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TO:

FROM:

DATE:

RE:

MEMBERS OF THE INSURANCE COMMITTEE
LISA MARONEY, UW HEALTH
NOVEMBER 3, 2005

ASSEMBLY BILL 617

Attached please find copies of cost studies completed throughout the
country on the cost of coverage for routine care costs for cancer clinical
trials. None of the studies conducted show any significant increase in
health care costs. In fact, some studies actually show a slight decrease.

To date, 22 other states have similar laws/regulations in place. We urge
your support for Assembly Bill 617. Thank you.
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& Prntdiondy Some health msuiers, concerned that participation in a clinical trial drives Related Pages
up the cost.of cancer care, decline coverage to patients ervolled in cancer
Quick Links frials. i f‘there sﬂifs'"{:if"c_i"ﬁfﬂ@?(by TthaSNChln
oihers Gfthe H L Nloffitt Cahicer Centerin T ampiatricd
for such a policy.

Cost of Chncal Thals

Dictionary

Funding Opportunities '3 The study, which was published in the Aprit 2001 issue of the joumal Medical Care, supports findings from
NCI Publications  previsuszesearch showinigthat eancer patients errofied In"cifica! tiaTs InCuF no significant horease in
NCi Calendar - Yreatment costs,

Participahls i cancer treatment tnials “do nol receive mote, nor more expensive, services than similarly
sifuated patients who do not eater trials,” the researchers concluded. The researchers controlled for
variables such as age, extent of disease, nitial freatment, and ultimate outcome so as to identify cost
differences between the in-tnal and out-of trial patients that were due o frial participation alone.

imvlating fhw Effect of Trial Parlicipation

Uhikos and his colleagues examined hospial biling recoids o sbowt 1,300 cancer patents who ware
dagnosed and trealed at (he Moffill Cancer Center belween August 1995 and February 1998, About 380 of
these patienls were enrciled in clinical irals 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
Annuat Report to the Nation

the researchers looked for differences in the costs of care giver to patienis who took parl in clinical fials
compared with patients with the same type of cancer who did not envoll in fials. They also analyzed
differences among patients thal could affect the cost of care, such as age, stage of disease, initial treatment
received, and Ueatment outcome. Finally, they used statistical techniques to adjust for such variation
@mong patients in order to isolate cost mereaseas thal could be tied only o participation in a cinical irial.

Past Hahights

Need Help?
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Wity and p-mall

1-800-4-CANCER

Unadjustad costs did indeed tend to be higher for patients encolled in rals. The investigators found that
patients ensolied in frials tended o recetve more complex, aggressive initial treatment; were more lkely to
have recurrent disease; and were more likely to be followed for a longer time. For exampie, the average
unadjusted cost of care for a patient with ovanan cancer who enrolled m & Phase | or 1 clinical trial was
about double tha! of a patient with ovarian cancer who did not enroli in a trial {140,300 vs. $69,100}

However, when the researchers adjusted the data lo isclate the effect of trial participation alone, the
investigators found that in all but one case, there was no statistically significant differences in the costs of
care for patients who were enrolled in trials compared with those who were not.

Study Limited, But Consistent With Others

Martin Brown, Ph.D., of the National Cancer Instiute’s Health Services and Economics Branch, noted that
the sludy does have several kmitations. First, the stfudy excluded physician fees, looking only at in-patient

and out-patient hospital care.

Second, the study used data on charges from hospital bifling records. “H is well known that charges can
differ markedly from actual payments and underlying resowrce costs,” said Brown.

Third, costs were adjusted for the type and complexity of the inflial therapy. “This may be appropriate for
cases where the trial involves therapy following initial reatment failure or for recurrent disease,” said Brown.
But # would tend to result in an underestimation of costs associated with those clinical tials that are
designed to compare more complex therapies {such as one that uses multiple modalities) with a simpler

therapy for initiat reatment.

Though the results of this study may not be applicable 1o all settings, said Brown, the basic conclusions are
nonetheiess consislen! with several others that also looked at this guestion.
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Chnical Trials Not Costly

Posted. 02/09/2000

Medical care costs for patients enrolled in cancer clinical trials are about Kelated Pages

& Paathendly the same as costs for patients not enolled i tnals, concludes a report trom
the January 19, 2000, issue of the Jowmal of the National Cancer Institute. Costof Chacal Trals

The study, based al Kaiser Permanente of Northern California, a large
health maintenance organizafion, suppors eardier studies and helps the
cause of advocates calling for health plans to cover the medical care costs of clinical rials,

Quick Links

Dhetonary
funging Opporiunites . . e

To compare costs, the researchers matched 135 patients enrolled in cancer ciinical trials to 135
NQ—E@’E"‘“O”S nor-errolled patients, based on type of cancer, age, sex, and trial efigibility. They then examined expenses
NECI Calendar incurred during a year of reatment, including costs for office visits, lab tests, chematherapy and other
diugs, and any olher cancer-related reatments. The average outlay for each Irial parlicipant was $17,003;
for non-participants it was $15,516, a difference of 10 percent.

Espariol

NCI Hightights Much of this difference was accounted for by 11 patients who underwent high-dose chemotherapy and
bone marrow transplants for breast cancer. Excluding these 11 patients reduces e average outlay to
215,041 for each clincal tnal paticipant, almost identical 1o the costs for nor-paticipants,
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for them, fewer patients may be enrofled in clinical studies.

The Kaiser repor follows a 143949 Mayo Chiie stady which also found that costs for clinical trials paricipanis
are almost dentica! o those incurred by non-paricipants
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) ) ; . Related Pages
Evidence continues 1o mount that caring for patients on caacer clinical trials
is no more costly than providing standard care, despile chaims by insutance
companies and other health care providers to the condrary, experts said
Saturday at the 2000 annual meeting of the American Society of Clinical

Onoology.

Highlights from ASCO 2000
A roundup of news highlights
from the 2000 annuast
rmeeting of the American
Seciety of Clinical Oncology.
A eollection of material about
studies showing that patient
care costs for clinical trials
are not appreciably higher
than costs for patients not
enroffed in trials

The latest evidence, from two studies that analyzed teatment costs at large
cancer centers, backs up research published earier this year. The new
studies also lend credence to calls by patient advocales, cancer
researchers, and others for insurance companies and Medicare to pay for
routine care costs for patienis enrolied in clinical tnals.

"For years we have advocated coverage of clinical
trials because they are state of the ant care,” said
Joseph Balles, MDY president of ASTO.

However, many insurers asswme that patents in clinicat tats will cost more
because they require exlia care of more tests, said Chades Bennetl, MD., from
Northwestern University, who helped conduct one of the studies, run by the
American Association of Cancer Institutes.

"Ope concern is that | is difficult to oblain reimbursermertt from insurers, limiting the
chances people have 1o enrolt in trials. if it's not paid for, how can they do it?” said
Bennetl. X

The AAC siudy, which is serving as a pilot for & rmuch targer project invelving
f found thal charges for patients in i #
: i;%ti‘&é?d cars. The study tracked 35

" malched, to the c:iamcai trials patienis.

The amount patients orinsurers aclually paid for six months of reatment was $57,500 for the clinical trials
group and $63,700 for the non-clinical tnials group. Because the study had so few palients, though, the cost
difference was not statistically significant. Bennelt said that AACTE will use the study as a basis for a projed
involving 1200 or more patients that will rack costs for up to two years. -

77 dxmca! tnals patients and 75 gland
sndudfzd 1 '%ﬂ et

and $3? 000 in the standard group, fEditor's note: As of Now. 6,

“This resuﬁ was not a surpise 1o us,” said Sloan-l(ettermgs George Bosf M D “because we've
consciously tried to not order extra tests for clinical tials patients.” Bosl added that many of the drugs used
in the clinical trials group were donated, a standard praclice for expedmental drugs.

During a discussion session, Virginia Commonwealth University's Thomas Smith, M.D., said that these
results are beginning o change insurers’ atlitudes toward chnical trials — and in fagt, several states.
including Maryland and Arizona, have mandated coverage of clinical trials —~ but added that the process will

be stow.

“We need to pul these studies in a packet and mail them lo every insurance directot in alf of the states,”
said Smith. *Then we need 10 call them up and ask them if they get the message.”
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Clinical Trials: Are They a Good Buy?

