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Accounting for heterogeneity of treatment effects is a corner-
stone of evidence-based medicine.1 As a result, clinical trials 
increasingly aim to test for effect differences across population 

subgroups.2 In addition to heterogeneity of treatment effects, economic 
evaluations of health interventions also need to consider variation in 
health care expenditures across subgroups.3 Variation in treatment ef-
fects, costs, or both will lead to variation in incremental cost-effective-
ness ratios (ICERs); a given intervention may therefore be cost-effective 
for some subgroups but not for others.4 This suggests that subgroup anal-
ysis is particularly informative for conducting cost-effectiveness studies 
for payers with varying proportions of enrollee subgroups. Insurance 
companies increasingly request information reflective of their member 
populations to be able to design better coverage and reimbursement 
schemes. 

In the prostate cancer (PC) setting, the existence of racial disparities 
in access to healthcare and in treatment outcomes constitutes another ra-
tionale for the conduct of subgroup analysis. PC mortality rates are more 
than twice as high in black men compared with white men in the United 
States.5 This difference may result from racial disparities in health ser-
vices use; compared with whites, blacks are more likely to be diagnosed 
with metastatic disease6 but less likely to undergo PC screening7 and to 
receive aggressive treatment rather than watchful waiting.8 Differences in 
tumor biology, health knowledge, and relationships with care providers 
may also play a role.9,10 

These motivations for subgroup analysis are important to consider 
when estimating real-world cost-effectiveness of chemotherapy in patients 
with advanced-stage PC, a setting in which variation in ICERs across sub-
groups has not been previously explored. Chemotherapy in patients with 
advanced-stage PC was restricted to palliative care for most of the previ-
ous decade.11 In 2004, docetaxel-based chemotherapy showed a survival 
benefit compared with mitoxantrone-based chemotherapy and was ap-
proved by the Food and Drug Administration for the treatment of meta-
static hormone-refractory PC.12 Several trials examining a variety of new 
chemotherapy agents for second-line therapy are currently under way.13,14 
These developments suggest that chemotherapy will play an increasingly 

larger role in the management of 
patients with advanced-stage PC. 
At the same time, chemotherapy 
costs have been steadily increas-
ing; the median price of cancer 

Racial Variation in the Cost-effectiveness of  
Chemotherapy for Prostate Cancer

Michael Grabner, PhD; Eberechukwu Onukwugha, PhD; Rahul Jain, PhD; 

and C. Daniel Mullins, PhD

 In this issue
  Take-Away Points / e152
 Published as a Web exclusive
  www.ajmc.com

Objective: Heterogeneity of treatment effects 
and expenditures impacts the cost-effectiveness 
of health interventions. This study investigates 
the variation in costs, effects, and incremental 
cost-effectiveness ratios (ICERs) associated with 
chemotherapy in elderly patients with metastatic 
(M1) prostate cancer (PC) across race/ethnicity 
subgroups (non-Hispanic whites, non-Hispanic 
blacks, and others). 

Study Design: Retrospective observational 
analysis. 

Methods: We examined patients 66 years or old-
er, identified by using the linked Surveillance, Ep-
idemiology, and End Results–Medicare data set, 
who were diagnosed with M1 PC between 2000 
and 2005. Cost data on the basis of Medicare 
reimbursements were available for 36 months 
after diagnosis. Mean costs and effects (life-years 
gained [LYG]) were adjusted for censoring. The 
baseline scenario examined PC-specific medical 
costs at 24 months and required survival of at 
least 3 months. Sensitivity analysis considered 
sampling uncertainty, selection into treatment, 
and adjustments to initial model assumptions. 

Results: We identified 3888 patients with M1 
PC, of whom 24% (n = 930) received chemo-
therapy (primarily docetaxel and mitoxantrone). 
Twenty percent of observations were censored. 
The full sample ICER was $99,146 per LYG (95% 
confidence interval [CI], $75,042 to $130,195). 
Estimates for whites (ICER, $107,095; 95% CI, 
$78,391 to $148,272), blacks (ICER, $59,887; 
95% CI, $22,860 to $121,509), and others (ICER, 
$123,909; 95% CI, $37,782 to $366,376) suggest 
considerable variation in the likelihood of chemo-
therapy being cost-effective. Results were similar 
in sensitivity analysis. 

