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SB 288 TESTIMONY

Good afternoon madam Chairwoman and committee |
members. Thank you for the opportunity to testify before you
today on Senate Bill 288, the “Cancer Patient Protection
Act.”

I want to be very clear from the very start, that this bill 1s not
4 mandate. This bill merely ensures that an individual who
has purchased an insurance policy will still have their routine
cancer care, like radiation or chemotherapy, covered by that
insurance policy if the patient and their doctor decide that
participating in a cancer clinical trial is the best, most
effective treatment option available for the patient.

I believe it is very important to note, that this bill In no way
requires an insurance company to pay for the costs of the
actual clinical trial, again, just that routine care that the
company would already cover if the patient did not enroll in
the trial.

Earlier this year, when I was contacted by a constituent of
mine, I was shocked to learn that many health care plans do
not offer such a basic coverage.

You have probably never heard of my constituent, Rich
Beres, but I am sure his story is familiar to all of you. Rich 1s
a firefighter and the past president of the Leukemia and
Lymphoma Society of Wisconsin. He became involved with
this issue when his wife Jane was diagnosed with leukemia in
1987 two days after giving birth to their third child.



Jane passed away on Valentine’s Day, which was also the
day, that Olympic speed skater Dan Jansen participated in his
first event at the 1988 Olympic Games in Calgary. Jane was
Dan Jansen’s sister. We all remember the sad story of Dan
Jansen so bereaved at the loss of his sister that he fell during
his events.

Today, you are going to hear a lot of testimony on this bill,
but there are just a few issues I want to touch upon, and I am
sure other speakers tpdey will be able to go into much greater
detail.

First, I have been working with the insurance industry on this
bill sice before it was even circulated for co-sponsors in
order to make it more palatable for them. But, one issue |
feel very passionately about is not limiting this protection for
only certain phases of clinical trials.

Some would have you believe that a Phase 1 trial is an off the
wall, experimental treatment that has little or no over-sight.
Well, nothing could be further from the truth. Before a
treatment option even makes it to a Phase 1 trial, there has
been rigorous study and evaluation, as well as, an FDA
approval to move forward with a Phase 1 trial. In Phase |
trials, dosage and treatment application (whether a treatment
is given in pill form, a shot or an I'V) are being tested.

Some have said that this bill is being introduced just to
benefit the University of Wisconsin. Well, in the State of
Wisconsin there are 13 communities that are conducting
clinical trials, including the UW Comprehensive Cancer
Center, which is one of only 38 NIH designated
Comprehensive Cancers Centers in the United States.



e Wisconsin has always had a proud history of being a leader
in health care coverage, but here is an instance where
Wisconsin has fallen behind the rest of the nation, despite all
of the clinical trials ongoing in our state. Currently, 22 states
have protections similar to those laid out in the “Cancer
Patient Protection Act,” and in 2000, even Medicare began
covering the routine care costs for patients enrolled in cancer
clinical trials.

e Those twenty-two states have been subject to numerous
studies that have shown participation in clinical trials does
not increase the cost of cancer treatment. Committee
members, you should all have a packet of information which
includes articles on studies done by the National Cancer
Institute, Memorial Sloan-Kettering Cancer Center in New
York, and Northwestern University.

e As a small business owner myself, I know what an impact
ever rising health care costs can have on small businesses and
employees, so the fact that participation in clinical trials does
not increase health care costs is very important to me.

e Needless to say, being diagnosed with cancer is a traumatic
and life-altering occurrence for patients, their family, and
loved ones. When an individual is diagnosed with cancer
there are immediately questions about treatment options and
care.

e Unfortunately, lack of insurance coverage for routine care 18
the most significant barrier to patients participating in a
clinical trial which would allow patients access to the newest
cancer treatment options available. For those patients
selected, participating in a cancer clinical trial is the best,
most cost-effective treatment option available for the patient,



and Senator Stepp and I believe Wisconsin cancer patients
should be afforded opportunlty to access that treatment which
has the highest likelihood of success without the fear of
losing their coverage of routine care costs.







Marshfield Clinic's Language for SB 288 Routine Care in Cancer Clinical Trials

Marshfield Clinic supports, in principle, insurance coverage for routine care in cancer clinical
trials. Cancer trials allow patients access to scientifically-based and nationally authenticated
research studies which advance cancer care. These studies enhance quality and extend
quantity of life, Through such trials, new treatments can be discovered. Marshfield Clinic,
through our Marshfield Clinic Research Foundation and Departments of Oncology, participates
in a number of cancer clinical trials. Security Health Plan, Marshfield Clinic's HMO, has paid for

routine care for patients enrolled in Phase III trials to date. SHP has also paid for some routine

care provided in Phase II trials. Marshfield Clinic sees this legislation as a way to "level the
playing field" so all insurers share equally in covering routine care in cancer clinical trials.
Marshfield Clinic recognizes that national insurers and those seif-insured wili not be legislated to

participate.

During discussions the past six months with UW Comprehensive Cancer Center and other
interested parties, Marshfield Clinic stated that language be included in the proposed legislation
that would not require an insurer to cover out-of-network costs. Thus, I am submitting specific
language for SB 288 to be included in Section 10 subs. (6) (¢):

"In no event shall the provisions of this section be interpreted to require any

healthcare policy, plan, or contract to provide coverage for out-of-network costs.”

Marshfield Clinic believes this language eliminates any uncertainty about what a healthcare
policy, plan or contract's obligations are for out-of-network costs of routine care in cancer

clinical trials.
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clinical trials.
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Funding Medical Research Through Health Insurance:

People buy health insurance to protect their health; they don’t buy health
insurance to promote clinical research. This bill, as written, transforms health
insurance policies into vehicles for funding clinical research.

SB 288 as written will increase health care costs without a clear expectation of
improved outcomes. Employers and individuals struggle with purchasing
comprehensive health care coverage. Adding cost without expectation of
improved outcomes does not provide the value necessary to justify such a
requirement,

For a perspective on the potential cost associated with a clinical trial, | want to
provide you with an example | dealt with earlier this year. This person was a
member of the Cooperative, but of course | will not share any identifying
information:

A 22 year old female was diagnosed with acute leukemia in the spring of
2004. Being young and better able to withstand the stress of treatment,
she was managed aggressively with chemotherapy that was known to
have a chance of being beneficial. She would initially respond to
treatment but subsequently relapse. She had three major hospitalizations
to manage the recurrence of leukemia in the following year, each ranging
in cost between $69,000 and $74,000—that was the cost of the standard
of care for leukemia. ,

In May of 2005 Group Health Cooperative was approached about
coverage for her participation in a clinical cancer trial studying new drugs
that act on the immune system to fight cancer cells. Coverage was
requested for evaluation pre-chemotherapy and standard-of-care
chemotherapy for her type of leukemia. Group Health Cooperative saw a
potential benefit to the patient and agreed to provide coverage. The
patient entered the clinical trial.

The patient died less than a month after enrolling in the trial. Group
Health Cooperative was billed $141,000 for what were considered
standard-of-care services provided in the clinical trial—that’s twice as
expensive as the care provided in a non-research setting. Further, | can’t
be sure that participation in the trial was in the best interest of the patient
after all.

Most plans provide some coverage of late-stage trials, but are abletodosoona
case-by-case basis when there appears to be sufficient evidence that the
experimental treatment in question may offer improved outcomes over current
treatments. An open mandate to provide coverage for all cancer clinical trials



presents tremendous challenges for both patient safety and cost and quality
control in health care.

Thank you for your time and attention. We would be happy to discuss ways this
bill could be improved to more reasonably refiect the role of health insurance
coverage for the treatment of cancer.






Testimony of Lon Blaser, D.O.

Thank you Senator Roessler and members of the Committee. My name is Lon
Blaser, | am a doctor of osteopathic medicine and board certified in internal
medicine and rheumatology. | am also board certified in medical management.
Prior to joining Group Health Cooperative three years ago | was a practicing
Rheumatologist and regional medical director for Marshfield Clinic.

My goal today is to provide my perspective on the difference between health
treatment and health research, and provide a real world anecdote of how this
process may affect health care coverage.

Blurring The Line Between Treatment And Research:

The focus of medical care is to promote and maintain the health of an individual
or population. Activities and treatment plans are formed to improve the situation
of an individual patient.

The focus of a clinical research trial is scientific inquiry, not the individual patient
enrolled in the trial. While patient safety is steadfastly monitored and guarded,
making a given individual better is not the intent of clinical research. The intent
of clinical trials is to test medical treatments fo see if they are safe and if they
work. Patients are the raw material in this process, not the final output. The final
product is the advancement of science.

We support, without hesitation, the advancement of science. We would not have
most of the “miracle treatments” available today without some form of clinical
research. My concern is combining this vital activity with general medical care
and blurring the distinction between the two. Both are necessary, but both serve
very different roles.

As one of its four keys to reducing health care costs, the National Institute of
Health Policy has recognized the value of promoting evidence-based medicine
and estimates that widespread use of evidence-based protocols could reduce
health care costs by 30 percent. -

People go to the doctor to regain health, or hopefully, to stay healthy. While
some people enroll in research trials to advance scientific knowledge, others
enroll with the hope that they personally will regain health. For the most part, an
individual has better odds for an improved outcome by sticking with proven and
scientifically supported treatment. That is what evidence-based medicine is all
about. The bill as drafted detracts from the mission of promoting the practice of
evidence-based and scientifically supported medical care by promoting the
broader coverage and use of unproven and untested techniques.






Remarks of Mark Kaafman, M.D., Chief Medical Officer, Dean Health Plan, Inc.:

Good afiemmoon, Senator Roessler and members of the committee. I am Dr. Mark Kaufman and
very much appreciate the opportunity to appear before the Committee. I have been a practicing
general internist in the Dean/St. Mary’s system for the past 25 years. I am also the Chief Medical
Officer of Dean Health Plan, which provides healith insurance and managed care services to over

230,000 Wisconsin citizens.

I am here regarding Senate Bill 288. [ understand that this bill requires the coverage of certain
services related to clinical cancer trials. I would like to use my brief testimony to review the
general nature of clinical trials and to explain how Dean Health Plan {DHP) and many other

Wisconsin managed care organizations currently approach these coverage issues.

Clinical trials evaluate new and experimental medical treatments. Historically, the manufacturer
of the new treatment has paid for the trial within its research budget. Trials are usually
categorized as Phase 1, Phase I, or Phase I1I. A Phase I trial, typically of a new device or drug,
is meant to assess the safety and side effects of the expertmental treatment. If the experimental
treatment being studied is a medication, a Phase | trial is also used {o determine the optimal

dosage administration schedule of that medication.

A Phase I trial is not meant to assess the medical effectiveness of the experimental treatment. If
the new treatment proves safe in Phase I, it may then enter a Phase II tnal, the purpose of which
is to determine if the treatment can improve medical outcomes in humans. If the Phase II trial
demonstrates therapeutic promise, the effectiveness of the experimental treatment is then

compared to current standard treatment within a Phase I trial.

With respect to insurance coverage, Dean Health Plan and most other Wisconsin managed care
organizations exclude coverage of experimental therapies. Purchasers of health care coverage
want their precious health care dollars to be spent on proven, evidence-based treatment; they

cannot afford to finance medical research.



Typically, Phase 1, I1, and III clinical trials are considered experimental or investigational care
and would generally be excluded from coverage. From a practical standpoint, however, Dean
Health Plan tries to determine what routine medical care and costs would have been incurred if

the patient had not entered a clinical trial. We then pay for those services.

It is my understanding that the intent of Senate Bill 288 1s to have insurers pay for routine care

associated with clinical trials. Let me give you an example of how this process currently works.

A typical scenario would be a Dean Health Plan member entering a Phase I1I trial which is
studying the effectiveness of a new chemotherapeutic regimen compared to standard
chemotherapy to treat recurrent cancer. Dean Health Plan medical staff work with the patient’s
oncologist to determine the typical schedule of office visits, laboratory testing and X-ray testing,
including CT scans and MRI scans, which the patient would have needed outside of the clinical
trial. We would define these services as “routine care.” We then pay for these services within
the Phase [II trial. We use this same procedure for Phase Il trials. We usually do not cover
affiliated costs of Phase I trials because it is unlikely the patient would have routinely incurred
any of these services given the very preliminary investigative stage of Phase I trials. We do

review coverage requests of Phase I trial affiliated services upon member or physician request.

What do I think of Senate Bill 2887 If the intent of the bill is to ask commercial insurers to cover
the costs of routine care associated with more advanced phases of clinical cancer trials, this
coverage is already a reality for members of Dean Health Plan, as well as many other Wisconsin

health plans.
Thank you very much for the opportunity to speak with you.

Additional Remarks of Paul Merline:
As Dr. Kaufman explained, for most members of our health plans, the intent of the proposed
legislation is being met--coverage is provided for routine care in more advanced cancer clinical

trials. But Senate Bill 288 goes beyond the expressed intent of the sponsors. To be more

specific:



» [t is vague and overly broad in its directive. As written, Senate Bill 288 requires coverage of
any health care service, item or drug that the plan covers outside of the clinical trial, possibly
including the treatment that the trial is designed to investigate.

* The proposal makes no distinction between trial phases; thus, Senate Biil 288 requires
coverage in the earliest phase of a trial, when the testing is still focused on safety, not the
effectiveness of the investigational therapy.

=  Further, the bill does not clearly define the non-investigational care to be covered, leaving the
door open to an unlimited array of services, potentially resulting in huge cost increases.

*  Finally, the legislation could require a health plan to cover treatment provided outside the
plan’s provider network, exposing the plan and its insured members to inflated health care

costs.

Of primary concern is that Senate Bill 288 is a health benefit mandate. Generally, government-
mandated benefits drive up health care costs, and high health care costs are a barrier to basic
health care and coverage. Senate Bill 288 forces insurance purchasers to use their limited health

benefit dollars to pay for research, when what they really want is coverage for proven medical

treatment.

State benefit mandates affect only one-third of the population--self-funded benefit plans are
exempt from state regulations and mandates. Therefore, the proposed bill unfairly requires
commercially insured businesses to bear the burden for increasing patient participation in cancer
clinical trials. The commercial health insurance market is shrinkingﬁfhe size of the population
in this important market segment was nearly 2.3 million in 2000 but numbers just 1.5 million
today, a 32 percent decline. This is the same population that already bears a huge burden of cost-
shifting due to unfunded government programs and is solely responsible for paying the growing
assessments for the Health Inéurance Risk Sharing Plan. The more costs and burdens you place
on this population, the more purchasers will decide to leave the commercial insurance market,

further reducing its numbers.



The limited effect of mandating cancer trials coverage was articulated in a study on the effect of
state-mandated .reimbursement published last year in the Journal of the National Cancer Institute.
The study’s authors noted that state mandates generally affect less than a third of a state’s
population, as is the case in Wisconsin. The authors suggested that voluntary agreements
covering larger populations might be more effective than mandates, but further concluded that
other factors may be more significant factors. They suggested that physician and patient
knowledge, beliefs, and attitudes concerning trials, as well as logistical barriers, have a greater

influence on patient participation than legislative mandates.

In January 2004, our organization, along with Wisconsin Manufacturers & Commerce and the
Wisconsin Hospital Association, released a set of recommendations called Wisconsin's Healthier
Choices for Affordable Health Care. Among the recommendations is a call for a moratorium on
state-mandated health benefits. Given the continuing struggle to control the cost of health care
and health coverage, and the negative impact of benefit mandates on the cost of coverage, we

reaffirm that call today.

While we agree that cancer clinical trials are important, and while our member plans are already
meeting the stated intent of this legislation—providing coverage of routine care when associated
with advanced-phase cancer clinical trials—we cannot support Senate Bill 288, as 1t is written.
The bill, as written, exposes payers to a broad array of services, including experimental or

investigational treatment, and their associated costs.