By Chorles L Bennett, Jared R Adams, Kirstin 5. Knox, Andrew M. Kelahon, Somuel M. Sifver, ond Joseph S, Bailes

Purpose: Concern that dinicol trials may be too costly
has been used to jushify traditionelly restriciive insurer
policies regarding clinical hials. Additionally, fear of in-
surer reimbursement denial con be o significant barrier io
¢clinical trial partidpotion. in this study, we reviewed the

empirical data on costs of clinicol trials versus standard

core ond summaorized the current stotus of policy initia
tives refated to dinical triol insurance reimbursement.
Methods: Elecironic and print dofa sources were
searched for studies on the costs of oncelogy clinical
tials. Informafion on policy initiotives for dinical trial
reimbursement was obtained from the American Socety
of Clinicai Oncology, the Americon Sodety of Hemotol-
, and the Cogliton of Nalional Cancer Cooperofive
Groups and from searches of World Wide Web sites.
Results: Five pilot studies provided information for
377 potients on phase 11/ cdinical tricls motched with

'E]k IS BESTIMATED THAT fower dum 5% of adalt

canver pabenis parwrpate mochowal el Inoa
recent Hans Interactive survey of $,980 cancer patents,
60% G paticnts who were aware of chinical Uials (14% of
sumple) and elected not 10 participate {(71% of
¢ denial as

survey
awart patienis) crted concemns about msuranc
a United

. >
a primary barner e participatton.” However,

States General Accountag Office report found that mmany
msurers already pay for many patients whe participate m
chimeal muals, despite policies excluding payviment for

“expernnental therapios T As policy makers have be

vinne awaic that paticnl Concoifiy over puls fitial voin

harsemieat demial may be a barner to elineal tnal acerual,

From the Chicage Veteruns Affuirs Healthcare System/Lakeside
Division, Robert H. Lurie Comprehensive Cancer Center;, Division of
Hematology/Oncology, Deparfment of Medicine; and Fustitnte for
Health Services Research and Policy Studies. Nordhwesiern University,
Chicage, I, Ceelition of Nanonal Cewwer Cooperaiive Groups,
Philadelphia PA; Unnersity of Michigan Comprehensive Cancer
Center, Ann Arbor, MI, and US Oncology, Ine, Houston, TX

Submiied Docember 28, 2000, accepied August 200 2001

The ppinipns expressed herein are solely those of the awthors and
are sol meant to represent thase of the committees and departments af
the Amevican Society of Clinical Oncology or the Americon Society of
Hematology, where some of the bockground information was oblained

Address reprint requests o Charles L. Benreit, MIL PRD, Depart-
ment of Veterans Affoirs, Chicago Health Care System/Lakeside
Division, 408 Fast Ontario 81, Medical Sciences Research Bldg, Rm
205, Chicago, H. 60611 email- chenne@northwestern adu
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controls on stondord core. Cost estimates ranged from
0% lower to 23% higher costs/charges for chnical
trials in comparison to stondard medical care. Medi-
core, 14 smies, and sevemi pnvai’e msuners now cover

F 1 _ sug-
Adse I axid I clinical trials result in at ngt
$£35 in cost over standord treatment costs.
Feasing number of policy makers have
decided to support clinical triol reimbursement initic-
tives. It is hoped that economic data from large obser
vational studies will focilitate widespread and perma-
nent decisions that support reimbursement for phase 1,
H, and 1 dinicol trial porticipation.

4 Clin Oncol 19:4330-4339. © 2001 by American
Soziety of Clinical Oncology.

legistators and msisers have begun to address clineal
trial reumbursement peliaes The Medware Canver £n-
wal Trrad Coverage Act of 1997 sought o authonvze a
3730 malhon demonstiation project which would reim-
care costs alengside approved

burse reunne

clincal mals. The act also commissioned a report on the

paticnt
actua costs of the foaded clinecal inals This legrslation
pronarnly because of concerns over
 Meadicime
Rermbirsement

was not passed,
actual study costs To 2000, the Insuute o
released ts repon, “Extending Medicase
w Chateal Trisls)” which recommzended that the Health
Care Faanong Adonmstiation (HOTFA L the e ad
ministrator of the Medicare propram, remmburse “ronting
care for pattents i chisical trials wr the same way i
resmburses {or routine care for patients not n chacal
trials. ! The TEpOTt pi U_[LC:LU ihai the Hnancial iil’ji_’}’c’{pi af’
chincal trial reimbursement would be sroall, based on the
hindings of pilot studies in 1998 and 1999 from the Group
Health Cooperative of Puget Sound, the Mayo Chnic, and
Kaiser Permanente ** Nonetheless, as health care costs
rise, the questions related to reimbursement for clinical
trials become lncreasingly relevant. After the favorable
reports on the cost of climcal nals from piler studies,
federal policy makers, private insurers, and several state
legislatures have introduced policies or laws that support
renmbursement of routine medical care i clinical trials.
In this article, we address the current status of reimburse-
ment for clinical trials by reviewing the methodologics,
results, and futare plans for studies on the costs of
chinical trials and reviewing the content of federal, state,

and private sector clinical trial reimbursement initiatives.

Journed of Clinical Oncology, Vel 19, Na 23 {December 13 2001 pp 43304339




CHNICAL TRIALS: ARE THEY A GOOD BUY?
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Toble 1. Comporison of Esfimates of Incremental Costs/Charges of Uinicof Trials From Five Studies

Mool
Yoan- AALEH Kaiser CBO Maryo
Ketoring Northwestern Permanente Clnic Gronp Health Conprrative
Relerence no. 8 7 5 4 [
Clissical gl patients 7r 35 135 41 49 breast/ ) roloredal
Study yeors 1995 1994- 19941994 9881994 19901998
1998
Phase ti/i il [} #/10 0/t
Cost Data
Uniits wsaxd to meosure costs Costs Chaorges Costy Costy Cosls
Al & monthy
Control pufients [t} $30,775 $63.721 $9,93{) $10,673
Clinical trigl patients (T} $37,088 $57,542 $12,2472 417 200
% Difference {1-C3 7 t-10} 23 rii
At 12 months
Conirol potients (C} $15,516 514,762
Chinicot triol patiends 1) $17,003 $16,819
% Difference i0 14
Ab 24 months
Control patients {C) $25,000°
Chimcel thial pobients {1} 330,000
% Diberence 20
A 60 months
Controf paattenty K $28,7%7
Cirencal ot pohents (1) §47 090
H

% Ditlerence

’T\«n::ﬂiy-six (I()&egy ote hed Breast concer poeienis an}y: ather discose: did ot show o remorkoble cost differcnce

METHODS

MEDLINE, FMBASE, HEATUTHSTAR, and abstracts fromn the
Procesdings of the American Society of Climcad Oscology Trom e
vears F9US 0 2001 were searched for reports on costs of chnical mals
Key words mciuded canver vonts, chimcal trad costs, and olnocal il
partcipation  Leaders a the Department of Poblic Pobey of the
American Society of Clinical Oneology, the Commitice on Practice of
the American Sociely of Hemastology, the Coalition of Nahona] Cancer
Cooperative Groups, the Department of Defense, and the MNatienal
Cancer lustitute were alse queried about engoing policy inimatives
relazed to chrucal trial rebmbursernent. Individual bills pertaining o
mandated inswance reimbursernent of clinjcal trials were found
through searches of the legislative history on the Web site of the
respeetive legislative bodies. Web sites of health care msurers and
manaped case organzations opersting on a national basis wore re-
viewed o wentify programs that voluntasily reimbursed medical care
costs incurred on clinical trials.

