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BACKGROUND. More than 50,000 male patients received hormonal therapy for met- 
astatic prostate carcinoma in 1995. Nonsteroidal antiandrogens, such as flutamide, 
when used in conjunction with castration, are effective in prolonging the time to 
progression of disease and survival. Only one-third of newly diagnosed patients 
with metastatic prostate carcinoma receive flutamide. Physicians may be reluctant 
to prescribe flutamide because of quality of life, toxicity, and cost considerations. 
METHODS. Physician focus groups evaluated quality of life factors for metastatic 
prostate cancer. 
RESULTS. Using quality of life estimates with the National Cancer Institute's (NCI) 
0036 clinical trial results, our revised model of flutamide use predicted that, for 
minimal disease, survival increased by 4.33 quality adjusted months (QAMs) at an 
incremental cost of $25,000 per quality adjusted life year (QALV saved and for 
severe disease, survival increased by 4.11 QAM at a cost of $18,000 per QALY saved. 
However, if quality of life estimates are used in conjunction with the Prostate 
Cancer Trialists' Collaborative Group (PCTCG) meta-analysis estimates, survival 
increased by 2.1 QAM at an incremental cost of $41,000 per QALY saved for persons 
with severe disease and increased by 2.6 QAM at an incremental cost of $53,700 
per QALY saved for persons with minimal disease. 
CONCLUSIONS. Using NCI 0036 trial data, flutamide has an incremental cost-effec- 
tiveness more favorable than most therapies, while estimates based on the PCTCG 
found a less favorable outcome for the drug. Concerns about out-of-pocket expen- 
ditures and efficacy limit flutamide utilization; quality of life considerations are 
less cogent. Cancer 1996; 721854-61. 
0 1996 American Cancer Society. 

KEYWORDS combined androgen blockade, cost-effectiveness, flutamide, metastatic 
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ecause of concern over the high cost of health care for cancer, policy B makers are focusing on studies that evaluate cost effectivene~s.'-~ 
Although the clinical efficacy of new pharmaceutical agents is evaluated 
extensively prior to approval, it often takes several years to obtain esti- 
mates of cost effectiveness. These issues are especially important with 
respect to prostate carcinoma. Prostate carcinoma is the second most 
common malignancy in men, accounting for 240,000 new cases in 1995." 
Over 50,000 men with prostate cancer received therapy for metastatic 
disease in 1993, even with increasing focus on early diagnosis." 

Nonsteroidal antiandrogens, such as flutamide, have been shown in 
some studies to be effective in prolonging the time to progression of 
disease and overall survival for men with metastatic prostate carci- 
n ~ m a . " , ~ ~  However, these results are controversial. Some physicians may 

0 1996 American Cancer Society 
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t x x  rci1uc:tant to prescribe flutarnide because of concerns 
that survival benefits may not be as large as shown in the 
origitial National Cancer Institute and European Oncol- 
ogy k:search Trial Cooperativc (EORTC) s t ~ d i e s . ’ ~  A re- 
cent mctaanalysis of 1,542 patients who participated in 
Phase 111 clinical trials found only a 9% benefit with com- 
bined androgen blockade.” There are concerns that the 
economic hardship of out-of-pocket costs for patients of 
approximately $250 per month may be too large to merit 
use of thc drug, given the debate about its effectiveness. 
In  addition. some physicians may be concerned that gas- 
trointcwinal toxicity, which occurs in 10- 15% of patients, 
may limit its usefulness. 