Conclusion: Chemotherapy use in elderly 
patients with M1 PC is associated with an ICER 
of $99,146 per LYG. Subgroup analysis revealed 
heterogeneity in point estimates and consider-
able statistical uncertainty. To generate a reliable 
evidence base, efforts to increase the represen-
tation of minorities in health care data sets need 
to continue.
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drugs rose from $1553 in 1995 through 1999 to $7112 in 
2005 through 2009 (in 2007 dollars).15 Optimal allocation of 
healthcare resources warrants an investigation into the cost-
effectiveness of these treatments, given their moderate sur-
vival benefits and substantial costs. 

The objective of this study is to explore variation in the 
cost-effectiveness of chemotherapy for advanced-stage PC 
across demographic groups defined by race/ethnicity. We 
compare patients who received any type of chemotherapy 
with those who did not receive chemotherapy and present re-
sults for subgroups as well as for the full sample. We also adjust 
our cost estimates for the presence of censoring and conduct 
various types of sensitivity analyses. 

MEthODs 
Data Source and Study Population 

This retrospective observational study used patient-level 
data from the linked Surveillance, Epidemiology, and End 
Results (SEER)–Medicare claims database. We examined pa-
tients diagnosed with incident PC between 2000 and 2005 
with claims available from 1999 until the end of the study 
period (December 2007). Enrollment was limited to those pa-
tients who received androgen deprivation therapy at any time 
during observation and who had been diagnosed with meta-
static (M1) disease as defined using American Joint Commit-
tee on Cancer-TNM staging criteria.16 Exclusion criteria are 
listed in the eAppendix. 

Patients were censored if they enrolled in a health main-
tenance organization or lost Part A and/or B enrollment at 
any time after diagnosis. This study was approved by the 
University of Maryland Baltimore institutional review board 
(HP-00042760). 

Estimation of Costs and Effects 
The study takes a payer perspective. Costs were derived 

as Medicare payments to providers (reimbursements in US$), 
which generally are considered a good proxy for true econom-

ic costs.17 Prescription drug payment informa-
tion from Medicare Part D is not yet available 
in SEER-Medicare, but Part B covers most 
types of chemotherapy and related treatments.17 
Monthly costs were available for a maximum of 
36 months after diagnosis and summed up over 
time, until death or censoring occurred, to cal-
culate final costs per patient. The baseline anal-
ysis considered all medical care costs related to 
a PC diagnosis, given that these costs are most 
likely to differ across PC patients who received 
or who did not receive chemotherapy. 

As a result of skewed cost data, we used a nonparametric 
bootstrap with 1000 repetitions to test for differences across 
groups.18,19 We also addressed the fact that cost observations 
are right-censored because of patients dropping out of the 
sample for reasons other than death–for instance, by enroll-
ing in a health maintenance organization. We adjusted for 
censoring by using an inverse probability weighting tech-
nique proposed by Bang and Tsiatis,20,21 which uses only 
completely observed patients but, unlike simpler alternative 
approaches, corrects for the disproportionate influence of 
patients with shorter survival times. The method accom-
plishes this adjustment by scaling down the cost contribu-
tion of patients who are less likely to be censored and scaling 
up the cost contribution of patients who are more likely to 
be censored. 

Effectiveness was measured using mean survival improve-
ment in days from diagnosis, estimated as the area under the 
Kaplan-Meier survival curve during the relevant time horizon. 
Chemotherapy use was defined as the presence of a claim for any 
chemotherapy agent based on the Healthcare Common Proce-
dures Coding System (covering hospital inpatient, outpatient, 
home health care, and hospice claims) and the National Drug 
Code number (covering durable medical equipment providers). 

