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Pharmacoeconomics Made Simple

Risperidone Use in a Teaching
Hospital During lts First Year After
Market Approval; Economic and
Clin ical lmplicationsl
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Abstract

Rlsperldone, a new antipsychotic drug, was recently
approved by the Food and Drug Administration (FDA)
on the basls of lts having comparable efficacy and less
toxlclty than haloperidol. In a preliminary study to
evaluate the therapeutlc efflclency of this drug, we
conducted a suryey of risperidone utilization, cost, and
safety durlng lts flrst year of availablllty at an academic
psychlatrlc hospltal. Data were obtained from a com-
puterlzed, centralized medical record system, from an
adverse drug reaction monitoring system, and from
pharmacy purchasing records. In its flrst year of avail-
ablllty, rlsperldone became the second most widely
used anUpsychotlc agent at our institution. Most of
thls use extended beyond the adult schizophrenia
populatlon, for whom pre'marketing safety and effi-
cacy data are avallable. The dlrect institutional cost of
rlsperldone treatment exceeded the entire budget for
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antipsychotic drugs during the year before its release.
Results from the adverse drug reaction reporting sys-
tem did not indicate a strong advantage of risperidone
over more established antipsychotic agents with re-
spect to extrapyramidal side effects. Furthermore, the
mean dose of risperidone associated with extrapyrami-
dal symptoms was 3.5 mg/day, considerably lower
than that suggested by pre-marketing studies in a
more select patient group. These results confirm that
new pharmacological  agents are general ly used in
much broader patient populations than those for which
efficacy and safety have been established prior to FDA
approval. This study also raises questions about the
therapeutic efliciency of risperidone compared with
other antipsychotic drugs. We conclude that system-
atic studies of outcome, safety, and cost of new phar-
maceuticals in naturalistic settings are needed to pro-
vide the data necessary to establish local standards of
cost-effective care.

Introduct ion

In recent years, dramatic changes in reimbursement
for heal th care services in the Uni ted States have
prompted the development of novel approaches to the
evaluation of new and existing therapies. Pharmaceutical
companies routinely collect data on efficacy and toler-
ance in controlled ciinical studies to obtain FDA ap-
proval for a product. However, industry generally does
not support the evaluation of therapies in naturalistic
settings, and there has been a lack of funding from other
sources. The result is an enormous gap in our knowledge
of the impact of therapeutic agents in clinical practice
for areas outside the conditions defined by entry criteria,
particularly on low-volume, hi__eh-risk populations such
as children, adolescents, and the elderly.

There is also an emerging emphasis on the cost-
effectiveness of new treatments. For a new treatment to
be considered advantageous in comparison to previously
available therapies, it must demonstrate its advantages in
one or more of three domains: efficacy, safety, and cost.
As physicians develop local standards of accepted care,
new therapeutic agents that are more costly than previ-
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ously available agents must be shown to confer addi-
tional advantages in efficacy or safety to be considered
therapeuti cally e.ffi c ie nt.

Risperidone is oniy the second new antipsychotic in-
troduced into the United States since 1975 (Kane 1994).
The unique pharmacology of the drug reflects its selec-
tive action as an antagonist of D, and 5-HT, receptors in
the brain (Ereshefsky 1993). In phase Il l  studies, its
therapeutic efficacy has been compared primarily to ha-
loper idol .  A Canadian mult icenter phase I I I  study
(Chouinard et al. 1993) reported that 6 mgrday of ris-
peridone was more eff-ective than 20 mg/day of haloperi-
dol on total ratings on the Positive and Negative Syn-
drome Scale (PANNS; Kay et al. 1986) and the Brief
Psychiatric Rating Scale (BPRS; Overall & Gorham
1988) ratings. The U.S. multicenter study (Marder'&
Meibach 1994) also reported greater efficacy for 6 and
16 mg/day of risperidone than for 20 mg/day of halo-
peridol, with significant improvement on negative symp-
toms noted for risperidone 6 and 16 mgiday but not
haloperidol 20 mglday. A multicenter, multinational Eu-
ropean study (Peuskens 1995) reported comparable effi-
cacy for 4, 8, 12, and 16 mg/day of risperidone and 10
mg/day of haloperidol. With regard to EPS, both North
American multicenter studies reported dose-related ef-
fects in risperidone patients. In the Canadian study,
drug-related parkinsonism was no greater for risperidone
2,6, and l6 mg/day than for placebo. In the U.S. study,
risperidone doses of less than t6 mg/day were associ-
ated with levels of drug-induced parkinsonisrn and over-
all EPS ratings comparable to those seen with placebo
treatment. In the European multicenter trial, all risperi-
done groups except for the 16 mg/day arm experienced
less dystonia, akathisia, and drug-related parkinsonism
than did the 10 mglday haloperidol group and required
significantly less anticholinergic treatment.