I.iko many oral anticancer medications, flutamide is 
not rcimbursed by Medicare. H.ecently, we reported that 
flutainidc therapy had a favorable cost-effectiveness pro- 
filcx, with an estimated cost of $20,000-25,300 per year of 
life savc~I, when based on survival benefits observed in 
tlw National Cancer Institute Phase I11 randomized trial 
(study O O 3 6 ) ,  or an unfavorable cost-effectiveness profile 
with an estimated cost of $47,500-60,900 per year of life 
saved, when based on survival estimates from the Over- 
view study.”.’.’.’‘ ‘These models, however, did not take 
into consideration decreases in quality of life that occur 
when flutamide toxicity occurs and benefits in quality of 
life when time with stable disease is prolonged. There is 
coiicer~i that, even using the favorable estimates from the 
N C l  study, the survival benefits of flutamide may not be 
“worth i t ”  when one takes into consideration all aspects 
of quali ty of life associated urlth flutamide therapy. In 
contrast, when using the less favorable estimates from 
thc  Overview report, quality of life benefits may improve 
the cost-eflcctiveness profile of flutamide. In terms of 
health policy, a cost-effectiveness estimate of $40.000 per 
quality adjusted life year (QA1.Y) saved has frequently 
bcon used :is a cut point for policy makers. This is the 
estiinatcd cost of renal dialysis to save one QALY for per- 
sons with renal f a i l ~ r e . ~  This figure can also be compared 
with the cost per QALY for mammography screening for 
woiti(m oveI 50 years of age, with a favorable cost-effec- 
tiveness profile currently estimated at $20,000-50,000.’ 
‘Ihcrelore, after adjustment for changes in quality of life, 
if flutainitie therapy has an incremental cost of more than 
$40.000 t o  save one QALY, then it is likely to be viewed 
as being too expensive for sociery. In this study, we devel- 
oped cost-effectiveness estimares for flutamide therapy 
that take into consideration quality of life issues. We used 
two sources of data in these andyses: 1) the results of the 
National Cancer Institute Intergroup 0036 triali3 and the 
Prosf ate Cancer Trialists’ Collaborative Group metaana- 
lysis to model clinical efficacy and 2) focus group results 
from urologists and oncologists to model concerns over 
toxicities a i d  quality of life. In sensitivity analyses, we 
considered cost-effectiveness ratios based on the focus 

group quality of life estimates. Our objective was to illus- 
trate the strengths and weaknesses of economic models 
that included quality of life adjustments for evaluating 
combined androgen blockade (CAB) with flutamide. 

METHODS 
Quality of Life Assessments 
Quality of life estimates for the cost-effectiveness models 
were based on assessments from convenience groups of 
physicians who treated large numbers of prostate carci- 
noma patients. Four focus groups, consisting of 23 urolo- 
gists and 18 oncologists, were convened at the 1994 Ameri- 
can Society of Clinical Oncology meeting in Dallas, Texas, 
and at the 1994 American Urologic Association meeting in 
San Francisco, California. Physicians were excluded if they 
typically saw fewer than five patients per year. 

The focus groups probed issues of quality of life for 
metastatic prostate carcinoma patients, with concentra- 
tion on regular disease-related symptoms and treatment- 
related toxicities. After discussing these issues for 1 hour, 
physicians participated in an exercise to assess trade offs 
between living a long life with symptoms related to pros- 
tate cancer and its therapy or living for a shorter period 
of time, but without these symptoms. Similar focus group 
efforts with physicians have been used previously to eval- 
uate quality of life concerns for persons with other malig- 
nancies and other nonmalignant  disease^.'^,'^ 

After listing the major concerns related to prostate 
cancer and flutamide toxicity, physicians were asked time 
trade-off questions. Specifically, four major states were 
investigated in this exercise: A) asymptomatic (stable dis- 
ease); B) stable disease with gastrointestinal side effects 
from flutamide not severe enough to require discontinua- 
tion; C) moderate pain and fatigue (early progression); 
and D) severe pain and fatigue (late progression). Physi- 
cian responses were converted from length of life traded 
off from a presumed 1 year survival to scores from 0 
to 1 (utility scores). For example, if a physician felt that 
prostate carcinoma patients would have equal preference 
for 12 months of life with stable prostate carcinoma and 
minimal side effects vs. 11 months of life in perfect health, 
then the utility score would be 0.92 (11 monthdl2 
months). 