ICERs were calculated as the difference in mean costs 
across treatment (any chemotherapy) and comparison (no 
chemotherapy) groups divided by the difference in mean ef-
fectiveness (life-years gained [LyG]). Confidence intervals 
[CIs] for the ICER were derived using a percentile-based non-
parametric bootstrap with 1000 repetitions.22 

Primary Statistical Analysis 
The baseline scenario used a time horizon of 24 months 

from diagnosis for the calculation of costs and effects and lim-
ited the study population to those patients who survived at 
least 3 months after diagnosis. No discounting or inflation-ad-
justment was implemented. All calculations were performed 
for the full sample as well as for subgroups defined by race/
ethnicity (non-Hispanic whites, non-Hispanic blacks, oth-

Take-Away Points
Chemotherapy in patients with metastatic prostate cancer may be cost-effective 
for some racial subgroups but not for others. Considerable uncertainty presents 
challenges for managed-care decision makers. 

n	 Point estimates of incremental cost-effectiveness ratios range from $60,000 per 
life-year gained (LYG) for blacks to $107,000 per LYG for whites and $124,000 per 
LYG for others (Asians and Hispanics). Estimates for minorities are associated with 
substantial statistical uncertainty. 

n	 Depending on an insurance company’s enrollee population characteristics, this 
uncertainty may lead to different coverage and reimbursement decisions. 

n	 Efforts to increase the representation of minorities in healthcare data sets need 
to continue.
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ers). Statistical analysis was performed using SAS version 9.2 
(SAS Institute, Cary, NC). Estimates were considered statis-
tically significant if the associated P value was less than .05. 

Sensitivity Analysis 
Sensitivity analysis explored the effects of changes on the 

estimated ICER (vs baseline): all medical care costs (vs PC-
specific medical care costs), a 36-month time horizon from di-
agnosis (vs a 24-month horizon), and no survival requirement 
(vs a requirement of at least 3 months of survival). Sampling 
uncertainty was evaluated graphically using an ICER scatter 
plot and a cost-effectiveness acceptability curve (CEAC) on 
the basis of 1000 repetitions that were generated by using the 
bootstrap technique. A CEAC plots the probability of the 
treatment being cost-effective for a continuum of willingness-
to-pay (WTP) thresholds.23 

We also calculated ICERs in propensity score (PS)–
matched samples, stratified by subgroups, to account for 
selection into treatment on the basis of observable patient 
characteristics.24 Patients were matched based on their pro-
pensity to receive chemotherapy by using a greedy matching 
technique for each subgroup.25 A list of variables for the PS 
model is available in the appendix. 

REsults 
Descriptive Results 

We identified 3888 patients with M1 PC who were on 
androgen deprivation therapy during the sample period and 

who survived 3 months or more after diagnosis. The race dis-
tribution of non-Hispanic whites, non-Hispanic blacks, and 
others was 77%, 13%, and 10%, respectively. Average age was 
78 years (standard deviation, 7 years), and median follow-up 
was 26 months (average, 31 months). Twenty-four percent of 
patients (n = 930) received chemotherapy at any time dur-
ing follow-up. Docetaxel-based regimens accounted for 72% 
of chemotherapy claims (62% in 2000; 66% in 2001; 74% in 
2002; 82% in 2003; 74% in 2004; 76% in 2005). appendix 
a1 contains detailed descriptive statistics. 

PC-specific medical costs at 24 months followed a right-
skewed, nonnormal distribution. No clustering at zero was 
observed. Censoring rates at 24 months were 22% for those 
patients who did not receive any chemotherapy and 17% for 
those who received chemotherapy. 

Cost-Effectiveness Results 
Mean costs were $34,973 (effects, 670 days) and $21,143 

(effects, 618 days) in the treatment and comparison groups, 
respectively (Table). Incremental costs were $13,830 (95% 
CI, $11,828 to $15,772) and incremental effects were 52 days 
(95% CI, 40 to 64), resulting in an ICER of $99,146 (95% CI, 
$75,042 to $130,195) per LyG. 