Incremental Costs of Enrolling Cancer

Patients in

Clinical Trials: a Population-Based Study

Judith L. Wagner, Steven R. Alberts, Jeff A. Sloan, Steven Cha, Jill Killian,
Michael J O'Connell, Priscilla Van Grevenhof, Jed Lindman, Christopher {s. Chute

Background: Payment for care provided as part of clinical
research has become less predictable as a result of managed
care, Because litfle is knewn at present about how entry info
cancer trialy affects the cest of care for cancer patients, we
conducted 2 matched case-control comparison of the incre-
mental medical costs attributable te participation in cancer
treatment trials. Methods: Case patients were residents of
Olmsted County, MN, who entered phase I or phase I
cancer treatment trials at the Mayo Chnic from 1988
throngh 1994. Control patients were patients who did nst
enter trials but who were cligible on the basis of tumer reg-
istry matching and medical record review. Sixty-one
maiched pairs were followed for up to 5 years alter the date
of trial entry for case patients or from an equivalent date for
contrel patients. Hospital, physician, and ancillary service
costs were estimated from a population-based cost database
developed at the Mayo Clinie. Resalts: Trial envollecs in-
curved modestly (no mere than 19%) higher costs over vari-
ous fellow-up periods. The mean cumulative S-year cost in
1995 inflation-adjusted U.5. dollars ameng trial enrclices
after adjustment for censoring was 5456424 compared with
$44 133 for control patients. After | year, trial enrollee costs
were 324645 compared with $23964 for control pafients.
Cornclusions: This stiidy sdggesty
#rials way not imply budgei-breaking Cancer itselfis a
High-cost illuess. Clinical profocols may add relatively Title,
'tq__ﬁhai cest. §3 Nath Cancer Tast 1999:91:847-53] '

As health plans have become more adept at reviewing and
managing the care received by their covered populations, pay-
ment for care provided as part of or incident to clinical research
protocels has become Icss predictable (1) As a matter of federal
policy, Medicare does not pay for routine patient care delivered
in clinical trials unless that care would be necessary without the
trial.

Managed care admimstrators are understandably concerned
that patient enroliment i cancer clinical trials increases medical
care cost. Although this concern may be justified in certain
well-publicized cases, such as very expensive new treatiments for
conditions with no cumently available therapy, cancer clinical
mals span a wide array of interventions and disease stages. Most
cancer trials today involve the use of chemotherapy. Lattle 1
known at present whether the treatment regimens of cancer trials
increase or decrease the costs of care over the remaming life-
times of cancer patients.

Information on the mcremental patient care costs (or cost
savings} associated with cancer clinical trials can help put such
CONCErs Mo proper perspective and, thereby, faciliate arrange-
ments for patients insured by managed care orgunizations 10
participate i such studies. To our knowledge, no publshed
study has evalunted the costs associated with participation

Journal of the Nutiona! Cancer Institute, Vol 91, No. 10, May 19, 1999

cancer trials, Estimates of differences in patient care costs be-
tween trial enrollees and equivalent patients receiving conven-
tional cancer care across a wide spectrum of clinical studies can
asgist in fiscal planning, negotiations for shanag of patient care
costs, and financial risk management.

For these reasons, we conducted a matched case-control
comparison of the cumnlative incremental patient care costs at-
tributable to participation in phase IF and phase HY cancer treat-
ment trials from the date of tnial entry until either death or 60
months after tral entry.

SuBIECTS AND METHODS

Selection of Case Patients

We wdennfiod ali residents of Olmsted County, MN, who entered cancer
chnical mals af the Mayo Chnic Cancer Center from Junuary 1, 1988, through
December 31, 1994, This samphng period permatted refatively complete enu-
meration of the Soyear history of medical services used by il partioipants. The
Rochester Epsdorniology Froject, a couperative cifort of Uwe principal sources of
medical caore i Olmsted County, prevides an umbrella for pepulation-based
research, including a vomprehensive medical care utibization database (2).) The
year 1988 was chosen as the earliest date fur mchusion in the study for the
following two reasons: 1) Health care abluzation and eost data are available in
chkeetrenic form for 1987 and later, and 2} changes m medical technslogy or in
the nature of clinicai protocols could invalidate carbier dom.

Identifivation of case patients began with an wventory of all chnsesd protecols
it the Mayo Chinie Cancer Center that were acemung patients duning the sam-
pling period. Al of the protocols were funded by the National Cancer Institute
exther thevugh the Novth Ceniral Cancer Treatraeni Group or dwectly 1o the Mayo
Chowe Cancer Center, and sif were chemotherapy tnels. Selecred dada on each
s frot

profocel and on each patient eprolied durtng the stady period were ol

i

e o
sl o ancrilary studies, such

arser L

chectronse snd peper Ttics wamtamed at the May

Al protocols wore soreened W elmmate non
ay those wvolving only Tocotd Teviews o sccondary analyses of laborutory
specunens. The rematning protocols fell into one of the following five trial types:
1) pilot trials, 2) phase I treatment trials, 3} phase 1 eatmerd trials, 4) phase I
trestrment trials, merged e lists of participants i
gath protocol inte a master fist of gnigue paticnts earoiled in one of more tancer
clirsical {ials, and we further restricted the sample o those who kad emroiled in
at least one phase I or phase 13 study.

Many paticnts participated Int more than one cancer trial. Although no paticats
partictpated simubtaneously in mere than one featinent Wial, some entered two
or more treatment trials sequentiaify during the study period or participated
simultanevusly in 2 treatinent and s cancer control study. Approximately 10% of
all case paticats participaied i more then one il during the study period. We
sogard muktiple rial enrcllments partly as consegquences of the famiBarization of

or 5} cancer contrel brinls, We

patients with the chinical rescarch eavionment and e frequent contact between
irial participants and climical research feams. Thus, esiening one riz] may pre-
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dispose individuals to enter other trials, with their accompanying cascade of cost
impacts. Therefore, we did not exclude case patients from the sample if they
were enrolled in rpore than one cancer trial oves the study period, provided that
the first trial entered was & qualified phase 1 or phase 1] treatment triad

We excluded al) rial participants whe were not residents of Obmsted County
on the date of trial enrolment. Of 2466 ndividuals enrolled at Mayo Clinic
Cancer Center i phase 11 or phase 11 cancer treatment trials in the stady period,
176 (7%) were Olmsted County residents on e date of trial enroliment.

Selection of Contrel Patients

The sclection of control patients occurred in 3 two-stage process designed to
maximnize similarity between case patients and their matched contro] patients on
demographic and clinical characteristics likely to affect both trial eligibility and
prognosis independent of the trial. We balanced the geal of achieving demo-
graphic and clinical equivalence between case patients and control patients
aguinst the constraints on the number of available control patients.

in the first stage, we identified al potential control patients through a review
of the Mayo Clinic Tumor Registry. We matched the characteristics of the 176
case patients with those of all cancer patients recorded in Lhe registry. Potential
contro] patients were Olmsted County residents who between 1988 and 1996
were classified as having malignant disease diagnosed before awtopsy and as
having a date and place of treatment recorded in the Maye Clinic Tumor Reg-
istry. Registry data eiements in the first-stage maiching criena included age,
sex, site of the primary cancer, stage of cancer, snd year of diagnosis. Year of
diagnosts pertained either to the initial diagnesis of cancer or o e intiai
diagnosis of molastutic disease as discussed below. An age range of up to +7
years was allowed in matching the control patient with a case paticat. Patients
were matched for the site of thelr primary tamor by use of the three-digit
code as deseribed in the International Classification of Diseases for Uncology
(T3 £33 with additiouat groupings o munimize the vumber of case palienls
for whoem no match woold be found,

We developed an algorithm 1o match the date of disgnosis of cach potential
controb paticnl with that of the case patent. Treatment protocols were divided
into those for metasiztic and those for nonmetastatic disease. Using this seps-
ration, we matched potentiad control patients with nonmetasiatic discase on their
instial dute of diagnosis of cancer. Potential control patients whose diagnosia dete
was within +3 years of the case patent’s diagnesis diule were accepled, oxcept
for paticats with coforectal cancer. Because surgical adjuvant therapy beeame
standard medical praciice m 1990 for teatment of colorectal coocer, case pa-
ticsis diagnosed in 1987 and earlier were matched only with potential control
gationts also disgnesed within 3 years of the case patient in 1989 or eariier. Case

s whose colercotai canvers wete diagnosed in 1990 or fater were matched

s patiznts disgposed i hat later poned. Cese pationls
entered it protoceds for reatment of metastatic disease were mached m the
same way, except that the relevant diagosis date was the date of diagnosis of
metastatic disease s recorded in the Mayo Clinic Tumer Registry. Fatients with
coloroctal cancer wers again divided into those diagnosed before 19940 and those
diagnosed i 1990 or later.

Through the above process, we identified 617 unique potertial control patients
for 133 case patients undergoing teatment on protocel. Thas, 43 (24%4) of the
176 case patients could not be matched i the first stage.

In: the second stage, the medical records of potential control pztients identified
in the first stage were reviewed to further ascestain their appropriatencss as
matches. Review of the medical records began with the potential controf patients
for those case patients with the fewest available potential contrel] patients. Po-
tenbial contral patients for cach case paticnt wore randomly assigned a rank order
for medieal record 1eview. If & potential control patieat met the eligiblity eriteria
for & case patient’s clinical protocel, his or her recosd was selected and was
meligbie for sclection as a control patient for any other case patient. In the
intcrests of tme, we further elected to restrict the number of potential control
patients for any case paticnt to 1o more Han 10, when a case patiest had more

than 10 potential control patients.

The matching criteria used in the medical record roview were the eligibility
criferia specific lo the relevant treatment protocol and an assessroent of the
patical’s performance stats. We considered performence status 1o bt an fmpo-
tnt predicior of both joagevity and ability to folerate sherapy. Tris] eligibility
critenia generally included type and stage of cancer, specific laboratory param-
md performanee siatus s measured by the criteris of the Easiers Coupr

ciey
erative Oncology Groap (95 To be considered eligible for the mal, the potentisl
control patieat’s medcal record could have 5o mention of 2 condition er finding
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violating protocel eligibility at sy time from diagnosis date 1o an assigned trial
entry-equivalent date, The trial eatry-equivalent date for the control patient was
chosen so thal the periad between the date of diagnosis and the date of entry (or
entry-equivalent date} in the #rial would be the same for both paticnts i a
matched case and controd pair. (For example, if the case patient was diagnosed
with cancer of the cenvix on Jansary 1, 1990, and entered a phase 1T or phase 1§
trial for cervical cancer on January 1, 1991, then the matched control patient who
was diagnosed with cervital capcer on January §, 1952, would be assigned a trial
entry-equivalent date of Januvary 1, 1993 ) The second stage yielded matches for
&1 {(46%) of the 133 case patients surviving the fiest-stage maiching process.

Cost Measurement

The primary end point of the study was the cumulative S-year mcremental
medical care cost. This cost was defined as the 1otal excess cost for case paticnts
compared with that of equivalent control paticnts mcurred from trial entry dute
or trial emiry-cquivalent date until the date of death or the end of the 60% 30-day
month, whichever caime first. The follow-up period was limited te 5 years
becanse too few observations would be available 1o provide stable cost estiates
beyond this period. Secendary end poants were (he excess cost incurred by
participants from the date of ensollment in the trial w the end of the 12 month
and the average monthly cost ineusted throughont the follow-up penod

The Olmsted County utifization database, an archived source of provider
billing data for Olnsted County medical care providers, was the basis for cost
esttmation. This database is avatlable in elecironic format starting with 1987 data
and presently contatning dats through the end of 1995 1t captures BU% B5% of
alt physician ané bospital services used by Olmsted County renidenis (20 The
proportion may be even higher for cancer patients.

Althvugh complete sapture of all calegories of health care costs was the goal,
goies wore oxcluded, rolably outpatient prescription diugs, durable
medical equipment, anbulance and other ransporaion services. culpalicnt ser-
vices provided by aflied health professionals (such as physical and scoupational
therapists or chinical psychologistsy, and nursing heme care. The nhlization

certain cat

database includes services m these catepories provided by the medical facihibies
paiticipaling i the Rochester Emdemiology Project, but it does not melude
Memns provided by drugstores, dispensers, distributors, and independent allied
health professionais. In the interests of consistency, therefore, we chrninated all
such services from the cost estimates. We alse did pot capture senvices provided
16 study subzects cutside Olmsted County, such as the Veterans Affairs Medioal
Center in Minpeapolis or the University of Minnesota Hospital, becanse the

utilization databasc does ot inchude these mstitutions, Also exclhuded were tie
costs of experimental agents provided free of charge by i) sponsors o third
sariics such as drug companies. These ers did noet epter the billing sestoms of

the instution dcipaing w the Borhostey Ep oy Prower

Fhe stifivaton datsbase containg deiziled biilmg records for e
encounter and service rendered by the participating providers. We used 5 costing
system developed by researchers at the Mayo Clinic to assigs a unit cust 10 cach
service. That system assigns a standardized inflation-adjusied unit cost to each
service o procedure i 1995 119 dollars, Albough the serviees provided rap
seset the practice choices of Olmsted County providers, the valae of cack unit
of service has been adjusted to national cost porms by use of widely accepted
valuation technigues (5).°

The use of standardized unit costs is desirabie because of the well-known
discrepancies between bitled charges, which are directly available in the utils-
zation detabase, and “epportunity” costs in health care (3-8).° These differences
vary hy type of scrvice, among providers, and over time, so alled charges can
give a distorted pictare of cost differences between groups of patients geated
with different servives over various times. The unit costing system assigns 1995
Medieare fee-schedule rates 1o a1 physician and outpstient ancillary sefvites
provided from 1987 trough 1995, Hospital charges are converied lo costs by
applying department-level cosble-charge ratios reported by all hospitals Med-
icare. Each unit cost is normalized (o a national 1993 valve by use of regional
Lospital market-basket indexes reported anmually by the Prospective Payment
Assessinent Commission {9}

Lifcthme (or S-year) cost 15 most appropriately measwed as the net presen
value of the steam of costs incurred over time from the trisl entry dafe fo the
date of death of the end of the S-year measurement petiod. The net present vahue

ate of cosls Incurred st cach Uine peint, weighted by
tue of money from wial enty 1o

of cumulative cust s 8
a discount facter that reflecy
the time at which the cost s irourred, A comamanly used annal discount rate for
health care spendicg is 3% afer adjustment for milation (/0). We estimated

e Jeay m the va
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cumuiative 5-year costs by using discount rates of 0% (ie., no discounting)
and 3%.

Although cost date are available at the Tevel of the individua! service and can
e reported at any level of aggregation and by any unit of time, the small sample
size precluded analysis of spoeific cost compenents (6.8, inpstient hospital,
physician, and laberatory) or periods shorter than each 30-day interval after the
wrial entry or trial entry-equivalent date. Preliminary analysis of costs at a wore
disaggregated level showed na discernible paiterns contradicting the findings for
total medical costs.

Statistical Analysis

The primary analysis of cost differences was conducied on the lotal sample of
127 obscrvations, coplaining 51 matched pairs of case and control patients.
Paired comparison formed the primary basis of analysis involving mtrapair
differences in costs before adjustment for censored observations. Two-sample
comparisons were aiso conducted of the Kaplan-Meier sample average cost, an
estimate of mean cumulative (S-year) cosi across a population i the presence of
censored observations {11,12). The Kaplan-Meier sample averape cost estimator
has been shown to be an unbissed cstimate of curnulative cost under conditions
of independent ecusoring of observations, whereas cost analysis that is not

133 case patients successfully matched in the first stage were
similar to the original sample, except that those case patients for
whom matches were found had poorer performance scores on
average (P<.001).

