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Cost Effectiveness of Clozapine and Risperidone in “Revolving Door” Schizophrenia

Jong-Won Nam, M.D.,* Min-Soo Lee, M.D.,**" In-Kwa Jeong, M.D.,** Dong-11 Kwak, M.D.**

ABSTRACT

and better tolerated than conventional neuroleptics. However, each of these agents costs far more per unit than

O bjectives[] Risperidone and clozapine belong to a new generation of antipsychotics that are reportedly more effective

conventional neuroleptics. The purpose of our retrospective study was to ascertain the total cost and effectiveness of
treatment before and after administration of risperidone and clozapine in “revolving door” schizophrenia patients.

Method( Data collected on revolving door schizophrenics for 2 years before clozapine and risperidone treatment and for

at least 2 years after clozapine and risperidone treatment. Direct cost of inpatient and outpatient treatment was measured.

Effectiveness was scaled as “years of mild disability gained'.

Result Both risperidone and cloazpine result in higher costs and additional benefits to patients, for example, increased
mild disability, reduced number of relapse, and reduced hospital length—of—stay.

An ICER of risperidone was less than Rc and ICER of clozapine was greater than Rc. According to decision—analytic this
model, risperidone had favorable cost—effectiveness ratios relative to clozapine.

Conclusion[] We have assumed that risperidone is more cost—effective than clozapine.

KEY WORDST Risperidone- Clozapine: Cost—effectiveness.

N B

guuooo oouoo oo obob 0oau ooodgooo

OO0 OO OooDoOoo ooo 0D DO ANndrews O 1985).

0 OO0 00O (Terkelsend Menihoff 1995)0 000 OO0
U0 0000 00o0O0 00 Oooo boo oo 25%0

‘D00 000000  Kunsan Mental Health Center, Kunsan, Korea
"00000 0000 00000000

Department of Neuropsychiatry, College of Medicine, Korea University,
Seoul, Korea

TDDDDDDDD,135—7O5 00 00O Oooo 50 126-1
00) (02) 920-5354, 0 0) (02) 923-3507
E—mail(d Leeminso@unitel.co.kr

oooooo 0oo oooo oooo boo Oobog, oo
oduo ooo oo oo 0 0oodo oooo ood od
0odo goo. ogooobo oog oo goo ooo, od
u, boodu, goooodgo, oo o boodo bood
OO0 OC ODOD0O0O0 00 0 0O0(Rice 1999). 0OOO
oooo0o0 000 00 000 100 0 3250 o000 oo
00, 00 530 00000 0oooo, 000 37%0 oo
000 OO0 00000 00000 0bo(Rice O 1985).
19580 000 00O 0000 OoO0OOO00o0 goooo o
0000 (haloperido)D OO0 D2 000 0000 OO00OO
00 oooob oo oooooo, 00 oooo oo od
ud oo ouo obo ooo oo ooodduo ooodgo
000 ooobo ooob ooo 0 000 oooo og.o

— 198 —



0O 0 00000 00 0000(clozapine), OODO0O0O (ris—
peridone), 0000 (olanzapine), 000 OOOO0O (zipra—
sidone) 0 OO 0000 OO0O0O OO0 OOO0O OO O
0000 00oO0o 0 OO 0000 0 oooo ooo oo
000 (Carpenter O 199500 Marderd Meibach 1994). O
00 000 0000 ooooooo ooo ocooggooo
00 000 00 000 00000 0000 Oooo oo o
0.000 O0O00O O0 Ooo0 Oboobo Oouo oo ooo
0O 0000000 000 000 oooo oooo ooo
000 00 ODoooOoD oo 000 OO ooobo go.o
00 000 0000 Oooooooo oooo oo oo o
00 0000 OO0 0oo0O0 00 ooobo Oooo oo oo
00 00 000 000 0oooo oo.

goOoOC0O oooooobD OO0 oo OO0 ooo oooo
00 00000 00 000 00 000 000 ooooo
000 (Frankenburg 0 19920 HonigfeldO Patin 19900
Meltzer 0 19930 Revicki 0 1990). 00 Revicki 0 (1990)
0 8600 00000 00000 0000 OOO00 O 00
0 0000 0000 00 10 O 00 000 000 ooo
000 20 000 OO0 OOOOOO OO0Od. DaviesO
Drummond(1993)0 00000 0000 000 OO0 Revi—
cki 0(1990)0 OO0 OOOO OO0 OO (decision tree)
0 00000.0 00000 00000 00 ooo ooo
000 000 000 0000 Od(years of mild disability
gained)d OO OO0 0000 OO OOOOO.O0000 O
00 OO0 OO0 DoQoO 0oobo O 040 OO LODO
00,0 00 OO0 OO0O0O OO0 Oooo oooooooo
oo0o000o oooboo ooo.

