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	   	   1.	  Purpose	  and	  Questions	  
	  
	   	   	   	   Why	  be	  concerned	  with	  empirical	  modeling	  of	  parameters	  
	   	   	   	   that	  describe	  distributions	  of	  cancer	  costs?	  
	  
	   	   	   	   I.e.:	  To	  what	  use	  will	  estimates	  of	  various	  parameters	  
	   	   	   	   describing	  various	  distributions	  of	  various	  aspects	  (e.g.	  
	   	   	   	   prevention,	  screening,	  treatment,	  ...)	  of	  cancer	  costs	  be	  put?	  
	  
	   	   	   	   	   *	  Budgeting/Forecasting	  (e.g.	  CMS)	  
	  
	   	   	   	   	   *	  Disease	  Management	  (ACOs,	  etc.)	  
	  
	   	   	   	   	   *	  Moving	  Clinical	  Practice	  (Cost-‐based	  EBM)	  
	  
	   	   	   	   	   *	  Evaluation	  
	  
	   	   	   To	  be	  most	  useful,	  econometric	  strategies	  should	  be	  tailored	  to	  the	  
	   	   	   decisions	  or	  questions	  at	  hand.	  



Estimating Health Care Costs Related to Cancer Treatment
From SEER-Medicare Data

MARTIN L. BROWN, PHD,* GERALD F. RILEY, MSPH,† NICKI SCHUSSLER, BS,‡ AND

RUTH ETZIONI, PHD§

BACKGROUND. Cancer-specific medical care
costs are used by health service researchers,
medical decision analysts, and health care poli-
cymakers. The SEER-Medicare database is a
unique data resource that makes it possible to
derive incidence- and prevalence-based esti-
mates of cancer-related medical care costs by
site and stage of disease, by treatment ap-
proach, and for age and gender strata for indi-
viduals older than 65 years.

OBJECTIVES. This paper describes the cost-
related data available in the SEER-Medicare
database, and discusses techniques and meth-
ods that have been used to derive various cost
estimates from these data. The limitations of

SEER-Medicare data as a source of cost esti-
mates are also discussed.

RESULTS. Examples of cost estimates for colo-
rectal and breast cancer derived from SEER-
Medicare are presented, including estimates of
incidence-based cost (average cost per patient)
by the initial, terminal, and continuing care
phases of cancer treatment. Estimates of
cancer-related treatment costs, costs by type of
treatment, and long-term costs are presented,
as are prevalence-based costs (aggregate Medi-
care and national expenditures) by cancer type.

Key words: SEER; Medicare; cancer; cost; ex-
penditures. (Med Care 2002;40[supplement]:
IV-104–IV-117)

Cancer is a major source of mortality and
morbidity in the United States and accounts for a
significant proportion of overall health care costs.
Total medical care expenditures for cancer account
for approximately 5% of all health care expendi-
tures and 10% of the Medicare expenditures.1
Policymakers and researchers are interested in
timely and reliable estimates of cancer-specific
medical care costs because such estimates can be
used (1) as one component of the overall eco-
nomic burden associated with cancer morbidity
and mortality;2 (2) to understand the magnitude of
financial and productive resources that must be
mobilized to effectively care for cancer patients; (3)

as inputs to cost-effectiveness evaluations of can-
cer prevention, screening, and treatment policies,
and cancer programs and interventions;3 and (4)
to evaluate the societal benefit–cost returns on
investments in cancer research and control.4 For
many of these applications it is useful, or maybe
even necessary, that cost data are available at the
level of cancer site, stage at diagnosis, and type of
treatment, and that costs can be described longi-
tudinally, as a function of time from the date of
cancer diagnosis. In addition, researchers and poli-
cymakers are interested in cost data that are
representative of broad and diverse populations
and health care settings. Cost estimates derived
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costs associated with the terminal care phase are
relevant to issues concerning end-of-life care and
its role in the health care system. Initial phase
costs are relevant to comparing short-term costs
associated with different primary therapies. A sec-
ond reason is that phase-specific costs are useful
for estimating long-term cancer care costs from
diagnosis to death. Because survival can be lengthy
after certain cancer diagnoses, we cannot
follow-up all patients from diagnosis to death in
our database. By combining phase-specific costs
with survival distributions estimated from SEER,
we can produce synthetic estimates of long-term
cancer care costs using Medicare claims data that
cover only a few years. Our method of estimating
long-term costs will be described later.

We determined the duration of phases by ex-
amining longitudinal patterns of average monthly
costs from diagnosis to death. Monthly costs
tended to follow the pattern shown in Fig. 1,
which contains data for persons in whom breast
cancer was diagnosed during the period 1980 to
1998. Cost curves were “U-shaped,” with high
costs near the times of diagnosis and death, and
lower costs in between. To define our phases more
precisely, we conducted a joinpoint analysis,15

which allowed the identification, through regres-
sion modeling of observed data, of the point(s) at
which statistically significant changes occur in the
slope of the cost function. Using joinpoint analysis
and clinical judgment, we defined the initial phase
of care for colorectal cancer patients to be the
month of diagnosis and the following 5 months.
The terminal phase was defined to be the last 12
months of life, and the continuing care phase was
all time in between the initial care and terminal
care phases. Using the joinpoint analysis, we look
at average monthly costs from time of diagnosis to
identify the initial phase and average monthly
costs before death to identify the terminal phase.
That is, for the initial phase we look “forward” at
the pattern in monthly costs from the data of
diagnosis, while for terminal phase we look “back-
ward” at the pattern of monthly costs from the
date of death. While actual expenditures are ob-
served over a relatively short period, our database
contains records on individuals whose initial diag-
nosis of cancer occurred as long ago as 1973. Thus,
one of the strengths of this approach, compared
with a pure prospective approach using data ob-
served over a limited period, is that the distribu-
tion of expenditures observed for patients in the
terminal and continuing phases are broadly rep-

resentative of survival experiences. For example,
estimates using data from 1994 to 1998 include
observations of terminal phase costs for individu-
als dying as long as 25 years after the date of
diagnosis.

Patients with short-term survival (eg, those
surviving less than 18 months) present a problem
analytically because there may not be enough
months of survival to establish full-term initial and
terminal care phases. Cost patterns for short-term
survivors of colorectal cancer are shown in Fig. 2.
The three curves show monthly costs for persons
surviving 4, 8, and 12 months after diagnosis. All
three cohorts have markedly increasing costs in
the months leading up to diagnosis, with very high
costs in the month of diagnosis. Monthly costs
decreased after diagnosis, and then (for 8- and
12-month survivors) gradually increased again as
the month of death approached.

We considered several alternatives for classify-
ing the months of short-term survivors into
phases. Short-term survivors could be assigned to

FIG. 2. Average monthly Medicare payments from 6
months before diagnosis to death for persons surviving 4, 8,
and 12 months after a diagnosis of colorectal cancer.

FIG. 1. Average monthly Medicare payments for breast
cancer by survival time according to SEER-Medicare data
from 1990 to 1998.
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SUMMARY

Many analyses of healthcare costs involve use of data with varying periods of observation and right censoring of
cases before death or at the end of the episode of illness. The prominence of observations with no expenditure for
some short periods of observation and the extreme skewness typical of these data raise concerns about the
robustness of estimators based on inverse probability weighting (IPW) with the survival from censoring
probabilities. These estimators also cannot distinguish between the effects of covariates on survival and intensity of
utilization, which jointly determine costs. In this paper, we propose a new estimator that extends the class of two-
part models to deal with random right censoring and for continuous death and censoring times. Our model also
addresses issues about the time to death in these analyses and separates the survival effects from the intensity effects.
Using simulations, we compare our proposed estimator to the inverse probability estimator, which shows bias when
censoring is large and covariates affect survival. We find our estimator to be unbiased and also more efficient for
these designs. We apply our method and compare it with the IPW method using data from the Medicare–SEER files
on prostate cancer. Copyright r 2010 John Wiley & Sons, Ltd.
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1. INTRODUCTION

Longitudinal profiles of healthcare costs and utilization data arising out of claims databases and from
clinical trials are widely used for health technology assessments, for estimating the costs of an episode of
illness, and for many other purposes. Usually, the analyst can never observe all the patients until the end
of their episode of illness or treatment, or until they die. Hence, an integral aspect of the analytical
problem is dealing with the censoring of the observations. It has been convincingly established that
traditional survival models, which are used to deal with censoring in time-to-event data, fail to address
censoring in costs data even when the censoring are assumed to be random. This is because inherent
patient heterogeneity with respect to cost–accumulation implies that the cumulative cost at the
censoring time is positively correlated with the cumulative cost at the endpoint of interest (Lin et al.,
1997; Lin, 2000a,b), thereby violating the independence assumption required for applying the survival
methods.