Quality of life adjustments to survival estimates were 
derived by multiplying the quality of life scores with ex- 
pected time in each health state. For example, a 1 year 
period of time for a man with stable disease would be 
adjusted to represent 0.92 QALYs when adjusted by the 
utility score of 0.92 that is associated with state A. QALYs 
for stable-disease patients who received flutamide were 
derived by taking a weighted average for persons with 
stable disease and no flutamide-related toxicities and QA- 
LYs for persons with stable disease and who experienced 
flutamide-related toxicities, such as gastrointestinal dis- 
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FIGURE 1. Decision-analysis model of prognosis of prostate carcinoma 
patients over time. 

comfort. Similar calculations were used to derive quality 
of life estimates for progressive-disease patients who re- 
ceived flutamide. Weights were derived from the toxicity 
results from the National Cancer Institute Intergroup 
0036 trial, in which between 13 and 20% of patients expe- 
rienced gastrointestinal side effects with flutamide. 

Structure of the Model 
The details of the modeling process have been described 
previous1y.l6 In brief, clinical strategies were modeled for 
patients with metastatic prostate carcinoma based on hy- 
pothetical cohorts of 70-year-old men with newly diag- 
nosed, untreated metastatic prostate carcinoma with 
good performance status and belonging to one of two 
cohorts, one with severe disease and one with minimal 
disease (based on the definition used in the NCI In- 
tergroup 0036 trial).13 Should these men receive first-line 
hormonal therapy alone (surgical orchiectomy or LhRH 
analogues) or first-line hormonal therapy plus flutamide 
(CAB)? A decision-analysis model using a Markov process 
to model the prognosis of these men followed, as a large 
cohort over time was developed (Fig. l).’9s20 The Markov 
model used a 3-month cycle. After the initial 3 months, 
patients move to one of three health states (Fig. 1): re- 
sponse with therapy (combined or partial remission); 
andlor no progression (stable); progression (progressive 
disease); or death from disease progression or other 
causes. Patients beginning a cycle with progressive dis- 
ease were assumed to have a constant risk of dying inde- 
pendent of an earlier therapy response. Nonprostate can- 
cer deaths were based on standard age-adjusted mortality 
tables. Data reported as rates were converted to probabil- 
ities. 

Probabilities 
The primary source of transition probabilities was the 
survival curve from the National Cancer Institute In- 
tergroup 0036 study (Table 1). We made the conservative 
assumption that the survival after progression was the 

TABLE 1 
Probabilities and Costs Used in the Model 

Baseline Range 

Probabilities per 3 mos. ( W )  

Response or stable to progression 
Response to death 

Severe disease 
Minimal disease 

Progression or death 
Relative efficacy of flutamide 
Costs per 3 mos. ($1 

Depot Goserelin 
Depot Leuprolide 
Flutamide, if used 
Response or stable disease 
Pragressive disease 
Death 

Discount rate 

0 

12 (3Glyear) 
6 (20iyear) 
19 (50lyear) 
25 

1000 
1400 
800 
300 
3600 
10,000 
5 

0-5 

7-20 (24-521year) 
3-10 (10-351year) 
15-30 (43-651year) 
0-50 

600-1500 
900-1800 
600-1000 
100- 1000 
1800-10,000 
3000-25,000 
0-10 

same, independent of flutamide. For the initial cycle, re- 
sponse was defined as any improvement in subjective or 
objective findings. Because defining a response can be 
difficult, we assigned the same probability of progression 
from response or stable disease. The relative efficacy of 
flutamide in reducing deaths was estimated from In- 
tergroup 0036 to be 25%. Because the model separately 
considers the probability of death from nonprostate can- 
cer, we used the cancer death hazard rate (efficacy = 1- 
hazard rate) when available. 

