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CHIZOPHRENIA 18 A DISABLING
mental illness that aflects more
than 2 million persons in the
United States' and was esti-
mated o consume 516 bithon ol US

Context Although olanzapine has been widely adopied as a treatment of choice for
schizophrenia, its long-term effectiveness and costs have not been evaluated in a con-
trolled trial in comparison with a standard antipsychotic drug.

Objective To evaluate the effectiveness and cost impact of olanzapine compared
with haloperidal in the treatment of schizophrenia.

Design and Setting Double-blind, randomized controlled trial with randomization
conducted between June 1998 and Jung 2000 at 17 US Department of Veterans
Affairs medical centers,

Participants Three hundred nine patients with a Diagnostic and Statistical Manuaf
of Menial Disorders, Fourth Edition diagnosis of schizophrenia or schizoaffective dis-
order, serious symptams, and sericus dysfunction for the previous 2 years. Fifty-nine
percent fully completed and 36% partially completed follow-up assessments.

Interventions Patients were randomly assigned to receive flexibly dosed olanzap-
ine, 5 to 20 mg/d, with prophylactic benztropine, 1 to 4 mg/d (n=159); or haloperi-
dol, 5 to 20 mg/d {(n=150), for 12 manths.

Main Qutcome Measures Standardized measures of symptoms, quality of life, neu-
rocognitive status, and adverse effects of medication. Veterans Affairs administrative
data and interviews concerning non-VA service use were used to estimate costs from
the perspective of the VA health care system and society as a whole (ie, consumption
of all resources on behalf of these patients).

Results There were no significant differences between groups in study retention; posi-
tive, negative, ar total symptoms of schizophrenia; quality of life; or extrapyramidal
symptoms. Olanzapine was associated with reduced akathisia in the intention-to-
treat analysis (P=<.001) and with lower symptoms of tardive dyskinesiain a secondary
analysis including only observations during blinded treatment with study drug. Smail
but significant advantages were also observed on measures of memory and motor func-
tion. Olanzapine was also associated with more frequent reports of weight gain and
significantly greater VA costs, ranging from $3000 to $9000 annually. Differences in
societal costs were somewhat smaller and were not significant.

Conclusion Olanzapine doss not demonstrate advantages compared with haloperi-
dal (in combiration with prophylactic benztropine) in compliance, symptoms, extrapy-
ramidal symptoms, or overall quality of life, and its benefits in reducing akathisia and im-
proving cognition must be balanced with the problems of weight gain and higher cosl.
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health care services in 19902 In re-
Cenl years, a new series of antipsy-
chotic medications has been released,
reflerred to as “atypical” because they
have fewer extrapyramidal adverse ef-
fects than older agents do.* The most
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OLANZAPINE AND HALOPERIDOL FOR SCHIZOPHRENIA

widely used of these medications in the
treatment of schizophrenia is olanza-
pine "with $3.7 billion in 2002 world-
wide annual sales,” In a series of ran-
domized trials, olanzapine had fewer
extrapyramidal adverse effects than
haloperidol*'? and. in some stud-
ies®™!™1 byt not others,*"'* was asso-
ciated with greater improvement in
symptoms and quality of life and lower
total health care costs.’® However, a
recent review of 20 olanzapine trials
by the Cochrane Collaboration® con-
cluded that “the large proportions
of participants leaving the studies
early . . . make it difficult to draw con-
clusions on clinical effects. Large long-
term randomized trials . . . are long
overdue.”

Olanzapine, like other atypical an-
tipsychotic agents, can cause serious
weight gain'® and may also be associ-
ated with hyperglycemia” diabetes,'

and hyperlipidemia,"”* increasing the
importance of evaluating its benefits. No
long-term effectiveness study has com-
pared olanzapine or any of the other
atypical antipsychotics except cloza-
pine, " whose use is quile restricted,
with a conventional drug. Although
olanzapine is more expensive than
conventional agents (costing >$4000
more annually at wholesale prices”), if
it yields equivalent savings in other
health costs, these expenditures would
be justified. To further evaluate the cl-
fectiveness and cost of olanzapine, we
conducted a 12-month clinical trial
comparing olanzapine with haloperi-
dol, a widely used conventional anti-
psychotic agent. We hypothesized that
olanzapine would outperform haloperi-
dol on 3 primary outcomes, as demon-
strated by fewer symproms, better gual-
ity of life. and lower costs in patients
with schizophrenia.

Figure 1. Enroliment, Allocation, Follow-up, and Analysis
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METHODS

Between June 1998 and June 2000, pa-
tientsat 17 Department of Veterans Al-
fairs (VA) medical centers were ran-
domly assigned to olanzapine or
haloperidol. Medication kits were pre-
pared in sets of 4 (2 olanzapine and 2
haloperidol) and each was labeled with
a random sequence number. Patients
were assigned a kit at the end of a tele-
phone conversation with the coordi-
nating center. Human rights commit-
tees at each participating medical center
approved the protocol and all patients
provided written informed consent.
Data from an 18th site were excluded
because of problems with a local insti-
tutional review board unrelated to this
study.

Entry Criteria

The study was initially targeted to pa-
tients currently hospitalized for schizo-
phrenia for less than 365 days, but the
criteria were expanded after 9 months
to include patients with schizoaffec-
tive disorder and outpatients with any
history of psychiatric hospitalization
during the previous 2 years.