The first-stage matching process found 617 unique control
patients eligible for chart review. Patients with breast cancer and
carly stage cancers were heavily overrepresented in the pool of
potential control patients, whereas patients with gastrointestinal
cancers were underrepresented. The disproportionately small
mumber of potential control patients with gastrointestinal eancers
may have resuited from the stringent diagnosis date criteria used
to maich colorectal cancer patients.

Many potential control patients identified in the first stage of
matching were rejected in the second stage of matching. Of the
133 case paticnts surviving the first stage, only 61 were success-
fally matched in medical record review. These 61 case patients
were enrolled in 36 different clinical protocols. The majonty
{54%) of excluded control patients were not eligible for the trial

adjusted for censored olservations may be biuscd (7 2,13

AN comparison-wise type I error Tates were set at 5%, and =il testing proce-
dures were two-sided. Paired 1 tests based ot mmatched samples of 61 ohserva-
tions provide 0% power W detect differences of 0.37 standard deviation from
yero, & moderaie effect size according o Cehen's classification (147 The ob-
served standard deviation of the differences in total cost was $74 354, so the 61
observations provided 0% power to declare an intrapair sverage difference of
$27 310 Paired f fosts on log-tansformed costs fed to no differences in Inference
andd. therefore, are not reported. Power for the nosparametne provedures was of
a commparable nature, given the assumphons of nonnormality. Al P ovalues are

or were not clinically equivalent to the case patient (Table 2). in
316% of the excluded records, however, discrepancies were
found between the medical record and other data sources, par-
ricularly the tumor registry.

Comparison of case and control patients showed no statisti-
cally significant differences in the proportion of case patients
who were censored, in (he median number of months of follow-
op, or in survival. By the end of the cost measurement penod
(December 1995), 45 (74%) case patients and 41 (67%) control
patients had died. In 34 (56%) of the 61 matched pairs, both case
and control patients dicd; in nine {15%) of the 6] maiched pairs,
both were still alive at the end of the cost measurement period.
Roughly 10 subjects per year had index dates during the period
from 19%8 through 1991, and roughly five mutched pairs per
year had index years during the period from 1992 through 1994,

twor-sided.
RESULTS
Characteristics of Case and Control Patients

Table 1 shows the characteristics of case patients and control
patients who survived cach step of the maichmg process. The

Table 1. Seiecied charsctenistics of case patients and control patents”

Fust- ¢ matches Fipal matolics
Case Control Two-sided Case Contret Twoesided
Original case patienis patients paiienis Pt palienis palicits £t
No. 176 133 617 61 61
Male, % 443 A58 ags kEiH 08 50.8 HEH
Censored, % NA 18.} 62.6 .01 4.6 323 32
By site of cancer, % of tolal patienis} D01 1.0
Unknown 23 30 0.8 8.0 0.0
Gastrontestinal 38.6 9.1 117 32.8 328
Genitowrinary 136 12.0 b 14.8 148
Breast 11g 158 44.1 1.0 T3
Lung 9.1 128 180 i8.0 180
Central norvous sysiem 8.4 5.3 2 33 33
Blood 4.6 6.8 4.1 9.8 g3
Head/dymphatic i8 53 34 33 33
Other .l L] @ ] g
By stage proup, % of total patients] RiH HRH
I 119 14.3 381 9.8 9.8
2 14.8 12.0 i4.6 8.2 82
3 341 323 238 377 317
4 341 346 4.4 344 344
Unknown h 68 9.1 a8 v3
ECOG seore -1, % of wial patients B33 636 %5 < {31 914 913 s

w:gA = pot avadable; FCOG = Fastern Cooperative Oncology Group,
tPaired £ lest
$Not all eofumns add up lo 100 as 2 result of rounding.
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Table 2. Reasons for exclusion of petential control patients through
records veview

No. of
Reason for exchusion patients excluded %t
Frotocol cligibifity violated
Noenmetastatic disease for metastatic 137 3i2
protocol
Site of metastatic disease not appropriate to 8 18
protocol
Age outside protocol eligibility requirsment 1 8.2
Other ebgibility criteria not met 30 58
Patient otherwise nonequivalent
Too il or poor performance siatus 43 93
Metastasis outside trial entry time frame 19 4.3
Data eryors .
Misclassified m Mayo Clinic Tumor 109 4.8
Registry
Not an Otmsted County resident 4 09
Treated at Federal Medical Center 24 55
Enrolled on study protocol 22 5.0
Contyol patient matched to another case patien? 22 50
Patient cligible for standard treatment 2 [£8
Other miscellanecus 18 41

*Nurabers in this column do not add vp to 100 a5 2 result of rounding,

The index date differed between the case patient and the
matched conirol patient by 38 days {(average, mean, and median;
paired ¢ test P = 55, Wilcoxon signed rank P = 54}, The
maxirmum difference in index dates observed was just ever [006
days Control patients were followed on average 3.7 months
Tonger than case patients (median = 0 # test P = 3; Wilcoxon
o= 50)

Thirty-six subjects (30% of the 122 observations in the study)
were censored al termination of cost measurement (December
1995). Of the 36 censored observations, the medical records of
35 subjects were active afier the termination date. Thus, one
study subject {a case patient) was potentially iost to follow-ap
hefvre the cost rmeasurament fermination dale,

About one half of the patients in the 61 matched pairs were
drawn from the population of patients with gastreintestinal o
genitourinary cancers {Table 1), und 18% of the patients had

breast cancer. All but 17% of the patieats had late stage temors.
The sexes were represented about equally. All but four of the
case patients ax well as five of the control patients had an Fastern
Cooperstive Oncology Group performance status of either 0
or 1.

Cost Comparisons

Summary statistics for total costs before adjustment for cen-
sored observations are given in Table 3. The mean S-year cost
per patient was slightly more than $40000 for both case and
control patients, but costs for case patients were approximately
5% higher than those for control patients, who did net participate
in trials. These results were not statistically significant, however,
and variability among the pairs was marked. Some case patients
incwrred costs that were more than 3200000 greater than the
costs incurred by their matched control patients, whereas some
control patients ncurred costs that were more than $260000
greater than the costs incurred by their matched case patients
{Fig. 1) :

Discounting health care costs to their present value made
litthe difference to the cost sstimates or 1o ihe estimated differ.
ences between case and control patients, largely because a high
proportion of patients lived for less than 1 year and the sclected
annual discount rale was low. For example, the mean intrapair
difference in 5-year discourted costs was $1998 compared with
an undiscounted difference of $2120. Bocause cost levels and
differences were generally msensitive to discounting, we report
only undiscounted costs.

In the first 30 days, patients enrolled in trials cost an average
of $569 more than the control patients. Costs mcurred during the
first 90 days were almost identical between the two groups. By
the end of the first vear, however, the mean difference between
case and contral patiems had risen to about 3900, or about 4% of
the mean cost for a patient not enrolled in a cancer inal. The
difference in median cost st the end of the frst year was statis-
preally significant ¢F = 03}, but the difference i means was
not. Differences bevond the seeond yesr became more difficult
ter interpret because of the small number of patients surviving at
that point. Overall, the average cost associated with being en-
rolled in a clinical tnal was consisiently 5%-11% higher than

TFable 3. Meuan (median) costs for various trees from index date (1995 U8, dollars)

Total cost from index date*

Case patients Control patients Differencet
Period (o = 61} {n = 6I) {case ~ control) % difference Two-sided P}
First month 55718 %5149 5569 il T
($1842) ($1941) (~3453) 143)
First 3 months SHE &S5 11937 518 0.2 1.0
(56172 (53475 (57573 (.69}
First & months 218492 $17477 $iG65 6.1 &4
(39052 (S6138) (53830 (o1
First year 524 660 523763 3858 35 R4
$14213) (11 881) (86771 (03)
First 5 years 343455 $41 375 $2120 5.1 22
(329 639 (S1% 1853 {87284} (13}

Al costs are undiscounted and for censored ohsorvabions.
' he transitive property of subiacton apphes only o the means (e.g., the mean of the differences is the difference of e means) The other statistics are calenlated

oti the bagrs of sntrapair &ifferences.

jPuarred 1 test
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Fig. 1. Five-year cost comparison {log scales) for vasious case and contrel peirs
mesented iy LLS, dollars adjusted to 1995 fevels,

the average cosis associated with not being enrolled in clinical
trizls.

For every 30-day month that a patient was alive and available
to follew-up, the mean difference between case and control pa-
tients was $247, and the median difference was 3366 (Table 4).
Altheugh nettber of these mensures was slatistically signaficant, the
median difference did have a £ value of .06, Thirty-nine (64%) of
the pairs involved case patients who incurred more expenses than
the matched contrel patient. Table 4 also presents the maximum
monthly cost mcurred for each patient. This analysis tests whether
patients whe enter trials experience bolus amounts of treatment
upan initial entry or cause the systern (o mear greater catastrophic
costs as a result of closer monitoring. Case patients had slightly
higher costs on average (3177 and $1342 difference in the mean
and median, respectively). However, in a substantial mmonty (25
pairs or 41%) of the 61 pairs, the maximum cost for the control
aatient was higher than that for the case patient.

We analyzed costs m the months preceding death for the 34
matched patrs in which both subjects died during the study pe-
riod {(Table 5. Costs in the last few months of Life were higher
for case patients than for control patienis. In roughly 65% of the
34 pairs, case patients meumed greater costs consistently over
the last year of life. Total 3-year costs in this subgroup averaged

$49 400 per control patient, so costs incurred in the last 3 months
of life amounied to about 15% of the total for control patients buy
were almost 29% for case patients. Patients in trials had monthly
costs during the last 3 months that were twice as high as during
the previcus % months, whereas the monthly costs for control
patients did not fisc appreciably as death approached.

Kaplan—Meier Analyses

Kaplan—Meier survival analysis did not reveal a statistically
significant difference in survival (logrank P = .06), but control
patients in the sample survived longer than did case patients
{median survival time = 724 days and 493 days, respectively).
After 1 year, the adjusted survival rate in case patients was 63
survivors per 100 subjects, compared with 68 survivers per 100
subjects in control patients.

The cumulative S-year Kaplan-Meicr sample average costs
for case and control patients without discounting are shown m
Fig. 2. The average cumulative 60-month cost alter adjustment
for censoring was 346424 for the case patients and $44 133 for
the control patients, a differcnce of 5.2%. This difference was
not statistically significant (7 = 833) based on an estimate of
vanance obtamed by the beotstrap method mvolving 10000
sipnulated sarmnples (5], At the end of the first 12 months, the
Kaplan-Meier sample average cumulative cost was $24 645 for
case patients versus § 23 964 for control patlents, a difference of
2.8%. In 61% of the bootstrapped samples, case patienis had
bigher S-vear Kaplen- Meier sample average costs than centrol
patients. Discounting at a rate 6f 3% per year had minimal eflect
on the results. Thus, the estimated costs for each group and cost
differences between the two groups were essentially the same
when adjustments were made for censored cbservations as when
they were not

DIsCussIoN

This population-based study of the incremental patient care
costs associated with participaiion in cancer trials showed that
trial enwoliment was associated with & moedest (5%-10%) i
crease o vosts over vanous follow-up penods. These resulis
were robust across a variety of statistical procedures and disin-
butional or legistic assumptions. The bulk of additional cosls
attrtbutable {o trial pariicipation cccvrred in the first few months
after tnal enrollment. The observed cost differences decreased as
time progressed. However, of those pairs whose members were

‘Fable 4. Monthly cost estimates (1995 ULS. dollars)

Case patients Control patients Intrapair difference® Two-sided
{n = 61 {n = 61} {case - control} P
Cost por month of follow-up
Mean {55% CH for mean) $2336 {S1894 10 $3178) $2250 (31360 10 $32207 5247 (3728w 51225 R3]
Moxdian $2052 §11068 3366 06
Minimm 589 %63 $E7 077
Maxirnuem $i531% SIS 312838
Maxwnum monsthly cost
Mean (25% O3} for mean) $10709 (37510 to 313 908) 14531 (56328 10 514 734} F177 (35694 1o $5548) 95
Median 6379 $5545 $1342 36
Minimam §278 £268 ~§73 560
Meximum $72 178 $BI 095 368 003

siics mre calendated

*¥he transitive property of sublracion applivs only o the means (¢ g, 1he mean of the differences is the difference of the means). The other ¢
on the basis of wirapair differeices.

TPawred 1 test.

1CE = confideoce mtcaval,
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Table 5. Meau (median) costs incurred {n U.S. dollars) within various Gmes from death

Case patients

Conire] patienis

[nrapair difference™®

Period (o - 39 (5 = 34) (case - control) Toosided Pt
1.ast months $4038 L2009 51029 44 -
{$1313) (3223 ($307) (ig)
Last 3 months £11 487 £7311 34176 A5
{$8R44) {$5189) {$3769} {04)
L.ast & months $18304 10789 $7514 01
(514 600) (510 142) (56417 Lon
Last year £3706R $27 566 ~$498 95
(323 174) ($14284) (59235} {07

*The transitive property of subtraction applies ony 1o the means {e.g., the mean of the differences is the difference of the means). The other statistics are calculated

on the basis of intrapair differences.
TParred 1 tost

356,000

$40,000 |-

g
E

520,000 |

310,000 /
56 . i R

24 36 48
No. of 30-day months from trial entry

Cumulative cost

60

Fig. 2. Mean curmulative cost devived by the Kaplan-Meier sample average
estimate. Data for the cost are expressed in U.S. dollars adnssted to 1995 fevels.
Dashed line = casc paticnts. Solid e = control paticins. The 3% confidence
interval (CTy at 32 months after trial entry was $17 893-83 1 397 for case patients
and $13 244834 664 for contrel paticois. A1 60 months after tial entry, the 95%
€1 was $33 312-5530 536 for case patients and $27 610- 868675 for control pa-
sients, These 93% Ols were based on estimates of varmmee obianed by the

boctstrag method mvolving 1000 simulared samples

both followed until death, case patients incurred a substantially
higher cost in the last 3 months of hife than did control patients.
Control patients in this sample lived longer than did tnial par-
ticipants, which may explain in part the decline in cumulative
cost differences averaged across all subjects over the follow-up
peried.

Although several important categories of medical care costs
went unmeasured, these were largely services that would be
unlikely to differ systematically with trial enrollment. The most
notable exception is outpatient prescription drugs. Experimental
chemotherapeatic drugs are typicaily donated by the trial spon-
sor and would, therefore, not be part of the cost burden to pa-
tients or to insurers. However, other drugs, such as those for
palliation of side effects or cancer symptoms, would add to
paticnt care costs. If these outpatient prescription drug costs are
higher under investigationa} protecols, their exclusion underes-
fimates the incremental cost of clinical trials to patients and
insurers. Also, to the extent that treatment tnals compare an
experimental drug donated by 1ts sponsor with stendard cheino-
therapy administered te hospital inpatients (whose costs were
included in this study), the exclusion of experimental freatment

%52 ARTICLES

costs underestimates the cost of cancer trials to society but not to
Insurers,

The longer survival of control patients m this sample affected
the estimate of the per-month incremental costs of enrolling in a
canoer irial. When total costs are divided: by the number of
months during which patients were available to follow-up, they
were $247 per month higher for case patients than for centrol
patients. However, over the full $S-year follow-up pencd, the
Kaplan-Meier sample average monthly cost across the entire
sample of case patients was only $38 higher than that for the
conirol patients.

The bigh varation in 5-year costs within matched pairs un-
derscores a major Jimitation of the stdy: Hts small sample size
"and the conseguent limited statistical power to estimate frue
differences with much accuracy. High, unexplained vanarion in
medical care expenditures is the mile rather than the exception
throughout medical care. For example, in a study of non-elderty
health maintenance crganization entollees in Minnesota, demo-
graphic and clinical predictors explained only 5%-10% of the
vanation in anoual medical care costs (76 Cur data do suggest
that hiealth plans may fnd # &foult w manage the costs of
cancer patients in general unicss they can spread the risks seross
a large population.