000000 0000000 00 000 (Davies O 19980
Schiller O 19960 Tompson 1997)0 OO OOO0O0O0OO
00000 00 000 000 oooog.

Schiller 0(1996)0 OO0 OOOO0OOO OooOOOO O
00 5600 0000 0000 O 2400 OOO OOO O
000 OooDoOO0 OoODO0o0o obooo oo oo oo o
00 00 0 00 000 00 O $7,3330 O $9,160000
0,000 0000 OO0 OOO0O0O0 OO0 O $44480 O
$47760 000 O0O0O. OO0 Davies 0(1998)0 OO 00O
00 OOoO0O0O0O OOOo000 oooooo oooooo o
0 00-00000 00000 ooa.

Tompson(1997)0 O0O0O0O0O0O OO0 3500 O0O0OO0O
0 000 1900 0000 O 0000 00000 oo oo
00 00 100 O $3,2120 OO0 O0OO OO0 oooo, o
0000 0000 000 00 100 0 $9,122000 OO
000 000 ooooo.

000 0000 000 00 O000O00 ooo oooo
000 00 0000 0000000 Oooooo oooo
0 0000000 00000 000 00 000 oo, 00
O 00000 OO0 OO0 Oooo* revolving door” sc—
hizophrenia 0O 00O O0O0O0 OOOO OO000O0OO0O OO
0000 00000 000 O0Oo0oooo oooooo o
0 00 00 0000 000 O 00000, 0000 oood
00000 OO 0000 ooo ooo.

ATy o

1. Ay H 2R

0 000 00000 0O00O0D 0000 00000 000
00 00 000 OO0 000 O DSM-IV 00000 000
0000 000 0000 0000 000. 00 1994000
1997000 300 00 0000000 00000 0000
0 18600000 000D 00000 000 00000. 0
00000 00000 000 000 00 00 00 20 O
0 000000 D0000 000 O revolving door” sc—
hizophreniad OO0 000 0000 0000 OO0-00 O
OO0 DOOO0." Revolving door” schizophreniad OO (Wei—
denO Glazer 1997)0° 00 OO 0O 10 OO 20 OO0 O
00 00D 000,002 00 30 00 30 00 000 O
00 0ooo oooo.

2. X2 H|89 g7}

goooo oo 0obo gbobo oboo boobo o
gob O0ob Oobo boboo goboo, boboobo boo
00 20 000 ooooboouo oboooo ooo O 2d
000 OoOooo(@oo, ooo, oboog, bobooooo,
00 0O)O 000 ooood. ooooo booo ooooo
00 00db 000 O obobo obooog, 10 0o go
OO0 0000 OO0 OO0 (present value)d O 0000
(future value)O (Detskyd Naglie 19900 Hargreaves Sh—
umway 199600 Rucell Elixhauser 1990)00 OOOO 1998
0 0ood oo oob ooood.

3. X2 ol "I}

0 00000 0O 00 0004000000 00 OO0 O
OO Positive and Negative Syndrome Scalell 00O OO O
OO0 OO0 O0d(functional status)D OO0 OO0 (Glazer
1998). 000000 OOOOO 20 OO0 ODOOOO OO
000000 0ooo 0 20 000 OO0 OO0 ooo oo
000 000 0000 OO0 (Daviesd Drummond 1993), O
O O0Addington 0 19930 Albright 0 19960 Frank—

— 199 —



enburg O 19920 Lindstrm O 19940 Tompson 1997), O
O OO(umber of relapse) OO OOO0O0O. OO0 O0O0O
OOO00O OO0 Clinical Global Impressionl] Severity of
llinessO 0 mildly ill0 O normal, not at all il(AO0 OO 30)0
0 00000 0000 00 OO0 OoO0b oo oooo
oooo.

4. CIAIM Eg| 74 (Decision-analytic model)

U goodb bobo god bo obo goboo oo
decision—analytic modeld OOO0O0O. O OO0OOO re—
volving door” schizophrenia 0000 OO OO0 OO OO0
1) 000 000000 000D 000 0O0O,2) 000 oo
0000 0000 00 000 0oo0 0g,3) 000 oogd
0000 OO0 20 OO0 0000 00,000 4 000 00
ugd ob ob obooboob oboo oo obo boo
0.000 000 00 00 oo 00 oog oood o
000 OO0 O00d. Decision—analysisd OO OO0 O0O
000 TreeAge softwared O0O0OO0O.