To address such censoring, researchers have proposed survival-adjusted (Lin et al., 1997; the ‘LIN97’
estimator henceforth) or inverse-survival probability of censoring weighted estimators that are

*Correspondence to: Section of Hospital Medicine, Department of Medicine, The University of Chicago, 5841 So. Maryland Ave,
MC-2007, Chicago, IL 60637, USA. E-mail: abasu@medicine.bsd.uchicago.edu

Copyright r 2010 John Wiley & Sons, Ltd.



The marginal effect of a covariate X on m̂ðXÞ is given by
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Although the formula seems daunting, the implementation is relatively simple as one just estimates
the marginal effects from each of the three regressions above and plugs them into Equation (10).

One very interesting feature of this estimator is that it explicitly separates the marginal effect of each
covariate on total accumulated costs into two parts: a portion that is brought about by affecting
survival and another that is due to affecting the rates of cost–accumulation. Standard error for m̂ðXÞ and
@m̂ðXÞ=@X can be readily obtained via bootstrapping.

3. SIMULATIONS

3.1. Designs

3.1.1. Simulation 1. We start by using Lin’s (2003) design points to carry out extensive simulations to
evaluate our proposed estimator and to compare it with the BTL00 estimator (Bang and Tsiatis, 2000;
Lin, 2000a,b, 2003) which relies on inverse probability weighting of the observed cost function using the
survival probability of censoring. Following Lin (2003), the survival and censoring times are generated
from the exponential distribution with mean m and the uniform ð0; cÞ distribution, respectively.
Maximum follow-up time is set to 10 equally spaced intervals, (0, 10], at the end of which all survival
times and cost–accumulation processes are censored. We study the combinations of (m, c)5 (5,40),
(5,20), (10, 40) and (10, 20) that yield approximately 20, 30, 40, and 50% censored survival times.
Additionally, we also study a (10,12) combination that was not a part of Lin’s (2003) original design
points, but that generates censoring of about 60% typical for many long-term administrative data sets.
Costs for individual i in the kth interval are generated using:

yki ¼ ½Iðk ¼ 1Þ udi 1IðVi4tkÞ ðZi1ukiÞ

1Iðtk�1oVi � tkÞ fðZi1ukiÞðVi � tk�1Þ1ufig� e
b0Xi ; k ¼ 1; . . . ; 10; i ¼ 1; . . . ; n ð11Þ

where Zi; uki; u
d
i ; and ufi are independent random variables with the uniform (0,1) distribution for Zi and

mki and uniform (0,5) and (0,10) distributions for udi and ufi , respectively. As Lin (2003) describes, this
data generation mechanism creates a J-shaped time patterns in costs typical of most cost–accumulation
processes, especially cancer patients (Brown et al., 2002). These shapes for different death cohorts are
illustrated in Figure 1.

We set X to be a treatment indicator with 500 (5 n/2) subjects in each of the two groups and b is set
to 1. We study the coefficient on X estimated by the BTL00-estimator for comparison to the results
presented in Lin (2003). However, in order to compare results across estimators, we focus on the
average incremental effect of the treatment on the cost scale rather than focusing on regression
coefficients. Therefore, interest lies in the incremental effect parameter:

D ¼
X10
k¼1

ðmkðX ¼ 1Þ � mkðX ¼ 0ÞÞ ð12Þ
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	   	   2.	  Methods	  and	  Questions	  
	  
	  
	   	   	   	   *	  Often	  questions	  will	  be	  structured	  so	  that	  mean	  or	  
	   	   	   	   	   expected	  costs	  -‐-‐	  or	  those	  that	  arise	  in	  well-‐defined	  
	   	   	   	   	   subpopulations	  (e.g.	  age-‐based)	  -‐-‐	  will	  be	  of	  primary	  	  
	   	   	   	   	   interest.	  
	  
	  
	   	   	   	   *	  In	  other	  cases,	  however,	  considerations	  of	  high-‐end	  or	  
	   	   	   	   	   upper-‐tail	  costs	  are	  of	  foremost	  interest	  (insurance,	  
	   	   	   	   	   disease	  management,	  etc.)	  so	  that	  understanding	  
	   	   	   	   	   such	  tail	  behavior	  and	  its	  possible	  persistence	  suggests	  
	   	   	   	   	   alternative	  econometric	  strategies.	  
	  
	   	  



 

	  
	  
	  
	   	   3.	  Cost	  Models	  and	  Evaluation	  
	  
	  
	   	   	   	   *	  Concerns	  about	  CE	  ("comparative	  effectiveness")	  analysis	  
	   	   	   	   	   ignoring	  costs	  
	  
	   	   	   	   *	  Analogous	  concerns	  in	  evaluation	  contexts	  about	  cost	  
	   	   	   	   	   modeling	  ignoring	  outcomes:	  What	  do	  the	  resources	  
	   	   	   	   	   expended	  buy	  us?	  
	  
	   	   	   	   *	  Increasingly	  obvious	  that	  we	  must	  pose	  good	  cost-‐effectiveness	  
	   	   	   	   	   questions	  to	  move	  public	  policy,	  clinical	  practice,	  etc.	  
	  
	   	   	   	   *	  Yet	  how	  the	  questions	  get	  posed	  and	  how	  the	  data	  are	  	  
	   	   	   	   	   assembled	  to	  address	  them	  is	  perhaps	  insufficiently	  
	   	   	   	   	   appreciated.	  
	  
	   	  



©
 C

om
st

oc
k 

im
ag

es

DECEMBER 2007

Research on the
Comparative 

Effectiveness of 
Medical Treatments

CONGRESS OF THE UNITED STATES
CONGRESSIONAL BUDGET OFFICE

A

P A P E R
CBO



 

	  
	  
	  
"Comparative	  effectiveness"...	  
	  

As	   applied	   in	   the	   health	   care	   sector,	   an	   analysis	   of	   comparative	   effectiveness	   is	  
simply	  a	  rigorous	  evaluation	  of	  the	   impact	  of	  different	  options	  that	  are	  available	  
for	  treating	  a	  given	  medical	  condition	  for	  a	  particular	  set	  of	  patients.	  Such	  a	  study	  
may	  compare	  similar	  treatments,	  such	  as	  competing	  drugs,	  or	  it	  may	  analyze	  very	  
different	   approaches,	   such	   as	   surgery	   and	   drug	   therapy.	   The	   analysis	  may	   focus	  
only	  on	  the	  relative	  medical	  benefits	  and	  risks	  of	  each	  option,	  or	  it	  may	  also	  weigh	  
both	  the	  costs	  and	  the	  benefits	  of	  those	  options.	  In	  some	  cases,	  a	  given	  treatment	  
may	  prove	  to	  be	  more	  effective	  clinically	  or	  more	  cost-‐effective	  for	  a	  broad	  range	  
of	   patients,	   but	   frequently	   a	   key	   issue	   is	   determining	   which	   specific	   types	   of	  
patients	  would	  benefit	  most	  from	  it.	  	  Related	  terms	  include	  cost-‐benefit	  analysis,	  
technology	   assessment,	   and	   evidence-‐based	   medicine,	   although	   the	   latter	  
concepts	  do	  not	  ordinarily	  take	  costs	  into	  account.	  (U.S.	  CBO,	  2007) 
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Treatments for Clinically Localized Prostate Cancer

Clinician’s Guide

This guide summarizes clinical evidence comparing the effectiveness and safety of treatments  

for clinically localized prostate cancer. It discusses expectant management and three active 

treatments (radical prostatectomy, radiation therapy, and hormonal therapy). This guide does  

not cover nutritional supplements. It also does not cover some newer treatments (cryotherapy, 

high-intensity focused ultrasound, and laparoscopic or robotic-assisted prostatectomy) for which 

there is little research about comparative effectiveness. This guide does not address strategies to 

prevent or screen for prostate cancer or strategies to treat advanced prostate cancer.