This study demonstrated the difficulty that can be encoun-
tered in trying to match case patients with chyble control pa-
tients by the uss of multiple criteria. Owr two-siage roaichiig
process demonstrated that reliance on data clements typically
available in institutional fwnor regisiries is inadequate to ensure
equivalence between patient groups. Not only are the data items
collected in registries insufficient to describe the clinical and
prognostic attributes of patients, but also sometumes they may
disagree with the medical record on which they are based. froni-
cally, the poot of eligible control patients also may have been
timited by the sirong commitment to clinical rescarch on the purt
of bath cancer clinicians and patients in Olmsted County.

Even with intensive efforts to find eguivalent patients through
detailed medical records review, the case-control methodology
cannot fully rule out the possibility of unobserved selection bi-
ases in trial enrollment. Those who choose not to enroll may be
predisposed to use medical care more or less intensively than
these whe do enroll in such studies. Clinicians might also en-
courage patients with mare aggressive disease to enroll in clim-
cal trials. Some vontrol patients might bave been improperly
declared cligible because chmical findings bearing on chgibility
were not recorded in the medical record. We know of no stadies
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to suggest how such selection biases, if they exist, might be
_expected to affect treatment costs. Neither medical records nor
chinical trial data systems routinely contain information on m-
dividuals who were judged cligible but refused enroliment. Sys-
tematic collection of sech information as part of clinical trial
designs would greatly facilitate the matching process in futore
research of this type.

That this study was conducted on cancer patients who were
diagnosed at one institution and who resided in a smgle county
with a population of appreximately 116000 raises questions
about the generalizability of the findings across a broader spec-
trum of health care enviromments. Most importantly, patients
whe did not enroll in trials typically were served by the same
clinicians and health care providers as those whe corolled. Thus,
they were not subjected to different practice styles apart from the
circumstances of the trial. In other communities, the probability
of trial enretlment might be contingent on the practice styles and
referral pathways of the primary care and cancer providers.
Larger differences (of unpredictable direction) in medical costs
might resulf.

All of the clinical trials investigated in this study evaluated
chemotherapeutic agents. Nene compared a highly expensive
new technology, such as bone marrow transplantation for late
stape breast cancer, with much fess expensive conventional man-
agement, yet managed care organizations clearly focus on such
“guthier” tials when they cipress misgivings about funding
clinical rescarch (77). This study offers some reassurance that
chemotherapeutic tnals may not in and of themselves imply
budget-breaking costs. Cancer 1tself 15 a high-cost illness. This
stndy suggests that chemotherapy protocols may add relatively
little to that cost. Replication of these results in other carefully
designed studies across different care seiungs 1s needed before
conclusive statements abeut relative costs can be made,
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MNOTES

he Hochester Epidemislogy Project is an ongeing grant project funded since
1966 by Public Health Service prant AM30582-32 from the National Instinute of
General Medical Soigniges, National institutes of Health, Deparanent of Health
and Human Services, to ink medical records from virtualiy ail sources of medi-
cal care available to and used by the local population of Qimsted County,
inctoding the Mayo Clinie and ifs affiliated hospitals, the Olmsted Medical
Center and its affiliated hospital, the University of Minncsota Hospitals, and the
Veterans Affairs Medical Center in Mimneapolis. The Rochester Epidemiolugy
Project muintaing the capability to electronically match patients” names and
addresses with medical registration information for parposes of undertaking
approved nedical research projocts

Mietailed docamentation of the ush costing methodolugy is available from the
authors upon request.
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Cost of Care for Patients in Cancer Clinical Trials

Bruce H. Fireman, Louis Fehrenbacher, Elisabeth P Gruskin, G, Thomas Ray

Bachkground: nformation on the costs of medical care for
patients enrolled in clinical trials is needed hy policymakers
evaluating ways to facilitate clinical research in a managed
¢are environment. We examined the direct costs of medical
care for patients enrolled in cancer clinical trials at a large
health maintenance organization (HMO). Methods: Costs for
135 patients who entered 22 cancer clinical trials (including
12 breast cancer frials) af Kaiser Permanente in Northerm
Culiforniz, from 1994 through 1996 were compared with
costs for 135 matched cortrol subjects who were not enrelled
in such trials. Cancer registry data and medical charts were
used in matching the contrel subjects to the trial enrollees
with respect to cancer site, stage, date of diagnesis, age, sex,
and trisl elipibility. The direct costs of medical care were
compared between trial earolices znd the control subjects
for a I-year peried, with data en costs and utilization of
services obtained from Kaiser Permanente databases znd
medical charts. Resufis: Mean I-vear costs for the enroflces
in trials were 10% higher than these for the contrel subjects
{517 003 per enrellee compared with $15 516 per controf sub-
ject; two-sided # = 011} The primary compeonent of this
difference was a $1376 difference in chemetherapy cosis
($4815 per trial enrollee versus $3439 per contrul subject;
two-sided P<.001). Costs Tor the 11 enrollees in trials that
had a bone marrow transplant (BMT) arm were approxi-
mately double the costs for their matched centrol subjects
{borderline significance: two-sided P = .054). The 513041
mean cost Tor the enrollves fn trials without BMT was similar
1o The ST TR mean cost Tor their weatehed. control sobj

Y onclasions; Participatien in cancer clinical trials at 2 large’
MG did not result:in: sabstantial increases in the dlreei___
. [¥ Natl Cancer Inst 2000;92:136-42}

‘costs of medical ¢

It is widely agreed that clinical tials are crucial to the evalu-
alion of an ever-increasing munber of new freatments, but there
is growing coneernt that the availability of patients for ehnical
trials is constrained by managed care organizations reluctant to
pay for costly “experimental” care ¢7,2). As yet, little has been
published zbout the medical care costs of patients earolled i
chnical trials. A recent Natjonal Cancer Institute (NCT) review
of its clinical trials program, the largest in the world, suggested
thut . . _if the clinical trials system is to survive In the managed
care environment, greater effort must be made to determine the
sctuzl costs of mals with the ulimate goal of finding ways 1o
cut costs without hindering quality”™ ¢3). A full assessment of
the overall cost of chimeal trials should consider the costs of
research infrastructare, data collection, and vancus indirect
costs as well as the direct costs of medical care. Here we exam-
e the latter.

We exmmimed the cost of medical care recerved by cancer
patients who entercd chinical tnals from 1994 through 1996 at
Kaiser Penmanente in Northerm California, a large nonprofit
health maintenance organization (HMUO). We compared 135 pa-
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tients enrolled in NCl-sponsored clinical trials with 135 matched
conirol subjects, assessing the direct I-year costs of medical
care. Although trials apen to Kaiser Permanente patients may
not be representative of all tials and Kaiser Permanente patients
in trials may not be representative of all patients in the same
trials, analysis of the costs of care in trials at Kaiser Permanente
may be useful beyond this HMO n evaluating ways to facilitate
the conduct and financial support of cancer chinical tnals in a
managed care envirenment.

SvpircTs AND METHODS

Seiting

Kaiser Penmanente is a 50-year-old sonprofit HMO integrated with & mul-
tispecialty group practice that provided comprehensive health care to appraxi-
mately 2.4 miBlion people at 17 hospitals and 31 clinicy in Northern California
during the 1994 dueugh 1997 stedy period. The Kaiser Permanente population
is diverse with respect to racefethnicity and socioecononc status, although the
poor, the unemployed. the rich, and the aged are somewhat underrepresented (41
Approximately 160 paticnts per year engolied in encology clinical thals at Kaiser
Permancate, nafs spensored mainly by the NCT (Grough the National Surgical
Adjevant Breast and Bowel Project [NSAHPY and the Southwest Oncology
Group [SWOG]) but increasingly by pharmaceutical/biotech companies. Kaiser
Permanente oncologists {n = 50, of whorn five constifute a steering Commmitice
that coordinates mials) open avaslable wisls o envoHment according o ther
perceptions of paticnts’ reeds and intorests, thoir own sckennfic interest i the
rescarch, the busdens of the vesearch on physiciuis and the health-care delivery
systent, and the adequacy of the resources provided. Enrollment m randomized
bone marrow transplantation (BMT) trals for breast cancer patients has been
robust (higher than most rescarch contersy While 1 was assumed thai msdical
care in BMT uiasls 35 costly, it was decided that open sccess lo well-designied
BMT wials was ihe best approach to desting with the complex issues of BAMT

Ansinens

COVENAED 1 iy

For the stedy poriod, the Regionel Cancor Hegisuy st Kaiser Pomancnte
records approsimately 12 000 incideni cases per vear, iacluding about 2006
incident cases per year of breast cancer, the cancet site of more tan half of the
Kaiser Perroancate palients in elinical trials, The percentage of adult canser
patients eligible for 5 trial who enroll in 8 tial is modest (<10%]) at Kawser
Permanente, as i is nationwide {pevhaps 2%%-3%}

Permission to conduct this research was ohtamed from the Instititional Re-
view Board of the Kaiser Foundation Rescarch Institute,

Study Subjects and Follow-up Time

There were 237 putients who enrolied in NCT-sponsored trials af Kaiser Per-
manente from 1994, when antomated cost dadz were first available, through
1906, the Jast year of emrollment, permiting a full year of follow-up. We sought
matched control subjects {comparison subjects) with cancer for all 203 enroliees
{86%) who wae Kaiser Pormanente members and whe wee incladed m the
NCI's Surveitlance, Epidemiolopy and End Results (SEER)Y registry. For each
enrellee, we identified as petential control subjects everyone in the SEER reg-
istry who mot the following criteria; Kaiser Permanente membership with match-

Affiliation of authors: Division of Research, Kuiser Permancente, Northern
California, Oskland,

Correspondince io; Bruce H Preman, M A | IDnvigion of Research, Kaiser
S0% Broadway, (akland, CA 94611 (¢-marl: Bhifdor kaser i)
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ing cances site and stage a1 diagnosis, sex, year of birth {within 5 vears), and date
of diagnosis (wathin 1 year),

For each trial enrollee, the medical charts of potential control subjects were
reviewed 1n random order until a contol sabject was identified who met the
eligibility criterta for the vurollee’s chinical trial (but never enroited in & cancer
iial). For example, cligihility for NSABP B-28 iequited completely resected
breast cancer confined 1o one breast and ipsilateral lymyph nodes. Patients had to
have had a totzl mastectormy or lumpectomy and axillary Iymph node dissection
and histologic confumation of invasive adenocarcinoma with af Jeast onc in-
volved axillary 3ymph node. In the presence of bone pain, they must have had a
bone scan and/or an x-ray pegative for metastases. They could nof bave had
contralateral breast cancer, ulceration, erythema, infilration of skin or underly-
ing chest wall, or peau d’orange. The potential partisipants must have been
fomale between the ages of 18 and 78 years, with a life expectancy of at least 10
years. At the time of randeinization, they had to have a white blood cell count
of 2t feast 3008/mm” and a platelet count of at least 100 0G0/mm®. They had 10
have normal bilirubin and aspartate aminotransferase ot alanine aminotransfer-
ase levels. Their creatinine level must have been nonmal, Polential participants
with & lumpectomy were ineligible if the primary nimor was greater than 5 om
on physical examination or if they had any of the following: an invasive tamor
or ductal carcinoma fr site i vescetion margins, diffise tumors on mammogram
(untess surgicatlly amenable to kumpectomy), ipsilateral mass following lump-
ertomy (unless histologically beaign), or breast trradiation before randomization.
The estrogen and progesterone receptor status was required before randomiza-
Hon. Patients could net have had any prior therapy for bresst cancer other than
surgery. They could aot have any conirzindication to doxorubicin or pactitaxel
therapy, including myocardial infarction, angina pestons requinng medication,
and history of documented congestive heart failure. They could not have any
nonmaligrant systemic discase izt precluded treatment or follow-up, i Tudiing
any peychiatric or addietive disorder that prechuded consent.,

Matehed controf subjects were found for 135 (67%) of the 203 fal envoblecs
{291 patients in the SEER registey idenufied as potential control subjects wese
rejected afier chart review becanse they did not fully meet the matching critenal.
A start date” was identified for esch enrclice and ecach matched controd subect,
marking the beginning of the 12-month feliow-ap peried for which costs were
ascertained and compared. For cruelles, the start date is the date of enrollment
i the wial. For control subjects, we seught dates in the course of thewr ehnical
care that were Hkely to be similar clinically to the enoliess” dutes of enroll-
mert. Thus, if the caroflee teceived chemotherapy in the wial and the control
subject also recetved chemotherapy (while eligible for that inal), thes we began
follow-ap for the eontrol subject o 4 dale before chemotherapy (Hiat wis
atched 10 the enrollee for the mumber of davs before the start of chemotherapy,
i oither the onrollee or dbe matched conuol subject did mot receave cheme
therapry, our algorthm for identifying the beginmng of the conwol subject’s
foliow-up then depended on whether o oot the referent enrollee bad metasiat
discase when enrolicd in the trial. 1f so, we counted the days from the erroilee’s
diagnosis of metastatic disease until corolimeny, we then added this number of
days to the date on which the contrel subject was dingnosed with metastatic
disease to obiain the contrel subject’s start date. Fimally, if’ e enrolice did pot
have disgnosed metastatic disease on the date of enrellment, we counted the days
from the enrellee’slast hospital discharge date prior to enrollment (or cancer
diagnests date if this was later) uatil enroliment; we then obtaimed the contrel
subject’s stast date by adding this number of days 1o the last hospital discharge
date (or cancer dingnosis date) of the controf subject prior o ehigibility for the
irial

I four matched pairs, follow-up of cither enrollee or control subject was
shorter than | year because of dropout from the heshth plan, In these mstanoes,
foltow-up of the other member of the pair was shortesed so that the enrcllee and
the matched control wore followed for he same nomber of days. Hewewer,
follow-up was shortened beeause of death, follow-ap was continued {or a fuli
yeat from the start date for the other member of the pair. Death was ascertained
from the SEER registry theouph 1997, mortality files of the State of California
through 1997, and health plan clinicel and administrative detabases through

1998

Ascertainment of Costs
VW azeerimined the direct coste of medival care that was previded {or puid for}

by Kaiser Pormanenic over e D-year follow-up period. Detailed data on

each course of chemotherzpy, including each drug name, dose, inliavencas

or oral administration, and oulpatient or inpaticnt settng, were asertained
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by chart review. All other data on the use and cost of medical care were obtained
from linked sutornated clinical and administrative databases at Kaiser Peiman-
erite £5). The Kaiser Penmanente Cost Management Information Systers (CMIS)
was used (o ascertain the costs of hospital services and outpatient chnie services
that were provided by Kaiser Pesmanente, including pharmacy, lsborstory, im-
aging, and home health services. CMIS integrutes utilization data with the Kaiser
Permanente general ledger. All costs i the ledger (with the exception of costs
for insurance-related functions, such as marketing and membership accounting)
are fully allocated 1o hezith care services. CMIS uses standard cost-accounting
methods to allocate all huilding and administrative overhead. Similar cost-
accounting methods were ased to estimate tosis for chemotherapy characterized
by chart review. From the economist’s perspective, We are examining “average”
of “long-Tun” costs {rather than marginal cests), appropriate for evaluating the
average or long-man medical costs of a program or policy that facilitates partici-
pation in clinical trials. For each unit of services, we used unit costs thal reflect
average zanual costs throughout Kaiser Permanente tn Nerthern California
{rather than unit costs hat are specific to the month and clinic of the viihzation
event), unadjusted for mflation and not discounted. Such adjustinents wonld be
of listle consequence because there was lintke inflation at Kaiser Permanente from
1994 through 1997, follow-up lasted only 1 year, and cost differences between
trial eprollees and matched control subjects would be inflated and discounted at
the same rales.