In the sensitivity analyses, we varied utility estimates 
of quality of life for patients with metastatic disease from 
1.0 (perfect health despite having prostate carcinoma) 
to 0.41 (the focus group estimate for severe metastatic 
prostate carcinoma). Sensitivity analyses based on differ- 
ent estimates of effectiveness and quality of life estimates 
were explored. In the earlier modeling effort, sensitivity 
analyses were based on varying estimates of costs, clinical 
effectiveness, toxicity, and arbitrary estimates of quality 
of life, and costs were found of less than $35,000 per 
year of life saved in every case.Ifi Since then, the Prostate 
Cancer Trialists’ Collaborative Group overview has been 
published, indicating an overall benefit of 9% for flutam- 
ide, and is included in our sensitivity analyses.” 

Cost of treatment. 
Costs varied with a patient’s health state (Table 1). Costs 
were considered from a global payer perspective, specifi- 
cally, all direct health care costs paid by Medicare or the 
Department of Veterans’ Affairs, and have been described 
in detail previously.’6 

Cost effectiveness. 
Cost-effectiveness models estimate the amount of money 
that is required to gain a certain benefit in both quantity 
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and quality of life. It is usually expressed as dollars per 
QALY saved. The aggregate cost:, and quality of life esti- 
mates were used to calculate the incremental cost utility 
of CAB with flutamide, which arc: defined as the cost per 
QALY gained from a societal perspective defined as: 

cost effectiveness 

- costs (CAB- orchiectomy) - 
quality-adjusted survival (CAB-orchiectomy) ' 

Time horizon. 
The baseline analysis used a 7 year period for severe dis- 
ease and a 10 year period for minimal disease to have 
95% of untreated patients die. 

Assumptions. 
The model used in this study included five assumptions 
that have been described in the previous model: 1) flu- 
tamide alters the probability or movement between re- 
sponse and stable disease to progressive disease; 2) after 
progression, flutamide is stopped; 3) after progression, 
the probability of death is constant per unit time for both 
arms; 4) all patients dying from prostate cancer live at 
least 3 months with progressive disease; 5) orchiectomy 
and LhRH analogs are equally effective and differ only in 
cost. In addition, two new assumptions that relate to 
quality of life were added to this model: 1) quality of 
life considerations allow for positive benefits to occur by 
extending the time one has with. stable or responsive dis- 
ease, and 2) 15% of patients taking flutamide were esti- 
mated to experience gastrointestinal side effects within 3 
months of beginning the therapy; therefore, they accrued 
3 months of drug costs and a decline in quality of life, and 
flutamide was discontinued at this point. Subsequently, 
these patients were modeled to have no subsequent ben- 
efit in their risk of recurrence, no drug costs related to 
flutamide, and quality of life estimates similar to the mo- 
notherapy subgroup. We also explored a scenario where 
no patients withdrew due to flutamide toxicity, but these 
patients had a persistent drug-related decrease in quality 
of life and a persistent potentid benefit in survival. 

RESULTS 
Quality of Life Assessments 
The 43 physicians varied with respect to demographic/ 
practice characteristics. Most physicians had been in 
practice for at least 12 years, and over 90% were board 
certified or board eligible in oricology or urology. About 
one-third were in private practice, one-third were in aca- 
demic practices, and the remainder were in other set- 
tings. At least half of the physicians treated more than 55 
patients per week and more than 10 new prostate carci- 
noma patients per month. The mean age of the physicians 

was 40 years. About half of the patients seen by these 
physicians in the average practice were over 55 years of 
age. 

The four physician focus groups felt that quality of 
life considerations were the most important factors asso- 
ciated with metastatic prostate carcinoma. Weight loss, 
anorexia, and pain were the major aspects of quality of 
life identified by all four groups; three groups highlighted 
depression and urinary obstruction; and two groups iden- 
tified reduced functional status, urinary incontinence, 
impotence and hot flashes with IbRH agonists or orchiec- 
torny, and fear of death as major concerns. Because a 
major aim of this study was to evaluate the cost effective- 
ness of flutamide therapy, specific questions about flu- 
tamide were probed. Two groups felt that cost and diar- 
rhea were major areas of concern, and only one group 
focused on inconvenience related to dosing. 