This article addresses routing care costs i clinical trials. For most of
the research articles and legislative halls, routine care costs {ofien
referred to as paticnt care costs in legisiation) include conventional
care, itemns of services that are typically provided abscat a clinical tnial;
administrative items, iems of services required solely for the provision
of the investigational itesn or service {such as the administration of a
noncovered chemotherapentic agent) and for clinically appropriate
monitering related 1o complications and freatment ¢ffects; and reason-
able and pecessary care, items or services anising from the provision of
an investigational item or service, mcluding the dagnosis or reatmeni
of complicanons Routine patient care costs do not include stems and

services that are customartly provided by the research spossors free of
charge for individuals participating i the trial (such as mvestigabional
drugs or dems);, lests oy mcasurements conducted primanty fur the
parpose of the chnical thal nvolved: or the sdministative oosis

wisoviated with collectieg rosvarch data
RESULTS

Pilot Studies on Costs and Charges of Clinical Trials

Three published studies™ " and two preliminary re-

ports™ conducted an cconomic evaluation of the routine
medical care costs of clinical trtals. These studies mcluded
information on patients enrolled onto phase H {one study),
phase 11l {one study), and phase II and 11 clinical tnals
{three studies). {Table 13 A total of 377 patients on clinical
trials were included in the five studies (range, 35 to 165
paticeis per stady). Three studies included information on
patrents treated in the mid-1990s, onc study covered the
years 1988 10 1994, and one covered the years 1990 to 1996,
Two studies were for patients who received care at managed
care organizations (Kaiser Pennanente and Group Health
Cooperative), two were single-site studies from tertiary
cancer centers (Memonal Sloan-Kettering Cancer Center
and the Mayo Clinic Cancer Center), and one was from five
tertiary cancer cenfers that belong to the Association of
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Toble 2. Comporisen of Methodologies Among the Five Economic Assexsment of Clinical Triaks
Ne. of MNe. of
Conget Corcer Bat Contiol Selection Exchaded
Study Centers Poyment Sysem Types Cowe Seloction Coses Maching Resources Casts Anolpis
CBO and Maya 1 Fee-for-service g All possible MNo Performance skatus Owtpatierdt Costs, 5 Paired He;
Chinic CTYes prescnphion yeors
drugs
Koiser ¥ Monoged core 2 All possible Yes {i?igrﬁi‘i?y for triol Mone Costs, 1 Univariate
Permonente cases year regression
Memotiol Sloan- i Medicare z Patierts heated Mo Survival Resources wsed  Costs, 6 Unpoired ¢
K(,-H{-‘nng prtmcrify at outside of moiths test
the cancer MSKCC
center
AL MNodhrwestern 5 Fee for service 5 Potients reated  Yes Eligibiity for bicl Resources used ('holges, 4 Poired test
pf;mcﬂ,y of outside of manths
the concer the AACH
cenfer cender
Group Heolth NA  Moraged core 2 GHmembers Nt stated  Comorbidity, Nat stoted Costs, 2 Mot stated
Cooperotive on SWOG teligibifity for trial: years
stucfies 26 breast cancet

patierds}

Abbrevigtions. BMT, bone morrow sumsploniation, GH, Group Health; MSKCC, Memeorial Sloca Kettering Cancer Center, NA, ot opy

Southraest Oincology Groug

Arnenican Cancer Insufutes (AACHL Control groups in-
chuded patients with the same diagnosts and tamor stage and
strntlar comorbidity levels who recoived similar reatments
in the setting of standard cancer care

The studies found that the ditferences in cosis {{ous
studics} or charges (one study) ranged from a 10% savings
e oo 23% werement for concal tial participation at &
wonths of follow-up, « 0% to 14% merement at 12
ronihs” follow-up, a 20% mcrernent at 24 months, dand 5
2 increme al 60 months” foflow-up (Table 1) There was
a wide variation i costs/charges for individoal patients and
contrels, with some chinical tnial patents &iffering by more
than §200,000 in costs/charges from matched controls. For
breast cancer patients who anderwent autologous stem-celi
transplantation, mean costs were 120% greater than costs
for controls who received standard chemotherapy, while
charge estimates were 13% lower in comparison to charge
estimates for controls who received avtologous stemr-cell
transplantation outside of a chinical trial.

In evaluating the findings of these studies, several meth-
odologic considerations related o selection of cases and
condrels, rdentification of resources, estimation of costs, and
statistical analyses should be discussed (Table 2). These
areas represent the most important features of economic
analyses of cancer care.™ "

The studies included patients with between two and nine
different types of cancer diagnoses, with breast cancer being
the most common duagnosis. Two studics wdentified cases by
revicwing logs from cancer registiies at the managed care

Aicoble, S\N('X;_

orgamization, nwe  studies adennficd  patients  through
searches of clectronic and paper Bles. and one study
inchided a random sample of a speaified nurmber of chinical
mal participants at cach of five lortiary cancer centers, In
some cases, the same patient participated m more than one
cluncal wial during the study peniod. The AACENorhwest-
ern University and the Memorial Sloan Kettering Cancer
Cerder studies included only those patients who reecived the
majority of their care at the pariapehng cancer center
Because of the operational difhoultics assoctated with cost
wdentification for medical care provided i muluple sctungs.

Identification of approprate controls was the most chal-
lenging aspect of study design. Controls were matched for
diagnosis, stage, and sge in all five studics. Matching was
based on eligibility for the clinical trial in wo studies, on
survival in one study, and or performance status or comor-
bidity in two studics. However, the type of comparative
treatment varied and in all cases differed from that used for
case patients who parbapated m the chinical tnals. For
example, three studies mcluded breast cancer patients who
received an avtologous stem-cell transplant, but two of these
identified controls whe recerved standard-dose chemother-
apy and one included controls whe underwent transplanta-
bon outside of the clinical trial setiing. For the four
published studies, control patients who had similar chinical
and demographic characteristics but differed with respect to
the specific treatment regimen could be identified for two

thirds to three guarters of the chmeal tnal patients.
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Measurement of (he tesources to be meluded m the
cconomic analyses varied These data were obtained from
electronic claims files 1in all studses, which facilitated data
coliection efforts In the Kaiser Permanente and Group
Health Cooperative studies, almest all of the resources
associated with cancer care were captured in the electronic
data fles. The Mayoe Chimic study exciuded outpatient
prescription drugs, durable medical equipment, ambulance
and cther transportation services, outpaticnt services pro-
vided by alhed health professionals, and nursing home care.
The other two studies excluded resource use that occurred
outside of the tertiary cancer cerder.

The methedology for denving ccononuc mpuls was
anique 10 each study. The Mayo Clinie study assigned a
value for each umit of service that was adjusted to national
cost norms using Medicare fee-schedule rates for physicran
and outpatient ancillary services. Hosputal charges were
converted 1o costs by applymy departunent-level cost-to-
charge raties obtamed from Medicare reports. Unit costs
were nonmnahived o nattonal 1995 values by use of regiom
Bospatal puvketbasket indexes obtained from annual Pio
spective Paymienl Assessmoent Commission reports. The
Kaiser Permapnente study used a proprictary system that
assigned @ value 0 cach umit of phanmacy, laborstory,
mmaging and home health services, with additional allocs-
ton of builldmyg and adimmastrative overhead rates that were
specihic W the Kaiser sysiem. Unit costs seflected average
annual costs throughout Kaiser Permunente in Northern
Caltforma For out-of-network services, provider charges
wers used as the estupate for costs. Copayments by patients,
representiog out-of-pocket costs 1o pationts, were also
inciuded  Costs i the Memonal Sloan-Kettering Caneer
Center study mehuded hospatal costs and pliysician chazpes,
hased on estimates denived from Medicare cost-to-charpe
ratios for the refevant resources. The Group Health Coop-
erative Study is currently revising its cost estimation effort.
The AACLNortbwestern University pilot study wsed
charges, not costs, in the analyses, primarily because the
five-site study would have required a different cost estima-
tion effort for data from each tertiary cancer center. In most
cases, the preferred method for economie analyses is based
on estimales of costs, not charges, because of marked
discrepancies that exist between billed charges and oppor-
tunity costs in health care. ' These differences vary by type
of resource, among physicians, and ever time, resulting in a
distorted estimate of economic differences between groups
of patients treated with a variety of medical resources.

Analytic spproaches also differed. The Mayo Climc
reporied costs over a2 S-year time period, the Group Health
Cooperabve reported costs over a Z-year time period, the

Kawger Permanente study reported on costs over a 1-year

4333

tme perted, and the Memonal Sloan-Keltering Cancer
Center and the AACYNorthwestern University studies re-
ported costs over a G-month tme period. Censonag of
patients with mcomplete follow-up was done only in the
Mayoe Clinie study because of the long follow up period.
Statistical differences were detenmined using patred 7 tests
based on matched samples 1 the studies from the Mayo
Clinic and the AACYNorthwestern University, a one-co-
variate {Charlson comorbidity score) ordinary least squares
regresston mode]l i the Kaiser Permanenie study, and
unpaired ¢ tests in the Memorial Stean-Ketienng Cancer
Center study.