CLiniCaL BoTTom Line

n Men whose tumors have high 
Gleason scores have higher rates 
of cancer recurrence and death 
than men who have tumors with 
low Gleason scores. This is true no 
matter what treatments are used. 

 level of confidence ●  ●  ● 

n Men who have radical prostatec-
tomy for localized prostate  
cancer are less likely to develop 
distant metastases or die from  
the cancer than men who use  
expectant management. 

 level of confidence ●  ● ●

n Radical prostatectomy, radiation 
therapy, and hormonal therapy 
result in more long-term side 
effects than expectant manage-
ment. These include sexual,  
urinary, and bowel problems.

 level of confidence ●  ●  ● 

n Evidence is insufficient to  
determine whether radiation or 
hormonal therapy results in fewer 
deaths or cancer progressions  
than expectant management.

n Evidence is insufficient to deter-
mine whether any type of radiation 
therapy results in fewer deaths or 
cancer recurrences than radical 
prostatectomy.

SourCe The source material for this 
guide is a systematic review of 592 research 
publications. The review, Comparative 
Effectiveness of Therapies for Clinically 
Localized Prostate Cancer (2008), was 
prepared by the Minnesota Evidence-based 
Practice Center. The Agency for Healthcare 
Research and Quality (AHRQ) funded the 
systematic review and this guide. The guide 
was developed using feedback from clinicians 
who reviewed preliminary drafts.

ConfidenCe SCaLe

The confidence ratings in this guide are derived 
from a systematic review of the literature.  
The level of confidence is based on the overall 
quantity and quality of clinical evidence. 

HigH ●  ●  ●  There are consistent results  
from good quality studies. Further research  
is very unlikely to change the conclusions.

medium ●  ● ●  Findings are supported, but 
further research could change the conclusions. 

Low ●  ●  ●  There are very few studies,  
or existing studies are flawed.

 

Treatment approaches vary by geographic 
region of the United States and by  
physician specialty. The reasons for  
this variation are not clear and are  
not strongly linked to tumor grade 
(Gleason score) or PSA levels.

This guide provides research evidence  
to help clinicians work with patients  
to manage localized prostate cancer. 
Most long-term evidence about treat-
ments comes from followup of men 
whose cancers were detected prior  
to widespread PSA screening. 

The long-term outcomes of treatments for 
men with PSA-detected disease are not 
yet available and may be different than 
the results summarized in this guide.

Prostate cancer is common and primarily 
affects men older than 65. About  
90 percent of men diagnosed with  
prostate cancer will have clinically  
localized disease (cancers confined to 
the prostate gland). 

Since the early 1990s, both the number 
of men screened with the prostate 
specific antigen (PSA) blood test and 
the incidence of newly diagnosed cases 
have increased substantially. 

PSA screening detects cancers earlier 
and of smaller size than other clinical 
methods. Increased detection of  
localized disease has led to more 
frequent intervention with treatments 
that are potentially effective but have 
side effects.  

CLiniCaL iSSue



 
TreaTmenTS for CLiniCaLLy LoCaLized ProSTaTe CanCer  /  Clinician’s guide

2 3

TreaTmenT oPTionS
The first treatment decision is generally whether to use expectant management or an active treatment. As most men 

diagnosed with localized prostate cancer die from other causes, quality of life is an important consideration. Weighing 

the options includes considering the benefits and risks of active treatment compared with expectant management in light 

of individual factors such as age, health status, Gleason score, PSA level, and patient preferences. Radical prostatectomy 

and radiation therapy are the most commonly used active treatments. Hormonal therapy is usually adjuvant therapy to 

prostatectomy or radiation, although it is sometimes used as the sole initial therapy for localized prostate cancer.

expectant management
With expectant management (also known 
as watchful waiting or active surveil-
lance), men have regular monitoring  
of their prostate cancer. Monitoring  
may include PSA testing, digital rectal 
examination, prostate ultrasound, or 
prostate biopsy. If the cancer progresses, 
an active treatment can be added. 

radical Prostatectomy
Radical prostatectomy is the most widely 
used surgical treatment for prostate 
cancer. Men who are initially treated 
with radical prostatectomy tend to be 
younger and report better health status 
than men initially treated with radiation 
therapy or hormonal therapy. They also 
tend to be younger and healthier than 
men who use expectant management. 
Evidence is insufficient to determine 
whether older men attain the same  
benefits from radical prostatectomy  
as younger men.

Risks of surgery increase with age.  
Treatment-related problems are also 
common in older men. Up to 10 percent 
of men 65 and older experience cardio-
pulmonary complications after surgery.  

Most prostatectomies involve lower 
abdominal incision. Nerve-sparing 
surgical techniques are widely used and 
are designed to lessen the chance of 
erectile dysfunction (ED). Evidence is 
insufficient to judge whether newer  
techniques, such as laparoscopic or 
robotic-assisted prostatectomy, are as 
effective as conventional surgery.

n Men who have radical prostatectomy 
for localized prostate cancer are less 
likely to die from prostate cancer than 
men who use expectant management. 
(See Figure 2.)

 level of confidence ●  ● ●

n Using hormonal therapy before  
prostatectomy (neoadjuvant hormonal 
therapy) does not improve survival  
or cancer recurrence rates compared 
with prostatectomy alone.

 level of confidence ●  ● ●
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figure 2. radical Prostatectomy Versus  
expectant management1  

1 Results are from a large, randomized controlled 
trial of men diagnosed between 1989 and 1999.  
Average age at diagnosis was 65 years, average 
Gleason score 5–6, and average PSA 13 ng/mL.  
Most cancers were not diagnosed by PSA  
testing. Men in both groups who had local  
progression received hormonal therapy.  
(N Engl J Med 2005;352:1977-84.)

gleason Scores
Gleason scores range from 2 to 10 
and measure the aggressiveness of 
the cancer. Tumors with scores of 
8–10 are most aggressive.

Higher Gleason scores are  
associated with greater risk of  
recurrence, progression, and death 
from prostate cancer, regardless  
of the type of treatment.
level of confidence ●  ● ●

In estimating the risk of cancer  
progression, Gleason score is often  
considered along with the PSA level.

figure 1. effect of gleason Score and age on 
10-year Prostate Cancer Specific mortality1
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1 Results are from a large study of men  
diagnosed between 1971 and 1984. Men initially 
used expectant management or hormonal 
therapy. The cancers were not diagnosed by  
PSA testing. (JAMA 2005;293:2095-101.)
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radical prostatectomy vs. watchful waiting

 

1983

 

the 10-year absolute differences in disease-specific
and overall mortality were statistically significant,
by 5.3 (P=0.01) and 5.0 (P=0.04) percentage points,
respectively, in favor of radical prostatectomy. In ad-
dition, the cumulative incidence of distant metas-
tasis was 10.2 percentage points lower in the sur-
gery group than in the watchful-waiting group.
Because clinical manifestations of disseminated
disease virtually always precede death,
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 this finding
might herald a further lowering of the risk of death
due to prostate cancer in the radical-prostatectomy
group after a longer period of follow-up. We found
no evidence that the benefit of radical prostatectomy
was exaggerated by more frequent administration
of hormonal treatment, since hormonal therapy
was given less often in the radical-prostatectomy
group than in the watchful-waiting group (110 pa-
tients vs. 177 patients).

We found that the reduction in disease-specific
mortality as a result of radical prostatectomy was
greatest among, or even limited to, patients younger
than 65 years. The multivariate analyses indicated
that this finding was attributable, only to a limited
extent, to differences between younger and older
men in the distribution of PSA levels or Gleason
scores; however, there may have been other differ-
ences in characteristics between younger and older
men at the time of inclusion. These results have
limited interpretability for two additional reasons:
they were based on small numbers, since the study
was not powered to analyze subgroups, and the
analysis was exploratory rather than based on any
a priori biologic hypothesis. Therefore, the results
of the subgroup analyses should be an incentive to
conduct further research rather than to introduce
an immediate change in clinical practice.

Observational cohort studies have analyzed sur-
vival rates among patients whose cancer was man-
aged by watchful waiting. After 10 years of follow-
up, such studies yielded disease-specific survival
rates of 87 percent,
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 86 percent,
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 and 83 per-
cent.
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 In our trial, the corresponding 10-year fig-
ure was 85 percent. The similar prognosis among
patients randomly assigned to watchful waiting in
our trial and those analyzed in observational stud-
ies indicates that our findings are generalizable to
patients in similar settings. If watchful waiting with
curative intervention in patients with rising PSA
levels (as detected with active monitoring) yields
better survival than does traditional watchful wait-
ing, the difference between watchful waiting and
primary surgery should diminish. As yet, however,

there is no evidence from a randomized trial that
the monitoring of PSA levels with accompanying
curative intervention will yield better results than
will watchful waiting as used in this trial and in the
observational studies.