5. H|8-&3} T=M(Cost-effectiveness plane)

godbo 0odo obbodob obb boob boooo
0 00000 Oo0b OO0 ooo 400 ooo oogoo
(O'Briedn 0 1994). 400 000 1) 00O OOO0O OO
0000 DOOoO000O 000 ooob oooo oo, 20
gd 0oobod ob bodb booobtb oob booo
0000 00,3) 000 OD000 O0O00 OO Ooboo oo
o gbood oo 0obo bo oob obob ob,ooo
4) 000 0O0O0O0 OO0 OO0 OO0 o000 OO bod
o oobo gobdb oo ooo.

O’ Brien 0(1994)0 0D0O0O0OO O0O0OO OO0OO OO
(0O CE plane)d QI OO QIO OO0O0O DOOOO OO
00 0bdbo 00 00 obog oobo oo ooo ogo o
000 O 0000 DOOO O00(Anderson O 19860 Black
1990). OO0 OO0 OO0 incremental costeff—ective—
ness ratio(0 0 ICER)O OO0O0O OOOO OO OOO O
0O 00 000 O 00 00 00 @maximal willingness to pay
for additional health effect0] 00 Rc)(Karlssond Johan—
nesson 1996)00 0000 O0O. ICERO (OO0 DOOO O
0 00ooo o000 oo ooy/ (oo oooo oo o
0000 0000 OO0 00)o 0000 00o0o0gd, Red 2
0 00 000b0obO obboo 3800 OO0 goooo o
00 0dbod ooobo Oobb obobobobobo oo o
gogd gooo.

gd0o 0oood 0o boo oobo oooob ooo o
0 000 0O00 00 bootstrapll OO0 OOO OOOO

000D ICERO 0000 confidence limitD ODOOOO
(Briggs 00 19970 Chaudharyd Stearns 19961 Obenchain
0 199700 Brien 0 1994).

6. SAX =M

000000 00000 OO0 000 OO0 OoOoo ooo
Mann—Whitney testll 0000 000000, 00000 O
0 000 00000 0000000 000 00 00 ood
00 000 000 Wilcoxon signed rank testd 0000 O
O000. 000 Ooooo spss/PCO (ver 7.0)0 OO0
0 000000,00 000 00ooOo .o5000 Ooao.

2 I

. ATEAEH Sy

20 OO0 000000 DOoOob 000 O goboog
0 0ooobo0o 00 000 oo o e8OOUO0O. OO
gobd oobob obob 340buog, 0ob 1odb oo
oo odb obobb boobdouo Oob boobob. oo
o0 bOobbO0 0obb 40u0b0gb, oo 1000 oo b
U0 0bd oobobbo goboo.boob bo ooo
344489400000, 00O 260, OO0 220000. OO
000 2225:54900000, 00 OO0 0DODO 11.69+6.88
dood. 0o0oog oooo booo booo bg ggo
00 35.34+9.460, 33.60+8470 0000, 00O OO0 OO
21.58+5.9900, 23.00+4.880 000 O OUOO ODOO OOO
goo. 0o 0ob 0o 0bo obobb oobo ob 11,
3669600000, D000 O0OOO OO 11.97+6.9200
00000000 o0o0o0ooodad ).

2. X|2H|E
000000 0000 20 00 0000 OO0 855,895+

Table 1. Demographic characteristics of chronic schizophrenic
patients who received clozapine and risperidone for
at least 2 years

Total Clozapine Risperidone

(NO 48) (NO 24) (NO 24)

Age(years) 34.40+ 8.94 33.60+ 8.47 35.34%9.46
Sex

Male 26 14 12
Female 22 10 12
Age at onset(years) 22.25+ 5.49 21.58+ 5.99 23.00+ 4.88
Duration(years) 11.69+ 6.88 11.97+ 6.92 11.36% 6.96
Mean dose of 14.30£16.11  10.63+ 9.30 20.16+22.69

haloperidol(mg/day)
Mean dose of

clozapine(mg/day)
Mean dose of

risperidone(mg/day)

305.43+£158.70

5.69+ 3.94
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Table 2. Cost of risperidone
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Table 4. Effectiveness of risperidone