The results of these controlled clinical studies suggest
that risperidone is an effective antipsychotic agent that rs
relatively well tolerated and relatively free from EPS
when used in doses around 6 mg/day. Whether these
sanle results would be obtained in a broader treatment
setting is entirely unknown. The participants in the
phase Ii l  studies described above were typical tor such
protocols-physically healthy young adults with an un-
ambiguous diagnosis of schizophrenia. Patients with
schizoaffective disorder. concurrent mood disorder. sub-
stance abuse disorder. or seizure disorder were excluded
from all three protocois.

In capitated systems of reirnbursement. w'here fixed
amounts of funding are available to pay frlr hospital

care, aftercare, and medications, increased medication
costs may necessitate cuts in other areas such as case
management or psychosocial programs. Thus, the po-
tential therapeutic advantages of an expensive new
drug treatment such as risperidone need to be weighed
along with its cost to assess the pharmacoeconomic
impact of its use. In the only published study that
specifically addresses the issue of direct cost, Davis
(1994) reported that 4 mg of risperidone cost
$4.38/day, while 10 mg of haloperidol cost $1.61 and
10 mg of fluphenazine cost $1.82. While these figures
suggest that the direct cost impact of the introduction of
risperidone should be modest, the author of this study
acknowledges that this assessment may not be valid
where lower cost, generic forms of haloperidol and
fluphenazine are available. Therefore, pharmacoeco-
nomic analyses of risperidone utilization should in-
clude collection of data on efficacy, tolerance, and local
cost in the actual population of patients who receive
treatment with the drug.

Risperidone's reputation for efficacy with low toxic-
ity, which is based on pre-marketing studies conducted
in patients with chronic schizophrenia, has resulted in a
rapid increase in its use. But an assessment of risperi-
done's therapeutic cfficiency requires an assessment of
its efficacy, toxicity, and cost in routine clinical prac-
tice. We present results of a survey of drug utilization,
cost, and reports of significant adverse drug reactions
(ADRs) associated with the tirst year of risperidone use
in a large psychiatric teaching hospital. Our first goal in
presenting these data was to characterize the pattern of
usd of this new antipsychotic in clinical practice in
contrast with its approved indication (chronic schizo-
phrenia in adults). Second, we sought to determine the
direct cost impact on the institution of risperidone use
during this period. Finally, we attempted to obtain pre-
liminary data on risperidone's potential advantage with
regard to EPS, suggested by the publ ished pre-
marketing studies of this drug. While these results
should be considered preliminary and subject to the
limitations of collecting data in a naturalistic setting,
they are also provocative and should serve to stimulate
further systematic study of this new antipsychotic as it
is used in the community. This reflects the work being
done at the University of Pittsburgh's Center for Educa-
tion and Research in Therapeutics (CERT), which has
been established to conduct outcome-based pharma-
coepidemiological research relating to the effective,
sate and cost-eif icient use of drugs.