There are two ongoing farge-scale efforts desipned to
develop valid and reliable estimaics of the meremental costs
of chnical trials carried out in diverse academic and com-
munity settings. The RAND/National Cancer Instiute
(NCT) Costs of Chinical Trials Study 15 evahuating the costs
of 750 mdividuals enroiled onto phase 1/IH clincat trials
from multiple community and tertiary cancer centers and
750 matched controts '@ The AACENorthwestern Umiva
sity Uhimcsl Trials Costs and Charges Pragect has proposed
a complementary study that witl evaluate and compare the
costs of 100 paucats enrolled omo phase 1 chimcal trals
conducted at tertiary cancer centers with those of an cqual
number of matched controls. These studics are warranted
for several reasons, Furst, the five pilot studies had ssmmple
sizes that were insuficient to detect cost differences that
may be gnportant for policy purposes. Second, treatment
patteins differ across mstitutions, and four of these studies
were conducted within s single mstitution or health systons
which roskes at difficult te genesahize. Third, cases and
cottiols matched ol a2 smgle institation may difter m
unobserved but mmportant ways that affect Teatment costs,
as a result of sclf-selection into inals. Fourth, the pilot
studies excluded some potential imponant dimensions of
treatinent, such as chnicians outside the delivery system.
Fipally, single-institution studies may underestimate the
financial impact of transferring care from a community
sefting in order fo participate in some clinical trials *°

Federal, State, and Private Sector Policy Inituatives
Related to Reimbursement of Clinical Trials

Federal efforss. Federal policy bmatives related (o
chnical trial reimbursement began m 1994 when the De-
partment of Defense (DOD) mitiated a demonstration
project that covered the costs of bone marrow tzansplanta-
tion 1n chimical tnals (Table 3). In 1996, this demonstration
project was expanded to include all phase I and 11 cancer
treatreent tnals funded by the NCT The DO demonstration
project was hmted to NCT tnials because the unprimatur of
the NCEw only given to cancer trials that have demonstrated
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Table 3. Federa Cancer Chnicol Triat Legistotive Efforts

Caneer Climedd Tl Reimbuorsement Legistation

Federad Efforts

Qudifiedd Tioks

Yeor Friot Purpose Phase
DOD/ TRICARE 1994 199¢" Prevention,® sorly i,m DOD/NQ Concer Clinicol Triols Demoastatio
detection,” Project; NCI{8IH) mials only™*
.'.(r'eeningf
eotment
DVA 1967 Prevention, diognosis, I g MNCE and DVA cost-sharing ogreement; NCLINIHE
Ireatment Fials in DVA hospitals
Medicore/Medicoid 2008 Dragnosis, reatment Ariy gl undertaken with Alf chnical nals, pot just cancer, NIH, CDC, AHRQ,

therapeutic intent

HOFA, DOD, DVA, FDA; other gualihed trial,

Abbreviotions: NIH, National Institules of Health; DVA, Department of Veteron's Affuir; ARG, Agency for Heoltheore Reseosch and Omﬁify,‘ COC, Cenders for

Disense Cortrol; FDA, Food and Drurg Administration
“Expanded benefils added of the loter dote.

themselves to be addressing a critical public need with
nigorous scientfic methodology. In 1997, the Departroent of
Yeterans Affairs (VA) jomed the federal demonstration
project effort. Tn 1999, the DOD expanded thesr NCT cancer
triaks demonstration project o melude coverage of proven
tion carhy doteenon, and soreeming mals Errobhnent ontn
the program has mvrcased thice fold smee the beginning of
the project w1996 Of the approximately 1,700 patients
diagnosed with cancer annually under the DOD (TRI
CARE) health coverage umbrella, 51 enrolled m 1996
(5% and 131 corolled w 2600 (159 In 2001, anp
estimated 246 cancer patenis (2,09} are cxpecied W eneodl
oo the DOLYNCT tnal program

Medicare policics were not supporiive of chnical trials
during he 19905 The HCFA excluded coveaage of
foutine cary costs wsocated with cluncal tial parbapation
for Medicare enroices, on the basis that the trealment was
experimental or nvesugational' However, the United
States General Accounting Office found that less than 4% of
claims for clinical trnal costs incarred by Medicare benefi-
ciaries were dented.” Furthermore, they found that oncolo-
pists frequently submitied bills for components of complex
freatments, without specifying the procedure itself. HCFA is
estimated to have paid 50% to 90% of routine patient care
costs 1o clineal tnals, after taking ito account both costs
for which ne reimbursement was sought and claims that
were submitted and rejected. In 1993, the Office of the
Inspector General of the Department of Health and Human
Services found that Medicaie was bemng billed millions of
doliars for surgical procedures involving unapproved med-
ical devices. Almost all of the 130 hospitals under investi-
gation had hilled for chical tnals. However, quickly passed
legislation prevented HUFA from collecting from the
hospitals '

In addition, no federal climcal trials legislation has been
passed. One 1993 bill, the Cancer Treatment Improvement

Act, addressed the 1ssue of climcal tnal eoverage but never
made 1 past comunitiee. In 1996, the Medicare Cancer
Chnical Tnal Coverage Act was introduced in the Senaie
and the Medicare Cancer Chneal Trial Demonstration Act
m the House The il which apphied to the 44 nuibion
muhividusls whose covernge was seguluted by Finpiovee
Retrentent Secunity Act plans, would allocate 5758 nullion
1o cover cancer climcal tials sponsered by the Natonal
Institutes of Health {(NIH), DOD, and the DVA, would
reqpaire development of federal regulattons that would
define routine patient eare costs, and would study the nnpact
of choical mals reimbrusewent on group health insurwnce
plans. The Medicare Cancer Chmical Tral Coverage Act
was remntroduced i 1997, 199K, and 1999, without suvcess,
The Heatth Insurance [l of Raghts Acy of 997 mirodueed
mandated coverage by wll group health plans of fodenadly
funded chntcal wials for “senousty al] pstients with no
standard treatment ablernative” The language regarding
clintcal trials was folded verbatm in 1998 into the Patient
Bill of Rights Act. The Sydney E. Satmon Access to Cancer
Chinical Trials Act of 1999 was among the 90% of bills that
never make it past committce. The Bipartisan Consensus
Managed Care Improvement Act, introduced by Represen-
tatives Charlic Norwood {R-Georgia) and John Dingell
{D-Michigan) in 1999, was passed by the House i 2000 but
tabled by the Senate The il would have mandated group
health plan coverage of all phases of federally Lunded
prevention, carly detection, and treatment trials for patients
with serious or life-threstening iHlnesses.

tn 2000, after years of lobbying of HCFA leadership by
individuals, patient groups, health care workers, and orga-
mizations who were concerned about reimbursement densals
of clinical trial costs and the tow rates of accrual to climcal
trials, former President Chinton issaed a memorandum
stating that HOFA was authorized to cover the costs of
cancer clinical trials This decision was suppested by the
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Toble 4. Pending Federal Leghlotive Initiotives for Concer Clinical Trioks

On the Horzon in Cangress
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Phase

Cnalified Trioh

ug;lmm Body Yuor Teiol Purpose
House of Representatives by Pryce 2001 Trectmant
(R-COhio}, HR 967
Senate by Snowe D Woshington), § 257 2001 Trectment
Senate by McCain (R-Arizena), Edwards 2501 Not specified

{3 North Coroling), Kennedy
{0 Massochuseths), (S 10572}
House of Representotives by Ganske 2001
|R-towo), Dingell (D Michigarn],
Norwood |R-Georgidh, (MR 2563);
Norwood {House Amendment 303)

Mot specified

Mot restricted

Mot restricted

et restricted

Mot restricied

The Access to Cancer hnical Triaks Act of 2001 would mandote
group health plum to cover all fccgemf?‘y supporied cancer tiols
i, CDC AHRG, HOFA, DOD, OYA, DOE, nE COOP
roup, Nﬂ"l-suppof?ed centers) and ticls of ND- exempt (fmgs,

The Inproved Potient Access o Clinicod Studies Adt of 2007 would
mandute off FRISA and group health plons to cover core
received in off kgl sponsored by HHS, NH, FDA, VA DOD, or
MiH-quclified nongovernment research entity

The Biporfisan Pulient Profechion Act would mondute group healih
phans o cover tnols opprovtzé oo sponsomd by NiH, N
COOP group or center, FDA, DOD, or VA