Eligibility criteria included (1) a Di-
agnostic and Statistical Manual of Men-
tal Disorders, Fourth Edition (DSM-IV)
diagnosis of schizophrenia or schizoal-
[ective disorder on the Structured Clini-
cal Interview for [DSM-1V Disorders®®;
(2) serious symptoms (ie, score of =36
on the Brief Psychiatric Rating Scale™');
and (3) serious dysfunction for the pre-
vious 2 years with inability to work or
sacial constriction. Patients were ex-
cluded if they or their clinicians were
unable or unwilling to cooperate; if they
had a serious medical illness, unex-
plaimad seizures, or severe medication
allergies; or if they had previously par-
ticipated in olanzapine research.

The medical records of 4386 pa-
tients were reviewed (FIGURE 1). Only
2141 {49%) were eligible for [urther as-
sessment; 1530 (35%) either refused
participation themselves or their clini-
cians refused participation; 7% could
not participate for other reasons: and
309 (79%) provided informed consent
and were randomized.




Pharmacotherapy

Alfter completing bascline assessments,
patients were assigned to receive double-
blind treatment with oral olanzapine, 5
to 20 me/d, or haloperidol. 3 to 20 mg/d.
Dose adjustments were made as clini-
cally indicated, using 4 fixed dosage lev-
els at 5-mg intervals. Patients assigned
to receive haloperidol also received pro-
phylactic benztropine mesylate, 1 to 4
mg/d, for extrapyramidal symptoms
(EPS). The olanzapine group received
matching placebo benztropine, and both
groups could increase the dose with ac-
tive benztropine. The protocol did not
allow concomitant use of other antipsy-
chotic medications, although other psy-
chotropic medications were permitted.

Psychosocial Treatment

A predefined program ol psychosocial
treatment was offered to both drug
treatment groups through a struc-
tured treatment planning process.”

Outcome Measures

Symptom outcomes were assessed at
baseline. 6 weeks, and 3, 6, 9, and 12
months with the Positive and Nega-
tive Syndrome Scale (PANSS),* in
which high scores reflect worse symp-
toms and a 20% reduction represents
clinically important improvement (pos-
sible range of scores, 30-210).% The
Heinrichs-Carpenter Quality of Life
Scale (QOLS), a clinician-rated scale,
was used to assess social functioning
and severe hehavioral deficits, in which
higher scores indicate improvement
{possible range. 0-126).%

Secondary outcomes included ad-
verse effects, assessed with the Barnes
scale for akathisia (ie, restlessness and
agitation; possible range, 0-3 [ie, none,
questionable, mild, moderate, marked,
or severe]),” the Abnormal Invelun-
tary Movement Scale (AIMS) for tar-
dive dyskinesia (possible range, 0-42) %
the Simpson-Angus scale for EPS (pos-
sible range, 0-4) * and a checklist of ad-
verse reactions. Further assessment of
clinical status was measured with the
Clinical Global Impression scale? and
quality of life with the Short Form 36-
Item Health Survey (SF-36).%

OLANZAPINE AND HALOPERIDOL FOR SCHIZOPHRENIA

Neurocognitive status was assessed
at baseline and at 3, 6, and 12 months
using the list learning, recall, recogni-
tion, and coding subtests from the Re-
peatable Battery for the Assessment of
Neuropsychological Status,™ along with
the Grooved Peghoard,” Wisconsin
Card Sorting Test-64 Card Version,*
Trail-Making Test Part B,” and the Con-
trolled Oral Word Association Test.”
The Wide Range Achievement Test—
Revised reading subtest was used to as-
sess premorbid intellectual function-
ing.>® Principal components factor
analysis with varimax rotation identi-
fied 3 orthogonal factors: motor func-
tion, memory, and the Wisconsin Card
Sorting Test. These factors were mod-
erately intercorrelated (Pearson r range,
0.42-0.58) and together explained 715
of the variance. They were signifi-
cantly carrelated with age, sex, educa-
tion, the Simpson-Angus scale for EPS,
and the Wide Range Achievement Test,
which were included as covariates in
analyses of these measures.

Assessment of Health Care Costs

Health care costs were calculated by
multiplying the number of units of ser-
vice for each patient by estimated 1998
unit costs and were estimated from the
perspective of the VA and society as a
whole, ic, consumption of all re-
sources on behalf of these patients. So-
cietal costs include not only health care
costs and criminal justice costs, for ex-
ample, butall costs related to these pa-
rients for all pavors in society.

Service Utilization. Health service
data from the VA were derived [rom na-
tional worklead data systems: the pa-
tient treatment file (inpatient care), the
extended care file (nursing home and
domiciliary care}, and the outpatient
care [ile, The Service Use and Re-
source Form recorded patient reports
of non-VA medical and mental health
inpatient, residential, and nursing home
careand 19 types of medicosurgical and
mental health outpatient care.