In this follow-up period, we found a substan-
tial absolute difference between the two groups in
terms of local progression (which can cause prob-
lems with the micturition, pain, and anxiety). More-
over, the need for hormonal treatment increased in
frequency in the watchful-waiting group, as did the
need for palliative radiation; both types of treat-
ment were associated with side effects that influ-
enced patients’ quality of life and well-being. Thus,

 

Figure 2. Cumulative Incidence of Distant Metastasis (Panel A) and of Death 
from Any Cause (Panel B).
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Background

Primary debulking surgery before initiation of chemotherapy has been the standard 
of care for patients with advanced ovarian cancer.

Methods

We randomly assigned patients with stage IIIC or IV epithelial ovarian carcinoma, 
fallopian-tube carcinoma, or primary peritoneal carcinoma to primary debulking 
surgery followed by platinum-based chemotherapy or to neoadjuvant platinum-based 
chemotherapy followed by debulking surgery (so-called interval debulking surgery).

Results

Of the 670 patients randomly assigned to a study treatment, 632 (94.3%) were eligible 
and started the treatment. The majority of these patients had extensive stage IIIC 
or IV disease at primary debulking surgery (metastatic lesions that were larger than 
5 cm in diameter in 74.5% of patients and larger than 10 cm in 61.6%). The largest 
residual tumor was 1 cm or less in diameter in 41.6% of patients after primary 
debulking and in 80.6% of patients after interval debulking. Postoperative rates of 
adverse effects and mortality tended to be higher after primary debulking than 
after interval debulking. The hazard ratio for death (intention-to-treat analysis) in 
the group assigned to neoadjuvant chemotherapy followed by interval debulking, as 
compared with the group assigned to primary debulking surgery followed by chemo-
therapy, was 0.98 (90% confidence interval [CI], 0.84 to 1.13; P = 0.01 for non-
inferiority), and the hazard ratio for progressive disease was 1.01 (90% CI, 0.89 to 
1.15). Complete resection of all macroscopic disease (at primary or interval surgery) 
was the strongest independent variable in predicting overall survival.

Conclusions

Neoadjuvant chemotherapy followed by interval debulking surgery was not inferior 
to primary debulking surgery followed by chemotherapy as a treatment option for 
patients with bulky stage IIIC or IV ovarian carcinoma in this study. Complete resec-
tion of all macroscopic disease, whether performed as primary treatment or after 
neoadjuvant chemotherapy, remains the objective whenever cytoreductive surgery 
is performed. (Funded by the National Cancer Institute; ClinicalTrials.gov number, 
NCT00003636.)
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	   	   4.	  Using	  Models	  of	  Costs	  and	  Outcomes	  to	  Move	  Policy	  and	  Practice	  
	  
	  
	   	   	   	   *	  Tension	  in	  U.S.	  involving	  widespread	  appreciation	  that	  
	   	   	   	   	   costs	  must	  be	  balanced	  against	  outcomes	  vs.	  	  
	   	   	   	   	   restrictions	  or	  inertia	  (PPACA,	  culture,	  soft	  budgets)	  
	   	   	   	   	   against	  using	  formal	  -‐-‐	  or	  even	  informal	  -‐-‐	  economic	  
	   	   	   	   	   evaluation	  
	  
	  
	   	   	   	   *	  Easy	  to	  propose,	  but	  what	  to	  do?	  
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Background

The aggressive and heterogeneous nature of lung cancer has thwarted efforts to 
reduce mortality from this cancer through the use of screening. The advent of low-
dose helical computed tomography (CT) altered the landscape of lung-cancer screen-
ing, with studies indicating that low-dose CT detects many tumors at early stages. 
The National Lung Screening Trial (NLST) was conducted to determine whether 
screening with low-dose CT could reduce mortality from lung cancer.

Methods

From August 2002 through April 2004, we enrolled 53,454 persons at high risk for 
lung cancer at 33 U.S. medical centers. Participants were randomly assigned to un-
dergo three annual screenings with either low-dose CT (26,722 participants) or sin-
gle-view posteroanterior chest radiography (26,732). Data were collected on cases of 
lung cancer and deaths from lung cancer that occurred through December 31, 2009.

Results

The rate of adherence to screening was more than 90%. The rate of positive screen-
ing tests was 24.2% with low-dose CT and 6.9% with radiography over all three 
rounds. A total of 96.4% of the positive screening results in the low-dose CT group 
and 94.5% in the radiography group were false positive results. The incidence of 
lung cancer was 645 cases per 100,000 person-years (1060 cancers) in the low-dose 
CT group, as compared with 572 cases per 100,000 person-years (941 cancers) in 
the radiography group (rate ratio, 1.13; 95% confidence interval [CI], 1.03 to 1.23). 
There were 247 deaths from lung cancer per 100,000 person-years in the low-dose 
CT group and 309 deaths per 100,000 person-years in the radiography group, 
representing a relative reduction in mortality from lung cancer with low-dose CT 
screening of 20.0% (95% CI, 6.8 to 26.7; P = 0.004). The rate of death from any cause 
was reduced in the low-dose CT group, as compared with the radiography group, 
by 6.7% (95% CI, 1.2 to 13.6; P = 0.02).

Conclusions

Screening with the use of low-dose CT reduces mortality from lung cancer. (Funded 
by the National Cancer Institute; National Lung Screening Trial ClinicalTrials.gov 
number, NCT00047385.)
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Bending the Cost Curve in Cancer Care
Thomas J. Smith, M.D., and Bruce E. Hillner, M.D. 

Annual direct costs for cancer care are projected 
to rise — from $104 billion in 20061 to over 
$173 billion in 2020 and beyond.2 This increase 
has been driven by a dramatic rise in both the 
cost of therapy3 and the extent of care.4 In the 
United States, the sales of anticancer drugs are 
now second only to those of drugs for heart dis-
ease, and 70% of these sales come from prod-
ucts introduced in the past 10 years. Most new 
molecules are priced at $5,000 per month or more,5 
and in many cases the cost-effectiveness ratios 
far exceed commonly accepted thresholds.6 This 
trend is not sustainable.7,8

We must find ways to reduce the costs of every-
day care to allow more people and advances to 
be covered without bankrupting the health care 
system. Brody recently challenged each medical 
specialty to identify at least the top five tests or 
treatments for which costs could be substantially 
reduced without depriving any patient of mean-
ingful benefit.9 Medical oncologists directly or 
indirectly control or influence the majority of can-
cer care costs, including the use and choice of 
drugs, the types of supportive care, the frequency 
of imaging, and the number and extent of hos-
pitalizations. Here, we respond to Brody’s chal-
lenge by suggesting five changes in medical on-
cologists’ behavior (Table 1) and five changes in 
their attitudes and practice (Table 2) that will 
bend the cancer-cost curve downward. We recog-
nize that these changes will cause discomfort 
and adjustments, since all of them will inevitably 
result in dissatisfaction for important constitu-
ents such as patients, physicians, or payers. Un-
less otherwise stated, our recommendations are 
restricted to the care of patients with incurable 
solid tumors and not those with curable cancers.

Changing Oncologists ’  Behavior

Targeting Surveillance Testing or Imaging

The American Society of Clinical Oncology 
(ASCO)10 and National Comprehensive Cancer 
Network (NCCN)11 guidelines agree that there is 

no benefit to surveillance testing with serum tu-
mor markers or imaging for most cancers, in-
cluding those of the pancreas, ovary,12 or lung,13 
yet these tests are commonly used in many set-
tings. In breast cancer, randomized studies 
showed that scheduled (not symptom-guided) 
imaging does not detect curable recurrences or 
alter survival. Twenty years ago, the estimated 
cost of wasted medical resources in the United 
States for patients with breast cancer was $1 bil-
lion per year.14 The common exception is colon 
cancer, for which some patients do benefit from 
scheduled carcinoembryonic antigen testing and 
computed tomography.15

Changing practice will not be easy. Patients 
want reassurance that things will be “caught 
early,” and it can be troubling to both patients 
and doctors to confront the realization that de-
tecting liver metastasis when the lesion mea-
sures 1 cm rather than 2 cm does not alter the 
prognosis. Many practices earn ancillary income 
from ordering laboratory and imaging tests. Ad-
vocates for testing who believe that modern ad-
vances in treatment justify routine testing should 
attempt to confirm this contention by means of 
randomized trials or prospective studies, just as 
for other innovations.