v o l .  3 1 .  N O .  4 ,  1 9 9 5 721

Methods

These data examine the cost and tolerance of risperi-
done in patients treated at Western Psychiatric Institute
and Clinic (WPIC) during its f irst year of use. WPIC is a
279-bed psychiatric teaching hospital affiliated with thc
University of Pittsburgh Medical Center (UPMC). It
provides acute ps;'chiatric care to a large urban catch-
ment area and also serves as a refenal center for psychr-
atric patients from suburban and rural southwestern
Pennsylvania. The results of this study rvere obtained
from exist ing computer ized databases within the
WPIC/UPMC pharmacy system. The number of hospi-
talized patients prescribed each of the five most com-
monly used antipsychotics (including risperidone) at our
institution was generated from a hospital wide Medical
Archival Retrieval System (MARS; Vries et al. 1994.
Yount et al. l99I) in three-month quarters for 24
months. This includes three quarters prior to the market-
ing of risperidone, the quarter during which it was intro-
duced (first quarter of 1994), and the four quarters fol-
lowing i ts introduct ion.  The ages and discharge
diagnoses of risperidone-treated patients were also ob-
tained from the MARS. To provide information on the
cost of risperidone use, the total expenditure by the
pharmacy for each of these agents for 1993 and 1994
was generated from pharmacy purchasing records.
ADRs for the first year of risperidone use
(2114194-2113195) were identified from a pharmacist-
initiated ADR monitoring system. At our institution,
whenever an adverse event requires discontinuation of a
drug, a dose reduction, or treatment with another agent
such as an antidyskinetic, an antiparkinsonian agent, or a
beta-blocker, a hospital pharmacist approaches the pa-
tient's physician to determine whether an ADR has oc-
curred. In accordance with requirements of the Joint
Commission on Accreditation of Healthcare Organiza-
tions, our institution defines an ADR as any reaction
associated with a drug that adversely affects outcome,
requires treatment, or prolongs hospitalizatron. The phy-
sician completes the report, which describes the ADR as
well as medication dose, concomitant medications, and
patient demographic information. This report is then
reviewed at the monthly meeting of the Pharmacy and
Therapeutics Committee, where a decision is made as to
whether to report the ADR to the FDA. It is important to
note that the ADR system is entirely pharmacist-initiated
and triggered by relatively standardized events. Its ini-
tiation daes not depend on the judgment of the treating

physic'ian, Finall l", a chart revieu' of patients experienc-
in.u EPS associated with risperidone treatment was con-
ducted by one of the authors (C.S.C.) to identify' whether
a previous history' of EPS associated with antipsychotic
treatn'rent had been documented eurd to confirm the dose
of rispericlone at the time of the ADR. Data related to the
presence of concomitant medications as well as any
other clinically relevant information related to these pa-
tients were also recorded.

Resul ts

Antipsychotic uti l ization patterns (total number of
oral prescriptions written) are shown in Figure L The
ol'erall increase in the total number of patients treated
per quarter reflects shorter lengths of stay with constant
bed occupancy. Prior to the introduction of risperidone,
perphenazine was the most frequently prescribed agent
and haloperidol the second most frequently prescribed.
Over the following year, risperidone became the second
most frequently prescribed antipsychotic.

During its f irst year of use at WPIC, risperidone was
given to 285 pat ients:  12 (1%,) were under age 18,231
(81Vc) were 18 to 60 years of age, and 42 (157o) were
over age 60. Almost 20 percent were children, adoles-
cents, or elderly. Table 1 shows the DSIvI-N (American
Psychiatric Association 1994) diagnoses of risperidone-
treated patients during this period. Risperidone was

FIGURE 1. Number of patients prescribed each of the
five most commonly used antipsychotic drugs lor the last 3
quarters of the year before and the first year of risperidone
use.
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Schizophrenia/schizophre nif  orm
Schizoaffective
Psychotic disorder not otherwise specified
Mood
Organic mental
Childhood
Other

TABLE 1. Number of Patients (%) Treated with Ris-
peridone (n=285) by Diagnostic Group for First Year
of Use at Western Psvchiatr ic lnst i tute and Clinic.

Disorder n (%l

Table 2 shows the proportion and characteristics of
patients treated with antipsychotic medications in the
year following risperidone's introduction for whom an
ADR report associated with EPS was filed. In all cases
the dose of risperidone associated with EPS was 6
mg/day or less. The mean dose was only 3.5 mg/day,
which is considerably lower than the l0 to l6 mg range
associated with EPS in the controlled clinical trials de-
scribed above. The demographic and diagnostic charac-
teristics of the 6 patients experiencing EPS during ris-
peridone treatment, together with concomitant
medications, are shown in Table 3. Of these patients, I
had been identified as being highly sensitive to EPS,
while 2 others had histories of EPS during previous
antipsychotic treatment; 1 patient had been previously
treated with neuroleptics without developing EPS; the 2
remaining patients were neuroleptic naive. Regarding
concomitant medications, I patient was being concur-
rently treated with fluphenazine 7.5 mglday and benz-
tropine mesylate (Cogentin) I mg b.i.d. and 2 were
concurrently receiving paroxetine 2O mglday, which
may be associated with increased plasma concentrations
of risperidone.

Discussion

Since receiving FDA approval in 1994, risperidone
has rapidly become a first-line choice in antipsychotic
therapy. This change in the standard of practice in the
treatment of psychosis is reflected at our institution. The
number of patients treated with risperidone increased
steadily while the numbers treated with the two most
commonly prescribed agents, perphenazine and halo-
peridol, decreased during this time period. By the end of
the first quarter of 1995 more patients were treated with
risperidone than with haloperidol.

