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Estimation of Service Costs

Costs in this study were estimated by multiplying the number of units of each type of health
service received by the estimated local unit cost of each service, and then summing the products to reflect
the total health care costs. Unit costs estimated for each type of service were specific to each of the 24
states in which CATIE sites were geographically located. Where only national unit cost estimates were
available, they were adjusted for state wage rates (1). Cost estimates were derived from published sources
documenting: inpatient costs in the various sectors in each state (2); nursing home costs (3); substance
abuse treatment costs (4); and residential treatment costs (4). Unit costs of some services were estimated
using claims data from the 2002 MarketScan® data set,a compilation of all mental health and medical
insurance claims from over 500,000 private sector mental health service users, classified by diagnosis and
CPT code. Some unit cost estimates were derived from VA administrative files (5-9).

Unit costs estimated from published reports and public databases, as described above, were not
specific to the agencies delivering services at each site. In addition, estimates of service use were based on
self-report data and could not be independently validated. Faulty recall of service use, however, was
minimized by frequent assessments and by probing on many different types of service. Furthermore, the
primary source of differences in costs was the price and dose of study medication, which were based on
protocol implementation records, not self-report.

Costs were estimated from the perspective of total health care costs rather than society as a whole,
and thus did not address the administrative cost of transfer (e.g. disability) payments (10), criminal justice
costs (11) or productivity (employment earnings). Analysis of disability payments and incarceration

showed some statistically significant differences between groups, but they were not large enough to have



affected our conclusions. Productivity was included as a benefit in the instrumental activity scale of the

Quality of Life Scale, which was included in the Patient Preference Weighted Index (PPWI).
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Additional Qutcome Measures

To complement the primary measure of effectiveness, based as it is on health state preferences of
the general public, we also constructed a secondary measure based on the individual preferences of each
CATIE participant at the time of each assessment, using methods that have been described in greater detail
previously (1). To construct this Patient Preference Weighted Index (PPWI), patients first ranked the
importance of improvement to them in six domains: social life, work, energy, symptoms, confusion, and
side effects from 1 (most important) to 6 (least important). They then indicated how many times more

important each domain was, to them personally, than the least important domain, with a possible range



from 1-99. The weight for each domain was then standardized by dividing each score by the largest of the
six scores for that person (possible range 0.01 to 1.0).

These personal patient domain preferences were then used to weight actual outcome data
addressing each of the six domains. Measures of patient status in each domain were converted to
standardized scores (z scores) and averaged if there were more than one component measure. These scores
were re-standardized, and then multiplied by the patient preference weights. Resulting measures for each of
the six domains were themselves converted to standardized scores and averaged.

Specific domain measures were calculated as follows. Individual patient importance weights for
social life were multiplied by the standardized score of the social activities subscale of the Quality of Life
Scale (QOLS) (2). Individual patient importance weights for work were multiplied by the instrumental
activities subscale of the QOLS. Individual patient importance weights for energy were multiplied by the
average of three standardized measures: the intra-psychic activity subscale of the QOLS, the negative
symptom factor from the PANSS, and the Calgary Depression scale (3). Individual patient importance
weights for symptoms were applied to a standardized version of Lenert’s positive symptom factor from the
PANSS. Individual patient importance weights for confusion were applied to Lenert’s standardized
cognitive symptom factor. Individual patient importance weights for side effects were applied to the
average of three standardized measures of extrapyramidal symptoms (4—6) and of the body mass index, a
measure of obesity. Measures of symptoms and side effects were multiplied by —1 so that larger PPWI
scores uniformly reflect better health. As noted above, the six patient-preference weighted domain scores
were standardized (i.e., converted to z scores) and averaged to yield a final PPWI that reflected the clinical
status in six domains weighted by their importance to each patient at the time of each particular assessment.

Quality of life was also evaluated with two self-rated global measures, the Visual Analog Scale,
on which patients rate their health on a scale from 0 (worst state of health) to 100 (perfect health) and the
Lehman global quality of life item (7), on which patients rate their overall quality of life on a scale from 1

(terrible) to 7 (delighted).
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Paired Comparisons of Individual Agents

The original report identified an overall group-by-time interaction for the PANSS total score—
suggesting improvement was greatest with olanzapine but diminished over time—but did not present
specific pairwise treatment comparisons. This report presents further details of paired comparisons between
individual agents. Consistent with the original report, the paired comparisons on the PANSS reported here
showed significant superiority of olanzapine over two other SGAs, risperidone and quetiapine (online
supplement figure D). However, no significant difference was observed between olanzapine and
perphenazine, the drugs with the lowest PANSS scores at each time point in the original report. On average
olanzapine scored an estimated 2.0 PANSS points lower than perphenazine, with a 95% confidence interval
of the difference in least square means in mixed model analysis of —3.7 to -0.02 (p=0.03, not significant
after adjustment for multiple comparisons). Excluding all observations after the first medication change
(i.e., the Phase 1 only analysis), the estimated mean difference was 1.5 points lower for olanzapine than
perphenazine (95% CI=-3.3 to 0.03, p=0.11). Thus, we can be 97.5% confident (one-tailed test) that the
differences in mean PANSS scores between olanzapine and perphenazine in this study was less than 3.7
points (5% of the baseline value). Previous research suggests that a clinically significant improvement is
typically associated with a 20% difference in the PANSS (1).

After the inclusion of data on side effects, weight gain, and symptoms in the measure of QALYS,
perphenazine scored 0.003 higher than the next best drug (olanzapine), although the differences were not
statistically significant (95% CI 0.014 to —0.009). There were also no significant differences between any

drugs on a complementary measure based on patient health state preferences (as contrasted with societal



preferences) or on two patient-rated global measures of quality of life (online supplemental figures E, F,
and G).