For services thal were provided by non-Kaiser Permanenie providers, but paid
for by Katser Permanente, we used the charges of the non-Kaiser Permanente

Tl

providers ae the costs to Kakeer Permuments of these Youmde” serve

costs of donated drues were emitted from our primary analyses but were in-
cluded i additional analyses o assess the seastitvity of results to these coms.

Cogt analysis s primarnily from the HMO perspective. We report the direct
costs of services covered by Kaiser Permanente. Out-of-pocket costs by patieats
1o Katser Permanente (1e, co-payraenis) arz incheded, but costs for care ebtamed
clsewhere and not covered by Kaiser Perinanente, such as sowne alternabive care
or Tong-tesm care, ase omitted. Building and admimstrative overhead supporting
medical vare are included. Research costs (recruiting patients, collecting and
managing data, snd development of research mirastructure) wre omitted but wil
be cxamined 1n a separate analysis

Statistical Analysis

The cost distributions of the trial enrollees and their matehed control subjects,
as well as the paired differences in cost, were exasnied. Means, standard ce-
viations, and selected percentiles are reported for total medical care costs and Ry

o]

clecied categories, meloding ehemotherapy wnd other coipaten) and

costs In s
mpatien

s 5 matched snslysis of the pared cost differences briween

The primary fo
enroilecs and control subjects. While the subjects” cost distributions are very
skewed, the distributions of paired cost differences are more symmetrie, The
distributions of paired differences ate flatter than ihe beil-sheped normal curve,
and there are mfluential outliers, but Jog transformation would yield fess mier-
pretable results and would be especially problematic 1n co52 categarios, such a8
inpaticnt services, where sorae patients have no costs. Therefose, nonparametsic
Wilcoxon signed rank tests and corresponding confidence imervals (Cls) 667
were used for the primary assessment of the null hypothesis that clinical tnals do
not increase or decrease the cost of medical care. To permit consideration of the
robustoess of our findings, we alse evaluated results obtained from paized ¢ tests
fand comresponding parametric estimates of €18} veing costs and also the log of
COBLE,

Given the matched design, we relied mainly on close matching, sather hanon
regression models, to adjust for polential confounders. We supplemented the
primary univariate asalysis (of paired difforences} with an ordiary least-squares
regression model to adjust for differences in the Chartson Comombidity Index
{7 &} o the basts of hospital diagnoses {in addition W cancer) during the 5 years
prioe to the year under stady. To evaluate differences among cancer clindeal trials
in their impact on costs, we added to this one-covariate regressiom model a set
of wial-specific indicator variables for all enrollees in farger trials (more than o
wia} emrollees in owr sample), with the envolives in smaller wials (fewer than
three enrolices) as the reference gronp. In Bus sepplementary model, vy focused
om cost ratios rather than on cost differences, speaifying the dependent variabie
as the paired difference in the tog of costs (in part bocause this intertiial com-
parsson examined only toial costs rather than costs s categories of services tht
were not used by all patients).

We slso expanded the univariste matched analyses of costs b selected sovice
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categories (e.g, BMT, other chemotherapy, other pharmacy, laboratery, and
imaging) with univariate unmatched two-part analyses (akin to “two-equation
tnodels™, reporting 1) the propertion of enrelless and control subjects who had
any costs in the service category and 2} the mean costs and enrollec/control cost

ratios among patients with nonzero cests.

The variation in envollees’ costs was cempared with the variation in control
subjects” costs by use of the F test. Cox regression was used to compare mor-
tality among trial enrollees with that among control subjects. All statistical tesis
are two-sided, with a .05 significance level

ResuLts

The 135 trial enrollees were enrolled in 22 clinical trials,
including 12 trials for treatments of breast cancer and trials for
melanoma, lymphoma, and cancers of the colon, lung, kidney,
ovary, siomach, and brain. The mean age of the enrollees and the
contro} subjects was 52 years. In 89% of the matched pairs, the
age difference between the trial enrollee and the matched contrel
subject was 3 years or less. Ninety percent of the matched pairs
were female, including 44% of pairs with enrollees in trials for
cancers other than breast cancer. Among the trial enrollees, 121
{90%) were white compared with 120 (89%0) of the control sub-
jects.

The mean of wtal medical care costs during the year after
entollment in a clinical trial was $17003, 16% more than the
$15516 mean cost for matched eontrol subjects during the com-

tering the drugs as well as the cost of the drugs, accounted for
28% of all medical care costs. The chemotherapy costs of trial
enrollees were 40% higher than the chemotherapy costs of the
matched control subjects. Most of this difference 13 attnbutable
to a higher number of chemotherapy visits, although drag cost
differcnces were attenuated because many tnal enrollees re-
ceived donated drugs. The $1376 difference m chemotherapy
costs between trial enrolflees and control subjects amounts to
93% of the $1487 difference i total costs. The mean differences
between trial enrollecs and control subjects in the costs of hos-
pital and clinic services other than chemotherapy were smaller
and unstable.

The total costs for control subjects were more variable and
skewed than those for enrollees in trials (Table 1). The standard
deviation of total l-year costs was 23% higher for control
subjects than for enrollees i irials (F test; PP = 017} Among
pairs of tnial enroliees and nontrial control subjects, the differ-
ence in total costs was more highly correlated with comirot sub-
jects” costs {r = .75) than with enrollees’ costs {r = .58). The
ratio of enroliees” costs to control subjects’ costs was 1.45 com-
paring the 25th percentiles of the cost distributions, | 34 at the
medians, 1.07 at the 75th percentiles, and 0.94 al the maxima
{Table 1.

The possibility that chance alone accounts for the paired cost

parable year {P = 011 {Table 1). Among the trial enrollees,  differences is evaluated in Table 2. The muil hypothesis-- that
chemotherapy, inchading the costs of clinie visits for admims-  clinical trials do not increase or deerease the cost of care——is
Table |. Onc-year costs of care for 135 patients envolled wr trials and 133 matched control subjecs (Kaiser Permanente m Northera
Cabfornia, from 1994 through 1997
Percentiles of § cost

Source of cost (S} 25th 50th 75th 100t
Chesnotheragry

Trial enrollees $4815 (83810} 2548 $4384 £6338 S22 240

{lontrol subjects 3439 (4346} G 2760 SRR 24465
{ithar outpation

Treral enrelloes 163 {7126} 434 GRIZ Gl FRTi4

Control subjects 6931 (6342) 3332 ETHR §328 44418
Lupstient

Trial entolices 4025 {11 435) ¢ 4] 2818 94224

Control subjects 3146 {15487y G & 3766 160607
Total

Trial caroliees 17003 {16 335) 4208 12912 18973 116126

Conzol subjects, 15516 (20111) 5728 9653 11673 123 559

Ratio: trial erollees/eontrol subjects 1.10 1.45 1.34 1.07 0.94

*SI) = standard deviation,

Tuble 2. Dfferences in cost of care between patients i Irials and matched control subjects, matched analysis of F-year costs {135 puirs of
patiers at Kaiser Permanente in Northem California from 1994 through 1997}

Mean cost difference, 3,

Median cost difference, $

% of pairs in which

Enroliee cost > Frrollee cost < Enrollee cost =

enrollee - control subject (95% confidence interval) PE contrel cost control cost control cost
Chemotherapy $1376 $999 (§776-5220%) <00} 60 27 13
Crther ouspatient services 1132 &85 (5-1921) 49 56 44
fnpancnl SETVICES 1121 G{-474-0) 73 6 32 42
Total 1487 BT (5644563} 11 3] 39

*Two-sided Wilcoxon test of the null Bypothesis of no difference i costs.
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rejected with respect to chemotherapy costs (P<.001), other out-
patient costs (P = .049), and total costs (P = 011} but not with
respect 1o inpatient costs (P = .71). The 95% (1 for the impact
of trials on chemotherapy costs extends from $776 10 $2209. The
95% (I for the impact of tials on total costs is wider: It extends
from $564 to $4563. This upper bound for trials’ impact on total
I-year costs amounts to about 29% of the $15516 mean for
control subjects.

There were 83 matched pairs (61%%) in which the total costs
of care for the trial enrolles exceedéd the costs for the matched
control subject compared with 52 pairs {39%) in which the con-
trol subject’s costs were higher (4 statistically significant differ-
ence by use of a binowmial sign test).

Most chemotherapy costs were incurred during the initial 6
months of the siudy period: 94% of the chemoiherapy costs
for patients in trials and 83% for the matched control subjects.
The percent of other clinic costs incurred dunng the initial
& months was 70% for trial enrollecs and 62% for control sub-
jects. In both groups, hospital costs were similar dunng the
first and second halves of the 1-year study peried. During
cach half year, control subjects’ hospital costs were higher
than those of the trial enrollecs, but differences wore
not statistically significant. The higher total costs for trial en-
rollees shown in Tables 1 and 2 are apparent enly m the initial
& months of follow-up and appear to derive primanly from che-
motherapy

BMT was received by four enrollees in trials (including one
with BMT several months after a non-BMT trial) and four con-
trol subjects (Tabie 3) These eight patients with BMT include
the four with the highest total l-year costs among all 270 pa-
tients in the study population. While 11 of the trial enrollecs
were in trials with a BMT arm, only three received BMT. An-
other enrollee was randomly assigned to the BMT arm but never
received the ireatment; the remaimng seven were randomdy as-
signed te recerve other treatments. Nevertheless, I-year costs
among these 11 patients were higher than l-year costs among
their matched conirol subjects (Wileoxon test, £ = 054}
rouphly iwice s high, exceeding the cosis of conirol subjects by
about $20:000. All four of the contrel subjects who received
BMT were matched to envolices in tnials without any BMT arm.
Paticnis in BMT trizls received relatively costly chemotherapy,
even when they did not receive BMT. If we put aside the 11
matched pairs in BMT trials te focus on the remaining 124
matched pairs, the $15041 mean cost of enrollees in trials were
very similar to the $15186 mean cost of their matched control

el oo

TIRG

subjects. Among the 95 enroliees in non-BMT adfavant breast
cancer trials, mean l-year costs were $13921, less than the
$14 607 for their matched control subjects.

In the entire sample of 135 matched pairs, 61% of the excess
chemotherapy costs of patients in (rials is associated with the
increased likelihood of having any chemotherapy, while the re-
maining 39% is associated with more costly chemotherapy,
Pharmacy, laboratory, and clinic visit costs other than for che-
motherapy also were higher among patients in frials {Table 3).
The patients in trials had a mean of 5.0 more clinic visits than
their matched control subjects during the follow-up year {28.8
versus 23.8 visits; paired ¢ test; P = 001).

Fewer than 10% of the patients in trials and control subjects
used Kaiser Permanente homne heaith services, but these services
were costly among those who used them, especially among con-
trol subjects. Hospitabzation was a little more common among
control subjects, and hospital costs, given hospitalization, were
higher among the control subjects (Table 3). The somewhat
higher hospital costs and home health costs of ihe confrol sub-
jects could be due to chance alone (P = 779 for hospital costs
and P = 525 for home health costs).

Table 4 compares cosis by clinical trial for ihe 10 ciinical
trials for which we have costs for three or more patients. The
differences among irials in mean cost arc substantial. The
540633 mean 1-year cost for patents in SWOG 9061, a BMT
trial, are sevenfold higher than the 35608 mean cost in SWOG
9035, a melanoma vaccine wial. Heterogeneity m the ratio of
costs for tnal enrollees to costs for control subjects 18 nuch less
substantial: These ratios range from 0.84 w 2.16. While it 15
suggestive that the highest of these ratios is for a BMT mai, the
aumbers of patients per tnal is modest, and we cannot reject the
global mull hypothesis of no differences among these mals.

hscussion

‘The 1-year costs of medical care for the 135 enrolices in frials
at Kaiser Permanente exceeded those for their matched control
subjects by an averape of SE487 per person, or sbout 16% The
primary component of this difference in total costs s the 31376
higher cost for chemotherapy ameng cnrolfees (median, 39949,
95%, CY == $776-52209). Patterns of use and cost among the 110
breast cancer control subjects m this study were similar 1o those
reported from a much larger Kaiser Permanente study of 8152
breast cancer patients (whose mean costs were approximately
317 000 during the year after diagnosis compared with $2500 for
control subjects without cancer) (9). The cost of treating patients

“Fable 3. Mean [-year costs among paticals with any use, by type of service {135 wal enrollees versus 135 rnatched contiod subjecls al
Kaiser Permanente in Northern Cabforniz from 19%4 through 1997)

No. {7} of patienis
with any use of services

Mean § cost of palients with any use

Ratio: enrole

Contro} Control
c of service Enrollees subjects Enrotlees subjecis vontrol subjects el
Bone marow transpiant 4(3) 4{3) 54396 0657 6.67 207
Chemotherapy 112 {833 9 (67) S804 515% 113 030
Other phanmacy 134 (09) 128 {95} 2092 et 7.9 o4
Rahictherapy 51€38) 60 (44} 3727 4144 4.9 %23
Faborztory, imsging 15 {100} 135 {100} 1004 785 1.2% 43}
Fome healib 118} 12(9) 2905 4738 061 525
Hospital 44 {33) 5239 12350 131361 .92 N
Other visits, apcitlanes P35 {108 135 (1odn 2851 2428 117 012

* 7 value (two-sided) based on the 1 test of the null hypethesis of no difference in mean log costs.
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Table 4. Costs by wial* (meon 1-yeat costs of care for Wial enrollces compared with control subjects, NCl-sponsored trials al Kaiser
Penmanente in Northern California from 1994 through 1997)

Cooperative tnal Brief description

Ratio:
enroiiee/control
subjects

Cost in
control subjects,
mean, $

Cost in
nroliees,

No. of
i mean, $

pairs

T1-3, N1, MO, at least one postive lymph node
Arm I AC
Arm 1k AC then paclitaxel

T1--3, NI, M0, at least one positive lymph node

NSABP B-18, breast

SWOG 9410, breast

42 12183 14584 0.84

20 17342 20294

Arm 12; standard dose Adria in AC then TAX then TAM

Arm T standard dose Adria in AC then TAM

Arm Ha: intermediate dose Adna in AC tberr TAX then TAM

Arm Hb: intermediate dose Adria in AC then TAM

Ay 1TTa; high-dose Adria in AC (with G-CSF} then TAX then TAM
Arm ¥b: high-dese Adria in AC (with G-CSF) then TAM

SWOG 9035, melfanoma T3, NU, M0, no positive lymph nodes

3] 5608 4415

Arm | bBiological response modifier therapy, allogeneic melanoma

vt} vaccine containing detoxified ondotoxin
Arm i observation only
DCIS or LCIS, no pesitive lymph podes

Arm §: radisiberapy + anticstvogen therapy
Arm 1E radiotherapy + placebo

MSABP B-24, breast

SWOH3 9313, breast
Armn 1 AC simpHaneousty {with G.CSF)
Ay 1E A then C {with G-CSF)

Siage -3, at least 10 positive Jymph oodes

Arma b UAY
Arm ih CAF then bone manow ansplani

SWOU 9061, breast

Stage 1 oat least one pogriove fymph sode

MEARP R-25, breast i
AC with G-USFE, three levels of intensity

Stape 1, no positive lymph nodes
Arm b CMF then tamoxifen for 5 v
Arm fi: CMF then placebo for 5 y
Arm 111 AC then tamoxifen for 5y
Arm iV: AC then placebo for 5y

MNEARY B-23, breast

NSARP B-76, breast Stage 304, metastatic
Arn | pachtaxel (3-h infusion)

Axin - pachiaxel and G-CSF (24-h indusion)

SWOG 9326, ovarlan Stage

mefaning
Urihey irials

All tnials

T1--3, NO-1, MO, three of fewes positive lymph nedes 9

single agent consolidative cheotherapy, hexamethyl 3

Colon, stomach, braty, hnphoma, kidney, and hung

9 6818 5020 136

18 835 13514

2 40633 ig823 zi6

4} 14 464 16735

5 10225 8706

4 IR0y

i7742 17751 100

(R

IR

18 243587
135 17663

and cyclophosphamide; Adria = Adnaraycin: TAX = paclitaxel (Yaxel), TAM = tamoxifen; G-CSF = granulocyte coleny-stimulating factor; DCIS = ductal
carcinoma in situ; LCIS == lobular carcinoma in sing CAF = cyclophesphamide, Adsiamycin (doxorabicin) and S-fluorouracil; CMF = cyclephosphanude.
racthotrexate, agd S-fluorouracii; and TAM = tumor—node-metasiasis, he staging system of the American Joint Committee on Cancer classifying fmors by thew

anatomic site and histology (74).

in cancer trials at Kaiser Permanente is high but not much higher
than for cancer patients cutsude trials.