VA Unit Costs. Unit costs for VA in-
patient and residental care were esti-
mated on the basis of {iles created by
the ¥A's Health Economic Resource

FANAA, T

Center™* using data from the VA's Cost

Distribution Report (CDR). The VA
medical and mental health outpatient
unit cost estimates were also derived
from the CDR. Group therapy unit costs
were weighted at 20% of the cost of an
individual visit, psychosocial rehabili-
tation at ene third, and day treatment
at hall. Costs of intensive case manage-
ment were based on cost data [rom each
facility.™

Non-VA Unit Costs. Non-VA costs
were derived from (1) analysis of costs
in the 1998 MarketScan data set,* a
compilation of all insurance claims from
mare than 500000 private-sector men-
tal health service users; (2) VA con-
tract payments for private nursing home
care available in the CDR; (3) VA pay-
ments for contract residenual treat-
ment™; and (4) published literature pre-
senting unit costs from large non-VA
health care systems. ™+

Medication Costs. The cost of olan-
zapine was estimated in a sensitivity
analysis using both 1999 discounted VA
pharmacy cost levels of $2.83 per 5 mg®
and wholesale community costs of
$4.84 per 3 mg.* The cost of haloperi-
dol was estimated at $0.02 per 5 mg on
the basis of both VA pharmacy data and
community prices.” Nonstudy medi-
cation costs were also estimated using
VA and wholesale prices.

Non-Health Care Costs. Non—
health care costs were derived from in-
divicdual interview data on use ol ser-
vices and from published literature %
These costs included the administra-
tive costs of transfer payments (eg, dis-
ability, welfare), 7 * criminal justice sys-
tem costs (eg, police contacts, arrests), ™
and productivity (estimated by employ-
ment earnings, included as a negative
cost). For transfer payments, only ad-
ministrative costs were included be-
cause they alone represent consumed so-
cietal resources.*

Statistical Analyses

The primary analyses for this study are
based on intention-to-treat principles in-
cluding all patients as randomized. Power
caleulations targeted randomizing 600
patients to yield an 80% chance ol de-
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Table 1. Baseline Characteristics of Patients Assigned to Receive Olanzapine or Haloperidol*

Qlanzapine Haloperidol
Characteristics (n=159) {n =150)
Demographic
Age al randemization, v 46,8 (9.5} 4.2 (7.7)
Male, No. (%) 154 {95.9) 144 (96.0)
Race/ethnicity, No. (%) o
White 86 i41.5) A5 {30.3)
Adrican American 82318 77 {51.3)
Hispanic 860 13 (8.7)
Other 3(1.9 1{0.7)
Marital status, Mo. (%)
tarried/cohabilating 11 {6.9) 18 (12,1}
Newver married 82 (57.9) 76 (52.3)
Bivorced/separated L 55 {34.6) 48 (32 .94
Widowed 1{0.6) 4270
Education, y 12.4 (1.6} 12.4 (1.7)
Receiving disability payments, No. (%) 145 (81 .8} 131 (88.5)
Er;_‘.plcryad in past 3y, No. (%5} 13 {8.3) i2 {8.2}- '
Clirical
Lifetime comerbidity, No. (85
Major depressive eplsods 22 (140 25(16.7)
Aloohol abuse/dependence - 89 (56.0) 28 (65.3)
Drug abuse ) 69 (43.4) 73487
__Cocaine abuse 47 (29.6) 53 (35.3)
Currant alechol or drug abuse (past 8 me), No. (8 27 (17.0} 37 (24.7)
Days in hospital in prior yaar, No. (%)
o 10 (6.4) 6{4.0)
180 - 105 (66.9) 0% {86.0]
31-70 __ 28 (17.8) 28{18.7}
71-180 8(5.1) 13(8.7)
=180 ' £143.8) 4{2.7)
Ags of onset of schizophrenia, y 23.7 4.9 24.4 (5.9
Outceme measurs scores ' -
Hesnrichs-Carpenter Quality of Lite Scale?
Intarparsonal refalions and soaial 18.2 {8.2) i7.2{8.2)
Instrumental role functioning 3.51{4.5) 3.2 {4.2)
intrapsychic deﬂd&_t“OI g 17.5(5.8) 16.7 (6.5
Total 44.0(18.8) 46.2 (17.4)
Brief Psychiatric Rating Scalg™
Positive subscale L 14.6 {3.5) 14.4 (3.6)
Negative subscale 8.5(2.6) 12.9;
Anxiety-depression subscale 10.8{3.3) 11.3(3.3}
lllllllll Total 40.7 (8.6) 487 (8.5

Pasitive and Negative Syndrome Scale™

Positive subscale 21.7 .3) 21.3(5.1)

Negalive subscale 232 (5.5) 217 (5.7)

General subscale 42.5(7.9) 42.1 (8.4)

Totel __8T5(15.4) 85.2 (15.5)
Abnormal Involuntary Movement Scalg™ 5.0(5.5 5.2(5.9)
Simpson-Angus scale for extrapyramidal symptorms™ ) 0.4 (0.4) i (.4 {0.4)
Barmes scals for akathisia®™ ] 0.8(1.0) 0.8 (1.0)
Clinical Global i"*presclo’w scale®® 4.5 {0.8) 4.5 0.7}
Meurocognitive tests

Nator function 0.004 0,72} 0.03 0.831

Mermony ~0.01 {0.78) Q06 {0.81)

Wisconsin Card Serting Tests™ (108 [0.94) {3013 {0.88)
Shor Form 88-Item Health Survey™ o