The data presented in the initial CATIE report suggesting lower rates of hospitalization for
schizophrenia associated with olanzapine, differ from those presented here, which show no differences in
hospitalization between groups. While the earlier report was based exclusively on “serious adverse event”
reporting of hospitalization, specifically for schizophrenia, data reported here were based on monthly,
systematic questioning of patients about all types of hospitalization from each of several providers, and
were specifically intended for cost purposes. The data presented in the earlier paper were thus neither as
detailed nor as inclusive as the hospital utilization and related cost data presented here, which show no
differences in inpatient utilization (online supplemental figure A) or cost (online supplemental figure B).
There were no statistically significant differences among any pair of the four SGAs on either total costs,
QALYs, or the other measures of effectiveness, with the exception of symptoms, on which olanzapine was

superior to both risperidone and quetiapine.
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Re-analysis of Primary Outcomes Using Multiple Imputation to Address

Missing Data

Because there was substantial missing data in CATIE, especially in the latter months of the 18
month trial, we conducted a re-analysis of central economic and effectiveness outcomes using multiple
imputation (1-4), a statistical technique that uses available data to simulate missing data iteratively in
multiple data sets and then replicates the analyses of these data sets adjusting standard errors for variability
across the imputed data sets. As in the critical facet of the original analysis, we compare outcomes across
patients randomly assigned to treatment with olanzapine (O), perphenazine (P), quetiapine (Q), and
risperidone (R), with the exclusion of patients with TD at baseline, or those assigned to ziprasidone on two

primary outcome measures: total health costs and QALYs, as well as on several subcomponents of cost and



secondary effectiveness measures such as the PANSS. The follow-up periods for the analysis of cost data
were monthly from 1 to 18 months and all interviews conducted during each interval were included. The
follow-up periods selected for analysis of QALY's included month 1 and quarterly time points from 3 to18
months, with all interviews conducted during each interval included. Because we planned to compare the three
SGAs, O, Q and R, to P during the intervals following the baseline assessment we used generalized linear
models for repeated measures.

Due to the fact that some participants had missing observations at various time intervals, we first used
the multiple imputation method developed by Rubin (1-3) to impute missing responses. To impute a missing
outcome of type k at time interval j for subject i (where i=1, 2, ..., n represents a participant i; j=1,2,3..18
represents a time point j; and k represents an outcome measure k), we used linear and quadratic terms to
represent time for each intervention group (i.e. interaction terms between time and group were created) and the
most recent non-missing type k outcome measure from subject i was included as a covariate. The minimum
number of imputed outcomes is 1 (in the cases for which only one follow-up visit is missing ) and the
maximum number of imputed cost outcomes was 17 in cases for which only one follow-up interview was
available. Specifically, we use the following imputation model for j > O since there are no missing observations

at baseline:

Yijk =0+ alzit' + szzitjz + a;Xi +a4Yik,j—l + €
where Y, jk denotes the outcome type k response measure for subject i at time point j. Nominal variable Z,
represents the intervention group assignment for subject i; i.e. Z=1-4, indicating whether subject i was assigned

to olanzapine, perphenazine, quetiapine or risperidone; O(, is a common intercept; (Otlzi 1Oz ) are group-

specific linear and quadratic terms representing time for the intervention group to which subject i belongs;

while OL,is a vector of regression coefficients associated with baseline covariates vector X;; and O,is the

coefficient associated with Y, -1 which is the most recent outcome measure of type k observed for subject i.

The error term e, is normally distributed with a mean value of 0 and variance 9k2 . Covariates X are selected

among those that significantly predict the outcome in question using general estimation equations (Proc
Genmod in SAS ®) with a step-down approach. Based on the fitted regression coefficients from the above

imputation model, a new regression model is simulated from the posterior predictive distribution of the



parameters and is used to impute the missing values for each variable (5). The imputation is implemented
using monotone regression method (Proc MI in SAS®). Twenty imputed data sets were generated for the
analysis of each outcome described below.

After imputation, general linear models for repeated measures (5) were used to model the trajectory of
each outcome. The time points were treated as discrete variables and the specific trajectory over time was

modeled for each intervention group. Specifically we use the following repeated measures analysis model:

Yijk = ﬂozi + ﬂltj + :thjz + B;Xi * s
where YI jk denotes the outcome type k response measure for subject i at time point j (j=0); the intervention
group effect is modeled in :Boz, ; ( ,Bl, ,52) are common linear and quadratic terms representing trajectories for
Y, ik > Bsis a vector of regression coefficients associated with baseline covariates vector x,. The error term &, is
normally distributed with a mean value of 0, variance O, f and the correlation between the errors term at

different time points within a same subject is assumed to be AR (1). The model was fitted with SAS ® Proc

Mixed using the Model and Repeated statements. Since ﬂoz is estimated twenty times from twenty complete
imputed data sets, standard errors for the final ,Boz- are estimated by incorporating the variability associated

with estimating ﬁoz- in a single imputed data set and the variability across the twenty imputed data sets. This is

achieved by SAS Proc Mlanalyze ®.

Pairwise difference in the response between two intervention groups g and /4 is estimated as

,Bog - ﬁOh and the group difference is declared significant if the p value for the Wald test

(Bog = Bon) ! \/Var (Bog = Bon) is less than 0.05 using Fisher’s protected test after the overall group
effect :Bozi is found to be significant by the likelihood ratio test with 3 degrees of freedom.
Multiple Imputation Results

The results of multiple imputation analyses were consistent with those of the original primary

analysis (the numbers in parentheses, below, are the mean values of the dependent variables collapsed over



time points and with adjustment for baseline covariates) even after adjusting for multiple comparisons
(largest p<0.05).