The pattern of risperidone use confirms this, despite
the fact that therapeutic efficacy has been demonstrated
only for the short-term treatment of (predominantly)
young adults with schizophrenia. Once this agent be-
came commercially available, it was quickly introduced
to a broad patient population. Only 24 percent of
risperidone-treated patients had schizophrenia or schizo-
phreniforni clisorder. Similarly, while 4 percent of pa-
tients were under I8 years of age and l5 percent were 60
vears of age or older, no data relating to efficacy or
sat-et.v in children, adcllescents. or the elderly are avail-
able. Clearly. more data iire neecled on both the efflcacy

68 (24)
49  (17 )
r o  ( o ,
e0 (32)
36 (13)
7 (2)

1e  (7 )

widely used in the treatment of disorders other than
schizophrenia,  a l though pre-market ing ef f icacy and
safety studies were conducted exclusively in patients
with th is diagnosis.

Figure 2 shows the total expenditure for each of the
most commonly used antipsychotics at WPIC during
1993 and 1994, the first year of risperidone availabil ity.
It should be noted that competit ive bidding for generic
preparations of perphenazine, fluphenazine. and thio-
thixene pernritted greater reduction in cost for these
three drugs than did reduced uti l ization between these 2
years. Although risperidone was being ordered in sig-
nificant quantit ies fclr only the last 8 months of 1994, it
accounted for 76.1 percent of the total cclst of antipsy-
chotics purchased during this year, and its cost during
this period exc-ec'ded the total expenditure for all anti-
psychcxics fur the previous year.

Antipsychotic Agents

FIGURE 2. Comparrson of  the total  cost  for  each of  the
frve most commonly used oral  ant ipsychot ic agents dur ing
1993 and 1994. (Based on UJestern Psychiatr ic lnst i tute
and C l in rc  pharmacy curchas inq  records . )
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TABLE 2. Adverse Drug Reaction (ADR) Reporls at WPIC During First Year of Risperidone Use.

Antipsychotic Number"
Gender

F : M
Mean Dose

{mg/day) Syndrome, nAgeo

Perphenazine 8t462
(1.7o/o)

43 .0  (10 .1 ) 6:2 I  V . V  \ 9 . W / Akath is ia ,  5
Parkinsonism, 2
Dystonia, 1

Risperidone 6t285
(2.1T0)

3 1  . s  ( 1 4 . 1  ) 3 . 5  ( 1 . 0 ) Park insonrsm,  2
Dystonia, 3
Akathisia, 1

Fluphenazine 3/1 65
(1 .8%)

3 6 . 0  ( 1 . 0 ) 6  1  ( r . 3 ) Akathisia, 3

Haloperidol 6341
( 1 . 8 % )

32.2 (8 .9) 7.3  (2  s ) Akathisia, 3
Dystonia, 3

1 : 5

NOTE; Where numerical means are grven standard devratrons are in parentheses.
No ADRs were fi led for thiothixene.
"Denominators and percenlages refer to the total number ol patients prescribed these agents {rom 2/14i9,1 through 2i 13/95.
bValues are mean (+ standard deviation).

TABLE 3. Characterist ics of Patients for Whom Risoeridone-Related Adverse Druo Reactions for Extrapvrami-
dal Symptoms (EPS) Were Reported.

Demographlcs
Age (yrs), sex Diagnosis

Risperidone
Dose EPS Type

Previous
EPS

Concomitant
Medicat ion

41, female
Chronic
schizophrenia 1 mg b. i .d . Dystonia

Yes, h ighly
sensi t ive

20, male
Bioolar disorder
(first episode) 2 mg b. i .d . Dystonia

17, female

Chronic
schizophrenia, Mild . l  mg q a.m.
mental retardation 2 mg q h.s. Parkinsonism Yes None

52, male

Major depression,
Organic mental
d i s o r d e r  2 m g q h . s , Dystonia None

Paroxetine 20 mg
q  a . m .

21 ,  ma le

Organic personality
disorder, Mental
retardation 2 mo b.i.d. Parkinsonism None

Paroxetine 20 mg
q  a . m .