Sample sizes across race/ethnicity subgroups included n = 
736, n = 104, and n = 90 in the treatment groups and n = 
2249, n = 395, and n = 314 in the comparison groups for non-
Hispanic whites, non-Hispanic blacks, and others, respec-
tively. Incremental costs were $14,355, $10,851, and $13,346 
for non-Hispanic whites, non-Hispanic blacks, and others, 

n		Table. Costs, Effects, and ICERs for the Baseline Scenario 

All  Whites Blacks Others

No 
Chemo-
therapy  

(n = 2958)

Any 
Chemo-
therapy  
(n = 930)

No  
Chemo-
therapy  

(n = 2249)

Any 
Chemo-
therapy  
(n = 736)

No  
Chemo-
therapy  
(n = 395)

Any 
Chemo-
therapy  
(n = 104)

No 
Chemo-
therapy  
(n = 314)

Any 
Chemo-
therapy  
(n = 90) 

Mean cost, $ 21,143 34,973 20,679 35,033 23,728 34,579 21,550 34,895 

Mean effect, days 618.2 669.9 615.9 665.8 614.9 686.1 642.6 685.5 

Correlation -0.19 -0.31 -0.18 -0.28 -0.26 -0.40 -0.21 -0.43 

Censoring, % 22.3 16.9 21.4 17.3 23.4 13.4 22.8 17.9 

Incremental cost, $ 13,830 14,355 10,851 13,346 

  95% CI, $ 11,828 to 15,772 12,120 to 16,612 4923 to 16,547 6523 to 20,634

Incremental effect, days 51.7 50.0 71.2 42.9

  95% CI, days 39.6 to 63.8 36.6 to 62.5 37.7 to 101.7 11.7 to 73.6

ICER, $ per LYG 99,146 107,095 59,887 123,909

  95% CI, $ per lYG 75,042 to 130,195 78,391 to 148,272 22,860 to 121,509 37,782 to 366,376

Mean and incremental estimates based on a bootstrap with 1000 replications. CIs were calculated using a percentile method from the same bootstrap. 
Baseline scenario reflects 3 months minimum survival from diagnosis, prostate cancer-–related costs, and a 24-month time horizon.  
CI indicates confidence interval; ICER indicates incremental cost-effectiveness ratio; lYG, life-year gained.
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respectively. Incremental survival effects were 50 days, 71.2 
days, and 42.9 days, for non-Hispanic whites, non-Hispanic 
blacks, and others, respectively, which leads to ICERs (costs 
per LyG) of $107,095, $59,887, and $123,909 for non-His-
panic whites, non-Hispanic blacks, and others, respectively. 
The Table reports 95% CIs for incremental costs, effects, and 
ICERs. 

Sensitivity Analysis 
Sampling uncertainty is evaluated graphically in Figures 

1 and 2. Figure 1 depicts a scatter plot of incremental costs 
and effects according to race/ethnicity subgroups on the basis 
of 1000 bootstrap samples per subgroup. Most observations 
are in the northeast quadrant, which indicates that chemo-
therapy receipt is associated with increased survival as well 
as increased PC-specific costs. ICERs for whites are tightly 
clustered, whereas those for blacks and others exhibit greater 
variation. The majority of observations for blacks are to the 
southeast of those for whites, which suggests lower costs and 

greater effects for blacks. However, CIs for incremental costs, 
effects, and ICERs for all 3 race/ethnicity subgroups overlap 
(Table). 

Taking this sampling uncertainty into account, Figure 2 
plots the likelihood of chemotherapy being cost-effective for 
a range of WTP thresholds. For the full sample, this CEAC 
suggests that, for chemotherapy to be cost-effective in 90% 
of patients, society’s WTP for an additional life-year would 
have to be approximately $120,000. This masks substantial 
heterogeneity across subgroups. To be 90% cost-effective, 
the required WTP threshold would be $135,000 for whites, 
$90,000 for blacks, and $230,000 for others. Results from 
sensitivity analysis of study parameters were similar (appen-
dix a2). 