Besides lowering costs, targeting testing has 
other benefits. Switching to a new norm of less 
testing and better survivorship counseling could 
reduce patient anxiety.16 To increase the use of 
effective testing strategies, we envision a multi-
pronged social-marketing approach that would 
include printed guidelines distributed at office 
visits17 and support from advocacy groups, pro-
fessional societies, and insurers. We suggest that 
ASCO add recommendations regarding surveil-
lance testing to its Quality Oncology Practice 
Initiative (QOPI).18

Sequential Monotherapy versus Combination 
Therapy

This is another area in which the ASCO and 
NCCN guidelines agree. Using advanced breast 
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cancer as an example, experts recommend “se-
quential monotherapy . . . in the absence of 
rapid clinical progression, life-threatening vis-
ceral metastases, or the need for rapid symptom 
and/or disease control”19 and state that “there is 
no compelling evidence that combination regi-
mens are superior to sequential single agents.”11 
A Cochrane meta-analysis showed that combina-
tion therapy had a small advantage over single 
agents for first-line therapy but caused more tox-
icity, and the review left unresolved the question 
of whether sequential single agents were a better 
choice.20 Many of the available combination-
agent versus single-agent clinical trials for sec-
ond-line or later therapy are fatally flawed by not 
including appropriate crossover to the second 
therapy.21 There are situations in which combi-
nation therapy is better, such as in patients with 
lymphoma and in second-line treatment in colon 
cancer, but these are exceptions.

Why is this important? First, patients will live 
just as long but will avoid toxic effects. Second, 
society will benefit from cost reductions associ-
ated with less chemotherapy, fewer supportive 
drugs, and fewer toxicity-associated hospitaliza-
tions.

Limiting Chemotherapy on the Basis  
of Performance Status

For patients with advanced metastatic solid tu-
mors, we should think strongly about using che-
motherapy based on performance status. Perfor-
mance status has been consistently shown to be 
a major independent predictor of treatment re-
sponse and survival in many types of cancer. Pa-
tients with cancer often are elderly, have sub-
stantial coexisting illnesses, and have already 
been treated with multiple therapies. We suggest 
a simple rule: patients must be well enough to 
walk unaided into the clinic to receive chemo-
therapy (i.e., have an Eastern Cooperative Oncol-
ogy Group performance status of 3 or below, 
meaning that they are capable of only limited 
self-care and are confined to a bed or chair more 
than 50% of waking hours22). All the NCCN 
guidelines that mention performance status are 
in agreement for solid tumors. Of course, excep-
tions must be made for patients with functional 
limitations due to other conditions or with pre-
viously untreated, highly responsive disease, such 
as those with amplified expression of human 
epidermal growth factor receptor type 2 in breast 
cancer or myeloma. But these patients constitute 

a small group as compared with those who have 
progressive solid tumors. Implementation of such 
a simple threshold could dramatically decrease 
the use of chemotherapy at the end of life.

Reducing Chemotherapy Dose in Metastatic 
Solid Cancers

One of our most expensive drugs does not treat 
the cancer but helps to stimulate white-cell growth 
sooner after chemotherapy. Hematopoietic colony-
stimulating factors (CSFs) are critical to some 
aspects of modern chemotherapy, such as dose-
dense chemotherapy, induction therapy in leuke-
mia, and intense therapy for lymphoma.23 Yet the 
expense is tremendous and the clinical benefit 
smaller than hoped; for instance, survival is not 
improved by using CSFs in two of the most chemo-
therapy-sensitive cancers, lymphoma24 and small-
cell lung cancer.25

To our knowledge, no randomized trial–based 
evidence for any of the four most common can-
cers — metastatic, hormone-refractory breast or 
prostate cancer, non–small-cell lung cancer, and 
colon cancer — has shown that CSF-supported 
therapies improve overall cancer survival or qual-
ity of life.26 We commonly observe CSFs being 
misused in support of low-risk combination ther-
apies ranging from adjuvant therapy for breast 

Table 1. Suggested Changes in Oncologists’ Behavior.

1. Target surveillance testing or imaging to situations in which a benefit has 
been shown.

2. Limit second-line and third-line treatment for metastatic cancer to sequential 
monotherapies for most solid tumors.

3. Limit chemotherapy to patients with good performance status, with an ex-
ception for highly responsive disease.

4. Replace the routine use of white-cell–stimulating factors with a reduction  
in the chemotherapy dose in metastatic solid cancers.

5. For patients who are not responding to three consecutive regimens, limit 
further chemotherapy to clinical trials.

Table 2. Suggested Changes in Attitudes and Practice.

1. Oncologists need to recognize that the costs of care are driven by what we 
do and what we do not do.

2. Both doctors and patients need to have more realistic expectations.

3. Realign compensation to value cognitive services, rather than chemotherapy, 
more highly.

4. Better integrate palliative care into usual oncology care (concurrent care).

5. The need for cost-effectiveness analysis and for some limits on care must 
be accepted.
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their salary and would serve for 
2 years with the corps. In addi-
tion, the fiscal year 2010 budget 
includes $169 million for the 
NHSC — an increase of $34 mil-
lion from fiscal year 2009 — for 
recruitment and retention of pri-
mary care physicians, as well as 
dentists and other health care 
professionals. As a result, the 
NHSC’s “field strength” is pro-
jected to more than double, from 
an estimated 3665 members in 
fiscal year 2008 to 8108 mem-
bers in fiscal year 2010. In recent 
years, the percentage of the corps 
who are physicians has ranged 
from 42 to 50%.

Congress could adopt addi-

tional measures that might have 
an early impact, either as part of 
a health care reform bill or in 
separate legislation (see the Per-
spective article in this issue of 
the Journal by Bodenheimer et al., 
pages 2693–2696). Although the 
shortage of primary care physi-
cians for adults will require the 
training of additional physicians 
and other long-term solutions, 
health care reform may be judged 
by how well it works from day 1.

Dr. Steinbrook (rsteinbrook@attglobal.net) 
is a national correspondent for the Journal.

Phillips RL Jr, Dodoo MS, Petterson S, et al. 1. 
Specialty and geographic distribution of the 
physician workforce: what influences medical 
student & residency choices? Washington, 

DC: The Robert Graham Center, March 2009. 
(Accessed June 4, 2009, at http://www. 
grahamcenter.org/online/graham/home/
publications/monographsbooks/2009/ 
rgcmospecialtygeographic.html.)

Freed GL, Stockman JA. Oversimplifying 2. 
primary care supply and shortages. JAMA 
2009;301:19202.

Hing E, Lin S. Role of international medi3. 
cal graduates providing officebased medi
cal care: United States, 2005–2006. NCHS  
data brief. No. 13. Hyattsville, MD: National 
Center for Health Statistics, February 2009. 
(Accessed June 4, 2009, at http://www.cdc.
gov/nchs/data/databriefs/db13.pdf.)

Hauer KE, Durning SJ, Kernan WN, et al. 4. 
Factors associated with medical students’ 
career choices regarding internal medicine. 
JAMA 2008;300:115464.

Mullan F. Testimony before the U.S. Sen5. 
ate Committee on Health, Education, Labor 
and Pensions, April 30, 2009. (Accessed June 
4, 2009, at http://help.senate.gov/Hearings/ 
2009_04_30/2009_04_30.html.)
Copyright © 2009 Massachusetts Medical Society.

Easing the Shortage in Adult Primary Care — Is It All about Money?

CMS’s Landmark Decision on CT Colonography — Examining 
the Relevant Data
Sanket S. Dhruva, M.D., Steve E. Phurrough, M.D., M.P.A., Marcel E. Salive, M.D., M.P.H., 
and Rita F. Redberg, M.D., M.Sc.

In an unprecedented endorse-
ment of evidence-based medi-

cine, the Centers for Medicare 
and Medicaid Services (CMS) re-
cently decided to deny coverage 
of computed tomographic (CT) 
colonography for cancer screen-
ing, concluding that “the evidence 
is inadequate.”1 The CMS empha-
sized that the “pivotal, overarch-
ing concern” in its decision was 
the fact that the findings of trials 
showing a benefit of screening 
with this method were not nec-
essarily generalizable from the 
study populations to other groups 
of patients. In particular, the CMS 
noted that the mean age of par-
ticipants in the studies that were 
cited in support of coverage was 
significantly lower than that of 
Medicare beneficiaries. There were 
no studies evaluating this technol-
ogy in the elderly, nor were there 

analyses of subgroups of partici-
pants over 65 years of age.