For the four scenarios associated with metastatic 
prostate carcinoma, the median utility values (and inter- 
quartile ranges) were: A (stable disease), 0.92 (0.88, 0.96); 
B (stable disease with gastrointestinal toxicity), 0.84 (0.75, 
0.88); C (early progressive disease), 0.83 (0.67, 0.88); and 
D (late progressive disease), 0.42 (0.25, 0.59). Responses 
were similar for urologists and oncologists across differ- 
ent age groups and practice settings. 

Baseline Cost-Eff ectiveness Analysis 
We have previously published cost-effectiveness analyses 
based on the NCI Intergroup 0036 trial and the Prostate 
Cancer Trialists' Collaborative Group metaanalysis, but 
we did not include quality of life adjustment.I6 By using 
a baseline relative efficacy of 25% from the NCI trial, the 
flutamide plus orchiectomy cohort had an average sur- 
vival benefit of 5.2 months for men with minimal disease 
and 4.0 months for men with severe disease ('l'able 2) .  
The incremental cost to gain this benefit was $25,300 
for minimal disease and $20,000 for severe disease per 
additional life year gained. By using the overview esti- 
mates with a relative efficacy, the flutamide plus orchiec- 
tomy cohort had an average survival benefit of 1.9 months 
for minimal disease and 1.5 months for severe disease. 
The incremental cost to gain this benefit was $60,900 for 
minimal disease patients and $47,500 for severe disease 
patients. 

Quality of Life Adjustments of Previously Derived Cost- 
Effectiveness Estimates 
Quality of life effects on the previously derived cost-effec- 
tiveness profiles of flutamide plus orchiectomy vs. orchi- 
ectomy alone can be derived.I6 The quality of life esti- 
mates are based on the utility scores from the physician 
focus groups and take into consideration two opposite 
effects: 1) decrements to quality of life associated with 
gastrointestinal toxicity that occurs within 3 months in 



1858 CANCER May 1,1996 / Volume 77 / Number 9 

TABLE 2 
Quality Adjusted Cost-Effective Estimatesa 

TABLE 3 
Sensitivity Analysisa 

Utility score estimate Costs per quality 
for early progressive Quality adjusted adjusted life year 
disease months benefit saved 

Quality-adjusted Cost per 
months of quality-adjusted 

Efficacy survival benefit life year saved 

Minimal disease 1 5.2 25,300 
0.83 4.3 27,000 
0.42 4.9 24,000 

Severe disease 1 4 20,000 
0.83 4.1 18,840 
0.42 4.5 17,200 

Flutamide DIUS orchiectomv versus orchiectomv alone. 

15% of patients (from the NCI 0036 Intergroup study) and 
2) improvement in overall quality of life associated with 
extension of time spent in a high quality of life state (sce- 
nario A) when compared with a low quality of life state 
associated with progressive disease [scenario C (early 
progression) or scenario D (late progression)]. 

If the utility score for progressive disease is 0.83 (as- 
sociated with scenario C), then the average benefit of CAB 
decreases to 4.33 months, at a cost of $27,000 per QALY 
saved for minimal disease patients, and increases to 4.1 1 
months, at a cost of $18,840 per QALY saved for severe 
disease patients (Table 2). However, if the utility score 
for progressive disease is as low as 0.42 (associated with 
scenario D), then the average benefit of CAB decreases 
to 4.89 quality-adjusted months (QAMs), at a cost of 
$24,000 per QALY saved for minimal disease patients, and 
increases to 4.51 QAMs at a cost of $17,200 per QALY 
saved for severe disease patients. In addition, if severe 
hepatic failure occurs at a rate of 1 in 200,000 cases and 
requires hepatic transplantation (at a cost of $200,000), 
then the quality of life benefit decreases by 0.01-0.02 
QAMs, at an additional cost of $10 per QALY saved. 