We also examined the effect of selection into treatment 
on observables by calculating costs and effects in PS-matched 
subsamples. In the full sample without stratification, the ICER 
was virtually identical. The ICER for blacks decreased by half, 
whereas the ICER for others increased by a factor of 2. CIs were 

n	Figure 1. Scatter Plot of Incremental Costs and Effects According to Race/Ethnicity Subgroups on the Basis of 
1000 Bootstrap Samples
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much wider across all subgroups. In all sensitivity analysis sce-
narios, CIs overlapped with those from the baseline scenario. 

DIsCussIOn 
This article reports a series of ICERs for chemotherapy 

treatment in metastatic PC across demographic subgroups. 
Our full sample results indicate a cost per LyG of just below 
the $100,000 threshold in the baseline scenario. Point esti-
mates reveal considerable variation across subgroups defined 
by race/ethnicity from a low that is not much higher than 
the $50,000 threshold in non-Hispanic blacks to a high that 
is nearly $125,000 for others. Compared with the full sample, 
CIs for subgroups may be narrower or wider: on the one hand, 
increased homogeneity within a subgroup would tend to nar-
row the CI; on the other hand, statistical uncertainty stem-
ming from a smaller sample size may lead to a wider CI. In our 
sample, the second effect seems to dominate the first, specifi-
cally for blacks and others. 

Although the estimated ICERs are not statistically different 
across race/ethnicity groups, uncertainty within subgroups may 
result in different conclusions regarding cost-effectiveness. At 
a WTP threshold of $100,000 and in a population consisting 
only of whites, chemotherapy would be cost-effective in only 
37.6% of cases and hence not recommended. Among blacks, 
however, chemotherapy would be cost-effective in 94% of cases 
at that threshold. Uncertainty is greatest for the third race/
ethnicity group, which contains observations of patients with 
Asian and Hispanic backgrounds in roughly equal proportion–2 
groups with generally disparate health outcomes.26 Although 
the ICER point estimate in this subgroup is similar to that of 
whites, the scatter plot shows much more dispersion (Figure 1), 
and chemotherapy would be cost-effective in 90% of cases at a 
much higher WTP threshold of $230,000 (Figure 2). 

Faced with such considerable uncertainty, insurance 
companies may opt for less favorable coverage or higher 
cost-sharing, depending on their enrollee population. An 
alternative approach would be the collection of additional 

n	Figure 2. Likelihood of Chemotherapy Being Cost-effective for a Range of Willingness-to-Pay Thresholds
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subgroup-specific information to build a more robust evi-
dence base. Efforts to increase the representation of minor-
ity populations in clinical trials, registries, and other data 
sets have intensified during the past decade,27,28 but barri-
ers remain.29 Given the controversies surrounding subgroup 
analysis,2,30 there is also a need for guidelines on how to 
conduct and report the results of such stratification in cost-
effectiveness studies, similar to recommendations currently 
being introduced for clinical trials.31 

Our study has several advantages. Although the cost-ef-
fectiveness of docetaxel-based chemotherapy has been exam-
ined previously (with a reported ICER of £32,706 [$51,028] 
per quality-adjusted life-year compared with mitoxantrone-
based chemotherapy),32 that analysis was undertaken using a 
decision-analytic model and did not examine variation across 
subgroups. Our study, in contrast, uses patient-level data from 
a diverse, real-world population and examines cost-effective-
ness for important demographic subgroups. Approximately 
20% of observations in our sample were censored; to address 
the resulting bias in mean cost estimation, we applied inverse 
probability weighting to the complete observations. Although 
adjusting for censoring is part of the International Society 
for Pharmacoeconomics and Outcomes Research cost-ef-
fectiveness analysis guidelines,33 it is only slowly becoming 
more widespread in practice.19 Finally, we have conducted 
sensitivity analyses for key alternative scenarios as well as PS 
matching, to account for selection into treatment, which is a 
well-known challenge in the use of observational data.34 