Before During
Components of . . . .
R risperidone risperidone P
effectiveness
freatment tfreatment
Mild disability (years) 0.42+ 028 0.61%x 0.27 .008

35.93+ 28.90 36.53+23.38
Hospital length of stay(days) 87.23 £146.69 18.33 £32.22 .016
1.42+ 0.61 0.85+ 0.87 .021

Time to relapse(weeks)

Number of relapse

Table 5. Effectiveness of clozapine

Components Before risperidone During risperidone

of cost freatment freatment P

Patients who continued(NO 24)
Hospitalization(d) 855895+1508608  571199+1027155 NS
Outpatient(0)  1427433+2480361 3443847+352308 .001
Total cost(O) 2283328+2830847 4015046+2283328 .013
Patients who switched to clozapine(NO 10)

During risperidone During clozapine
freatment freatment

Hospitalization(O ) 1674586+1750581 3990374+11517763 NS
Outpatient(O) 807228377487 3079350%2169792 NS
Total cost(O ) 2481814+2039207 7069724+1276159 NS

Before During
Components of . . . .
R risperidone  risperidone P
effectiveness
tfreatment freatment
Mild disability(years) 0.27+ 025 046+ 027 015

26.73 £19.84 31.65 +23.56 NS
126.27 £149.49 18.00 £16.29  .011
181+ 098 0.45+0.59 .000

Time to relapse(weeks)
Hospital LOS(days)

Number of relapse

Table 6. Mean values of key base case parameters in the de-
cision-analytic model

Table 3. Cost of clozapine

Components of Before risperidone During risperidone
cost freatment freatment

Patients who continued(NO 24)
Hospitalization(O ) 2045972+2346901 415741911310  .007
Outpatient(OD) 934573+673041  4216866+4900280 .000
Total cost(O ) 2980545+2294517 4632606+4902686 NS
Patients who switched tfo risperidone(NO 10)

During clozapine During risperidone
freatment freatment

Hospitalization(O ) 1696697£1500599 2167784+2894642 NS
Outpatient(O) 9453031304783  3635741+1916060 .027
Total cost(O ) 2642000+1662987 5803525+3008438 .028

Parameter Clozapine Risperidone
Initial response rate 0.71 0.69
Relapse rate 0.54 0.58
Probability of hospitalization, Given relapse 0.39 0.43
No relapse rate 0.46 0.42
Switching rate 0.29 0.31
Estimating Cost(0 )

Hospitalization(for relapse) 5374706 3452506
Outpatient care 4603910 5408714
No relapse 5010679 2779908
Switching 5659608 4036547
Estimating effectiveness(mild disability)

Hospitalization(for relapse) 0.25 0.51
Outpatient care 0.46 0.39
No relapse 0.66 0.85
Switching 0.37 0.43
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Risperidone

Risperidone

(8,669,872.68 /QALY

Switching to Clozapine

Chronic schizophrenia patients who
received haloperidol for at least 2 years

{8 Risperidone : 8,669,872.68 /QALY|

Risperidone

| 11,013,823.49 /QALY

Switching to Risperidone
0.290

Hospitalized
(for relapse)

0.430

[3452506/0.51=6,769,619.61 /QALY ; p=0.172]

Relapse

Outpatient care
0.570

[ 2779908/0.85=3,270,480.00 /QALY ; p=0.290 |

[6008559/0.46=13,062,084.78 /QALY ; p=0.228]

6,310,286.45 /QALY

0.420

[7069724/0.43=16,441,218.60 /QALY ; p=0.310]

Hospitalized
(for relapse)

0.390

(5374706/0.25=21,498,824.00 /QALY]

Relapse

9,557,361.54 JQALY

0.460

Outpatient care
0.610

[5010679/0.66=7,590,937.88 /QALY]

[3630178/0.39=9,308,148.72 /QALY]

[5803525/0.37=15,686,202.70 /QALY]

Fig. 1. Decision-analytic tree of risperidone and clozapine in |

he treatment of “revolving door” schizophrenia for 2 years.

Cost difference(¥ 1,000,000)

-150

Effect difference

___________________________

Cost difference( 1,000,000)

=150

Effect difference

Fig. 2. 1,200 bootstrap replications of cost and effect differences
of risperidone on the cost-effectiveness plane.
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Fig. 3. 1,200 bootstrap replications of cost and effect differences
of clozapine on the cost-effectiveness plane
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