Overall, similar results were obtained by use of parameirie
statistical methods that are more mfluenced by “outliers™ -
patients with unusually high costs, For example, paired ¢ tesis
done on log-transformed cost data yiclded results similar to
those obtained by use of the Wilcoxon test.

Two other recent studies have examined the direct medical
care costs of patients in cancer clinical trials. Wagner et al. (70}
compared the costs for 61 patients in cancer trials at the Maye
Clinic with those of matched control subjects, reporting mean
L-year costs of $24 645 in trial enrolices compared with $23 964
0 control subjects 7M1 With datz avalable on some patients
for as long as § years, they found that tnal enroflecs cost as
much as 10% more than control subjects over some follow-up
perieds.
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At Group Health Coopemtive (GHC). a nonprofit HMO in
the Scattle area, Barlow and colleagues examined the costs
for 40 patients n breast cancer tnials and 28 patients in colon
cancer trials (Barlow W, Taplin 8, Beckord I, Ichikawa L un-
published data), with adjusted comparisons to wnmatched
control subjects as well as matched analyses of the trial enrolices
for whom well-matched (chart-confirmed) control subjects
could be found. The 40 enrolices in the breast cancer toals
had mean costs no higher than the 1100 unmatched control
subjects during the 2 years following diagnosis, but the costs
for trial enrollees were 26% higher than those for control
subjects in the 26 available matched pairs (P = .04; Wilcoxen
tesi}. Patients in colon cancer trials at GHC cost shghtly more
than wnmatched control subjects, but the difference was not
statistically significant. Thus, these recent studies at the Mayo
Clinie and GHC, like our study, did not find that participation

lowmal of the National Caneer Institute, Vol 52, No. 2, January 19, 2000



in cancer trials is associated with large ncreases in the costs
of medical care.

Ia the Kaiser Permanente setting, BMT trials have been the
most costly, with trial participants (less than half of whom re-
ceived BMT) about twice as costly as control subjects, who were
themselves more costly than the control subjects for most other
irials. Neither of the other published studies include patients
from BMT trials. In any setting, the relative costs of participa-
tion in clinical trials may be influenced by the mix of the clinical
trials that are offered and selected.

The relative costs of trials will also be influcnced by the
likelihood of receiving aggressive, intensive care outside clinical
trials. At Kaiser Permanente, usual care outside trials appears to
be quite vartable in cost. The control subjects included the most
expensive as well as the Jeast expensive patients. However, the
cost distributions shown in Table I suggest that trials decrease
the likelihood of low costs more than they increase the hkel-
hood of high costs. Trals typically {ocus attention on differences
between an experimental treatment and a standardized version of
usual care. in trials, care is typically delivered by protocol and
thereby rendered unusuaily homogeneous within each treatment
arm. Apparenily, the varistion in cost between arms of the trial
i5 often less than the variation within “usual care”™ outside trials.
Reeently, there have been expanded cfforts to measure costs
within chintcal trials, permitting comparison of treatment arms
with respect 10 cost and costeffectiveness (/). [ should be kept
in wind that medical care outside clinical tnals 15 hkely to be
moTe heterogeneous in cost (and effectiveness) than medical
care tn a tnal’s “control™ arm.

Yariation in "usual care” outside (rials within Kasser Perma-
wente or any oiher setiing renders problematic the selection of
control subjects. If usual care varies according to physician and
patient propensities that are difficult to measure, it 1s then a
challenge to identfy control subjects whose experience can in-
forn us about what enrolices in trials would cost had they never
been offered wials, How successfully did we meet this challenge

and 1o what extent s problo siching a source of bias in
cur resulis? No matched control subject was found for 68 of the
enrollees {33%) in trals duming the study period. The stadics
from the Mayo Clinic (1) and GHC (Barfow W, Taplin §,
Beckord J, Tchikawa L: unpublished data) also report difficulty
identifying closely matched contral subjects {for whomi there is
evidence in the medical chart of eligibility for the clinical trial}.
We ascertained 1-year costs for 65 of the 68 unmatched frial
cnrollees by use of the same methods repotted above. The mean
of their 1-year costs was $25 957 compared with $17 003 for the
135 matched trial caroflees. A relatively high percentage of the
unmalched enrofiees had metastatc disease (23%) compared
with the matched enrolices {18%), suggesting that they may
have been relatively cosily, regardless of enroliment in trials.
Ten of the unmatched tra! enrollees were in BMT trials. Mean
Foyear costs were $49008 for these 10, which was 25% higher
than the mean costs for the 11 maiched enroliees in BMT tnals.
{Three of the 10 urmatched trial enrollees recerved BMT com-
pared with three of the 11 wheo were matched.) Another 31 of the
pnmatched trial enroliees had enrolled in other trials represented
in eur sample of 135 matched pairs, Mean [-year costs were
$15 %22 ameng these 31 cnrotlecs, only shightly above the
$15186 among therr matched conuol subjects. Thus, the un-
matched enrollees lend support w our findings that BMT trals
are refatively costly, but matched enrollecs m other trals at
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Kaiser Permanente have cost little more than they would have
cost without trials.

Although the 135 control subjects were well matched by our
criteria, they may differ from triad enroliees in unmeasured ways
i the severity of their illness and 1n thelr propensity to use costly
services. If our matched control suibjects were more reluctant o
undergo aggressive treatments, our results may then overstate
the costs of trials. On the other hand, if our control subjects are
sicker in unmeasured ways, they may be costlier than ideal con-
trol subjects, and our results may then understate the cost of
trials. There were 22 trial enroliees (16%) with Charlson comor-
bidity scores unequal to those of their matched controf subjects:
eight enrollees with more comorbidity and 14 with less. Adjust-
ment for comorbidity score would ncrease slightly from $1487
to $1531, our estiumate of the additional cost of medical care
associated with enrollment in clinical trals.

During the 1-year study period, there were 12 deaths among
the control subjects corapared with seven among the enrollees in
trials. Extending follow-up through 1998, there were 33 deaths
among control subjects compared with 23 among enroltees. Cox
regression, stratified by irial, yiclded an estimated relative risk
of mortality of 0.60 for trial envolless compared with control
subjects (95% CT = 034-1.06, P H8). The possibility of
selatively favorable survival among enroliees in trials raises the
possibility that they were lese il than their control subjects on
the start date i unimeasured ways andlor that they recelved more
effective medical care. While the survival benetits of experi-
mental treatmends in cancer trials bave usually been modest or
undetectable compared with control groups within trials, i1 15
possible that trials tend to mmprove care in all arms by offering
care that is more protoco] guided, attentive, and/or aggressive.
“Selection bias” is also possible, peritaps the physicians and
patients who participate in trials are those whose mteraction
would result in more effective care inside or outside trials. Given
that most of our trial enrollees had breast cancer, it is worth
aotng that survival with breast cancer has been reported 1o be
i Northern Califorma

muore favorable at Kaiser Permanenie
ihan in ihe surrousding fee-for-service population in & study of
Medicare enrollees (12).

We focused on costs of care during the {-year imerval fol-
lowing enrollment in the trial. The medest differential in che-
matherapy costs and total costs was entirely within the fivst 6
mwonuths. Among enrollees in trials, 94% of 1-year chemotherapy
costs and 72% of I-year total costs were incurred during the
initial 6 months. Among control subjects, 83% of chemotherapy
costs and 64% of 1-year total costs were in the intial 6 months,
Ht seerns likely that cost differentials during time periods beyond
I year would be shaped primanly by recurrence and mortatity.
Any cost impact that is years downstream, and sccondary o the
impact of wials on disease progression and death, may be pre-
sumed remote from the cost concermns of managed care organi-
zations facing policy decisions on patient access to clinicat trials.
If we do have evidence that climical irials improve survival, then
this would be the important finding, The downstream cost con-
sequences of longer lives should ot affect pohicy decisions on
chinical tnals.

The 1-yesr follow-up irterval began at cirellment in the trial
Trials may incur costs before enroliment for tests done o ascer-
win eligibility, tests that otherwise might not be done. Costs for
laboratory tests and imaging procedures durmg the 2 preceding
weeks were $183 more per patient arnong enrollees than among
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their matched control subjects, Addition of the costs of these
tests during the preceding 2 weceks, to the total of all medical
cosis during our 1-year follow-up period, raises by one percent-
age point {from 9.6% 10 10.6%%) our estimate of the percentage
increase in medical care costs attributable to trials.

Cost differences between enroliees and control subjects are
also somewhat higher than the 10% differential reported in
Tables Z and 4, if we add an estimate of the costs of denated
drugs, as might be appropriate were we assessing costs from the
societal perspective rather than the HMO perspective (13). The
addition of imputed costs for donated drugs increased chemo-
therapy costs by $2629 per enrollee and increased total costs by
$2672. Thus, if Kaiser Permanente had purchased these drags,
our estimaie of the percentage increase in 1-year direct medical
costs attributable te trials would increase from 10% to 27%.
From the societal perspective, however, it may be more appro-
priate to use cosi estimates for donated drugs that are much
Tower, based on what it costs the drug company to manufacture
and donate the drugs rather than what it would cost Kaiser
Permanente to buy them.

The enrollees i non-BMT trials in this study were treated by
K aiser Permanente physicians rather than referred to academic
medical centers. How cosis to an HMO may be assoctated with
“losing control” of referred patients is beyond the scope of this
report. A full accounting of the costs to Kaiser Perrmanente for
participation in clinical trials would assess not only direct medi-
cal care costs but also the burden of recnunting patients, assuring
that treatment protocols are followed, collecting and managing
data, and supporting the infrastructure for research. Forthermore,
trials may bring to the provider organization indirect benefits as
weH as costs. Partrcipation in trials may enhance the appeal of an
HMO 1o patients and physiciang. Clinical trials are forces for
technologic mnevation in medicine. The chinical and scientific
knowledge generated by trials is publicly available, regardless of
participation in clinical toals. Nevertheless, participation m
clinteal frists by HMO physicians may position thern o adopt
new reatnents sooner and otherwise influence how they deliver

care culside chinical fnals,
CONCLUSION

Comparing 135 enroliees in trials with 135 control subjects,
we found that the trial enrollees, on average, had higher I-year
medical care costs by $1487, about 10%. The costs of tral
enrollees most exceeded control subjects’ costs in BMT trals,
The costs of enrollees in trials without BMT were no higher than
control subjects’ costs. Kaiser Permanente has been participating
in cancer clinical trials without substantial increases in the direct
costs of medical cae.
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Evidence Mounts That Clinical Trials Are Not Costly

& Print-triendly Evidence continues to mount thal caring for patients on cancer clinicat trials
is no more costly than providing standard care, despite claims by insurance
Quick Links companies and other health care providers to the contrary, experts said A roundup of news highlights
Saturday at the 2000 annual meeting of the American Sodiety of Ciinical fromt}he 2;)2:; ma_l
. meeting o rican
Dictionary ) Oncalogy. Sotiety of Clinical Oncology.
Fund tunities The latest evidence, from two studies that analyzed treatment costs atlarge  Cost of Clinical Trisls
NCi Publications cancer centers, backs up research published earlier this year. The new A collection of material about
studies showing that patient

studies also lend credence to calls by patient advocates, cancer
researchers, and others for insurance companies and Medicare to pay for
routine care costs for patients envolied in dinical trials.

NCI Calendar
Espadiol

care cosis for clinical ihals
are apt appreciably higher
than costs for patients not

"For years we have advocated coverage of clinical  envolled in trials.

trials because they are state of the art care,” said
Joseph Bailes, M.D., president of ASCO.

NCI Highlights

However, many insurers assume thal patients ia cinical tials wilf cost more
because they require extra care of more tests, said Charles Bennett, M.D., from
Northwestern University, who helped conduct one of the studies, run by the
American Association of Cancer institutes.

Femozolomide Plus Hadiation
Helps Brain Cancer
Confirmed: Raloxifens Drops

sk of Breast Cancer

*One concern s that it is difficult fo obtain reimbursement from insurers, fimiting the
chances people have 1o enroll in trials. If it's not pald for, how can they do it?” said

Mygloma
Annual Report 1o the Nation
Past Hightights

The AACI study, which is serving

several 1arge canéer centers, foun

A

Need Help?

Comtact us by phone, . patients in phase Il cahter clinical trials and 35 patients receiving &
Wb, gt el _matchied, to the clnical trals patients. o
i ARotne patients ordnsurersaciually paid for six months of treatment was 357,500 for the dlinical trials

1-800-4-CANCER

grdup.and $63,700 for the non-clinical trials group. Because the study had so few patients, though, the cost
diffierence was not siatistically significant. Bennett said that AACT will use the study as a basis for a project

77 clinical

and $37,000 in the standard'group. [Editor's riote:
*This restill wis nol 2 Sl ™ said Sloan-Kettering's George Bosl, M.D., "because we've
consciously fried to not order extra tests for clinical trials patients.” Bos! added that many of the drugs used
in the clinica! trials group were donated, a standard practice for experimental drugs.

I trials patien 7 §¢f.i dare

During a discussion session, Virginia Commonwealth University's Thomas Smith, MD., said that these
resulls are beginning o change insurers' atiitudes toward clinical trials — and in fact, several states,
including Maryland and Arizona, have mandated coverage of clinical frials — bul added that the process will

be slow.

"We need to put these studies in a packet and mall them o every insurance director in all of the states,”
said Smith. “Then we need to call them up and ask them if they get the message.”
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ol care Gosts for palients enrolled in cancer clinical trials are about " Related Pages
e as costs for patients not enrelled in trats, condudes a repori from
L the Jenwary 19, 2000, issue of the Journal of the National Cancer Insfitute. - Cosl of Clinicat T
1., The siudy, based at Kaiser Permanente of Northern Californ ¥
‘hegihmaintendnce organization; supports eatlier siidies s
cause of advocates calling for health plans to cover the medical care costs of clinical irials.

& Prnttiendly

(sick Links

Dictionary

EMHQQ?QQ@JXL%% To compare costs, the researchers matched 135 patients enrolled in cancer clinical trials to 135

NCI Publicatons non-enrolied patients, based on type of cancer, age, sex, and trial efigibility. They then examined expenses

NCI Calendar incurred during a year of treatment, including costs for office visits, fab tests, chemotherapy and other

Espafiol drugs, and any other cancer-felated treatments. The average outlay for each trial participant was $17,003;
for non-panticipants it was $15,5186, a difference of 10 percent.

NC1 Highitghts Much of this difference was accounted for by 11 patients who underwent high-dose chemotherapy and

honie marrow transplants for breast cancer. Excluding these 11 patients reduces the average outlay to
$15,041 for each clincal frial participant, almost identical to the costs for non-participants.

the authors grgue hal besides 1ol costiag more, clinical triads could make HMOs more appeating (o

N ) i _ patients ang physicians by giving them access 10 the latest reatments. iy addition, cinical trials are cruciai

Confirmed: Ralowdtens Drops, far the development of new freatments, but i managed care arganizations continue their reluctance fo pay
for them, fewer patients may be enrolled in clinical studies.