Additional analyses of the QALY estimates for CAB 
can also be derived that include medical castration with 
an LhRH agonist rather than orchiectomy. For example, 
if goserlin plus flutamide is used instead of an orchiec- 
tomy plus flutamide, then the cost per QALY gained in- 
creases by $5,500 for minimal disease patients and by 
$5,260 for severe disease patients (based on a utility score 
of 0.83 for the progressive disease state). Similarly, if leu- 
prolide plus flutamide is used instead of an orchiectomy 
plus flutamide, then the cost per QALY gained increases 
by $7,700 for minimal disease patients and $7,360 for 
severe disease patients. 

Sensitivity Analyses 
Single variable changes were done for all clinical and cost 
variables, and selected results are shown in Table 3. The 

Flutamide efficacy 
Minimal disease 50% 9 $15,600 
Severe disease 10% 2.1 $41,000 

L toxicityb 25% 3.5 $23,000 

per 3 months of 
flutamide 25% 4.1 $9,160 

Persistent gastrointestina 

Price reduction to $400 

a Based on utility estimate of 0.92 for stable disease and 0.83 for early progressive disease. 
bFifteen percent of patients have gastrointestinal toxicity but stay on flutamide with a decrease in 
aualitv of life until disease oromession 

most important analysis assessed a range of flutamide 
efficacy. For minimal disease, by using a relative efficacy 
of 50% found in the Intergroup subset analysis, which is 
prospectively being evaluated, and a utility score of 0.83 
for progressive disease, the benefit was 9.0 QAMs at a cost 
of $15,600 per QALY gained. By using the conservative 
estimate of 10% efficacy from the Prostate Cancer Tri- 
alists’ Collaborative Group overview and the progressive 
disease utility score of 0.83, the benefit is 2.1 QAMs for 
severe disease and 2.6 QAMs for minimal disease, at an 
incremental cost ranging from $41,000 for severe disease 
to $53,700 for minimal disease per QALY saved. 

Changes in the cost of flutamide use greatly affected 
the cost-effectiveness ratios, whereas continuing to use 
flutamide despite some mild gastrointestinal side effects 
had little effect. Reducing the cost of flutamide by 50% 
(presumably through volume purchasing) resulted in an 
incremental cost per QALY gained that decreased to be- 
tween $9,160 and 12,500. If all patients with severe dis- 
ease stay on flutamide, with 15% having a persistent de- 
crease in quality of life due to gastrointestinal side effects, 
the benefit is 3.5 QAMs at a cost of about $23,000 per 
QALY saved. 

DISCUSSION 
In 1993,50,000 men in the United States began hormonal 
therapy for metastatic prostate cancer.” We estimated 
the effects of alternative therapeutic strategies on quality- 
adjusted survival estimates and costs of care for 70-year- 
old men with newly diagnosed prostate cancer. Our 
model, which was based on clinical estimates of efficacy 
from the NCI Intergroup 0036 Trial, indicated that, 
whereas flutamide and castration are more expensive 
than castration alone, the QALY estimates are about 
$18,040 per QALY for men with severe disease and 
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$27,000 per QALY for men with minimal disease. esti- 
mates that are lower than many other generally accepted 
cancer therapies, such as chemotherapy for elderly 
women with breast cancer or for persons with acute non- 
lymphocytic leukemia.' In contrast, estimates based on 
the Prostate Cancer Trialists' Co'ilaborative Group over- 
view indicate that average survival increased by 2.1 
QAMs, at an incremental cost of :641,000 per QALY saved 
for persons with severe disease, .md by 2.6 QAMs, at an 
incremental cost of $53,700 per QALY saved for persons 
with minimal disease, estimates that are higher than 
many other generally accepted cancer therapies. 