Total medication costs were significantly lower for patients randomly assigned to initiate
treatment on perphenazine as compared to each of the other groups: P (314)< O (605), Q (522) and R (541).
The log-costs for total health care costs (outpatient, inpatient and residential) excluding medications were
also significantly lower for perphenazine than for each of the other groups: P (4.26)< Q (4.72), O (4.56) or
R (4.63), in the multiple imputation analysis, as were log-costs for total health costs (i.e. including
medications): P (6.07) < O (6.82), Q (6.80), R (6.75).

On the gold-standard symptom measure (the PANSS total score) patients randomly assigned to
both olanzapine and perphenazine were significantly less symptomatic that those assigned to either
quetiapine or risperidone: O (66.1), P (65.9) <R (71.0),Q (70.3). On QALYS, the primary measure of
effectiveness in this study, patients randomly assigned to perphenazine scored significantly higher on
quality of life than those assigned to each of the SGAs: P (0.721) > Q (0.705), O (0.704), and R (0.694).

Thus re-analysis of the primary analyses using multiple imputation to address missing data
showed initial assignment to perphenazine to be both significantly less costly and significantly more
effective on the primary outcomes, total health costs including medications, and QALYSs. These results,
while favoring perphenazine somewhat more strongly than the original analysis, are taken as a
confirmation, rather than revision, of the original results, and as support for the conclusion that there were
lower costs and no less effectiveness for perphenazine treatment as compared to each of the involved

SGAs.
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Supplemental table A. Patient characteristics at the time of random assignment by initial treatment.

Total Sample Olanzapine Per phenazine Quetiapine Risperidone Ziprasidone Chisg/F| df p
Mean/N %/SD Mean/N %/SD Mean/N %/SD Mean/N %/SD Mean/N %/SD Mean/N %/SD
N=1424 N=328 N=256 N=326 N=332 N=182
Age 40.57 11.09 40.92 10.77 39.97 11.06 41 11.27 40.5 11.29 40.11 11.04 0.48 4 0.75
Mae 1,057 74.18% 237 72.6% 196 76.6% 249 76.4% 247 74.4% 128 70.0% 393 4 0.41
Race/Ethnicity
White 860 60.4% 192 58.5% 151 59.0% 211 64.7% 197 59.3% 109 60.2% 339 4 0.49
Black 494 34.7% 115 35.1% 90 35.2% 105 32.2% 121 36.5% 63 34.8% 138 4 0.84
Other 69 4.8% 21 6.4% 15 5.8% 10 3.0% 14 4.2% 9 5.0% 48| 4 0.31
Hispanic 165 11.6% 41 12.5% 24 9.4% 48 14.7% 34 10.2% 18 9.8% 575 4 0.22
Marital Status
Married 166 11.7% 36 11.0% 43 16.8% 34 10.4% 37 11.1% 16 8.7% 8.79 4 0.06
Separated/Divorces 382 26.8% 93 28.4% 65 25.4% 76 23.3% 91 27.4% 57 31.1% 45 4 0.34
|Never Married 843 59.2% 188 57.3% 146 57.0% 206 63.1% 197 59.3% 106 57.9% 325 4 0.51
Widowed 34 2.4% 11 3.4% 2 7.8% 10 3.0% 7 2.1% 4 2.2% 49| 4 0.29
PANSS Total 75.6 17.6 76.0 18.2 74.2 10.0 75.7 17.0 76.4 16.6 75.4 0.2 0.63 4 0.64
Positive 185 5.6 18.6 54 179 5.9 18.7 55 18.6 5.6 184 59 0.79 4 0.53
Negative 20.2 6.4 20.3 6.6 20.3 6.3 19.9 6.5 20.3 6.3 19.9 6.4 031 4 0.87
General 37.0 9.3 371 9.7 36.0 9.5 371 9.2 37.6 87 370 9.7 102 4 0.40
Depression (Calgary Scale) 14.1 5.0 14.0 5.1 14.2 51 138 49 145 51 14.0 49 08 4 0.52
Current Co-morbidity
Alcohol Abuse/Dependence 109 7.6% 22 6.7% 27 10.5% 26 7.9% 23 6.9% 11 6.0% 442 4 0.35
Drug Abuse/Dependence 163 11.4% 36 10.9% 39 15.2% 29 8.8% 40,1201 19 10.4% 6.2 4 0.19
Major Depression 156 10.9% 31 9.4% 29 11.3% 26 7.9% 12 12.6% 28 15.3% 85 4 0.07
Obsessive Compulsive Disorder 64 4.5% 9 2.7% 9 3.5% 18 5.5% 20 6.0% 8 4.4% 55| 4 0.24
Other Anxiety Disorder 164 11.5% 36 11.0% 25 9.8% 34 10.4% 46 13.9% 23 12.6% 32 4 0.52
Side Effects
EPS mean (Simpson Angus) 0.22 0.33 0.21 0.32 0.19 0.32 0.23 0.33 0.23 0.30 0.23 0.36 0.65 4 0.63
Barnes Akathesia Scale (1) 0.54 0.88 0.64 101 0.44 0.79 0.48 0.81 0.58 0.88 0.55 0.83 248 4 0.04
AIMS Severity Score (TD)(1) 1.62 3.07 185 3.35 0.71 1.64 1.88 3.35 1.79 317 177 3.20 7.05 4 |[p<.0001
TD (>1 on AIMS Severity)(1) 227 15.9% 65 19.8% 3 1.7% 67 20.6% 59 17.8% 33 18.0% 5197 4 ([p<.0001
Body Mass Index 29.8 6.9 294 6.8 29.6 6.9 30.0 6.9 30.0 7.4 30.2 7.1 0.6 4 0.7
Quality of Life Scale 2.7 11 27 11 2.7 11 27 11 2.6 1.0 2.6 11 0.31 4 0.87
Social Interaction 25 13 25 12 2.6 14 25 14 25 13 25 13 091 4 0.45
Instrumental activity 20 16 2.0 17 20 16 19 17 20 15 21 17 046 4 0.77
Intrapsychic activity 3.0 11 3.0 12 30 12 3.0 12 29 1.0 29 12 0.36 4 0.83
Visual Analogue Scale (0-100) 60.1 26.9 62.0 25.0 62.0 275 60.8 27.2 57.0 28.1 58.5 26.2 194 4 1.02
Lehman Quality if Life Interview 43 14 44 14 44 14 44 14 43 14 42 14 0.75| 4 0.55
Quality Adjusted life Years 0.672 0.130 0.665 0.138 0.689 0.122 0.673 0.129 0.662 0.125 0.671 0.142 178 4 0.13
Patient Weighted Health Index -1.12 3.70 -1.45 4.03 -0.75 3.67 -0.88 3.58 -1.28 3.34 -1.21 391 1.59 4 0.17
Health costs (previous month)
All medications $417 $327 $418 $341 $420 $314 $409 $356 $431 $315 $400 $331 032 4 0.86
Inpatient/Residential/Nsg. home|  $1,568 $714 $1,869 $4,209 $1,127 $2,530 $1,526 $3,775 $1,595 $4,317 $1,671 $3,756 14 4 0.23
Outpatient $393 $972 $407 $896 $392 $1,173 $410 $1,024 $356 $842 $405 $928 0.16| 4 0.96
Total $2,378 $3,947 $2,693 $4,289 $1,940 $2,811 $2,346 $3,919 $2,383 $4,376 $2,476 $3,882 135 4 0.25