This study also has limitations. We examined elderly pa-
tients with PC in SEER-Medicare, and generalizability be-
yond the Medicare population may be limited. We chose to 
model the cost-effectiveness of any chemotherapy receipt 
compared with no chemotherapy receipt as opposed to look-
ing at specific agents because of concerns about selection 
into agent-specific treatment and reduced statistical power as 
a result of smaller sample sizes across subgroups. The study is 
conducted from a payer’s point of view and does not include 
all costs that may be relevant from society’s standpoint. In 
addition, we did not adjust cost and effect estimates for all 
potential confounders. Covariate adjustment in the presence 
of censored data is an active research topic.35,36 We believe 
that our focus on patients with M1 disease and stratification 
by race addressed the key confounding variables in this popu-
lation; furthermore, results were similar in samples in which 
patients were matched on the basis of PS. 

In conclusion, in a sample of elderly patients with M1 
prostate cancer, the ICER of chemotherapy is estimated at 
$99,146 per LyG compared with no chemotherapy. Although 
point estimates vary across subgroups defined by race/ethnic-
ity, CIs overlap. As a result of substantial statistical uncer-

tainty, especially within minority subgroups, chemotherapy 
may be considered cost-effective at vastly different WTP 
thresholds. This suggests that efforts to increase the available 
information by broadening the representation of minorities 
in clinical trials, registries, and other healthcare data sources 
need to continue. 
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n	 Appendix 

Exclusion Criteria
Patients were excluded if 1 or more of the following applied:
 (1) age less than 66 years,  
 (2) history of cancer in the previous 5 years,  
 (3) cancer diagnosis from death certificate or autopsy,  
 (4) unknown diagnosis month,  
 (5)  not enrolled in Medicare Part A and B for the 12 months before and including  
  the month of diagnosis, 
 (6) enrolled in a health maintenance organization for the 12 months before and 
  including the month of diagnosis, 
 (7) unknown surveillance, Epidemiology, and End Results (sEER) stage.

Propensity Score Model
the following variables were included in the propensity score (Ps) model for the full sample: age group at  
diagnosis (referent category [RC], age 66-74 years), race/ethnicity (RC, non-hispanic white), currently married 
(RC, not currently married), poorly differentiated tumor (RC, well or moderately differentiated tumor),  
Charlson comorbidity index (CCI) score (RC,CCI score is 0), positive prostate-specific antigen (PsA) test  
(RC, nonpositive PsA test), patient residence in an urban location (RC, nonurban residence), and a proxy 
measure of poor performance status based on whether or not the patient had a claim
during the 12 months of prediagnosis indicating the use of a wheelchair, a walking aid, home oxygen, a 
skilled nursing facility, or a hospitalization. the Ps model also contained census level measures of socioeco-
nomic status (% of persons with 4 or more years of college education; % of households speaking English 
not well or not at all; median income for the census tract) and indicators for diagnosis years and the locations 
of sEER registries.
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n	 Appendix A1. Characteristics of Patients With Metastatic Prostate Cancer on ADT With a Minimum Survival of 3 
Months (N = 3888) 

 Any Chemotherapy No Chemotherapy

 
Characteristic

All  
(n = 930)

Whites  
(n = 736)

Blacks  
(n = 104)

Others  
(n = 90)

 
  P

All  
(n = 2958)

Whites  
(n = 2249)

Blacks  
(n = 395)

Other  
(n = 314)