Lhy* ical componentscale 49.4 (10.6) 49.5 (2.8

3B211.7) 3740127

athenwiss indicated.
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tecting a difference of $8700 in VA in-
patient costs. However, only 309 pa-
tients were recruited, yielding an 80%
chance of detecting a 5-point (6%) dif-
ference in symptoms on the PANSS® or
a 5-point (11%) dilference in the Hein-
richs-Carpenter QOLS.*

Primary clinical outcomes were ana-
lyzed using random-effects repeated-
measures models,* conducted with
PROC MIXED from SAS statistical soft-
ware, version 8 (SAS Institute Ing, Cary,
NC). These models accommodate cor-
relations among the repeated observa-
tions and therelore allow the inclu-
sion of available data [rom individuals
with missing observations. Missing data
in these models were assumed 1o be
missing at random. In these models,
both group assignment and time are
modeled as class variables, which al-
lows assessment of both main effects for
group assignment {the overall differ-
ence between treatment groups across
all time points) and group X time in-
teractions (the difference in slopes). All
models included adjustment for base-
line values of the dependent measures
and site effects. :

Because cost data were skewed, both
mean and median values ol aggre-
gated cost data are presented, and analy-
ses of statistical significance were con-
ducted with analysis of covariance of
log-transformed measures and of ranks,
controlling for baseline symptoms and
service use.

Although 177 patients (57.3%) dis-
con[ulu{,d the assigned study medica-
tion because of lack of efficacy, adverse
effects, or other reasons (54.1% in the
olanzapine group and 60.7% in the halo-
peridol group; x1=1.37; P=.24), ef-
forts were made to follow up all pa-
tients for a full 12 months and to record
nonstudy medications; 26.7% of olan-
zapine discontinuers and 32.1% ol halo-
peridol discontinuers were success-
fully followed up for the entire 12
months (x {=0.35; P=.53). Qutcomes
were compared firstas randomized (in-
tention-to-treat analysis, for which 63%
of all follow-up data were available) and
second after excluding all data from time
points after the first interruption of study




drug use (for which only 49% of all fol-
low-up data were available). An c value
of .05 was used for all statistical tests.

RESULTS
Sample and Treatment

Patients randomized to olanzapine
(n=159) and to haloperidol {(n=150}
were significantly different with regard
to only I measure at baseline: the PANSS
negative subscale (P=.02) (TABLE 1).

Treatment

During the first 6 weeks ol the trial, the
mean (SD) dosages were 11.4 (2.2)
mg/d for olanzapine and 11.2 (2.2)
mg/d for haloperidol. During the re-
mainder of the first 6 months, they were
14.7 (3.9) mg/d for olanzapine and 13.5
(4.4) mg/d for haloperidol and during
the last 6 months were 15.8 (3.9) mg/d
for olanzapine and 14.3 (4.6) mg/d for
haloperidol.

Retention

Survival analysis of participation in the
double-blind drug treatment showed no
significant difference between groups
(P=.25 by log-rank test) (FIGURE 2).
There were no significant differences in
the proportion of patients who com-
pleted the entire trial while blinclect and
receiving study drug (39.3% of pa-
tients assigned to haloperidol vs 45.9%
assigned to olanzapine; P=.25) or in the
reasons for discontinuation among
those who did not. Patients assigned 1o
haloperidol were only marginally sig-
nificanty more likely to discontinue be-
cause of adverse effects (10.0% vs 4%;
P=.08) and there were no significant
differences in the proportion of halo-
peridol vs olanzapine patients, respec-
tively, who discontinued because of lack
of efficacy or worsening of symptoms
(12.7%vs 17.0%; P=.27); who were lost
to follow-up, missed appointments, or
moved (15.3% vs 11.9%; P=.41); who
'\\'Elhdl'[‘\\" consent or were llllh{{pp)’
with blinded treatment (10.7% vs 8.8%;
P=.70); or who discontinued for other
reasons (12.0% vs 11.3%: P=.85). Nor
were there significant differences in the
use of concomitant medications at any
time, including conventional antipsy-
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Figure 2. Retention in Trial
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chotics (range, 3%-16% [lor all pa-
lients across time points), nonstudy
atypical antipsychotics {3%-17%), an-
tidepressants (18%-25%), and anticho-
linergics (6%-11%). On average, 7.7%
of the olanzapine group and 8.6% of the
haloperidol group took open-Jabel an-
ticholinergics.

Outcomes

Fifty-nine percent ol patients fully com-
pleted and 36% partially completed fol-
low-up assessments. Intention-to-
treat analysis showed no significant
overall dilferences during the 12
months of treatment on the PANSS total
symptom score (F)3.=0.87; P=.35)
(average dilference, -1.1 points; -1.3%
favoring olanzapine; FIGURE 3) or on
either the positive (F=0.22; 354, P=.64)
or negative (F, ;5=1.05; P=.31) sub-
scales. There were no significant dif-
ferences at any time point in the pro-
portion of patients who showed a
20% improvement in PANSS scores,
There was also no significant differ-
ence between the groups on the QOLS
(F=0.14;,yy; P=.71} {average differ-
ence, 0.1 points; 0.2% favoring olan-
zapine). Nor were there any signifi-
cant differences on specific subscales of
the QOLS that address intrapsychic
foundations {F=0.28, 4, P=.59), in-
terpersonal relationships (F=0.00, 45,
P=.97), orinstrumenital role [unction-
ing (F=0.0y 109 P=.94); on either the
physical (F=1.94, ;5. P=.16) or men-
tal (F=1.44;116; P=.23) component
scales of a secondary measure of qual-
ity of life, the SF-36; or on a global mea-