38, female

Chronic
schizophrenia,
Polysubstance
dependence 3 mg b. i .d . Akathisia Yes

Fluphenaz ine 7.5
mg/day, benztropine 1
mg b. i .d .

and safety of risperidone treatment in a broader popula-
tion than that in the published pre-marketing studies.

Given the broad diagnostic and demographic popula-
tion in which risperidone was used during its f irst ) 'ear
of availability and the prominent role it has assumed in
the treatment of psychosis. it is imponant to begin to
evaluate the therapeutic efficiency of this compound.
This evaluation wil l require the systematic collection of
data related to efficacy, toxicity, and cost in the local
setting. Significant advantages in efficacv or toxicity

must be evident to justify a costly agent as the local
standard of care. While we did not collect data on the
comparative efficacy of risperidone, olrr survey results
on its relative cost and toxicity'. discussed below, raise
questions about the therapeutic efficiency of this agent.

It is striking that the direct cost to the institution
during the first year for risperidone exceeded the previ-
ous year's entire expenditure fclr the four most fre-
quently prescribed antipsychotic clrugs. One rvould ex-
pect that a ne\!' drug 'nvould bc required to confer a
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decided advantage in either efficacy or safety to justify

this kind of cost differential. Addington and colleagues
(1993) reported on a small group of patients (n:27) who
completed a I -year open-label trial of risperidone
therapy. They showed a significant reduction in the
number of days of hospitalization during their year on
risperidone compared with the previous year. However,
the overall attrition rate was very high (64Vc of patients
dropped out), and there was no control group. Except for
this one inconclusive study, there are no published data
to suggest that risperidone is likely to yield a cost advan-
tage over other drugs as a result of reduced hospitaliza-
tion rates. In view of the observed tremendous cost
differential associated with risperidone treatment, it is
critical to undertake a controlled pharmacoeconomic
analysis of long-term, community-based risperidone
treatment versus conventional antipsychotic treatment.

While equivalent etficacy to haloperidol was demon-
strated in the phase III studies, risperidone's chief ad-
vantage over haloperidol 10 and 20 mglday was its
lower prevalence of EPS in the lower dosage ranges (6
to 8 mg/day). Thus, one major clinical rationale for
using risperidone rather than an older antipsychotic drug
is the expectation that risperidone is less l ikely to cause
significant EPS. This may explain the large use of ris-
peridone we observed for conditions and in patient
populations for which controlled data supporting its eftl-
cacy and safety are not yet available. However, the
profi le of ADRs in the naturalistic setting of the present
study suggests that risperidone produced rates of EPS-
related ADR's comparable to those seen rvith other
antipsychotics. This finding must be interpreted cau-
tiously, however. Overall, the rate of ADRs was low,
presumably because EPS are expected side effects of
antipsychotic medications and may be tolerated to some
degree by patients and clinicians in our institution. How-
ever, while our mechanism for identifying EPS may
have underestimated their prevalence, it should not have
affected the relative number of cases attributed to ris-
peridone versus other antipsychotics. It is also possible
that patients may have been selected for risperidone
treatment because of a history of heightened sensitivity
to EPS, although our chart review' suggests that this w,as
the case for only I  of  the 6 observed cases of
risperidone-associated EPS. [t is noteworthy that the
mean dose of risperidone associated with EPS of sutfi-
cient severity to generate an ADR rvas less than 4 m_q
per day, clearly below the dose range associated with
EPS in the pre-marketing studies. This may be explained
in part bv diff-erences betu'een rratients who reccived

risperidone at our institution and those studied in the
clinical trials. Table 3 indicates that only 1 of the pa-
tients for whom an EPS-related ADR was reported
would have met entry criteria for the phase III studies.
This intriguing finding should stimulate further system-
atic post-marketing studies to establish how well the
phase III results relate to clinical experience in the
broader patient population for whom risperidone is be-
ing prescribed.

The results of this study confirmed the widespread,
"off-label" use of the new antipsychotic agent risperi-
done during its first year of availability. Our results
indicate a strikingly high cost associated with the use of
this drug. While we did not collect data on efficacy in
this preliminary study, our data on toxicity did not ap-
pear to confer a strong advantage for risperidone over
other agents with respect to EPS related ADRs. Thus,
the therapeutic efficiency of risperidone compared with
other antipsychotic drugs remains to be determined.
Clearly, further systematic studies that address efficacy
as well as toxicity are needed before the appropriate role
for risperidone in the treatment of psychosis is estab-
lished. \
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