K -

500K

(2.0 0
months)

Incremental cost

T
1.0
months

4.0
months

Incremental efectiveness

Incremental cost-effectiveness comparison between ziprasidone and the other antipsychotic treatments (10,000-patient

Monte Carlo simulation). Free-from-symptoms effectivenessindex in an acute setting. AxisY standsfor time free from these events
and axis X stands for incremental cost associated to longer time without acute settings. In this case, it isa probabilistic sensitivity
analysis. In this case, similarly to the point cloud, the graphic shows all the incremental cost-effectiveness potential reasons by
comparing ziprasidone against the other drugs. A. Haloperidol (base) against ziprasidone. B: risperidone (base) against ziprasidone.
C: clozapine (base) against ziprasidone. D: olanzapine (base) against ziprasidone.

in other places, such as Sain, for example, are resolved
in an outpatient environment.® In this respect, this model
is restrained to patients in a hospital environment and
caution should be taken regarding results, since differences
found are minimal.

The results found in the study are consistent with
two articles published where it was pointed out that
ziprasidone was the best cost-effectiveness option for
antipsychotics used for the treatment of schizophrenia.®"
Even comparing Sorensen?' and Bobes et al.'* models, the
outcomes are quite similar to the Mexican study (table 6).

There isno agreement in that atypical antipsychotics are
better than typical antipsychotics;“-4' in some publications
no further benefits have been found with atypical
antipsychotics.“* Although in some studies the optimal
doses were not used*>* or the follow-up period was not the
most appropriate to assess the presence of side effects,® a
recent meta-analysis showed that there are no significant
differences between these two medication groups.*

Ziprasidone is one of the drugs that was not associated
with higher risk of overweight*® or diabetes mellitus and,
in addition, fewer re-hospitalisations or deaths related to
this medication are recorded.“%5" Qbesity, secondary to
treatment of schizophrenia, is currently considered one
of the factors that most largely contribute to increasing
medical costs in this patients.®® The dosage used in this
study (80mg/ day) was used in other studies* and it could
be considered an intermediate dose of ziprasidone, and
there are studies that have even used a daily dose of
40mg. 38.40.53

Control of adverse eventsisone of the factors considered
to be the most relevant to prevent patients from
discontinuing treatment.®5 There is no perfect drug to
treat schizophrenia;® % improving existing treatments will
continue to be necessary but, meanwhile, cost-effective
measures should be taken.® An increment has been
observed in economic assessmentsin mental health. Thisis
partially due to the fact that it is necessary to justify extra
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Figure 4 Acceptability curves (Monte Carlo simulation with 10,000 interactions), that identified the best cost-effective treatment.
Acceptability curves show that ziprasidone appears to be the best cost-effective option of all antipsychotics, with a probability

towards 60%as good disposition from IMSSto funding increases.

Table 6 Comparison of data from IMSS against those published by Sorensen?' and Bobes et al.?

Mexico Finland?® Spain?

Daily dose (mg) Months free Daily dose (mg) Months free Daily dose (mg) Months free
from psychotic from psychotic from
symptoms symptoms psychotic

symptoms
Risperidone 4 8.81 B 8.44 5.3 9.5
Olanzapine 10 8.49 13.2 8.22 13.5 9.51
Clozapine 300 8.95 425
Haloperidol 10 7.53 8 8.18 10.26 9.28
Ziprasidone 80 9.2 80 8.95 120 9.61

costs associated with additional benefits provided by new
treatments.®* It is intended for this analysis to be useful
for the IMSS authorities to improve resource provision in
that institution, as well asto foster an improved quality in
medical attention within the IMSS This can also be useful
for all those hospitals with characteristics similar to IMSS

Financing
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México S.A. de C.V. Juan Manuel Mejia-Aranguréc received
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