JAaMA, Movember 26, 2003l 290, Na. 20

e e e e

FAMSS Totat Soore, Masan

40
i
20 r et g
(4] & o 12
Maonths
Ne. of Patients
Olanzaping 159 121 108 E3 95 82
Halopargol 150 115 105 G £3 83

PANSS indicates Positive and Negative Syndrome Sub-
scale. Error bars indicate SDs.

sure, the Clinical Global Qutcomes
scale (F=0.02, 15, P=.89). Olanzap-
ine was associated with significantly
lower scores overall on the Barnes scale
forakathisia (F=14.98, 5,;; P<<.001) but
not on the AIMS measure of tardive
dyskinesia (F=1.87;3; P=.17) or on
the Simpson-Angus scale for EPS
(F=0.90, 33; P=.34). Although a smaller
proportion of olanzapine patients had
moderate or markecl alcathisia (5.8% vs
9.6% across all assessments, with no
patient in either group having a severe
rating) (FIGURE 4), this difference was
modest in magnitude.

Secondary analysis excluding obser-
vations after the first discontinuation
of study drug also showed no dilfer-
ences on either PANSS symptoms
scores or the QOLS but somewhal more
robust overall differences on the Barnes
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scale forakathisia (F=21.0, ;e P<.001)
and significant differences on the AIMS
(F=3.95, 15, P= .048).

Because ol the substantial amount of
missing data in the later months of the
trial. analysis of variance was used to

Figure 4. Percentage of Patients With Moderate or Marked Symptoms on Barnes Akathisia
Global Scale
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Table 2. Adverse Effects Possibly or Probably Attributable to Study Drug*

Haloperidol Olanzapine
No. of " Noof
Adverse Effects Reports/ Total %o Reports/ Total %o P Valuet
Weight gain h
3me 177101 8.8 278 07
& mo 11/68 125 32.5 002
9 mo _ 1675 21.3 315 8
12 mo 672 8.3 24,7 o1
Resllessness -
dmo 18¢ TG 47
134 15.1 (4
184 17.2 . 0
154 15.2 08
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compare least-square means at the
6-weck and 3-month assessments, con-
trolling for baseline values. These analy-
ses confirmed the overall analysis, show-
ing no significant differences on the
PANSS {orany of its subscales), the Sim-
pson-Angus scale for EPS, or the AIMS.
The haloperidol group, however, had
signilicantly higher QOLS scores at 6
weeks (P=.04) and the olanzapine group
had significantly lower Barnes scale for
akathisia scores at both 6 weeks
(P=.007) and 3 months (P<<.00]).

Intention-to-treat analysis of neuro-
cognitive test results showed signifi-
cantly greater improvement among pa-
tients assigned to olanzapine on tests
of motwor functioning (F=6.3 1;4;
P=.02) and memaory (F=3.2; ju; P=.03)
but not on the Wisconsin Card Sort-
ing Test (F=0.01, j4,: P=.93}. When ob-
servations following interruption of
blind study medication were ex-
cluded, these effects were somewhat
more robust for motor [unctioning
(F=8.3;15; P=.005) and memory
(F=9.4, 43 P=.003), but the Wiscon-
sin Card Sorting Test remained unim-
proved (F=1.09, 14 P=.30). These dilf-
ferences were modest in magnitude,
reaching a maximum ol 0.16 SD on mo-
tor function and 0.22 SD on memory
at 9 months (FIGURE 5] but were evi-
dently not of sufficient magnitude to
improve overall quality of life, inter-
personal relationships, or instrumen-
tal role functioning.

Further examination of adverse events
shows that among patients assigned to
olanzapine, there were more frequent re-
ports of weight gain auributed by the pa-
tient as possibly or probably related to
study drug that were marginally signifi-
cant at 3 months (P=.07 by Fisher ex-
act testd, and significant at 6 months
(P=.002) and 12 months (P=.01)
{TABLE 2). There were fewer reports of
restlessness with olanzapine, reflecting
lower levels of akathisia.

Service Use and Cost

There were no significant differences
between treatiment groups on any meda-
sure of service use or VA costs, exclu-
sive of medications (TABLE 3). Total




medication costs were 4 to 3 times
greatey for the olanzapine group than
for the haloperidol group, using VA and
wholesale prices. With the cost of medi-
cations included, both total VA men-
tal health costs and total VA health costs
were significantly greater for patients
assigned to olanzapine. The magni-
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tude of the differences in cost is re-
duced when medians rather than means
were examined, but nonparametric
analysis of ranked cost data still showed
statistically significant differences, with
higher VA costs for olanzapine rang-
ing from $3000 to $9000 across mea-
sures (Table 3).