(2) No significant difference were observed on these measures for the subsample from which Tardive Dyskinesia was excluded (see Online supplemental table 2).



Supplemental table B. Patient characteristics at the time of random assignment by initial treatment, excluding patients with TD or those assigned to ziprasidone.

Total Sample Olanzapine Perphenazine Quetiapine Risperidone Chi sg/F df p
Mean/N %/SD Mean/N %/SD Mean/N %/SD Mean/N %/SD Mean/N %/SD
N=1049 N=263 N=256 N=261 N=269

Age 39.3 10.9 39.36 10.56 39.97 11.06 39.15 10.88 38.78 11.05 0.55 3 0.65
Male 777 74.0% 190 72.2% 196 76.6% 192 73.5% 199 74.0% 13 3 0.72
Race/Ethnicity

White 631 60.1% 153 58.2% 151 59.0% 167 64.0% 160 59.5% 222 3 0.52

Black 368 35.1% 96 36.5% 90 35.1% 84 32.1% 98 36.4% 14 3 0.70

Other 50 4.8% 14 5.3% 15 5.9% 10 3.8% 11 4.1% 1.62 3 0.65

Hispanic 129 12.3% 37 14.1% 24 9.3% 39 14.9% 29 10.8% 5.05 3 0.17
Marital Status 16.7 12 0.16

Married 131 12.5% 30 11.4% 43 16.8% 27 10.3% 31 11.5%

Separated/Divorces 219 20.8% 61 23.2% 50 19.4% 55 20.9% 53 19.8%

Never Married 636 60.6% 159 60.4% 146 57.0% 167 64.0% 164 61.0%

Widowed
PANSS Total 75.5 17.5 75.7 18.2 74.2 18.0 74.8 17.0 7.2 16.5 1.48 3 0.21

Positive 184 5.6 184 55 179 5.9 183 54 19.0 5.6 18 3 0.15

Negative 20.2 6.5 20.3 6.7 20.3 6.3 19.8 6.5 20.4 6.4 0.43 3 0.72

General 36.9 9.3 37.0 9.8 36.0 9.5 36.7 9.2 37.8 8.6 1.68 3 0.17
Depression (Calgary Scale) 16 0.6 16 0.6 16 0.6 16 0.6 16 0.6 0.84 3 0.47
Current Co-morbidity

Alcohol Abuse/Dependence 86 8.2% 20 7.6% 27 10.5% 21 8.0% 18 6.7% 2.83 3 0.41

Drug Abuse/Dependence 126 11.9% 30 11.3% 39 15.2% 23 8.8% 34 12.6% 531 3 0.15

Major Depression 114 10.8% 25 9.4% 29 11.3% 23 8.8% 37 13.7% 4.08 3 0.25

Obsessive Compulsive Disorder 57 5.4% 8 3.0% 11 4.3% 20 7.7% 18 6.7% 6.9 3 0.07
Side Effects 3

EPS mean (Simpson Angus) 0.18 0.29 0.16 0.27 0.19 0.32 0.16 0.25 0.20 0.29 135 3 0.26

Barnes Akathesia Scale (1) 0.47 0.84 0.58 0.97 0.43 0.79 0.46 0.76 0.47 0.81 217 3 0.09

AIMS Severity Score (TD)(1) 0.12 0.27 0.15 0.31 0.12 0.27 0.11 0.24 0.12 0.23 1.13 3 0.34

TD (>1 on AIMS Severity)(1) 7 67.0% 1 0.4% 3 1.2% 2 0.8% 1 0.4% 17 3 0.63
Quality of Life Scale 2.7 11 2.7 11 2.7 11 2.7 11 2.6 1.0 0.73 3 0.53