Does the CMS’s strict applica-
tion of evidence-based analysis 
herald a shift in its approach to 
national coverage decisions? We 
hope so.

Although it may seem obvious 
that a new therapy should be 
shown to benefit patients in the 
Medicare population before tax-
payers pay for it, in practice such 
proof has often not been required. 
In 2007, we surveyed 141 clinical 
trials that the CMS had used as 
the basis for six decisions regard-
ing coverage of interventions for 
cardiovascular disease in the past 
decade.2 We found an age dispar-
ity similar to that cited in the 
decision regarding CT colonogra-
phy: the mean age of study par-
ticipants in the cardiovascular tri-
als was 60.1 years — well below 

the average age of Medicare bene-
ficiaries. As the CMS found with 
CT colonography, the trials we re-
viewed largely did not report out-
comes according to age group. 
These findings suggest that many 
previously approved interventions 
may lack evidence of benefit in 
the Medicare population — the 
group for which U.S. taxpayers are 
footing the bill. We believe that 
the CMS’s decision in the CT 
colonography case, therefore, is a 
long-overdue step toward mean-
ingful validation of clinical-trial 
evidence in Medicare beneficiaries.

Our optimism, however, is cau-
tious. Powerful pressure will in-
evitably be applied to the CMS. 
Indeed, after the agency pub-
lished its draft decision in Feb-
ruary, proponents of CT colonog-
raphy, in a now-familiar pattern, 
quickly mobilized. More than 350 
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comments were submitted to the 
CMS by interest groups, many 
with a financial stake in use of 
the technology. Radiologist groups 
and manufacturers of CT equip-
ment, among others, launched a 
write-in campaign, conducted con-
gressional briefings, and per-
suaded 56 members of the U.S. 
House of Representatives to sign 
letters urging the CMS to recon-
sider. Advocates for the medical-
device industry asserted that the 
agency lacked the authority to con-
sider data on cost-effectiveness 
in its decisions. Already at least 
one representative, Kay Granger 
(R-TX), has issued a press release 
expressing the hope that the CMS 
will reconsider its decision.3

The CMS’s handling of CT 
colonography is a departure from 
some of its past decisions. Under 
similar circumstances 2 years ago, 
the agency issued a draft deci-
sion withdrawing broad coverage 
of cardiac CT on the grounds 
that there was insufficient evi-
dence of benefit in the Medicare 
age group. Medicare contractors 
had reimbursed for the technol-
ogy under local coverage rulings 
since the fall of 2006, after the 
CMS had initially declined to is-
sue a national coverage decision. 
When the CMS reopened its con-
sideration of cardiac CT and is-
sued a narrower draft decision 
memo, it received a f lood of let-
ters in protest. (Rather absurdly, 
proponents of cardiac CT argued, 
among other things, that the CMS 
had never before insisted on evi-
dence of benefit, and it would 
be unfair to discriminate against 
this particular technology by im-
posing such a requirement.) In 
the face of these letters and con-
siderable congressional pressure, 
and thanks to an internal deci-
sion that withdrawing coverage re-
quired evidence of harm or lack 
of benefit, the CMS withdrew the 

more restrictive draft national de-
cision and issued a final decision 
that maintained generous local 
coverage.4 Given this history, we 
worry that the CMS may waver 
in the face of the struggle be-
tween science and politics.

Indeed, it is worth asking why 
the CMS has acted differently 
this time. Perhaps the agency is 
responding to the current eco-
nomic reality: with the Medicare 
hospital insurance trust fund pro-
jected to become insolvent by 
2017,5 the CMS no doubt recog-
nizes the need to ensure that we 
are spending Medicare dollars, 
first and foremost, on improving 
the lives of Medicare beneficia-
ries. With Medicare expenditures 
increasing at an unsustainable 
pace, the CMS appropriately — 
indeed, necessarily — considered 
whether the procedure is effec-
tive in its beneficiaries.

Regardless of whether we are 
confronting an economic crisis, 
a policy of insisting on data rele-
vant to the Medicare population 
is commendable and has a broad-
er application. We suggest that 
in future coverage decisions, oth-
er subgroup data should also be 
considered. Our above-mentioned 
study revealed that 75% of par-
ticipants in cardiovascular clini-
cal trials are male, whereas men 
make up only 42% of the Medi-
care population. Outcome report-
ing according to sex occurred in 
only 18% of trials. Given the sex 
differences in the safety and ef-
fectiveness of medical interven-
tions and the fact that most Medi-
care beneficiaries are women, it is 
crucial to have data on risks and 
benefits in women. Furthermore, 
only 5% of studies reported data 
on race, and only 1% stratified 
results according to race.2 In its 
decision on CT colonography, the 
CMS noted in particular the lack 
of data in black patients, who 

have an increased rate of death 
from colon cancer.

These disparities indicate that 
researchers need to carefully con-
sider the epidemiology of the rel-
evant disease and to ensure that 
studies are adequately powered 
to provide meaningful data on dis-
crete subgroups. We hope that 
this decision by the CMS will 
spur the enrollment of older pa-
tients, women, members of ra-
cial minorities, and other poorly 
studied subgroups and the report-
ing of subgroup data in more pub-
lished clinical trials.

Another important fact distin-
guishes the CMS’s latest deci-
sion: screening for colorectal can-
cer is one of very few procedures 
for which the CMS is specifically 
authorized to consider costs. (The 
Social Security Act grants such 
authority for colorectal-cancer 
screening tests, prostate-cancer 
screening tests, and certain other 
preventive services.) In our view, 
given the economic realities fac-
ing Medicare, health care reform 
must include explicit authority 
for the CMS to consider costs in 
all its coverage decisions in order 
to assess the true value of a given 
procedure. The agency’s examina-
tion of value would acknowledge 
the crucial importance of age-
specific data on clinical effective-
ness as well as cost-effectiveness 
in the population for which the 
CMS is responsible. We applaud 
this landmark decision, and we 
hope that the agency remains firm 
in its evidence-based approach 
and extends its application as 
health care reform proceeds.

Dr. Redberg reports serving as a member 
of the California Technology Assessment 
Forum. No other potential conflict of inter-
est relevant to this article was reported.

Dr. Redberg served as a member of the 
Medicare Evidence Development and Cover-
age Advisory Committee from 2003 through 
2006, and Dr. Phurrough was director of 
the Coverage and Analysis Group at the CMS 
when the proposed decision on CT colonog-
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This guidance was developed using the 
single technology appraisal process 



NSCLC in patients for whom no other treatment is available. The 

Committee therefore considered the use of erlotinib for patients in 

whom docetaxel is unsuitable or as third-line treatment after the 

failure of docetaxel. The Committee heard from clinical specialists 

that it was in these circumstances that erlotinib may be most 

beneficial given its tolerability and the lack of treatment options 

available. 

4.4 The Committee considered the evidence submitted by the 

manufacturer for both of these groups of patients. It noted that the 

manufacturer’s ICER of £78,300 per QALY gained for second-line 

use when docetaxel is unsuitable, and £54,200 per QALY gained 

for third-line use, were considerably higher than acceptable. Given 

these data, the Committee concluded that erlotinib was not a  

cost-effective use of NHS resources for the treatment of patients 

with locally advanced or metastatic NSCLC for whom docetaxel  

is unsuitable as second-line treatment or following docetaxel  

as second-line treatment for patients who would normally  

receive BSC. 

Erlotinib compared with docetaxel 
4.5 The Committee considered the assumption of equivalence in 

absolute overall survival between erlotinib and docetaxel proposed 

by the manufacturer, and heard from clinical specialists that, in their 

view, erlotinib provides a similar survival benefit to docetaxel. It 

considered all the survival estimates for erlotinib compared with 

docetaxel, including the unadjusted indirect comparison provided in 

the manufacturer’s original submission and the network meta-

analysis presented later in the course of the appraisal. The 

Committee was concerned about the comparability of the trials 

used in the unadjusted indirect comparison of absolute survival 

benefit in terms of performance status, treatment stage and the 

effectiveness of BSC given that the TAX317 trial pre-dated the 

BR21 trial significantly. The Committee considered the 

NICE technology appraisal guidance 162 11 
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Hearing on Proposal to Withdraw Approval for the Breast Cancer Indication for Bevacizumab
(Avastin)
 

Hearing Information
On June 28 and 29, 2011, the Food and Drug Administration (FDA) conducted a hearing on the Center for Drug Evaluation and
Research's (CDER's) proposal to withdraw accelerated approval of the breast cancer indication for bevacizumab (Avastin).
Genentech, Inc., and CDER were the parties to the hearing.