Non-VA health costs and nonhealth
costs showed no significant diflfer-
ences, and differences in societal costs
(including both VA and non-VA costs)
were slightly smaller than dilferences
in VA costs and were not statistically
significant. (VA plus non-VA costs were
nonsignificant because while VA costs

W

Table 3. Comparison of 1-Year VA Service Use and Cost Data by Intention-to-Treat Analysis (n = 309)

Olanzapine Haloperidol
{n = 159)* {n = 150)" Difference jixg P Value
S _
Mentat health L
Quipatient visits 47 0 (54.5) 61.7 {89.3) ~-14.7 172 09
Inpatient days 427 [BR.8) 35.6 (550 Bl 62 11
f#on—memal health -
Crutpatient visits 46.8 (83.9) 44.7{71.7) 2.1 0.69 .40
Inpatisnt days 2.4 (9.4) 2.0(9.9) 04 1.02 31
Residential days 10,5 {34.2) 12,1 (38.9) -36 109 27
VA health cars costs (excluding medications), § 39638 (47 385) 32 722 (34 640) 6916 0.51 81
Menial heaith 31442 {42513) 25705 (33214) 5737 004 .96
Uu'mlrbnl wigits 3594 (4247) 3861 (4366} -267 1.70 09
Inpatient days 27849 (42 69E) 21 B44 (33278) G005 1.59 5
Non-mental health L 6100 (13 B30) 4584 {926) 1516 112 2
Qutpatient visits - 3169 (5079) 2514 (4712) 255 0.80 a7
Inpatient days 2931 {12 281) 1670 (B577) 1261 0.94 35
Residential days 2095 (7595 2433 (7689) ~337 0.20 84
Medication costs, $ i
Wi prices 2224 {1347) 384 {B79) 1830 5.70 <001
Whaolesale prices™ 4136 (2548 1068 {1212) 3063 1360 < 001
Summary cos's (service Use + medicatonsh
Mental heallh + medications at VA prices 336686 42386) 26089 (33258 7567 2.23
_ Mudmn (1083 18 8386 (B269-37 763 15466 [B462-28 586} 3are 227
Mental haalth + mediations at wholssale ricas 35579 (42 426) 268773 (33356) 8806 3.068
 Median (OR} 20499 (10096-41517) 15876 (6899-28895) 4821 296
All VA health + medicalions at VA prices 41862 (47 307) 33 116 (34 659} 8746 2.08
Median (QRiT 2569R (13 180-49148,  22533{10616-41074) 201
Al VA heaith + medications at wholesale prices L3775 (46365 53740 (34 739) 2.70
Median (OR: 27 G42 [14 684-50 692} 3347 (11 836-75884) 252
MNan-VA costs, § 3948 (6236) 0323 {8584) 086
Non-YA healih costs 2423 (5964) 4213 (6888) 0.85
Non-WA mental 1542 (4861 2037 (h422 1.02
!\.E‘m J,ﬂ non-mentat 1080 (2031} 1175 (258?'{_ 0.68
Nonhealth casts, $ 1525 (3200} 2110 (4837) 0.04
1260 (2547} 1711 {4582) ) 0.38
 cc 721 (370) 682 (372) 1.58
Employment (necative &}3!} 455(1465) 083 (1057 1.42
Socislal costs, &
Medicatior 1 at VA prices 45811 45079 38439 {35502 1.7 24
_ Median j0R)¢ 30603 (15300-50300; 96383 {15 365-51 403) 40
Medication at whole s 47723 (48121) 39 113 (35 561) 1.8 o7
Median (IQR)T 905 (17 556- 57804 (150985 ¢ 20
B, interuardile r"=;1q: WA, Depay ;)f Vaterans Alais,
o as rmaan (S0 unfess othenw Hutetizio N
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were significantly different between
groups, non-VA costs were not; when
combined, these costs were less differ-
ent between groups.) While the costs
ol antipsychotic drugs were very dif-
ferent between the groups, the costs of
other psychotropic drugs were the
same, which tended to neutralize the
costdiflerence for antipsychotic agents,
leaving less diflerence in cost between
the 2 groups.

CORE\MENT

This 12-month double-blind study
found no statistically or clinically sig-
nificant advaniages of olanzapine for
schizophrenia on measures of compli-
ance, symptoms, or overall quality of
life, nor did it find evidence of re-
duced inpatient use or total cost. Olan-
zapine treatment did result in mod-
estly reduced symptoms of akathisia, in
less wardive dyskinesia in one second-
ary analysis, and in small but signifi-
cant improvements in measures of
memory aud motor function. Al-
though verbal memory has been re-
ported to be associated with func-
tional capacity,” cognitive gains with
olanzapine were insufficient to im-
prove QOLS functioning or employ-
ment earnings. Olanzapine was also as-
sociated with more frequent reports of
weight gain and with significantly
greater wotal VA costs, ranging from
$3000 10 $9000 per patient annually,

These resulis are substantially less fa-
vorable for olanzapine than those re-
ported in previous trials #2+2 Perhaps
the most unexpected difference was the
lack of any significant advantage for
olanzapine on measures of retention,
termination due to adverse effects, or
EPS other than akathisia. These differ-
ences are most likely explained by 2 ma-
jor differences between this study and
others; (1) prophylactic benztropine
was prescribed for the haloperidol
group {(as reconunended in a recent
treatment overview™ and as used in
typical clinical practice®) and (2) out-
come data were collected for all pa-
tients, even after interruptions of pro-
tacol treatment. Studies more favorable
to olanzapine **""** in contrast. al-
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lowed use of antiparkinsonian agents
only after symptoms arose, increasing
the risk of EPS {which is greater for
haloperidol than any other antipsy-
chotic and is especially high lor men™).
Rating biases also may have been in-
rroduced in those studies because with-
out prophylaxis, haloperidol patients
can readily be identified. In addition,
since no data were collected alter pro-
tecol interruptions due to EPS, there
could be no documentation of even-
tual recovery from this highly treat-
able syndrome,