The Biportisun Patient Frotection Ad would mondafe group heolth
plons to cover Hioks epproved ard sponsored by NiH, NiH
COOP group or center, FOA_ DOD, VA, or NiH-qualified

nongovernment enfity

Abbreviahons DOE | Depotment of Eruwrgy, CUADP, cooperatreas, ERISA rnpioywe Rebrement Security Act; DH HS, Depariment of Healh ond Homaon Services

crugsnical evidence on the cost of obinical tnads o the

Gioap Health, Kalser, and Mayo Olinie studies, the Instiuie

ot Mediome's report recommending Medicare coverige of

routine patient costs on chmeal tirals, and the growing bady
of state legislanon and voluntary mitiatives from private
isurers. This benefit weluded 3 broad defintlion of “qual-
ed” chmeal trials. The Final National Coverage Determi-
nabion issued by HUFA extended the defimition of gualibed
chnical wials beyowd thete funded or conducied hy govern-

ment bodies 1 tnals that suusfied quahifyine enteria Cer

tain iriads were deemed to be guabfied wnd asomaticaldy
covered: those hended by the N{H the Centers for Thuease
Control and Prevention, the Agency for Health Rescarch
and Quahity, HCFA, the DOD, and the DVA; tials sup-
ported by centers or cooperative groups that are funded by
these organizatons; and trals conducted under an investi-
gational new drug (IND) application reviewed by the Food
and Drug Administration. The Agency for Healthcare Re-
search and Quali(y has, in conjunction with other federal
apencies and inpul from interested specizlty groups and
other stakeholders, developed additional eriteria te idenufy
gh-quahty trials that would be quabficd These critena
awalt approval from the new admimistrator of the Center for
Medicare and Medicaid Services {(formerly the HCFA)L
Until these qualifying criteria are available, trials that are
exempt from having an IND will be avtomaucaily consid-
ered to be quabified trials if the study evalnates an already
defined Medicare benefit, 15 designed with a therspeute
intent (ol {o evaluate toxrcily), and entolls beneficiaries
with a diagnosed disease if the study is for a therapentic
mtervention (bul It may enrol]l healthy bencficiaries if the

nal 15 for 2 diagnostic intervention). Modicare will cover

reasonable and necessary care reqanved 1o disgnose snd tieat
vinnphications ansing fres partiapation w chinead tisls, as
well as tems and services required fur the proviaon of the
mvestigational e Adl dinical tials submitted for Meds-
care coverage wiil be eptered onto g nanonal registry.
Medicare wilt cover all routine cosis of avtomatically
gualifymg and investigator-certified wiads. However, sf the
Center’s chief climcal officer subseguently finds that a
climcal mal was nusrepresented, the provide may be held
liable for the cous

Efforts to pass broad chinieal tnal keeislatron have moved
forward e 2007 {Tabie 4) The reecnily appioved Patient
Prowetion Act legislation Jed by Senastors MeCam (K
Arzona), Bdwards (- Nonh Carolina), sod Kennedy
(I>-Massachusetts) i the Senate {S. 1092} and Congress-
man Ganske (R-Jowa), Dingell (D-Michigan), and Norwood
{R-Georgia} w the House (H.R. 2563} includes a section
mandating coverage of all phases of federally funded
treatment (rials for the senously ill. However, afier ncor-
poration of an amendment related to financial and admin-
stratrve constderations for lawsuits by Representative Nor-
wood (House Amendment 303) that was negotiated with
President Bush, the Senate and House bills difter markedly
m their language regarding other aspects of managed care
and will need to be reconciled 1n the conference process of
the Congress. A bill dealing specifically with coverage of
patient care costs of cancer elinical trials was introduced in
the House by Representative Deborah Pryee (R-Ohio) as the
Access to Cancer Clintcal Trials Act of 2001 (HR. 967).
This bill is in line with the Medicare National Coverage
Decision and mandates coverage of all phases of federally
funded cancer prevention, diagnostic, and treatinent triaks,
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tials approved and funded by “qualificd nongovernmental
rescarch enuty adentificd in the pudehnes issucd by the
MNational Institutes of Health for ceater suppott grants,” amd
IND-exempt investigator-initiated trials. During debate over
the McCain-Kennedy-Edwards legisiation, the Senate ap-
proved a nonbmding “Sense of the Senate” arendment on
chinical trials by an 8% to | vete. The amendment, offered by
Senator MeCan, expresses the sease of the Scnate that
individuals with fife-threatening discases should have the
opportunity to participate in federally approved or fanded
chintead trials. Al versions of the proposed legislations state
that qualified individuals have hife-threatemng or senous
ilinesses “for which no standard treatment 35 effectsve” and
that participation i the tnial offers “meamngful potentiat for
significant chmicel benefit” This lanpuage raises concem
that patients might be excluded from clinical tnals if the
standard therapies are a reasonable option  Attempts 10
clanfy this language are ongoing. Prestdent Bush has also
vosced support {or coverage of patient caoe costs for treatment
wy quatified chmcal rals i a Foebruary 2000 statoment sent to

Congress iclsted to Tprmaples” for a panent's bill of nghis

Fhus, the prospects or passage ol comprehensive federal
fegislation supporting chinical tal remmburserent are good,
although the exasot detasls romam uncesam,

State legistative efforts. As of August 2001, 14 states
fave passed bows mandanng coverage of paticnt care costs
axsociated with trestment provided on spectfied categones
wf cancer chmical tnals {Table 33 The gquestion put before
state fegislatures has been whether the insurance barmer 1o
chiicad rescarch 1 best removed through the voluntary

avtron of healh misurers o f formal fegistaton 18 pevded
Rhode lshund was the fiest state o legislate msurance
coverage for cluncal tnals i 1995 The il onpinally
supported coverage of phase Hl and TV cancer ueatment
trials but was amended in 1997 to cover phase 11, preven-
tion, screening, and phase HI tmials. Quahfying trials were
those that were funded by the NIH, DVA, or DOD or
conducted in an NCI-affiliated cancer center. Georgra man-
dated insurance for sclected pediatric cancer trials in 1998,
Maryland and Virguna expanded on the 1dea i 1999,
mandating insurance for cancer tials conducted we m-state
academic nstiions. Also in 1999, Maine passed a law
requiring coverage of NIH-sponsored tnals in cooperative
groups of NCl-designated cancer centers. The same year,
1ouisiana passed a law inchuding these tnals as well as thals
sponsored by the Food and Dmeg Administration, DOD,
DVA, and the Coalition of National Cancer Cooperative
Groups. Several other states followed st in 2000 and 2001,
filinois extended its guarantee of coverage to all “senousky
Hl paticnts for which no standard therapy 15 avatlable.” This
amguous clause delined the qualified petient as necessar-
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ity Tacking “standard care,” phrasing cehoed m the Patieny
Bill of Rights. Furthermore, it only required that msurers
had to offer this as an option, not that employers had to buy
the benefit as part of their employee health coverage
package. Most of ihe state-leved legisiation does not define
a qualified patient bt instead defines gualified trrals. Sim-
ilar fegislation 1s pending i a number of other states. Many
of the current coverage initistives exclude phase 1 trals
partly becanse no data exist on costs, bitle data exist on the
mvestigative treatraent, and the treattoonts have lide
chance of being therapeutic. Other muitiatives hrmt their
scope Lo mals with a therapeutic intent, Most initiatives
himn coverage to cancer chinical trials, in part because the
national infrastructure swirounding cancer tnials 1s the most
estabhished and comprehensive of all diseases and cancer
clinical tnals are subject to high levels of conirols, moni-
tosing, and oversight. State Tegisiative efforts do not pertain
to employees of seif-insused corporations as defined under
the Employce Retitement Security Act of 1974 Lasthy,
voneern e vartable soientific quahty bas led many state
ot reimbursement o maly funded by
federal agenvies. Although institutional review boards o
sure that @ tinad 15 destgned and conducted cthacally, they do
pot assess soenvfic vahidity However, this policy excludes
a great mumy high-quahity chatcal tnals that are fupded by
sourecs other than the federal povernment

Frivare iurer efforts. Private insurers sy be con-
e, prnanly @ 3

cerned that choncal tnal costs are exc
result of extensive obsorvatton and caung peneds. Unger-
tainty over soimborsement, rather thas actoal demal of
resmburscinent nay sdversely affect parteorpation m cling
cal tials Funhormoie, some chmeal tnals, sach as inals of
bone martow ransplantation for breast cancer, were un-
doubitedly expensive. In the early 19903, private msurers
who refused retmbursement for bone marrew transplants for
breast cancer pard large jury awards and sewlements to
fameltes of the affected mdividuals. Subsequently, many
states and private msurers adopted policies to rennburse for
the procedure. in 1999, findings of an absence of chinical
benefit with bone marrow transplantation for breast cancer
were reported. The reports had been delayed by several
years because poor chimical trnial accrual bad led to an
extended study penod.