 
  P 

Portion of full study 
group, %

23.92 24.66 20.84 22.28 .1295 76.08 75.34 79.16 77.72 .1295 

Demographic

  Mean age, years 74.6 74.8 74.1 73.4 .13 78.6 79.2 76.1 77.5 <.001 

  Married, % 69.7 72.3 50.0 71.1 <.001 58.8 61.1 44.8 59.2 <.001 

Clinical

  Poorly differentiated 
  tumor, %

63.6 62.4 69.2 66.7 .32 56.5 55.9 57.0 60.5 .29 

  CCI >2, % 10.0 9.7 11.5 11.1 .78 15.1 14.5 17.7 15.9 .23 

Treatment

  Docetaxel, % 72.4 72.0 74.0 73.3 .89 — — — — —

  Mitoxantrone, % 21.3 22.0 17.3 20.0 .52 — — — — —

  Median time to  
  chemotherapy, months

16.0 15.0 18.0 18.0 .09 — — — — —

  Radiation, % 60.2 62.2 46.2 60.0 .01 33.9 34.4 26.1 39.8 .00 

  urologist visit, % 87.2 87.8 87.5 82.2 .33 86.6 86.5 88.1 85.7 .60 

  RadOnc visit, % 40.7 42.1 29.8 41.1 .06 26.5 26.5 22.5 32.2 .02 

  MedOnc visit, % 85.5 86.7 77.9 84.4 .06 49.5 49.8 50.1 46.5 .53 

  Primary care visit, % 62.5 64.5 50.0 60.0 .01 65.7 66.7 62.8 61.8 .10 

Other

  urban domicile, % 91.0 90.0 91.4 98.9 .02 87.0 84.7 91.7 97.8 <.001 

  Poor performance, %a 18.0 18.5 17.3 14.4 .63 24.1 24.0 27.3 21.3 .17 

  PsA test, % 83.2 83.6 78.9 85.6 .40 82.3 82.4 82.3 81.5 .92 

  Positive PsA test, % 79.7 79.4 77.9 84.4 .47 79.9 80.0 80.3 79.3 .95 

  Median follow-up time,  
  months

30.0 29.0 33.0 30.5 .08 24.0 24.0 24.0 27.0 .14 

Census level

  >4 years of college, % 26.4 29.2 13.2 18.9 <.001 23.8 26.8 11.5 17.7 <.001 

  no or poor English, % 5.0 3.5 6.2 16.4 <.001 5.2 3.7 4.5 17.6 <.001 

  Median income, $ 46,465 49,310 27,221 43,624   <.001 42,172 44,884 27,484 40,251.5 <.001

P values are from c2 tests for categorical variables and rank sum tests for continuous variables.  
ADt indicates androgen deprivation therapy; CCI, Charlson Comorbidity Index; MedOnc, medical oncologist; PsA, prostate-specific antigen; RadOnc, radiation 
oncologist.  
aAt least 1 indicator of poor performance status (presence of a claim for use of a wheelchair, a walking aid, home oxygen, a skilled nursing facility, or a 
hospitalization during the 12 months prior to diagnosis).
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n	Appendix A2. Sensitivity Analysis 

Scenario All Whites Blacks Others 

Baseline

  ICER 99,146 107,095 59,887 123,909 

  95% CI 75,042 to 130,195 78,391 to 148,272 22,860 to 121,509 37,782 to 366,376 

All medical costs

  ICER 94,411 106,872 44,733 102,975 

  95% CI 67,850 to 126,566 74,241 to 148,293 -3421 to 106,813 -1064 to 320,394 

36-month time horizon

  ICER 106,290 108,027 67,674 128,555 

  95% CI 78,488 to 146,604 75,710 to 152,936 30,733 to 140,016 -1,828,112 to 2,623,735 

No survival requirement

  ICER 72,997 76,293 52,266 91,455 

  95% CI 57,996 to 91,827 59,565 to 97,899 19,190 to 101,748 34,999 to 203,587 

PS sample

  ICER 96,719 132,761 32,718 277,471 

  95% CI 65,739 to 144,645 80,544 to 235,064 -764 to 324,188 -250,060 to 1,232,647

ICERs are reported in us$ per lYG and are based on a bootstrap with 1000 replications. CIs were calculated using a percentile method from the same 
bootstrap. Baseline scenario reflects 3 months minimum survival from diagnosis, prostate cancer–related costs, and a 24-month time horizon. some 
CIs contain negative ICERs as a result of a few bootstrap replications with negative incremental costs or negative incremental effects. there were no 
bootstrap replications with both negative incremental costs and negative incremental effects.  
CI indicates confidence interval; ICER, incremental cost-effectiveness ratio; lYG, life-years gained; Ps, propensity score.