Apparent differences in symptom and
functional outcomes may also reflect
these methodological differences. Clini-
cal descriptions from the pre-arypical era
suggest that even in the absence of frank
pseudoparkinsonian symptoms, pa-
tients taking conventional medications
may have akinesia and, as a result, mani-
festa poor response to conventional an-
tipsychotics until prescribed anticho-
linergic agents.” In the International
Collaborative Trial (ICT), one of the
manufacturer's US Food and Drug Ad-
ministration registration trials and the
basis for most published comparisons of
olanzapine and haloperidol,'""? 66.5%
of olanzapine patients but only 46.8%
of haloperidel patients (P<<.001) com-
pleted 6 weeks of treatment——a substan-
tial difference that was attributed to lack
of efficacy." The high failure rate with
haloperidolin the ICT, however, may ac-
twally reflect the Tack of prophylactic anti-
parkinsonian medication. In contrast
with the 46.8% retention rate among
haloperidol patients in the ICT, the pre-
sent study found that 71% of prophy-
lactically treated haloperidol patients
were retained during the first 6 weeks
of the trial. Thus, the main difference be-
tween the 2 studies is the far superior
performance of haloperidol in the cur-
rent trial, Once properly treated for EPS,
haloperidol patients in the ICT would
most likely have shown further clinical
improvement, but such improvernent
was not documented because data col-
lection was halted. Furthermore, in the
absence of prophylactic treatment, halo-
peridol patients, like their raters, could
have recognized which treatment they

were receiving, further undeing the
double blind.

While the present study relied on
mixed models that used all available
data and associated each observation
with the actual time point at which it
was obtained, the 1CT relied on a last-
observation-carried-forward analysis in
which the last rating during assigned
study drug treatment was used as the
single end point, regardless of when it
was obtained. Since patients assigned
to olanzapine discontinued later than
haloperidol patients, their last obser-
vation was likely to have been biased
by having more time for either improve-
ment ot regression to the mean,

After 6weeks, the ICT conducted fol-
low-up assessments only on treat-
ment responders.'? Reports of re-
duced long-term health costs'? and
improved quality of life'! with olanza-
pine in the 1CT are thus based oo se-
riously biased last-observanion-carried-
forward rather than intention-to-treat
analyses and lollow-up rates of only
28% over the year for the olanzapine
group and 15% [or haloperidol.”

One final difference is that, unlike the
ICT, the current trial did not exclude pa-
tients with current addictive disorders.
However, reanalysis of major outcomes
excluding these patients did not reveal
any additional differences in symp-
toms, adverse effects, or quality of life.

The major Hnitations of this study
are the loss of follow-up data, espe-
cially in the Jater phases of the trial, and
the use of concomitant noustucy atypi-
cal and conventional antipsychotic
agenis. However, there were no signili-
cant differences between groups in the
dwration ot adherence to the study pro-
I.Oﬁ.‘f}} . redsons j—Ul‘ {:liSt’f{)T\'l.jl'lL'li['lg Sllld}'
drug, or use af any concomitant medi-
cations, im:lu(li'n;:‘, ﬂnliuholincrgic
agents. Furthermore, the resulis based
on all data do not differ from those that
exclude data collected aher treatment
protecol violations or rom analyses
limited 10 the first 3 months of the tetal,
when protocol adherence was high.

Also, because the study sample was
overwhehningly male, all reatment was
provided in VA facilities, and less than




10% of patients considered for recruit-
ment were enrolled, the generalizabil-
ity of these lindings to other popula-
tions and health care systems is
unknown. The hospitals involved in
this trial had somewhat higher per diem
psychiatric inpatient costs than other
VA [acilities™ but lower per diem costs
than non-VA hospitals. "%

Another possible limitation is that a
strict upper limit of 20 mg/d was placed
on the dosages of both haloperidol and
olanzapine. However, the average dos-
age of olanzapine used in this study was
similar to the average dosages of 14.1
mg/d nationally in the VA" and to
both 12.2 mg/d in a large private sec-
tor sample™ and dosages reported in
the 1CT."™ Haloperidol dosages aver-
aged 13.6 mg/d in the current trial com-
pared with only 11.8 mg/d in the ICT.

Although we did not meet our power
target of 600 patients, we still had 80%
power to detect a 6% dilference be-
tween groups on the PANSS and an 119%
dilference on the QOLS, both notably
smaller than generally accepted differ-
ence of 20% needed for elinical signili-
cance. Average differences on both mea-
sures were, in [act, less than 2%.