Atthe end of the pnior decade, several large private health
msuters agreed to reunburse for medical care that occours
with clinical trials. These insurers included the New Jerscy
Association of Health Plans, OhioMed, United Healthicare,
and the Mayo Health Plan™ (Table 6] The New lersey
Association of Health Plans agreement is upigue in that 1
represents the first instance for which all private nsurers in

a smgle state have voluntanty agrecd to provede cancer
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Table 5. State Legislative Eorts for Cancer Clinicol Reimbursement

Canger {hnical Triol Reimbur

Ste Lrgislabonk
T ke Yoot Trio Purpose: Fhase Crsalified Triols nd Perding Inificfives
Alobama Mone b
Alaska Mone
Arirona 2000 Prevention, gmﬂialion, LAY MNIH, NIH COOP group, DYA, FDA, entity meeting NIH gront criteric,
treafinent ceadernic intitetions in Arizong
Arkansas None
Colifornio 2001 (R Nik, FDA, DOD, DVA, tick of IND exernpt drugs
Colorade MNene
Connedicut 2001 Prevention, treotment i {prevention); NiH, COOP groups, FOA, DOD, DVA
LT
[rectment]
Delaware ¥ Freotment Mot specified MIH, COOP group, cancer cerder, CCOF, DOB, DVA; port of siate
patients” bill of rights
District of Columbia None
Florido 8l introduced in 2001; did not pregress through commitice
Georgio 2000 Treutrment i, I Bill intraduced to amend corrent law to include adults in NIH, COOP
roup triols; did not progress through commiitee
998 Yreatment M Pectiatric trials only, NI, FDA, meets COG stondords
Herweaii None
tdoho Mone
Hieests 2600 Treotment [ Teerninelly Ul petients with no standard eotment, NIH, DHHS FDAS
benefit mus be offered bt empiofyer Aot renuired o purri’nae
inchican 2N Delection, prevenficn, Pl BV Bili inhraduced, referred fo committee, NIH f:it:js
freatnont {detection,
revention);
BT
firecatrreat]
] ivey
'(7‘ €
Ko Moy
!(f;-r.rus'k;,t HNone
Lopssicane 2000 Detection, preventivn, [ MNiH, COOP group, cancer venter, FDA, DOD, DVA Coohtion of MNatinnal
trectment Caricer Cooperative Geoups
Maine [Reartes Trectment ot s;':ﬁ('lhf:d DS, BiH, COOP group, coneer cenles
Morylond IS Prevention, early L MiFL, NIH COOP group, DVA, FDA, academic center in Marylund, B
Getechion, fregtment spproved triols of intiihion with MPA From OHRP
Mossee huetts tlls mtroduced in House ond Serate, referred 1o commities
Michigan Vohuntory ogresment, pending nal sign-off
Minnescio Vokuntory ogresment, pending final sign off
Mississippi o
AMisscur fall introduced in 2001 reberred o comntioe
Montono MNooe
Nebrozka Mone
Nevada Hone
tew Hampshire KA Licatmont HY RCE{UCN0P growss, FOOP, FA DO VA RE gppecned
frle b institutions that hove MAPA from CHIEP
Perw dorsey 1999, Prevention, early SO Vohutory agresment covering Nib, FDA DOB, DA
20001 detection, treatment
MNew Mexico 2081 Prevention, detection, 1,00y MM, COOP group, concer cester, DOD, DVA, MNiH qualified
trechnent BOTgovernment Gogency
New York 2003 Bilt infroduced for covernge of “axpermental deugs” for brenst concer;
referred 1o committee
North Carcline O Two bifls ntroduced, stll i commitiee
HNerth Dakoka None
ic ) Coverage of trick on individual cose bosis
Oklchoma 2001 Bill infroduced, b clinical trial dovse removed in conference commitiee
Oregon Pose
Pernsybronia 2001 Bilt resntroduced, still in cormmilee
Rhode lslond 1995, Treatment ni ol v NEH, NCI, COOPs, DVA, FDA, NiH-qualified institute Tollowing NCE
19971 gui(;el'mes
Seuth Caroling None
South Dokotn Posuble coveroge through off- lubel drug provision
Tennessee Possible coveroge through off-fobel drug provision
Texas MNone
thah Moas:
Vermord 2001 Prevention, eary b LY Cancer trioks of Norris Cotton Concer Center and Vermont hospitals
detection, frectment
Virginic 1999 Trechment 0,8 NI, VA, FDA, academic center in Virginio
Washington Two bills did not progress Buough commiftee in 1999 and 2000; not yet
reintroduced
Wesd Yirginio Norne
Wisconsin 1999 Voluntary ogreements by selected poyers ossocioted with UWCCC

Wiyoming

Nore

Abbrevotions: CCOP, Community Clinical Oncelagy Progrom; COG, Children's Oncology Group, 1R8, indlitufionol review boord; #PA, Maltiple Project
Assurance; (OHRP, Office of Human Research Profoction; UWCCC, Usiversity of Wisconun Comprehensive Concer Conter
*These projects will inchde an analysis of the economic impad of clinicol triol reimbursement

ffxpmadcd benelits odded ot the later dote
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Toble 6. Privote nsurance Plon Agreements for Concer Chnicat ¥rial Reimbursement

Private Insuronce Plon Ageeements

Phose Ouobfied Tricls

Orgonization Year il Porpose
New Jersey 1999, Presvention, eardy detection, freatment oo NIH, FDA, DOD, DVAL )
Associofion of 2000* :
Hookth Fons
Ohia Med 2000 freatment i, #l MNCH{NIH] #icls onlyt
United Heobheare 000 Prevention, diognosis, treatment LW, o Trinks of COOP groups parficipoting in Coolifion of
MNationat Concer Cooperatve Groups and Irials of
the C'oc!zﬁont
Actng US Heolhoors 2000 Nt 5;)«-;{_:'5«1 Mot spf-(i?xz:d FDA, NCL or simifor national cooperative beddy

i M‘:txpcir\{ie*ci erelits odded of the foter duie

TThese projeds will indude an analysis of the economic impuct of clhinkol triok rembunement

clinical trial coverage. The agreement was the result of a
collaborstive cffort of a working group consisting of msurers,
consumers, and physicians. I the face of recent expansion in
state legislation on health msurance, Michigan and Minnesota
have recently foflowed the New Jersey example by encourag-
ing cetlzborative task forces 1o work wath private insuress to
volurtanly pursue clnacal mial coverage. Policy makers
Minnesota felt that a voluntary sgrecment among insurers
aveided the antagonmstic pature of mandated health coverage
and would more hkely fead to a broader definmion of qualified
clinical uials than piecemeal legistation. Voluntary mitiatives
might alse foster cooperunon. However, the task foree from
New Jersey also warned that oversight of the snsurance

agencies was still waranted,

DISCUSSION

cnivtsomoreusbursoment poiicios o wiinch

Ao
HISUTCES Tay
because it 15 avatable only through chmcal tnials while
covering what 15 considered standard treatment even though
it may often be ineffective and sometimes more expensive.
Pilot studies have found that the ncrementad costs and
charges of climical tnal participants are similar or only
stightly greater than those incurred by patients not enrolled
onto clinical trials. 1 is expected that the farge RAND/NCI
Costs of Chnical Trials Study, which addresses phase I and
phase H1 studics, the AACYNorthwestern University Chins
jcal Trials Costs and Charges Project, which addresses
phase | studies, and the cconomic projects bult into several
of the health policy itiatives will provide empirical data
that ajlow for derivation of generalizable estimates of the
costs of clinical trials. The small cost increment observed i
pitot studies to date 1s justified by the additional benefits that
clinical trials bring to alf patients. If increased chinical trial
entollment could facilitate the completion of a trial that
demonstrales an nnovative therapy to be effective or 2
current therapy 1o be meffective oven a year earlier, thou-

refuse o cover a piomising new  therapy

sands of hives could polentially be saved. Moreover, clinical
irtafs remaim our best source of mformation on drag safety.
Dunng phase 1, i1, and HI chiical trials, reporting of adverse
cvenis is viruslly complete, with compreliensive reports of
these events as well as assessments of possible or definite
cousahiy  MentBlcation of rare but potentially fatul ade
eitucis i facidntated e the chmeal tnal scting

Fhete are three strategic options for addressing ohimseal
tial rambursement: higation, legisiston, and volumtary
cooperation. Litigation, as mught be suggested by the bone
sarrow transplant stedies i breast cancer, may be unhkely
wojead to the most coberent cgalianan, and entirely
scientific reimbursement pohicy. Legislation and voluntary
mdustry iniliatives are the most probable paths 16 rational
health policy decistons ahout clinteal tnal rembursement.
DODNCT cancer climcal

dumaonsization project have started slowly but the nunbers

Inthatives inals

such as the
of partiapants in the DOD demonstration i 2000 aimost
doubled from the year before and will most hkely double
again this year. Several states, several large privaic insurers,
and Medicare bave agreed to reimburse for medival care
thal oeeurs in the setting of certain clipical trials, although
phase { clinical trials are frequently cxcloded. Medicare has
made the largest leap in extending coverage to all chinical
trials and drafling critesia to extend the range of quahfied
clinteal trials beyond those sponsored by the NIH, DV A, or
DOD. The New Jersey Working Group expects that therr
health insurance cooperative agreement, which covers %8%
of msured patients n New Jersey, will tncrease the 3.3%
rate of New Jersey cancer paticnts currently on clinical trais
to 15% in 3 years.