Docket FDA-2010-N-0621 1 is available on Regulations.gov 2. All documents filed or posted in this matter are available
for public review under Docket No. FDA-2010-N-0621 in the Division of Dockets Management, Food and Drug
Administration, 5630 Fishers Lane, rm. 1061, Rockville, MD 20852, between 9 a.m. and 4 p.m., Monday through Friday.

You may submit electronic or written comments to Regulations.gov 3. Comments must be submitted by July 28, 2011.
You may also submit written comments to the Division of Dockets Management, (HFA-305), Food and Drug
Administration, 5630 Fishers Lane, rm. 1061, Rockville, MD 20852.

Federal Register Notice 4

Video Recordings
You may access video recordings of the hearing at the following links:

Avastin Hearing, June 28: Video Recording 5 6

Avastin Hearing, June 29: Video Recording 7 8

Transcripts
You may access transcripts of the hearing at the following links:

Avastin Hearing, June 28: Full Transcript (PDF - 3826KB) 9

Avastin Hearing, June 28: Condensed Transcript (PDF - 7369KB) 10

Avastin Hearing, June 29: Full Transcript (PDF - 3315KB) 11

Avastin Hearing, June 29: Condensed Transcript (PDF - 6096KB) 12

Presiding Officer's Closing Statement 13

Media
Media with questions about the hearing should contact the FDA's Office of Public Affairs. For questions involving the Office of
the Commissioner, contact Karen Riley at (301) 796-4674, or karen.riley@fda.hhs.gov. For questions involving the views of the
Center for Drug Evaluation and Research, contact Erica Jefferson at (301) 796-4988, or erica.jefferson@fda.hhs.gov.

Oncologic Drugs Advisory Committee Members
Frank Balis, M.D. (Voting Member) 
The Louis and Amelia Canuso Family Endowed Chair for Clinical Research in Oncology
The Children’s Hospital of Philadelphia
University of Pennsylvania School of Medicine
Philadelphia, PA 19104

Ralph Freedman, M.D., Ph.D. (Voting Member) 
Clinical Professor
Department of Gynecologic Oncology
The University of Texas 
M.D. Anderson Cancer Center
Houston, TX  77230

Brent Logan, Ph.D. (Voting Member)
Associate Professor of Biostatistics 
Division of Biostatistics 
Medical College of Wisconsin 
Milwaukee, WI 53226

Mikkael Sekeres, M.D., M.S. (Voting Member)
Associate Professor of Medicine Staff
Cleveland Clinic Taussig Cancer Institute
Department of Hematologic Oncology and Blood Disorders 
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Medicare Will Continue to Pay for Avastin
By MEREDITH MELNICK Friday, July 1, 2011

The Centers for Medicare and Medicaid Services (CMS) said Medicare will continue paying for Avastin for the
treatment of metastatic breast cancer, despite a Food and Drug Administration (FDA) panel's recommendation to
withdraw the drug's approval for that use.

"The FDA decision, when it comes, does not affect CMS," Don McLeod, a CMS spokesman, told Reuters. "The drug
will still be on the market, doctors will still be prescribing it, and we will continue to pay for it." Many private health
insurance companies typically follow Medicare's lead.

Without coverage, the drug, manufactured by Genentech, costs about $2,000 to $3,000 per dose, adding up to about
$8,000 a month — or nearly $90,000 per year — which would put it out of reach for many of the 17,500 breast cancer
patients in the U.S. who currently use it. The CMS decision may ease many of those women's fears. Further, as
Reuters reported:

Roche's U.S. unit Genentech, for its part, plans to continue providing Avastin for free to women without
insurance or whose insurance drops Avastin coverage, a unit spokesman said. The free medicine comes
through Genentech's patient access program for women who make less than $100,000 a year, he said.

On Wednesday an FDA advisory panel recommended revoking approval of Avastin for advanced breast cancer, finding
unanimously that the drug did not extend life and exposed women to serious, potentially fatal side effects, including
high blood pressure, heart attack, heart failure, internal bleeding, perforated organs and even swelling of the brain.
According to clinical trial data, about 1% of women who take the drug die from it.

The panel's vote came at the end of an emotional two-day hearing, during which breast-cancer survivors whose lives
have been extended on Avastin pleaded with the panel not to withdraw its approval. Their testimony clashed,
sometimes heatedly, with scientists who favored removing the breast-cancer label.

Although the data show that the drug does not help women on average, some experts think it may help extend life in a
small group of "super-responders." Reported Melinda Henneberger on Healthland:

Beth DuPree, a Pennsylvania breast cancer doctor who as a surgeon does not prescribe Avastin but does
have patients who are on it ... said she has had patients get a couple of extra years of life as a result of
Avastin since it was provisionally approved — pending further clinical-trial data — for patients with late-
stage breast cancer in 2008. Since then, Roche has failed to prove that it sufficiently extends or improves
the quality of life for women with terminal breast cancer. Yet, for some reason, it does seem to help a
minority of patients. "I had one woman who got to watch her child go from 12 to 14" because of Avastin,
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	Guidance
	Sunitinib is recommended as a first-line treatment option for people with advanced and/or metastatic renal cell carcinoma who are suitable for immunotherapy and have an Eastern Cooperative Oncology Group (ECOG) performance status of 0 or 1.
	When using ECOG performance status score, clinicians should be mindful of the need to secure equality of access to treatments for people with disabilities. Clinicians should bear in mind that people with disabilities may have difficulties with activit...
	People who are currently being treated with sunitinib for advanced and/or metastatic renal cell carcinoma but who do not meet the criteria in 1.1 should have the option to continue their therapy until they and their clinicians consider it appropriate ...

	Clinical need and practice
	Renal cell carcinoma (RCC) is a type of kidney cancer that usually originates in the lining of the tubules of the kidney and contains many blood vessels. RCC accounts for 90% of kidney cancers and approximately 3% of all adult cancers. In England and ...
	The American Joint Committee on Cancer (AJCC) tumour node metastases (TNM) system is used to grade RCC into stages I to IV. Advanced RCC, in which the tumour is either locally advanced and/or has spread to regional lymph nodes, is generally defined as...
	In 2006, of people presenting with RCC in England and Wales for whom staging information was available, an estimated 26% and 17% had stage III and stage IV disease, respectively. About half of those who have curative resection for earlier stages of th...
	There are currently no treatments that reliably cure advanced and/or metastatic RCC. The primary objectives of medical intervention are relief of physical symptoms and maintenance of function. Metastatic RCC is largely resistant to chemotherapy, radio...

	The technology
	Sunitinib
	Sunitinib (Sutent, Pfizer) is an inhibitor of a group of closely related tyrosine kinase receptors. It inhibits VEGF/PDGF receptors on cancer cells, vascular endothelial cells and pericytes, inhibiting the proliferation of tumour cells and the develop...
	Sunitinib is contraindicated in people who have hypersensitivity to sunitinib malate or to any of the excipients. The summary of product characteristics (SPC) lists the following conditions that may be associated with sunitinib treatment: skin and tis...
	Sunitinib is administered orally. The recommended dosage is 50 mg once daily for four consecutive weeks with a 2-week rest period (that is, a complete treatment cycle of 6 weeks). The dose may be adjusted in steps of 12.5 mg according to tolerability ...