A [inal limitation is that this study
did not determine whether the ben-
efits of alanzapine are worth the addi-
tional costs and adverse conse-
quences. It is clear that olanzapine is
not a dominant choice (ie, it does not
have both superior ontcomes and lower
cost).* Qur analyses did not indicate,
however, whether the clinically mod-
est reduction in akathisia and the im-
provements on neurocognitive mea-
sures are valuable enough to offset the
increased cost ol olanzapine and the risk
of weight gain and, possibly, diabe-
tes."™ Although methods have been de-
veloped o address this kind of ques-
tion,”** they are not readily applicable
to this study because ol the discrepant
positive and negative findings across
measures and because data from a
global health utility measure®#9% were
not collected. However, in view ol the
very small average differences be-
tween groups in quality of life and the
significantly higher quality-of-life scores

in the haloperidol group at 6 weeks,
when adherence to the research pro-
tocol was best, it seems unlikely thai
olanzapine would have shown signifi-
cantly higher scores than haloperidol
on such measures.
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Medical News
& Perspectives

Nora Volkow, MD, a groundbreaking
scientist in the field of drug addiction
who recently becarne the director of the
National Institute on Drug Abuse, brings
a passion far research and a reputation
as a straight shooter to the job.

SEE PAGE 2647

E coli Outbreak in a
Contaminated Building

An investigation of an outbreak of
Escherichia coli O157 infection among
attendees at a county fair suggests that
a contaminated building on the fair-
grounds was the source of infection.
SEE PAGE 2709

CLINICIAN'S CORMER
A 62-Year-Old Woman
With COPD

Clinical Crossroads

Mrs D, a 62-year-old woman with
severe chronic obstructive pulmonary
disease (COPD) and frequent acute
exacerbations, is receiving maximal
medical therapy, including inhaled
bronchedilators and corticosteroids,
supplemental oxygen, and intermittent
noninvasive mechanical ventilation at
home. Celli discusses the natural his-
tory and management of COPD.

SEE PAGE 2721

New Strategies for HIV
Prevention, Treatment

Call for Papers

Papers on HIV clinical research and
related basic medical science and their
application to medical practice are
invited for a JAMA theme issue on
HIV/AIDS scheduled to be published in
July 2004,

SEE PAGE 2735

JAMA Patient Page

For your patients: Information about
cerebral palsy.

SEE PAGE 2760

Prevention of Cerebral Palsy in Preterm and Term Infants

Maternal administration of magnesium sulfate may reduce the risk of cerebral palsy or
death in very preterm infants, but evidence has been inconsistent. In this randomized
trial of magnesium sulfate given for neuroprotection to women at risk of preterm birth
before 30 weeks' gestation, Crowther and colleagues found that at corrected age of 2
years, total pediatric mortality, cerebral palsy in survivors, and combined death or cere-
bral palsy were reduced in the magnesium sulfate group compared with the placebo
group, but none of the differences were statistically significant. Wu and colleagues, in a
case-control study of infants born at 36 or more weeks' gestation, found that chorioam-
nionitis was independently associated with a significantly increased risk of cerebral palsy.
In an editorial, Tyson and Gilstrap urge ongoing research in prevention and treatment of
cerebral palsy.

SEE PAGES 2669 AND 2677 AND EDITORIAL ON PAGE 2730

Warfarin for Stroke Prevention in Atrial Fibrillation

Evidence from randomized trials indicates that warfarin reduces risk of ischemic stroke and
other thromboembolic events in patients with atrial fibrillation, but the effectiveness and
safety of warfarin therapy in usual clinical practice settings are less clear. In this study of
adults enrolled in a health maintenance organization who had nonvalvular atrial fibrillation,
Go and colleagues found that risk of ischemic stroke and peripheral embolism was signifi-
cantly lower among patients who received warfarin than among those who did not receive
warfarin. Risk of intracranial hemorrhage, although small, was significantly increased in the
warfarin group, but risk of nonintracranial major hemorrhage was not.

SEE PAGE 2685

Olanzapine vs Haloperidol for Schizophrenia

Olanzapine is widely used to treat schizophrenia, but its long-term effectiveness and
costs have not been compared in a controlled trial with those of a standard antipsychotic
medication. In this 12-month randomized trial comparing elanzapine with haloperidol
among adults with schizophrenia or schizoaffective disorder, Rosenheck and colleagues
found no significant differences between treatment groups in symptoms of schizophre-
nia, quality of life, or extrapyramidal symptoms. Olanzapine was associated with a
greater reduction in akathisia and with greater improvements in memory and motor
function, but weight gain was more frequent and costs were greater than in the halo-
petidol group. .

SEE PAGE 2693

Regionalization of High-Risk Surgery and Travel Times

Regionalization policies that would concentrate selected surgical procedures at higher-
volume hospitals may impose unreasonable travel burdens on surgical patients. How-
ever, in a simulated trial based on Medicare claims for patients undergoing esophagec-
tomy and pancreatic resection for cancer and US road network data, Birkmeyer and
colleagues found that most patients who would be required to have surgery at a higher-
volume center would add less than 30 minutes to their travel times, and travel times for
some pabients would actually decrease.

SEE PAGE 2703

Pulmonary Artery Catheter Use in Critically Ill Patients

Observational studies suggest that use of a pulmonary artery catheter (PAC) in critically ill
patients may be harmful. In this randomized trial among patients with shock, acute respira-
tory distress syndrome, or both, Richard and colleagues found no significant differences in
mortality at 28 days between patients who received a PAC and those who did not. Organ
dysfunction, need for vasoactive agents, duration of mechanical ventilation, duration of ICU
stay, and duration of hospital stay were also not significantly different. In an editorial,
Fowler and Cook discuss the controversy about the usefulness of the PAC in critically ill
patients and encourage additional clinical research to evaluale this technology.

SEE PAGE 2713 AND EDITORIAL ON PAGE 2732
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