Myeloma are almost identical to those incurred by non-parficipants.
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Related Pages

&l Printfriendiy ~ Some health insurers, concerned thal participation.in.a clinical trial drives
E Gostof Chneal Tnals

Quick Links

“for such a4 pﬂiﬁ:y '

The study, which was. published in the April 2001 sueof the Joumal | SAFE,, 51 :
previous irchy showng #iat cancer patients i clinical rials incurno ignificant
:treatm&nt costs.

Dictionary

Funding Opportunities
NG Publications

NCH Calenda:
Espafiol’

- Pa ctp:-fnis in cancer reatment frials “do not receive more, nof more expensive, services than similarly
. B situated patients who do not enter Irials,” the researchers concluded. The researchers controdled for

NCI Highlights variables such as age, extent of disease, initial freatment, and ultimate outcome so as to identfy cost

differences between the in-frial and out-oi-frial patients that were due to trial parficipation alone.

isolating the Effect of Triaf Parlicipation

ki Lmozok}msge ?1&1(; Rads

tielps Brain Cancer Chirtkos and his colleagues examined hospital biling records for about 1,900 cancer patients who were
Confirmed: Raloxiiene Drops diagnosed and treated at the Moffitt Cancer Cenler between August 1995 and February 1998. About 380 of
Risk of Breast Cancer these patients were enrofled in clinical triafs of cancer treatment. Most of the patients studied were treated

for breast cancer; the others, for lung cancer, ovarian cancer, of iymphoma.

Progression of Multiple

Myeloma The researchers looked for differences in the costs of care given to patients who took part in dinical triafs
Annua! Report to the Nation compared with patients with the same type of cancer who did not enrolt in trials. They also analyzed

differences among patients that could affect the cost of care, such as age, stage of disease, initial freatment
"""""""""" received, and treatment outcoms. Finally, they used stalistical techniques to adjust for such variation
“y  among patients in order to isolate cost increases that could be tied only to participation: in a dinical trial.

&»eéd'n ?

Contack us by phone,  © Unadjusted costs did indead tend to be higher for patients enrolled in trials. The investigators found that
ek, and el . patients enrolled in Irials tended fo receive more complex, aggressive initial treatment; were more likely ta
1.860.4-CANCER ' have recurrent disease; and were more likely to be followed for a longer time. For example, the average

unadjusted cost of care or a patient with ovanan cancer who enrolled in 8 Phase | or il dinical trial was
about double that of a patient with ovarian cancer who did not enrolt in 8 trial ($140,300 vs. $69,100).

However, when the researchers adjusted the data to isolate the effect of trial participation alone, the
investigators found that in all bul one case, there was no statistically significant differences in the costs of
care for patients who were enrolled in irials compared with those who were nol.

Study Limited, But Consistent With Others

Martin Brown, Ph.DD., of the National Cancer Institule’s Heaith Services and Econoimics Branch, noted that
the study does have several kimitations. First, the study excluded physician fees, looking only at in-patient
and out-patient hospital care.

Second, the study used data on charges from hospital billing records. It is well known that charges can
differ markedily from actual payments and underlying resource costs,” said Brown.

Third, costs were adjusted for the type and complexity of the initial therapy. "This may be appropriate for
cases where the trial involves therapy folfowing initial treatment fallure or for recurrent disease,” said Brown.
But it would tend to result in an underestimation of costs associated with those clinical trials that are
designed to compare more compiex theraples {such as one that uses multiple modalities) with a simpler

therapy for initial reatment.

Though the results of this study may not be applicable to all seltings, said Brown, the basic conclusions are
nonetheless consistent with several others that also looked at this question.
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Clinical Trials Not Costly

N Medical care costs for patients enrofled in cancer dlinical trials are aboul Related Pages
& Printfriendly the same as costs for patients not enrolled in trials, conclides a repost from
the January 19, 2000, issue of the Journal of the National Cancer Institute,  Costof Clinical Triads
The study, based at Kaiser Permanente of Northern California, a large

Quiick Links : o y .
health maintenance crganization, supports earfier studies and helps the

Dictionary cause of advocates calling for health plans to cover the medical care cosis of clinical trials.
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Evaluating the Financial Impact of Clinical Trials in
Oncology: Results From a Pilot Study ¥rom the
Association of American Cancer Institutes/Northwestern
University Clinical Trials Costs and Charges Project

By Charles L. Bennett, Tammy J. Stinson, Vidor Vogel, Lyn Robertson, Donald Leedy, Patrick O'Brien, Jane Hobbs,
Tamora Sution, John C. Ruckdeschel, Thomas N, Chirikos, Roy 5. Weiner, Marguerite M. Ramsey, and Mox S. Wicha

reimbursed by insurers, primarily because of concern
thot medical core as port of clinical trials is expensive
and not port of standard medical proctice, In June
2000, President Clinton ordered Medicare to reimburse
for medicol core expenses incurred as part of cancer
clinical trials, elthough many private insurers ore con-
cerned about the expense of this effort. To inform this
policy debote, the casts and charges of care for patients

on clinical tricls are being evaluated. In this Assodiation

of American Cancer Institutes [AACH) Clinical Trials Costs
and Chorges pilot study, we describe the results and
operational considerations of one of the first completed
multisite economic enalyses of dinical triols,

Methods: Our pilet effort included assessment of
total direct medical charges for 6 months of care for
35 case patients who received core on phose i clinical
trials and for 35 matched controls (based on age, sex,
disease, stage, ond treatmen? period) ot five AACI
member concer centers. Charge data were obtained
for hospital ond oncdllary services from automoted
claims files at individuat study institutions. The anoi-

UCH CORCERN HAS been raised about the expense
M of chinteal trials i oncology, despite the fact that onty
3% of adull cancer patienis actually participate in clinical trals.
A wajor barmier o ¢limcal tral accraal s related to financial
considerations.”* Many private insurers often do not reimburse
providers for care associated with clinical trials and often deny
payment for any medical care delivered to patients who are
enrolled onto these trals. In June 2000, President Clmton
ordered Medicare to reimburse for medical care that occurs in
the context of clirdeal trials. Moreover, two large private
insurers, 1the Maye Health Plan and United Health Care,
established policies in the late 19905 that reimburse for patient
care costs incurred slongside National Cancer Institute (NCT)y-
associated clideal tials. However, fewer than 50 patients have
actually been enrolied onto clinical tials as a result of these
new policies. ™

Policy makers focused on the financial aspects of cancer
clinival triais as they considered enacting legislation or
policies for clinical tials.® The Medicare Cancer Chnical
Trial Aet of 1997 sought to authorize a $750 milhon
demonstration project that would have required reimburse-
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yses were based on the perspective of a third-party
payer.

Results: The mean nge of the phase If clinical trial
patients was 58.3 years versus 57.3 years for control
potients. The study population included persons with
cencer of the breast [n = 24), long {n = 18), colon {n =
18), prostote [n = 4), and lymphoma {n = 8}. The ratio of
male-to-female patients was 3:4, with grecter
75% of patients having stage Hl to IV disens

Lo te economic analyses of oncolegy
clinical fricls are in progress. Strategies thot ore not
likely to overburden date managers and dinidons are
possible to devise. However, these studies require care-
tul plonning ond coordinution omong concer cenfer
directors, finarnce deportment personnel, economists,
and health services researchers.

4 Clin Oncol 18:2805-2810. « 2000 by American
Society of Clinical Oncology.

ment for routine patient care slongside an spproved clinical
iriat, with a repert to Congress due by January |, 2602 The
clinical trnads thut would have been covered were those that
were conducted by a program that was approved by the

From the Robert M. Lipie Comprehensive Cancer Center, the Division
of HematologyOncelogy, and the Institute for Fealth Services Research
ond Policy Studies of Northwestern University, and the Veterans Admin-
istration Chicago Health Care System-Lakeside, Chicage, IL; University
of Pitshurgh Cancer Institute, Pittshurgh, Fox Chase Cancer Center,
Philadelphia, PA: Jonsson Comprehensive Comver Cenier-University of
Californic at Los dnpeles, Los Angeles, CA; H. Lee Maffit Cancer Center
ared Research Tnstinute, Ternpa, FL; Tulane Coancer Center, New € Drieqns,
LA, and the Association of Americem Caneer Institutes and the University
of Michigan Comprehensive Cancer Center, Ann Arbor, Ml

Submitted November 22, 1999 gecepted April 28, 2000

Funding for this study was obtained from the Associgiion of
American Concer Institutes and ity member institutions.

Address repring reguests e Charler I Bennetr, M), PRI, Veterans
Administranion Chicago Heaith Core System-Lakeside, 400 £ Omtario
Ave, Chicage, I, 603611, email chenne@northwestern edu

©3 2000 hy American Society of Clinical Oncology.

G732 183X/ 181 5- 2805

2805



2806

National Institutes of Health (NTH), the national cooperative
climical trial groups, the United States Food and Drug
Administration, the Department of Veterans Administra-
tion, the Department of Defense, or an NIH-spensored
cancer center. However, this legislation was not passed as a
result of concerns over the actual economic impact of the
policy, as well as the cxpense of the demonsiration project.
President Clinton’s June 2000 policy order supporting
clinical trial costs for Medicare recipients obviates the need
for the Medicare demonstration project.

The President and Congress have been mfluenced m their
efforts by estimates of the costs of clinical trials. Original
estimates from the Congressional Budget Office were that
costs of care alongside clinical trials were 25% greater than
those associated with routine clinical practice, accountiag
for seme of the hesitation in approving the Medicare Cancer
Clinical Trial Act.” A high but declining portion of tal-
related patient care costs was cstimated by the Congres-
sional Budget Office to be paid by private health insurance
plans, because NIH covers only research costs and ocea-
sionally provides free pharmaceuticals when they ate asso-
cialed with an invesiigational agent. Until recently, empir
ical data on both the costs and charges of clinical trials have
been lacking. The Mayo Clinic estimated that danng the
vears 1988 thwough 1994, the costs of care for 61 chimeal
trial patients were found to be 3% to 13% greater in
comparison with a matched control sample.” These data led
the Congressional Budget Office to revise its estimates of
incremental clinical trial costs to 10%.

The Association of Amenican Cancer Instituies (AACT), a
consortium of cancer instituies, has initiated a project
help inform policy makers on the costs and charges of
NCI-spensored phase 1, 1T, and HI climcal trials at cancer
centers. After review of a pilot report on the feasibility,
expense, and timeliness of data collection efforts, AACI
member institutions will provide detatled cost and charge
information on phase I, If, and I clinical trial patients and
a matched cohort of patients not on chinical trials. In this
report, we describe the overall goals and study methods and
present the first set of pilot data for phase 1T clinical trials
from the AACENorthwestern University Cancer Climical
Trial Costs and Charges Project.

METHODS

The AACT is a voluntary organization miade up of representatives of
caneer centers in the United States. For this study, centers were selected
from regions with conpressional members who were involved with
federal legislative efforts related to reimbursement of clinical trals.
These regions ncluded Alabama, Cahiforaia, the District of Colymbia,
Florida, Louisiana, Massachusetis, Texas, New York, Hinois, Michi-
gan, Ohie, Vermont, and Pemmsyivania. The selected cancer centess
included the University of Alabama at Binningham Cancer Center, the
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Jonsson Comprehensive Cancer Center of the Umversity of Califorma
at Los Angeles, the Lombardi Cancer Center of Georgetown Univer-
sity, the H. Lee Moffin Cancer Center of the University of South
Florida, the Tulane Cancer Center, the Dana-Farber Cancer Instiute,
the University of Michigan Cancer Center, the Memorial Sloan-
Kettering Cancer Center, the Arthur James Cancer Center of Ohio State
University, the Fox Chase Cancer Center, the University of Pitisburgh
Cancer Institute, the M.D. Anderson Cancer Center, the Robert H.
Lurie Comprehensive Cancer Center of Northwestern University, and
the University of Vermont Cancer Center. A physician priscipal
investigator and a financial investigator were appointed from each of
the selected AACI cancer centers. The coinvestigaters attended an
introductory meeting that described the goals of the study, heard
presentations from investigators at the Mayo Clinie, Memorial Sloan-
Ketiering, and the NCI whe were involved in similar stwdies, and
assisted with designing the project. Frequent conference calls followed
to optimize the methodology. Because the timing of completion of the
pikot study was targeted to provide background information for con-
gressional members and staff who were proposing Paticnt Bill of
Rights lepistation for the 1999 congressional sossion, mvestgators
devised a simple pilot study pretocol that could be completed i & short
time period with minimal resources. The ceonomic analyses were based
on the perspective of a third-party payer.

The physician principal investigators from each site were asked to
recrait physicians from their cancer centers who treated the following
conmnon cancers: breast, colorectal, hmg, prostate, ovarias, and fym-
phoma. Fach investigator was asked to identify three 10 five patients
treated for cancer in their specialty area on a phase 11 clinical wial and
maich these to patients treated using a standard reginmen on the basis of
age, sox, disease, singe, and treatiment period. Information was also
provided on the dates and type of treatment received for cach paticnt.
Patients selected were to be those who received all or most of their
treatment af the cancer institute from 71996 through 1998 The financial
coinvestigstor was asked to obtain complete impatient and outpationt
billing data files for each patient, from the time of study cnroliment {or
the corresponding phase i weatment for standard-regrmen patients)
through 6 months,

Financial data (automated hospiial Wilisg files) and chimcal data
(abstracted by investigatoss) were de-identified snd sent 1o coonomic
analysts at Northwestern University. A tear shieet at the bottom of each
case report form was the only identification of whether pattents were
treated on elinical trials or by standard methods. Data entry was blinded
as to whether patients were on phase 11 clinical tiials. Rilling informa-
tion was cross-chocked for completeness using treatment dates and
therapy descriptions provided on the case report forms. Descriptive
statistics were summarized for the clinical characteristics of the study
population, including age, sex, disease, and stage. Pearson ¥ tests swere
used to analyze differences in proportions. Mean total charges (inflation
adjusted to 1998 US$) were compared using paired 7 tesis. Mann-
Whitney U texts were used to cornpare median valses. All type | error
Tales were set at 5%, and lesting procedures were two-sided. The
shserved SI7 of the difference in wta charges wos 344,610, so the 35
paired sampies provided 80% power to detect s difference of $29.882.

RESULTS

Thirty-five matched pairs of patients from five cancer
institutes were evaluated in this pilot effort. The majority of
the patients were treated for breast cancer {n = 12 pairs),
Jung cancer {n = 9 pairs), and colon cancer {n = 8§ pairs},

but the data set alse included prostate cancer {(n = 2 paws}



FINANCIAL IMPACT OF CLUNICAL TRIALS BN ONCOLCGY

2807

Toble 1. Study Group Characteristics: Clinicol Triol Versus $tondord Therapy Pafients

Trial Patients Conkal Potients
Mo, of No. of
Patients ¥ Patierts % P
Total no. of potients 35 35 —
Mean age, years 583 573 73
Sex atd
Maole 43 43
Female 57 57
Disetse K44
Breast concer 12 343 12 343
Colon concer ] 22.9 8 29
tung cancer 14 257 K4 257
bymphoma 4 1.4 4 1.4
Prostote concer 2 57 2 57
Stoge 74
I 2 57 4 1.4
B 5 14.3 3 B.&
{1 10 8.6 @ 257
Y 18 A4 19 543

and lymphoma (n = 4 pairs). Approximately 56% of the
patients were ireated by chemotherapy regimens alone, 19%
with high-dose therapy with stem-cell rescue, and 19% with
chemotherapy pius radiation. The study groups were evenly
maiched on the basis of clinteal fsctors (Table 1), The mean
age was 57 to 58 years and 43% were male. Approximalely
one guarter of the patients had stage 1T disease at the time
of treatment, and more than 50% had stage 1V disease. Both
study groups had a similar preportion of survivors durning
the 6-month study period {33 of 35 for the chinical tnal
group and 34 of 33 for the control group). The nonsurviving
patients in the clinical wial group were on study for 5.5
months, and the contrel patients for 4 months.