A cost-effectiveness analysis, although it is poten- 
tially very useful, has several limitations that must be 
considered. lirst,  the clinical assumptions that are used 
in economic models are often derived from results of 
Phase Ill clinical trials, estimates from literature reviews, 
opinions of experienced consultants, or metaanalyses of 
many clinical trials. Each source of information has draw- 
backs. Estimates based on results of Phase 111 clinical 
trials may differ from results observed in routine clinical 
practice.",' Treatment patterns in a clinical trial may dif- 
fer from those in clinical practice. Close monitoring with 
laboratory tests and scans, frequent visits to physicians, 
and nurse visits add costs that are unlikely to occur in 
the clinical practice setting. Participation in a clinical trial 
may affect physician practice patterns. Physicians may 
be more likely to diagnose toxicity early (and to minimize 
the costs associated with the treatment of side effects) 
when a clinical trial is underway, because intensive obser- 
vation for toxicity is especially important during Phase 
111 licensing trials. Dose and tirning also may differ. In 
the practice setting, physicians may choose to delay CAB 
therapy until symptoms occur or may opt for cyclical 
rather than continuous therapy, scenarios that have not 
yet been evaluated for clinical effectiveness or cost effec- 
tiveness. There are inherent tensions that affect the de- 
sign of Phase 111 trials and that limit their ability to ad- 
dress cost-effectiveness  issue^.',^ Results from metaanaly- 
ses do not take into consideration the heterogeneity of 
patients and studies.15 It is possible that the most signifi- 
cant benefit of flutamide therapy will be found in men 
with minimal prostate cancer, arid the most cost-effective 
therapy may be with schedules and doses that have not 
been included in trials to date.':!.':' 

Second, economic models of pharmaceutical agents 
may be developed either prematurely or too late.' For 
example, one recent study addressed the cost-effective- 
ness of a new recombinant pharmaceutical product." This 
study found that a new drug was associated with signifi- 
cant cost savings when it was used as adjunct therapy 
for patients who received high-dose chemotherapy and 
autologous bone marrow transplantation. However, the 
drug was denied approval for general use by the FDA, 

TABLE 4 
Comparative Health Status Utility Scores: Selected Results" 

Health state 
Iltility 
estimate 

Tired, sleepless 
Stable, metastatic prostate cancer (this study) 
Colostomy 
Angina, moderate 
Stable. metastatic prostate cancer. Fleming et al 
Walking stick 
Stable metastatic prostate cancer, rvlth 

flutaniide associated gastrointestinal toxicity 
Early progression of metastatic prostate cancer 
Walking frame 
Limited walking, unable to work 
Hemadialysis 
Breast removed, arm stiff 
Late progression of metastatic prostate cancer 
Breast cancer spread, constant pain, terminal 

(1.92 
0.92 
(1.91 
~I.90 
0.90 
0.85 

0.83 
0.83 
0.81 
10.75 
l).(i2 
0.44 
0.42 
0.19 

' Nord E. Methods for qualiy adluslmenr of life years. Suc Sri Med 1992; 34:560-6. 

thus negating the usefulness of the cost-effectiveness 
study. In many other cases, cost-effectiveness studies are 
delayed, often because of the unwillingness of pharma- 
ceutical firms or funding agencies to support cost-effec- 
tiveness studies." With respect to flutamide, the drug has 
been available in clinical practice for several years, most 
physicians have already made their decision on whether 
or not to use the drug based on  concerns that it is either 
too expensive or provides benefits that are not worth the 
out-of-pocket costs incurred by patients, and cost-effec- 
tiveness estimates may not influence physician practice 
at this point in time." 

Third, although quality of life adjustments should be 
included in cost-effectiveness models, they are often 
methodologically difficult to obtain and may not signifi- 
cantly alter the cost-effectiveness In this study, 
physician estimates of utility estimates for persons with 
metastatic prostate carcinoma appeared to be consistent 
with estimates reported for persons with other diseases as 
well as with utility estimates used in the Patient Outcome 
Research Team (POW) studies ('fable 4).'"~''' A utility 
score of 0.92 for stable metastatic disease is similar to that 
reported for women with stable breast cancer, whereas a 
score of 0.41 for severe progressive disease is similar to 
that reported for persons undergoing hemodialysis."."' In 
addition, quality of life adjustments changed the cost- 
effectiveness estimates very little. Even though physician 
focus groups expressed concern over flutamide toxicity, 
quality-adjusted estimates of its cost-effectiveness are 
within the range of therapies that are felt to be socially 
desirable when the NCI data are used and to be above the 
range when the metaanalysis estimates are used (Table 5). 
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TABLE 5 
Cost-Effectiveness of Other Medical Interventions" 