Social Interaction 2.6 13 25 12 2.6 14 2.6 14 25 13 121 3 0.30

Instrumental activity 20 1.6 20 17 20 1.6 20 17 19 15 0.19 3 0.91

Intrapsychic activity 3.0 12 31 12 3.0 12 31 12 29 10 135 3 0.26
Visual Analogue Scale (0-100) 60.0 273 62.4 25.3 61.9 275 60.3 271 55.5 28.6 3.53 3 0.014
Lehman Quality if Life Interview 43 14 4.4 14 4.4 13 4.4 14 4.2 15 0.83 3 0.47
Quality Adjusted life Years 0.686 0.126 0.682 0.132 0.689 0.120 0.695 0.123 0.676 0.127 111 3 0.34
Patient Weighted Health Index -0.94 3.64 -1.12 3.98 -0.75 3.67 -0.59 343 -1.29 341 1.86 3 0.13
Body Mass Index 29.80 7.09 29.24 6.86 29.63 6.93 30.22 7.05 30.09 7.48 1.04 3 0.37
Health costs (previous month)

All medications $422 $325 $419 $344 $420 $314 $418 $331 $433 $313 0.14 3 0.94

Inpatient/Residential/Nsg. home $1,512 $3,715 $1,828 $3,988 $1,127 $2,530 $1,442 $3,642 $1,636 $4,381 1.68 3 0.17

Outpatient $365 $935 $379 $864 $392 $1,173 $410 $1,066 $281 $513 1.02 3 0.38

Tota $2,299 $3,831 $2,628 $4,078 $1,940 $2,811 $2,271 $3,813 $2,352 $4,389 1.42 3 0.23




Supplemental table C. Average monthly costs (including drug disounts and rebates) by treatment group over 18 months (1,2).

Olanzapine (O) | Perphenazine (P) | Quetiapine (Q) | Risperidone (R) | Ziprasidone () F(34) overal Paired comparisons (6)
Total N= 328 256 326 332 182 Chi square (5) p<
Data set | (df=3): Pvs. O, Q,and R
Excluding patientswith TD and patientson ziprasidone (N=) 263 256 261 269
Monthly Drug Costs (3) $595 $288 $523 $526 117.2 p<.0001 P<O,Q,R (al p<.0001%)
Experimental medications (3) 493 196 415 440 190.9 p<.0001 P<O,Q.R (all p<.0001*)
Concomitant medications (3) 103 93 108 86 11 0.34 ns
Monthly health service costs (4) 837 851 1134 1007 16 0.18 ns
median (5) 121 89 132 129 - 51 0.16 ns
Inpatient and residential treatment costs (4) 556 531 753 692 21 0.09 ns
Outpatient, mental health/ medica surgical svs. (4) 281 321 381 316 13 0.28 ns
Monthly total health costs (drugs and services) (4) 1428 1139 1657 1529 47.6 p<.0001 P<O,Q,R (al p<.0001*)
median (5) 783 439 752 743 55.0 p<.0001 P<O,QR (all p<.0001*)
Data Set |1 (df=2) Ovs.Qvs.R
Including Patients with TD but excluding those on zipr . or perph. (N=) 328 326 332
Monthly Drug Costs (3) 616 518 540 232 p<.0001 O>Q,R (both p<.0001*)
Experimental medications (3) 506 - 410 437 36.0 p<.0001 O>Q,R (both p<.0001*);R>Q (p=.014*)
Concomitant medications (3) 111 - 109 104 04 0.64 ns
Monthly health service costs (4) 902 - 1230 1095 17 0.19 ns
median (5) 140 --- 160 147 - 25 0.290 ns
Inpatient and residential treatment costs (4) 580 809 709 37 0024 ns
Outpatient, mental health/ medica surgical svs. (4) 322 - 421 386 01 0.87 ns
Monthly total health costs (drugs and services) (4) 1515 - 1749 1631 0.8 0.45 ns
median (5) 825 775 800 0.5 0.80 ns
DataSet I11: Z vs. P
Excluding Patientswith TD but including those on Ziprasidone (N=) 146 150
Monthly Drug Costs (3) 311 516 Not applicable P<Z (p<.0001*)
Experimental medications (3) 214 389 Not applicable P<Z (p<.0001*); Z<R (p<.0002*)
Concomitant medications (3) 98 127 Not applicable ns
Monthly health service costs (4) 947 1220 Not applicable P<Z (p<.04)
median (5) 89 129 Not applicable P<Z (p<.03)
Inpatient and residential treatment costs (4) 546 7 Not applicable ns
Outpatient, mental health/ medicasurgical svs. (4) 402 443 Not applicable ns
Monthly total health costs (drugs and services) (4) 1258 1737 Not applicable P<Z (p<.0001*)
median (5) 475 715 Not applicable P<Z (p<.0001*)
DataSet1V: Zvs. O,Q,and R
Including Patientswith TD and those on Ziprasidone (N=) 177 181 174 178
Monthly Drug Costs (3) 641 530 554 521 Not applicable Z<O (p<.0001*)
Experimental medications (3) 505 415 453 393 Not applicable Z<0 (p<.0001*)
Concomitant medications (3) 137 115 102 128 Not applicable ns
Monthly health service costs (4) 907 1233 1008 1330 Not applicable Z>0 (p=.049); Z>R (p=.038)
median (5) 132 165 121 147 Not applicable 7>0 (p=.024); Z>R (p=.015)
Inpatient and residential treatment costs (4) 584 798 603 839 Not applicable ns
Outpatient, mental health/ medica surgical svs. (4) 322 435 405 491 Not applicable ns
Monthly total health costs (drugs and services) (4) 1546 1763 1562 1851 Not applicable ns
median (5) 931 819 770 771 Not applicable ns

(1) Bolded values highlight treatment conditions of primary interest in each data set.
(2) All pairwise p-values < .05 are presented. "*" = statistically significant using criteria for multiple comparisons.