Most major improvements in cancer treatment have becn
accomplished through controlied clinical trials. While a
Harris Interactive survey found that both the general pubhc
as wel as persons who patticipated in cancer trials had a
favorable impression of clinical trials,” only 4% of cancer

patients participate in these studies, I recruitment to chnical
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trals continues 1o be poor, then the gencralizability and
tunehiness of clinical tnal findings will be jeopardized.
Enrolling harge numbers of paticnts onto clinical trials
facilitates translational efforis to identify the most eifcctive
medical freatments, enhances comprehensive assessments
of drug safety, and helps identify therapies that are likely to
be ineffective. Fimally, 1if empinical data continue to show
that climical trials result in only modest increases in costs,
and if broad-based policy imitiatives continue to occur, then
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there 15 no reason that climcsl tial coverape should ot
ultimately be a permanent benefit that s supported by

federal, state, and private sector policies.
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incremental Costs of Enrolling Cancer

>atients 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 ¢ Chute

Background: Payment {for care provided as part of clinical
research has become less predictable as a result of managed
care. Because little is known at present about how entry into
cancer trials affects the cost of care for cancer patients, we
conducfed a matched case-control comparisen of the incre-
mental medical costs attribotable to participation in cancer
treatment trials. Methods: Case patients were residents of
Olmsted County, MN, who entered plase I or phase Hi
cancer treatment trials at the Mayoe ChHnic from 1988
through 1994, Control patienis were patients who did not
enter trials but who were eligible on the basis of tomer reg-
istry matching and medical record review. Sisty-one
maitched pairs were followed for up to 5 years after the dste
of trial entry for case patients or from an equivalent date for
control patients, Hospital, physician, and ancillary service
costs were estimated from a population-based cost database
developed at the Mayo Chinic. Resufts: Trial enroliees in-
curved modestly (no more than 10%) higher cosis sver vari-
ous follow-up periods. The mean cumulative S-year cost in
1995 iaflation-adjested ULS. dellars among trizl envollees
after adjustinent for censoring was $46424 compayed with
544 133 for control patients. After 1 year, irial enrolliee costs
were $24 645 compared with 323964 for control paticnts.
Conclusions: This shr‘ﬁj‘? §
trials may not imply budget-brealdnyg costs.

S high-cest illness. Clinfeal profocils may add relatively Titthe,

te that cost. [J Nutl Cancer Fnst 1999:91:847 53]

As healih plans have become more adept ai reviewing and
managing the care recerved by their covered populations, pay-
mernt for care provided as part of or madent to chimical research
profocols has become less predictable (1) As # toatter of foderal
policy, Medicare does not pay for routine patient care dehvered
in chnical trials unless that care would be necessary without the
trial.

Managed care adrmstrators are understandably concerned
ihat patient enrollment i cancer clinical tnals mcreases medical
care vost. Although this concern may be justified 1 certain
well-publicized cases, such as very expensive new treatments for
conditions with no currently available therapy, cancer chineal
trials span a wide array of intervenuons and drscase stages. Most
cancer trisls today mvolve the use of chomnotherapy. Lutle s
known at present whether the featment regimens of cancer trials
merease of decrease the costs of care over the remaining life-
times of cancer patients.

Information on the wmeremental patient cate costs {or cost
savings} associated with cancer chnical wrials can help put such
concerns mio proper perspective and, thereby, faciluate arrange-
ments for patients insured by managed care osganizations 1o
participate in such studies. To our knowledge, no published
study has evaluated the costs associated with participation in
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ancer itself is a .,

cancer trials. Estimates of diffcrences in patient care costs be-
tween trial enroilees and equivalent patients receiving conven-
tional cancer care across a wide spectrum of chinical studies can
assist in fiscal planmng, negotiations for sharing of patient care
costs, and financial risk management.

For these reasons, we conducted a matched case control
comparison of the camulative incremental patient care costs at-
tributable to participation in phase H and phase 19 cancer treat-
ment trials from the date of sl entry wnnl either death or 60
months zfter trial entry.

SuBJECTS AND METHODS

Selection of Case Patients

We sdentified 2l resdents of Olmsted County, MN. whe eoiered cancor
chimeal wals 21 the Maye Clime Cancer Center from Jamuary 1, 1988 thiough
1994 This sampling poried pormined relatively complete o
services used by nal partiopants The

December 31,

mieration of the S-yeay hustory of medi
Rechestar Epidemiogy Project. e couperatn e oFort of the perepal wows of

for popalation basad

mwdical care wn Ohnsted County, provedes sn uminelly
research, mehuhing » comprehensive medical care utilivation database {47 Vhe
year 1988 was chosen as the carliest date for dochusion 1n the study for the
following rwo reasons: ) Health care unlizalion snd cost data are svalabic
cleetromc form for 1987 and lates, and 23 changes o medical technology o 1
the natuwre of chnical protocsds could mvalidate carlier data

identification of case paticats began wath an mventory of all dhinical prowe ol

. #t the Mayo Clinie Canser Center that were aceruing patients during the sapn-

phing pened. All of the prowcols wore funded by e National Cancer Fashiiute
erther throogh the Nornth Cental Canca Treatment Group o disectly 16 e Mayo

Chne Cancer Cer

cand sl owere chemotherapy sl Scloeted dats un o

profoeet s

i e

cleckon: wmtaned st the Moo ©

Adl protocels were soreesied w climmate wepchscad o ancllary stadies, b
as those vvolving only record seviews or sccondary analyies of laboratory
specinens. The remaining protocels fell mito one of the following five il fypes
1) prlot tnals, 2} phase | treatment wials. 3) phase 1F treatment wials, 4) phase lI[
treatment tnals, of 83 sancer contrel izls. We merged the st of participania in
each protocol into a master st of unigue patients sumilcd M ONE OF MuTe cances
clinical trials, and we further restricted the sample Lo those who had earolied in
at feast one phase {1 or phase 111 study.

Matry patients participated in more than one cancer wial. Althoagh ao patients
participated simultapecusly w more than one teaiment Uisl, some enicred two
or more freatment tals sequentially during the study period o parbopated
simultaneously in a reatment and a cancer conttel study. Approximately 1% of
all case patients participated in more than one el during the study period. We
regard multiple tal coroliments pantdy as consequenices of the faimbarzation of
patients with the chial rescarch ervironmicnt and the froguest coutact botween
tial participants and chimeal research teams. Thus, entezing one al may pro

Affilicnons of suthers: 1L Wagner, Congressional Budget Office, Washing:
won, DO S R Alberts, I A Slear, 5 Cha, J Kithan, M. } ©'Connell, . Van
Grevenhol, O G Clute, Mayo Chinic, Rovhester, MN; § Lindman, Westers
Michipan University, Kalamazoo, M1

Correspundence 0. Stweven R Alberts, MDD
Cmculogy, Mayo Clinic, 200 Fiest 8t SW. Rochostor
foliowing “References

M.P L Dvison of Modial
M 550065

See "Notes”

£ Unford tniversity Pross
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dispose mdividuals to enter other trals, with therr accompanyling cascade of cost
mnpacts. Therefive, we did not cxchinde case patients from the sample 1f they
were enrolied in more than one cancer sl over the study peniod, provided that
the first trial entesed was a qualificd phase 1§ or phase HE treatment wial,

We excladed all ;mal participants who were not gesidents of Olmsted County
on the date of mal enrelfmem Of 2466 indrniduals enrolled at Maye Chaic
Cances Center in phase o phase HE cancer treatroent triafs inothe shudy pearod,
176 £7%3 were Olmsted Coundy residents on the date of trial ewrollment,

Selection of Control Patients

The selection of control patients occurred in a two-stage process designed to
maximize similarity between case patients and their matched control patients on
demogsapbic and clinical characteristics likely 1o affect both trial eligibility and
prognosis independent of the trial. We balanced the goal of ackicving demo-
graphic and chnical cquivalence between case pationis and confrel paticnts
against the consiraints on the aumber of available control patients.