Intervention Costs per qaly saved 

Low osmolar contrast media for low risk patients 

Bone marrow transplant for acute nonlymphocytic 

Dialysis for end-stage renal disease 
Flutamide for early metastatic prostate cancer 

Flutamide for early metastatic prostate cancer 

(vs. high contrast media) 220,000 

leukemia (vs. traditional chemotherapy) 59,300 
40,000 

(minimal disease patient) 24,000-27,000 

(severe disease patient) 17,200-20,000 
Chemotherapy in node negative breast cancer 18,000 
Neonatal intensive care unit for 1,000-1,499 gram 

babies (vs. routine care) 5100 

Detsb A, Naglie G. A clinician's guide to cost-eEectiveness analysis. Ann Intern Med 1990; 113:150- 
8. Hillner BE, McLeod DG, Crawford ED, Bennett CL. Estimating the cast-effectiveness of total androgen 
blockade with flutamide in MI prostate cancer. Urologv 1995633-40. 

Fourth, our results add to the ongoing debate about 
the usefulness of flutamide therapy. Quality of life consid- 
erations do not change the cost-effectiveness profiles of 
flutamide significantly. For physicians who believe that 
the drug has significant survival benefits, concern over 
flutamide-related diarrhea or other gastrointestinal side 
effects does not dramatically alter the favorable cost-ef- 
fectiveness profile of flutamide. In contrast, for physicians 
who are more uncertain about the survival benefits of 
flutamide, quality of life benefits associated with flutam- 
ide are unlikely to dramatically improve a generally un- 
favorable cost-effectiveness profile. Results from the 
ongoing Southwest Oncology Group study of combined 
androgen blockade vs. monotherapy as well as European 
studies of delayed treatment with flutamide are anxiously 
awaited, so that physicians can anchor their estimates of 
the clinical and cost effectiveness of flutamide. 

Finally, our study results point out an additional area 
of concern with respect to Medicare policies and oral 
medications. After adjusting for changes in quality of life 
due to drug toxicity and other factors, flutamide therapy 
has an incremental cost effectiveness that is less favorable 
than many accepted therapies when clinical estimates 
are based on the Prostate Cancer Trialists' Collaborative 
Group overview, and it has an incremental cost-effective- 
ness profile that is more favorable than many accepted 
therapies when estimates are based on the clinical trial 
results from the favorable NCI 0036 trial. Out-of-pocket 
expenditures have been shown to be significant barriers 
to cancer screening and palliative care treatment in previ- 
ous ~ t u d i e s . * ~ - ~ ~  Among Medicare beneficiaries, women 
who lacked supplemental health insurance were the most 
likely group of individuals to experience financial barriers 
to care, despite being at high risk for late stage breast 

cancer diagn~sis.'~ For persons with terminal cancer, oral 
medications are the least expensive form of pain control, 
costing from one-third to one-twelfth as much as paren- 
teral therapy, but they are often not used because of a 
Medicare policy that does not cover oral drugs.26 Because 
of limited reimbursement for oral morphine, there is a 
general reluctance of physicians to prescribe oral mor- 
phine, despite widespread evidence of both clinical effec- 
tiveness and cost savingsF6 Similarly, our study results 
suggest that the failure of Medicare to reimburse for oral 
anticancer medications and resultant out-of-pocket ex- 
penditures for flutamide present a significant barrier for 
prostate cancer treatments for those physicians who sup- 
port the NCI 0036 results. For these physicians, despite 
support that flutamide is likely to be both clinically effec- 
tive and cost effective, it is estimated that only 35% of 
men who are potentially eligible for the drug are esti- 
mated to actually receive flutamide." Unless legislation 
is passed that provides for Medicare reimbursement for 
oral anticancer drugs, patterns of use of flutamide are 
unlikely to change. 
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