(3) Statistical analysis of drug costs based on un-transformed data from months 1-18 where each patient has the data from each month they participated in data
collection (N= 12,163 patient-month observations for Data Set |; 11,308 for Data Set |1; 3,241 for Data Set 3; and 7,732 for Data Set |V). Appropriate
discounts and rebates applied to VA patients and patients whose care is funded by medicaid.
(4) Statistical analysis of health service and total costs based on log transformed data from months 1-18 where each patient has the data from each month they participated in data
collection (N= 12,163 patient-month observations for Data Set |; 11,308 for Data Set I1; 3,241 for Data Set 3; and 7,732 for Data Set IV).

(5) Kruskal-Wallis test.

(6) ns = paired comparisons examined with this datra set were not significantly different.




Supplemental table D. Average monthly costs during CATIE Phase 1 (i.e. with treatment crossovers excluded)(including drug disounts and rebates) by treatment group over 18 months (1,2).

Olanzapine (O) Perphenazine (P| Quetiapine (Q) |Risperidone (R)|Ziprasidone (2), F overall Paired comparisons (5)
Total N= 328 256 326 332 182 p<
Dataset | (df=3): Pvs. O, Q,and R

Excluding patientswith TD and patientson ziprasidone (N=) 243 235 241 244

Monthly Drug Costs (3) $646 $136 $516 $562 357.3 p<.0001 P<O, Q, R (all p<.0001*)
Experimental medications (3) 545 50 412 474 561.0 p<.0001 P<O, Q, R (all p<.0001*)
Concomitant medications (3) 101 87 104 88 0.3 0.79 ns

Monthly health service costs (4) 758 822 962 970 13 0.26 ns
Inpatient and residential treatment costs (4) 493 485 634 651 12 0.32 ns
Outpatient, mental health/ medica surgical svs. (4) 265 337 328 320 0.6 0.60 ns

Monthly total health costs (drugs and services) (4) 1404 960 1478 1532 83.0 p<.0001 P<O, Q, R (al p<.0001*)

DataSet Il (df=2) Ovs.Qvs.R
Including Patientswith TD but excluding those on zipr. or perph. (N=) 303 298 300

Monthly Drug Costs (3) 666 515 564 431 p<.0001 O>Q, R (both p<.0001*)
Experimental medications (3) 559 410 466 57.6 p<.0001 O>Q, R (both p<.0001*), R>Q (p<.0004
Concomitant medications (3) 106 105 97 0.9 041 ns

Monthly heslth service costs (4) 835 1070 992 19 0.16 ns
Inpatient and residential treatment costs (4) 526 672 640 0.9 04 ns
Outpatient, mental health/ medica surgical svs. (4) 309 397 351 0.8 0.78 ns

Monthly total health costs (drugs and services) (4) 1501 1584 1555 15 0.22 ns

DataSet I11: Z vs. P
Excluding Patientswith TD but including those on Ziprasidone (N=) 132 132

Monthly Drug Costs (3) 146 471 Not applicable P<Z (p.0001*)
Experimental medications (3) 54 354 Not applicable P< Z (p<.0001*)
Concomitant medications (3) 91 117 Not applicable ns

Monthly health service costs (4) 962 1299 Not applicable ns
Inpatient and residential treatment costs (4) 488 875 Not applicable ns
Outpatient, mental health/ medica surgical svs. (4) 474 424 Not applicable ns

Monthly total health costs (drugs and services) (4) 1109 1770 Not applicable P< Z (p<.0001*)

DataSet1V: Zvs. O, Q,and R
Including Patients with TD and those on Ziprasidone (N=) 162 166 159 158

Monthly Drug Costs (3) 704 525 573 471 Not applicable Z<0, R (p<.0001*)< Q (p=.0006*)
Experimental medications (3) 575 409 488 358 Not applicable Z<0, R (p<.0001*)< Q (p=.0003*)
Concomitant medications (3) 129 117 84 113 Not applicable ns

Monthly health service costs (4) 869 1040 914 1492 Not applicable ns
Inpatient and residential treatment costs (4) 577 612 587 967 Not applicable ns
Outpatient, mental health/ medica surgical svs. (4) 292 429 327 524 Not applicable ns

Monthly total health costs (drugs and services) (4) 1573 1566 1487 1962 Not applicable ns

(1) Bolded values highlight treatment conditions of primary interest in each data set.

(2) All pairwise p-values < .05 are presented. "*" = statistically significant using criteria for multiple comparisons.
(3) Staetistical analysis of drug costs based on un-transformed data from months 1-18 where each patient has the data from each month they participated in data
collection (N= 8,175 patient-month observations for Data Set |; 7,722 for Data Set |1; 5,146 for Data Set 3; and 5,042 for Data Set |V). Appropriate
discounts and rebates applied to VA patients and patients whose care is funded by medicaid.
(4) Stetistical analysis of health service and total costs based on log transformed data from months 1-18 where each patient has the data from each month they participated in data

collection (N= 8,175 patient-month observations for Data Set |; 7,722 for Data Set |1; 5,146 for Data Set 3; and 5,042 for Data Set |V).

(5) ns = paired comparisons examined with this datra set were not significantly different.