	Evidence and interpretation
	Clinical effectiveness
	The Assessment Group and manufacturer identified evidence on the clinical effectiveness of sunitinib as a first-line treatment within its licensed indications against relevant comparators. The following potential treatment strategies were investigated:
	One randomised controlled trial (RCT) of 750 people assessed the effect of sunitinib (n = 375) compared with IFN-α alone (n = 375). The primary outcome was progression-free survival. Three interim analyses were scheduled and after the second analysis ...
	Median overall survival had not been reached in either treatment arm at the time of the interim data analyses. The manufacturer of sunitinib (Pfizer) submitted updated data on the final intention-to-treat (ITT) population. The median final overall sur...
	The manufacturer of sunitinib also provided post hoc data pertaining to a group of participants who did not receive any systemic post-study treatments. In this analysis, the median overall survival was 28.1 months for the 193 participants in the sunit...
	Progression-free survival was defined as the time between randomisation and first documented disease progression or death from any cause. Pre-planned interim results (at 13 months) and unplanned updated results (at 25 months) were presented, but the l...
	A few participants were included who had not had a prior nephrectomy: 9% in the sunitinib arm and 11% in the IFN-α arm. The subgroup analyses, based only on the interim study results, suggested that sunitinib significantly improved progression-free su...
	Tumour response rate was measured as a partial or complete reduction in tumour size. Results for the interim analyses only showed that the partial tumour response rate in the sunitinib arm was 31% compared with 6% in the IFN-α arm (p < 0.001). No part...
	Adverse events were taken from the ‘safety population’ (that is, people were assigned to treatments in the analysis based on what they actually received). Results for the period up to the interim analyses only showed no significant differences between...
	In the RCT described above (see section 4.1.2), 6.1% of participants receiving sunitinib and 6.7% of participants receiving IFN-α were classified as having a poor prognosis according to the Memorial Sloan-Kettering Cancer Centre risk classification. H...
	The Assessment Group did not identify any full reports of RCTs assessing sunitinib as first-line treatment for people with advanced and/or metastatic RCC who were unsuitable for immunotherapy.
	The Assessment Group did not identify any data on the clinical effectiveness of sunitinib as first-line treatment for people with advanced and/or metastatic RCC who had a poor prognosis and were unsuitable for immunotherapy.
	The Assessment Group concluded that for people who are suitable for immunotherapy sunitinib appears to offer benefits compared with IFN-α alone in terms of overall survival, progression-free survival and tumour response. For people with a poor prognos...

	Cost effectiveness
	No published studies of the cost effectiveness of sunitinib were identified. The manufacturer of sunitinib submitted a cost-effectiveness model and the Assessment Group developed a model to estimate the cost effectiveness of sunitinib.
	The manufacturer of sunitinib (Pfizer) submitted a simple state-transition model with three health states: progression-free survival (PFS), progressed disease (PD) and death. The model compared sunitinib with IFN-α as a first-line treatment for people...
	The original base cases submitted by the manufacturer of sunitinib used the interim effectiveness data which were superseded by the final ITT results. With discounting at 3.5% per annum, the comparison of sunitinib with IFN-α produced an ICER of £72,0...
	The manufacturer of sunitinib also submitted cost-effectiveness analyses using the data from the group of participants who received no systemic post-study treatments. The progression-free and overall survival curves for IFN-α were modelled using Weibu...
	The manufacturer of sunitinib then adjusted the overall survival curve for the IFN-α arm using the same principles as for adjustments for the progression-free survival curve. However, unlike the curve fitting for progression-free survival, for overall...
	The Assessment Group model was developed in order to estimate the cost effectiveness of sunitinib, sorafenib, temsirolimus and bevacizumab plus IFN-(, against relevant comparators and according to the licensed indication of each drug. The Markov model...
	The health-state utilities used in the Assessment Group model were derived from trial data in the manufacturer submission and UK EQ–5D tariffs. Participants were assumed to be similar at baseline in terms of health-state value. Therefore treatment-spe...
	In the Assessment Group model, drug acquisition costs were modified according to dose intensities reported in the sunitinib RCT. Current list prices were taken from the BNF (edition 55), and the agreed patient access scheme of the first cycle of sunit...
	A number of one-way and multi-way sensitivity analyses were performed to test the sensitivity of the cost-effectiveness analyses. The key sensitivity analyses investigated the assumptions that were made on clinical effectiveness, drug acquisition and ...
	The original Assessment Group base case comparing sunitinib with IFN-α was superseded by analyses using the final ITT results. The comparison of sunitinib with IFN-α resulted in an ICER of £104,715 per QALY gained. The deterministic sensitivity analys...
	The manufacturer of sunitinib provided a late submission, which included details of the final ITT analysis and details of the 'no post-study treatment' group. The manufacturer also presented additional cost-effectiveness estimates based on the 'no pos...
	The DSU were requested to use the following assumptions in the manufacturer's model: 1.06 (12.72 months) and 1.74 (20.88 months) progression-free years for the IFN-α and sunitinib arms, respectively; 2.29 (27.48 months) and 3.13 (37.56 months) life ye...
	The Assessment Group was requested to use the same assumptions as the DSU in the Assessment Group model: progression-free survival 1.06 (12.72 months) and 1.75 (21 months) progression-free years for the IFN-α and sunitinib arms, respectively; overall ...

	Consideration of the evidence
	The Appraisal Committee reviewed the data available on the clinical and cost effectiveness of sunitinib, having considered evidence on the nature of the condition and the value placed on the benefits of sunitinib by people with advanced and/or metasta...
	The Committee heard from clinical specialists and patient experts that there are limited treatment options for people with advanced and/or metastatic RCC. The Committee noted that the only current standard first-line treatment is immunotherapy and the...
	The Committee heard from people with RCC and patient experts that advanced and/or metastatic RCC is a relatively rare cancer and noted the views of both patient and clinical experts concerning the severity of the disease. The Committee also heard from...
	The Committee was aware of the supplementary advice from NICE that should be taken into account when appraising treatments which may extend the life of people with a short life expectancy and which are licensed for indications that affect small number...
	The Committee reviewed the evidence of clinical effectiveness from the ITT population analyses of the sunitinib RCT. The Committee noted that 25 out of 375 participants in the IFN-( arm had crossed over and received sunitinib after disease progression...
	The Committee then considered the estimates provided of the cost effectiveness of sunitinib. For the ITT population the manufacturer's and the Assessment Group's estimates were £72,000 and £105,000 per QALY, respectively. The Committee also noted the ...
	The Committee understood that in the sunitinib RCT not only had there been crossover after disease progression, but also participants had had second-line treatment after the study had ended. This could be expected to exaggerate overall survival estima...
	The Committee then considered what cost-effectiveness inferences could be made from the 'no post-study treatment' data provided by the manufacturer. The Committee considered that it was reasonable to accept the reduced overall survival estimate that t...
	The Committee noted the DSU and Assessment Group analyses based on the Committee’s preferred assumptions (see sections 4.2.12 and 4.2.13). These analyses used estimates for progression-free survival derived from the ITT population for both groups (app...
	The Committee then considered the sensitivity analyses on utility values conducted by the Assessment Group. The Committee was aware that there was a paucity of data on quality of life and acknowledged consultation responses that the difference of 0.08...
	The Committee next discussed whether sunitinib for advanced and/or metastatic RCC fulfilled the criteria for consideration as a life-extending, end-of-life treatment. It was aware that the total number of people with advanced and/or metastatic RCC in ...
	The Committee next considered the cost-effectiveness estimates of sunitinib, in light of the appraisal of a life-extending, end-of-life treatment. Firstly, it considered the ITT cost-effectiveness estimates (derived from the whole trial population) of...
	The Committee then considered the most plausible cost-effectiveness estimate following the sensitivity analysis of the utility values of the group of people that had received no post-study treatments (see section 4.3.10), in light of the appraisal of ...
	Very few data were presented to the Committee on the clinical or cost effectiveness of sunitinib compared with IFN-α as first-line treatments for people with a poor prognosis, suitable for immunotherapy. In the absence of robust data, the Committee co...
	No data were presented to the Committee on the clinical or cost effectiveness of sunitinib compared with best supportive care as a first-line treatment for people who were unsuitable for immunotherapy. In the absence of robust data, the Committee conc...
	No data were presented to the Committee on the clinical or cost effectiveness of sunitinib compared with best supportive care as a first-line treatment for people with a poor prognosis who were unsuitable for immunotherapy. In the absence of robust da...


	Implementation
	The Healthcare Commission assesses the performance of NHS organisations in meeting core and developmental standards set by the Department of Health in ‘Standards for better health’ issued in July 2004. The Secretary of State has directed that the NHS ...
	'Healthcare standards for Wales’ was issued by the Welsh Assembly Government in May 2005 and provides a framework both for self-assessment by healthcare organisations and for external review and investigation by Healthcare Inspectorate Wales. Standard...
	NICE recognises that there are people who have had or who are currently receiving immunotherapy and wishes to clarify the implications of the guidance for these people. Sunitinib can be considered as a treatment option for those people with advanced a...
	NICE has developed tools to help organisations implement this guidance (listed below). These are available on our website (www.nice.org.uk/TA169).

	Recommendations for further research
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