The total mean charges of treatment {in 1998 USE) from
the time of study enrolliment through ¢ months were
$57,542 (SD = $38,356) for chinical trial patients and
$63,721 (SD = $48.393) for control patients {Table 2. The
mean difference, $6,180, was not statistically sigmficant
(P = 42} Median &-month charges were also similar
between clinical tral patients {median, 347375 range,
$8,584 to 3148,305) and control patients (median, $50,827,
range, $3,549 to $220,468; F == .69). The mean charges for
stem-cell transplantation patients wire $107,377 for climcal
trial patients and $123255 for control patients (7 = 57}
When ¢-month charges for chinical tial and control patients
were compared by type of cancer, mean charges were sirilar

Table 2. Todul Charges From Enrollment Through 6 Months of Treatment: Uinical Trial Versus Standord Theropy Patients (1998 US$)

Difference
Trial Potients Corrol Potients Jtrial ~ corrol} Difterance
t3] 1% - (&3 621 #
Totd charges
Mean 57,542 63,721 - 6,180 ~107 A7
b 38,356 48,393
Totad charges
Median 47 375 50827 -3,452 73 L34
Range 8,584-148,305 5,549-220,448
Chorges excluding sem-celt
hransplontation pafients
Mean 45,083 48,838 ~ 3,755 ~8.3 0
5D 30,408 33098
Charges for stem-cell
irensplortation patients
Mecn Y07 ,377 123,255 -~ 15,879 ~ 148 57
50 23,535 56373
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for cach disgnosis (Fig 13 Mem 6-month charges for breast
cancer paticnts were larger than for the other diagnoses due 10
the large number of patients who underwent stem-cell trans-
plantation. The vanabilify among the sample pairs was high
but seems to be evenly distiibuted (Fig 2).

DISCUSSION

Medicare and third-party payer coverage of clinical tral
cancer treatrment has been controversial. The AACT bas
undertaken a broad effort to help inform this debate. This
article is the first report from the AACLENorthwestern
University Cancer Clintcal Trals Costs and  Charges
Preject, an evaluation of financial mformation for chmical
trial participants associsted with phase I1 clinical trials
conducted at NCI-designated comprehensive cancer cen-

$1.000.000,

@ $100.000 4

i .
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Fig 2. Charge comparisen flog seale] for case-motched ol and control
patients {1998 USS).
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ters. Proposed future analyses will include the costs and
charges of pbase I chinical trial patients (which will include
mdividuals with all types of cancer dingnoses) and phase 11T
clinical trial patients (which will mclude only paticnts with
Iymphoma or breast, lung, colorectal, prostate, and ovarian
cancer). For each clinical trial patient, a control patient will
be identified with the same approximate age, disease, stage,
and time frame of treatment. For both the clinical trial
patient and control patients, detaled financial information
will be collected for a retrospective 6-month time period for
phase I and phase I1 irials, and for a 2-year period for phase
11 trials, Medicare as well as privately msured patients wiil
be included in the study.

This study iliustrates that our proposed strategy for
obtaining financial information for clinical trial participanis
and a comparison group of patients can be readily carried
cut at several collaborating cancer centers. First, we were
able to complete these mpalyses in a S-month period by
buildmg on methods for financial data collection and anal-
ysts that have been developed by us and others, coordimating
the economic study analysis with cancer center lesdership at
each participating center and working with a multidisci-
plinary project team that has been evaluating costs of cancer
care for a decade ™' Sccond, we addressed operational
considerations, such as ideptifying control patients, by
working closely with clinicians at individual institutions
who had large clinical practices for each of the selected
turmor types. Third, our cconemic analyses were based on
detailed financial inforrnation obtained from each stody site,
where good communication channels had been developed
with cancer conter divectors, physicians, and personnel m
ihe finance departments. Data were avalable primanly in
electronic form, aowing for affordable data entry as well ag
an evaluation of data quality. Fouwrth, goed communication
channels with the central office of the AACI were main-
tained throughout the project by frequent email and phone
conversations. These operational issues are important 1o
deeision makers at cancer centers who must decide how fo
use resources that are scarce.

This project represents the first multisite atternpt at
evaluating the financial smpact of clinical trials conducted
by the AACL In addiion to recciving the results of our
analyses, cancer center dectors involved m the AACT have
received feedback of the type and amount of work per-
formed by clinicians, heslth services researchers, finance
departiments, and policy researchers; the costs of the study;
and the levels of oversight that accompanied the data
analysis to provent bias in the evalvation. To muke impor-
tant pohicy decisions refsted o suppert for clinical 1nals,
policy makers require detatied cconomic information but
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must be able to obtain these data without disnupting the
conduct of chinical efforts.

Our pilot study results from 70 eancer patients enrolled
on phase 1f clinical trials found that, in 1996, charges for
participants on cancer-related clinical tnals were no greater
than charges for participants incurred outside of the clinical
trial setting. These estimates can be compared with those
reported from other recent single-site studies. The Mayo
Clinic reported that costs (pot charges) of care for 122
matched cancer patients treated during an earlier time
period, from 1988 te 1994, were similar for patients on a
clinical trial and were not statistically different (312,200 v
$10,073).7 Similarly, 6-month cost (not charge) estimates
for 135 clinical trial and 135 matched control patients at
Kaiser health maintenance orgamzations during 1994 to
1997 were similar te those reported from the Mayo Clinic
{$12,242 v $5,5300."° Twe studies found thai the financiaj
impact of clinical trial participation was less than that
associpted with standard medical care. Preliminary findings
from a study of $32 matched Medicare cancer patients from
Memorial Sloan-Kettering Cancer Center, an AACT mem-
ber insntution, found mean 6-month charges similar to those
found in our smdy and a 17% savings associated with
participation in clinical trials m 1995.'% Six-month costs
{not charges) for advinced larg cancer patiends {reated at
the Karmanos Cancer Center in Detroit were 31,400 less on
average for clinical trial participants.'” Taken together, the
findings seem to have miluenced policy makers in mdivid-
sal states. Comprehensive clinical trial legislation has been
cnacted in Rhode Istand (July 1997), Maryland (May 1998),
CGiegrgia (July 1998), Visgima {April 1999}, Lovisiana (June
1999}, Minois {August 1999), and New Jersey (December
1999)." In June 2000, immediately after the presentations
of the data from the AACI and Memorial Sloan-Kettering at
the May 2000 Amenican Seciety of Clinical Oncology
Anmnal Meeting, President Clinton ordered the federal
Medicare program to reimburse for medical care costs
alongside chimical tals.

This project was designed with several objectives in
mind. First, owr pilot data were presented at briefings to
policy makers who were considering congresstonal and
presidential initiatives for clinical wal retmbursernent, as

cutlined in vartous Patient Bill of Rights propesals intro-.

duced by congressional members in 199%, and more -
cently in the text of President Clinton’s order to Medicare.'”
The first meeting of the AACT Investigators ocowred in
February 1999, data were received from the first three
centers withm 2 months, and the pilot data analyses were
completed within 5 months. Although a recently initiated
RAND (Santo Monica, CAWNCE study 15 designed to be
comprehensive i scope, complete results may aot be
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available until 2002. Second, the study methods must be

valid. At our initial meeting, representatives from each of
the AACT programs reviewed methodologic approaches
associated with studies from the Memorial Sloan-Kettering
Cancer Center, the Mayo Clinic, the Kaiser Permanente
Health Systern, the Group Health system, and the NCL
Senior mnvestigators from the NCT clinical trials and eco-
nomics programs attended this initial meeting. Subsequent
decisions about patient cligibility, data sources, and time
frame were made by both physician and health services
researchers. The final study protocol was reviewed by a
senior investigator from the NCI Cancer Clinical Trial Cost
Study and revisions were made on the basis of these
comments. The overall methods were based on those
reported previously as developed by health economusts at
Northwestern University and the NCYAmernican Seociety of
Citnical Oncology Working Group on Caacer Cosis and
used in cost-effectiveness stndies carried out in conjunction
with the Eastern Cooperative Oncology Group, the Pediatric
CUneology Group, and the Southwest Oncology Group, three
of the largest NCEhsponsored cooperative chinical trial
groups.™ " The expense of data coilection efforts was bome
entirely by the individual study institutions, without the
benefit of external grant support. The stady team for the
project included a physician and a representative of hospital
finance from cach institution, whe helped facilitate these
efforis. Finally, the project has been designed lo ovcur in
stages. The initial efforts for the project were targeted 0
small number of AACI centers fo identify operational,
institutional, financial, aad miclectual concerns that wouid
rmpact the subsequent roll-out of the projedt to the remam-
g AACT centers. Subscquent reposts are proposed to
include data from all 14 centers and incorporate economic
information from phase 1, I1, and 11T clinical trials.

The Himitations of our study design should be identified.
First, the sample size of 70 patients is small but similar to
that included in other recently reported estimates of clinical
trial costs. However, our pilot results allow us to estirate
that we will have adequate power to detect meaningful
differences in costs and charges between clinical tria} and
control patients in our study of 2,100 patieats enrofled on
phase I, H, or 11T studies, Second, there is the potential for
bias i the manner that the patients were sclected, Invest-
gators were asked to select three trial patients for a specific
cancer, but instructions were not provided on how to do this
in a random mammer or by any bias-limiting selection
process. In contrast, the Mayo Clinic and Kaiser studies of
cancer trial costs matched on patient eligibility for specific
chimical tnals, As such, our study could have included
patients with much more heterogenous conditions refative to
the chinical trial paticnts. Third, daia were collected frem
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five study institutions, which limits the gencralizability of
our findings. Fourth, our data were based on charges, not
costs. Charges are always greater than costs, as evidenced
by the mean charge for stem-cell transplantation patients of
$120,000 in this study, in comparison with previously
reported estimates of costs that are approximately ope third
to one quarter as great and mean 6-month charpe estimates
in the range of 360,000 in our study versus 6-month cost
estimates from the Maye Clinic’ and Kaiser health mainte-
nance organizations that are only one fifth as great'>'%%0
Although hospital-specific and resource-specific cost-to-
charge ratios are available from the finance departments at
each of our study institztions, these ratios vary markedly for
mdividual resources and among the various cancer conters.
Future analyses will report comparisons of both costs and
charges for dlinical trial and controi patients. Finally, the
selected time frame chosen for the study can influence the
study resalts. Costs and charges of care in the first 6 months
of treatment are likcly 1o be less than those that ate observed
shortly before death, and the differcnces in costs and
charges between chwical tial and control patients might be
less. However, only three deaths were noted among our 70
study patients during the 6-month study period, The impact
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of clinical trial participation on terminal care costs will
undoubtedly require a Jonger time pertod for evaluation,

In conclusion, the AACNorthwesicrn University Cancer
Clinical Trial Costs and Charges Project is hkely to be an
important source of infermation for policy makers faced
with legislation about funding of cancer clinical trials. Pilot
data on the charges associated with phase 1 clinical trials
were completed in 5 months’ timse, followed methods
outlined by investigators involved in simnilar studies in other
settings, and were obtained without the need for external
funds. These feasibility concerns are especially relevant
today as cancer center divectors consider participation in the
larger AACUNorthwestern University Cancer Chinical Tr-
als Costs and Charges Project, which will include 2,100
patients at 14 cancer centers who participated in phase I, 11,
and 1T clinical trials.

ACKNOWLEDGMENT

W thank Brad 7. Snath of the B Fee Mofhiat Cancer Center, Alen
Howald of the Fox Chase Cancer Cenler, and Diama Gesshel of e
Jonsson Cancer Center-Universsty of California at Les Angeles for
thetr enormous efforts with data selneval,

REFERENCES

1. Patieat care costs of elinical trials may be less than standard care.
Omeology News Internanonal 8:2, 1999

2. Brown ML Cancer patient care in clinical trials spensored by the
National Cancer Instifte: What does it cost? J Natl Cancer hust
91:818-819, 1499

T Mechanic RE. Diotson A The impact of managed cere on chimeat
vesvarche & prefmmary nvestgaton. Health Aff Mibwood) 15:72-88, 1996

4. Pear R: Menaged care plans agree 1o belp pay the costs of they
miernbers in chnicad trials. New Yook Times, Febmary 9, 1999

5. Smith M: Mystery: United HealthCare paying for clinical trals,
bl patient participation siill lags. Oncology Times 22:6, 2600

6. Congressional Budget Office, US Congiess: Congressional bud-
zet office cost estimate, H.R. 3605/5: 1980, patients” bill of rights act
of 1998, Washington, BC, July 16, 1998, Hup/www.cho.gov

7. Wagner JL, Alberts SR, Sloan JA, et al: Incremental costs of
enrolling patients in clinical wials; A population based study [published
crratus appears in 1 Natl Cancer Inst 92:164-163, 2060]. J Nail Cancer
inst 91:847-853, 1999

2, Bennent €L, Golub R, Waters AT, ct al: Economic analyses of
phase T cooperative cancer group clinical irialy: Are they feasible?
Cancer lovest 15:227-325, 1947

9. Bennett €1, Witers AT Economic analyses in clinical tials for
cooperative groups: Otpaational considerations, Cancer Invest 15:448-
453 1997

10. Bennet CL, Stmson T3, Lane D, et al A cost-analysis of
fiigrastim for the prevention of newtropenia in pedistric T-cell leukemia
and advanced ymphoma: A case for prospective economic analysis in
cooperative group trials. Med Pediatr Oncol 34:92.96, 2000

i1, Bennett CL, Pajesu T, Tallman MS, ot &l Heonomie analysss of
2 randornized placebo-controlied phase HI study of granulocyle mac-

rophage eolomy stimulating factor i adul paticsts {355 16 70 Years af

-

Agey with acute myclogenous leukemin: An Fastern Cooperative
Oncology Group (E1490) trial. Ana Oncol [0:1-6, 1959

12. Benpett CL, Hynes D, Godwin 1, et al: Economic spalysis of
gramalocyte colony-stimulating factor ag adiunet (herepy for older
paticnts with acute myelogenoas ieukemza: Fstimates from s Southwest
(mcology Group climeal tial Cancer Invest {in press)

13 Brown M, McCabe M, Schubman KA: Integrating coonomic
analysis inte cancer clinfeal wisls: The Notional Capcer Instivate-
American Socicty of Clinical Oncelogy Economics Werkbook F Natd
Cancer Inst Monogr 1-28, 1998

14. Gubati 8, Bennett CL: Grasuloeyte macrophage-colony stimmy-
iating factor as an adjunct therapy for relapsed Hodgkin's disease. Anit
Intern Med 106:177-182, 1992

15. Fireman BH, Febrenbacher L, Gruskin EP, et ab: Cost of carc for
patients in cancer clinical trials. J Natf Cancer Inst 92:136-142, 2000

16. Quirk J, Schrag D, Radzyner M, ct 2l Clinical trial costs are
similar o and may be less than standard care and inpatient {INPT)
charges at ar academic medical center (AMC) are similar 10 major,
minor, and non-teaching hospitals. Proc A Soc Clin Oneel 19:4333,
2000 (abstr 1696)

17. Eastman Pr Medicars system deprives elderly of elinical tnels
participation, National Coalition for Cancer Res tells Congress. Oncel-
ogy Times Septermber 1999, pp 406-41,

18. Frikson }: New Jersey HMOs to cover clinical trial rovtine care
costs, in unique agreement, Oncology Times 23:1, 2600

19. Meisenherg BR, Ferrun K, Hollenbach K, et al: Redueed charges
and cosis asseciated with eutpatient autologeus stern cell transplanta-
tion. Bone Marrow Trunsplant 231:927-937, 1998

20, Finkler SA: The distinenion between cest and charges. Amn
fritern Med 96:102-109, 1982