Supplemental table E. Adjusted average total monthly costs (health care and drug costs) by treatment group, based on retransformed adjusted log costs, derived using the "smearing estimation” methoc

ALL PHASE DATA INCLUDED Olanzapine (O) Perphenazine (P| Quetiapine (Q) |Risperidone (R) Ziprasidone (Z) F overall Paired comparisons (5)
Total N= 328 256 326 332 182 p<
Dataset | (df=3): Pvs. O, Q,and R
Excluding patientswith TD and patientson ziprasidone (N=) 263 256 261 269
Monthly total health costs (drugs and services) (3) 1619 817 1680 1635 47.6 p<.0001 P<O,Q,R (all p<.0001*)
(standard error) 1442 728 1497 1457 ---
Data Set Il (df=2) Ovs.Qvs. R
Including Patients with TD but excluding those on zipr. or perph. (N=) 328 326 332
Monthly total health costs (drugs and services) (3) 1433 1495 1446 05 0.80 ns
(standard error) 1167 1217 1177 do
DataSetI11: Z vs. P
Excluding Patients with TD but including those on Ziprasidone (N=) 146 150
Monthly total health costs (drugs and services) (3) 850 1709 Not applicable P<Z (p<.0001*)
(standard error) 705 1417
DataSet 1V: Zvs. O,Q,and R
Including Patientswith TD and those on Ziprasidone (N=) 177 181 174 178
Monthly total health costs (drugs and services) (3) 1560 1689 1512 1664 Not applicable ns
(standard error) 1176 1274 1140 1255
PHASE 1ONLY DATA (CROSSOVERS EXCLUDED) Olanzapine (O) Perphenazine (P| Quetiapine (Q) |Risperidone (R)|Ziprasidone (Z) F@3) overall Paired comparisons
Total N= 328 256 326 332 182 Chi squre (4) p<
Data set | (df=3): Pvs. O, Q,and R
Excluding patientswith TD and patientson ziprasidone (N=) 243 235 241 244
Monthly total health costs (drugs and services) (4) 1725 547 1612 1690 --- 83.0 p<.0001 P<O,Q,R (al p<.0001*)
(standard error) 1466 464 1370 1436 -
Data Set Il (df=2) Ovs.QVvs. R
Including Patientswith TD but excluding those on zipr. or perph. (N=) 303 298 300
Monthly total health costs (drugs and services) (4) 1443 1350 1429 --- 0.14 0.87 ns
(standard error) 1116 1044 1106 -
DataSet I11: Z vs. P
Excluding Patientswith TD but including those on Ziprasidone (N=) 132 132
Monthly total health costs (drugs and services) (4) --- 543 --- 1761 Not applicable P<Z (p<.0001*)
(standard error) 423 1373
DataSet 1V: Zvs. O,Q,and R
Including Patientswith TD and those on Ziprasidone (N=) 162 166 159 158
Monthly total health costs (drugs and services) (4) 1617 --- 1620 1511 1637 Not applicable ns
(standard error) 1181 1183 1103 1196

(1) Bolded values highlight treatment conditions of primary interest in each data set.

(2) All pairwise p-values < .05 are presented. "*" = statistically significant using criteriafor multiple comparisons.

(3) Statistical analysis of health service and total costs based on log transformed data from months 1-18 where each patient has the data from each month they participated in data
collection (N= 12,163 patient-month observations for Data Set |; 11,308 for Data Set |1; 3,241 for Data Set 3; and 7,732 for Data Set V).

(4) Statistical analysis of health service and total costs based on log transformed data from months 1-18 where each patient has the data from each month they participated in data
collection (N= 8,175 patient-month observations for Data Set |; 7,722 for Data Set I1; 5,146 for Data Set 3; and 5,042 for Data Set V).

(5) ns = paired comparisons examined with this datra set were not significantly different.



Supplemental table F. Comparison of effectiveness: mixed model analyses of monthly values by group (1,2).

Olanzapine (O) Perphenazine (P| Quetiapine (Q)|Risperidone (R)|Ziprasidone (Z) F p Paired comparisons (6)
Total N= 328 256 326 332 182
Dataset | (df=3): Pvs.O,Qand R
Excluding patientswith TD and patients on ziprasidone (N=) 263 256 261 269
PANSS Tota Score (3) 64.8 66.8 67.3 68.8 - 6.46 p<.0002 O<P(.03), P<R (.03)
Quality Adjusted life Years (4) 0.717 0.720 0.718 0.704 - 31 0.03 P>R (.005*)
Patient Preference Weighted Index (PPWI)(5) 0.124 0.075 0.050 0.062 - 111 0.34 ns
Data Set Il (df=2)Ovs.Qvs. R
Including Patientswith TD but excluding those on zipr. or perph. (N=) 328 326 332
PANSS Total Score (3) 65.8 --- 68.0 69.1 - 8.99 p<.0001 O< R (p<.0001*), O<Q (p<.005*)
Quality Adjusted life Years (4) 0.705 --- 0.705 0.698 - 11 0.33 ns
Patient Preference Weighted Index (PPWI)(5) 0.071 -0.005 0.022 2.05 0.13 ns
Data SetI11: Z vs. P
Excluding Patients with TD but including those on Ziprasidone (N=) 146 150
PANSS Total Score (3) 67.2 68.0 Not applicable ns
Quality Adjusted life Years (4) 0.722 0.716 Not applicable ns
Patient Preference Weighted Index (PPWI)(5) 0.120 0.124 Not applicable ns
DataSet 1V: Zvs.O,Qand R
Including Patients with TD and those on Ziprasidone (N=) 177 181 174 178
PANSS Total Score (3) 63.2 67.1 68.4 67.2 Not applicable ns
Quality Adjusted life Years (4) 0.721 0.709 0.702 0.710 Not applicable ns
Patient Preference Weighted Index (PPWI)(5) 0.100 0.060 0.062 0.113 Not applicable ns

(1) Bolded values highlight treatment conditions of primary interest in each data set.
(2) All pairwise p-values < .05 are presented. "*" = statistically significant using criteriafor multiple comparisons.
(3) Least square means of PANSS scores from months 1, 3, 6, 9, 12, 15, 18 (N= 4,816 patient-month observations for Data Set |; 4,480 for Data Set 1; 1,285 for Data Set 111,
and 3,802 for Data Set 1V).
(4) Least squared means of QALY s (range 0-1): statistical analysis based on inverse transformation from month 1, 3, 6, 9, 12, 15, 18 (N= 4,777 patient-month observations for Data Set I;
4,454 for Data Set 11; 1,270 for Data Set I11; and 3,063 for Data Set 1V).
(5) Least square means of PPWI (average z-scores weighted for patient preferences: interquartile range = -0.64 to + 0.64) from months 6, 12, and 18.
(N= 2,475 patient-month observations for Data Set |; 2,250 for Data Set I1; 1,695 for Data Set I11; and 1,613 for Data Set IV).
(6) ns = paired comparisons examined with this datra set were not significantly different.



Supplemental table G. Comparison of effectivenes during CATIE Phase 1 (i.e. with treatment crossovers excluded): mixed model analyses of monthly values by group (1,2).

Olanzapine (O) | Perphenazine (P) | Quetiapine (Q) |Risperidone (R)|Ziprasidone (2), F p Paired comparisons (6)
Total N= 328 256 326 332 182
Dataset | (df=3): Pvs.O,Q and R
Excluding patientswith TD and patients on ziprasidone (N=) 263 256 261 269
PANSS Total Score (3) 64.5 65.9 66.8 68.0 - 542 p=001 O<P (p=0.11), P<R (p=.03)
Qudity Adjusted life Years (4) 0.727 0.731 0.727 0.713 - 2.46 p=.06 ns
Patient Preference Weighted Index (PPWI)(5) 112 0.926 0.452 0.934 - 0.85 0.46 ns
Data Set Il (df=2)Ovs. Qvs. R
Including Patients with TD but excluding those on zipr. or perph. (N=) 328 326 332
PANSS Total Score (3) 65.5 — 67.6 68.4 - 6.53 p=0.0015 O< R (p<.0005*), O<Q (p<.017*)
Quality Adjusted life Y ears (4) 0.714 - 0.714 0.707 . 0.76 p=47 ns
Patient Preference Weighted Index (PPWI)(5) 0.404 -- 0.207 0.274 -- 0.6 p=22 ns
DataSetlll: Zvs. P
Excluding Patients with TD but including those on Ziprasidone (N=) 146 150
PANSS Tota Score (3) -- 65.4 -- - 68.3 Not applicable P<Z (p=.02)
Quality Adjusted life Y ears (4) -- 0.732 - - 0.720 Not applicable ns
Patient Preference Weighted Index (PPWI)(5) -- 0.894 - -- 0.760 Not applicable ns
DataSet 1V: Zvs. O,Qand R

Including Patients with TD and those on Ziprasidone (N=) 177 181 174 178
PANSS Total Score (3) 65.0 - 67.1 67.8 67.6 Not applicable 0<Z (p=.027)
Quality Adjusted life Years (4) 0.721 -- 0.718 0.714 0.714 Not applicable ns
Patient Preference Weighted Index (PPWI)(5) 0.619 -- 0.423 0.486 0.533 Not applicable ns

(1) Bolded values highlight treatment conditions of primary interest in each data set.
(2) All pairwise p-values < .05 are presented. "*" = statistically significant using criteria for multiple comparisons.
(3) Least square means of PANSS scores from months 1, 3, 6, 9, 12, 15, 18 (N= 3,411 patient-month observations for Data Set |; 3,221 for Data Set I1; 2,192 for Data Set |11,
and 2,143 for Data Set V).
(4) Least squared means of QALY s (range 0-1): statistical analysis based on inverse transformation from month 1, 3, 6, 9, 12, 15, 18 (N= 3,347 patient-month observations for Data Set I;
3,173 for Data Set I1; 2,143 for Data Set I11; and 2,109 for Data Set V).
(5) Least square means of PPWI (average z-scores weighted for patient preferences: interquartile range = -0.64 to + 0.64) from months 6, 12, and 18.
(N= 887 patient-month observations for Data Set |; 1,678 for Data Set 11; 1,210 for Data Set 111; and 1,171 for Data Set 1 V).
(6) ns = paired comparisons examined with this datra set were not significantly different.



Supplemental Figure A. Percentage of Patients Hospitalized Each
Month by Initial Assigned Medication
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Supplemental Figure B. Total Costs of Average Monthly Inpatient,
Nursing Home, and Residential Treatment by Initial Assigned
Medication
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Supplemental Figure C. Total Costs of Average Monthly Health
Care Including Outpatient Treatment by Initial Assigned
Medication
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Supplemental Figure D. Average Monthly PANSS Total Symptom
Score by Initial Assigned Medication
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Supplemental Figure E. Average Monthly Patient Self-Rating of
Health by Initial Assigned Medication
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Supplemental Figure F. Average Monthly Quality of Life Ratings
by Initial Assigned Medication
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Supplemental Figure G. Average Monthly Patient Preference
Weighted Index@ by Initial Assigned Medication
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