In the first stage, we identificd all potential control patients through a review
of the Mayo Clinse Tumor Registry. We matched the characienstics of the 176
case patients with those of all vaneer patients recorded in the registey. Potential
control patients were Olmsted County residents who between 1988 and 1996
were classified as having malignan? discase diagnosed before antopsy and a3
having & date and place of reatment recorded In the Mayo Chrec Tumor Reg-
stry. Registry data elements o the first-stage matching cntena inclsded age,
sex, site of the primary cancer, stage of cancer, sad year of diagmosis Year of
diagnesis penained vither wothe mtiad diagnosts of cancer o w Se il
diagnosis of motastate discave ax discussed below. An age range of up 1o 7
yews was allowea in matching the contrel patient with a case patient. Pahents
were malched for the site of thea pomary tmer by use of the oo digt

ssafication of Diseases Tor Oncolegy

vode as desoribed o the hitosstond Ola
(OO L3 wnh addimonal groupings 1o mmommye the aumber of case patenis
for whom no match wiould be found.

We developed an slgonthr to match the date of diagnosis of each petential
comtrel patient with ihst of the case pstiont, Trealment protocels wese divided
e those for suetastatic and those for nonmetastatic discase. Using tins sepa

rabion, we malched potential control patients with nopmetasianc discase on teu

Feaneer. Potential control patients whose diagnosss date

imatiaf date of dusgnes:
date were accepled, vacepd

within 43 vears of the case paties hagnos:s
for patients with cojorcetal cancer. Because surgieal adjuvant therapy becanw

we i 1990 for meatment of colorecta] cancer, case pa

standard medyeal pr
denis diagnosed n 1989 and carhier were malehed only with potcitiad contiad

patients alvo dugnesed watlm 3 vears of the eate patient s 1989 or carber Case

cund camets wore diagnosed sn 1990 0 Tater were mstched

pabicits whose
Byowath petentad conied st dpmeeed

st detor puied ¢

cittervd i protoccis for peatiment of metastalic disgase were matchod i
same wiy, cxeepi thay the relevant disgnosis date was the date of diagnons of
melastatic discase as recorded in the Mayo Chime Tumnor Registry. Patients with
imte those dingnosed belove 1990 and those

colorectal cancer were apam divi
hagnosed w1990 o Ister

Through the above process, we identified 617 unique pofential control paticsis
for 133 case patients undesgoing treatment on protocol. Thus, 43 (2479 of the
176 case patients could not be matched i the first stage.

in the second stage, the medical records of potential control patients identificd
m the first stage were seviewed to further ascertain their approprateness as
rratches Review of the medieal records began with the potential control patients
for those case patients with the fewest avastable potential control patients Po-
wnta! contro] patients for each vase patient were randomly assigned a rank arder
for medical record review s potential control patient miet the ehphlity cntrna
for & case patients climcal protocol, his or her record was selected and was
mehigibie for sclection as a contol patient for any other case patient. In the
interests of time, we firther elecied fo restricn the nnmber of potential controf

patients for any case patient o no more than 10, when s case patient kad more

than 10 potential contiol patients.

The matching critens used 1w the medical record review were the eligibility
erttenia specilic 1o the relevant freatment protocol and an assessient of the
paticat’s performance stars We considered performance status 16 be an impor-
rapy. Tnal chigibihivy

tapt predicior of hoth feapevay and abibty w Wolenate &
g of cancer, speciic faboratory param-

s hadedd type ad &
cters, and porfonnancc stabin s meastred by the antesia of the Fastern Cooyp

erutrve Cncelogy Croup 14 To bo connidered olipabit for the e, Gie potesial

LR 81 3e3 &1 ETRLia

control patient’s rnedical record could have no mention of a conditon or inding
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vioksting protecel cligibility at any time from disgriosis date to an wssigned uial
ey equivalent date. The trial entry- cquivalent date for the contzel pratient wasg
chosen se that the pened between the date of diagnosis and the date of enfry {or
entry-cquivalent date) an the mal would be the same Tor bath patients moa
igatched case and control pai. (For example, of the case pahent was Hapnosed
with cancer of the cervix on January 1, 1990, and entezed a phase 1T or phase 11}
ik for cervical cancer on Janvary 1, 1991, then the smatched control patient who
was disgnosed with cervical cancer ot January 1, 1992, would be assigned a tria
coiry-cuivalent date of Janwary 1, 1993} The sccond stage yieldod matches for
61 (46%) of the 133 case patients surviving the fust-stage matching process.

Cost Measurement

The pamary end point of the study was the cumlative S-year mcremental
mwedical care cost. This cost was defined as the fotal excess cost for case patients
compared with that of equivalent controb patienis incurred from trial entry date
or rial entry-cuuivalent date until the date of death or the end of the 60% 30-duy
month, whichever came first, The follow-up period was himited to 5 yoars
because too few observations would be available lo provide stable cost estimates
beyond this paiod. Secendary end powts were the excess cost incwted by
partivipants from the date of earoliment w the Gial W the ead of the 12 manth
and the avesage monthly cost mowred throughout the follow-up period

The Olmsted County utilization datsbase, an archived source of provider
billing datz for Olmsted County medical care providers, was the basis for cout
cstimation. This database is available in clectronic format starting with 1987 data

andd presently contaning data thaeugh the end of 1999 T8 captures 0% 9580 o
sl physican and bospital serviees wied by Olmsied County residfents 12) The

proparnon may be even higher o cancer patients,

Although complete eapture of all categones of health caie conts s

gories were excluded, neiably oaipateat presc

F cal

nent, ambulance and other Bansperahon servives,

sivadival cqu
vives provided by allied huadth professionals (such ss phivaced wud oocagation

therapists or chnical puycholegeas) and mursing home care The unlizaties

L favihibes

databage inchades sorvices m these talepones provaded by tse e
parfiapating m the Rochestor Epadeimiolopy Project, but ot does pot ek

serns provided by drogswres, dispensers, dhistributors, and independueat aliied

sated ail

hrath prafessionals. To e ntorests of consideney, therefons, we vinn
such services from tee cost estameies W siso did nof capiure servaces prosade d

ire Mudnoad

o study subjects outside Olmsied Coumty, such as the Vetoans Afl

Uentet an Minseapohs of the Unvverary of Missesota Hospital, boosuse the

ubhizaten database docs aot nclnds those matitehons Also exchuded ware the

curis of cxperimentsl sgenis proveded five of of thord
fos swsch ax drog companacy The i Hiroof
i i olion:

dvvidein fof LaoT s sbreadin

ihe utibraton destabose cobiais o

e ounder and service rendeied by the parncipating providers, We used & costng
syster developed by rescarchers at e Mayo Clinic 10 assign a unit cust 1o cach
service. Fhat systerm assigns a standardized mflation-adjusted unit cost to cach
P05 LT C dnllars Ahough the services pro

[ R—
ChoFnge

servigs or procedure
resent the practice chowes of Otmsted County providers, the value of cach unit
of service has been adjusted to natienal cost norms by use of widely sccepted
valuation lechniques §3).7

The use of standardized unit costs i3 deswable because of the well-known
disciepancies hetween bilied charges, which are dwectly available m the utile
zativg database, and “oppartunity” costs in health care 75817 These differences
vary by type of service, among providers, and over time, so brilod chaiges can
prve a distoried prcture of cost differences between groups of paticnts beated
with ditferent services ovei various bmes. The umit costing system asipas [N
Medicare fee-schedhile rates 1o 58 physican and outpabien? anciliary sorviies
provided Tromn F987 through 1995 Hospata) charges are converted fo costs by
spphving departmentlovel cost o charge tabios seported by abl hospiials to Med-
seare, Each urnt cost 15 ponnalizad o 3 nahonal 1995 valoe by use of u*gl(an.:l
hospial market-basket ndexes reported annually by the Prospective Payment
Assessment Commission (9

Lifetime (or S-ycar) cosl s mosl appropriately measwred as the pet present

vahur of the strcam of costs incurred over time Hom the sl entry date to te
sni value

fited by

dute of death or the end of the S-vear mecasurcment period, The netpres
4w

of camulative cost 1 the tun of couts inewred st cach tine por
s dhigcoat factor that setlects the decay in the vadue of money from sl enliy 1u
he 1ime at which tie cosios troureed A conrrmntaly veed annual discount 1ate i

heabh care spending i 3% afto sdjustment for wflaien (78 We ostimal [

19, 1999




cumulalive 5-year costs by using discount rates of 0% (ic, no discounnng)
and 3%,

Although cost data are avaitabie at the level of the individual service and can
b seported at any level of aggregation and by any unit of time, the small sample
size prechuded analysis of specific cost components {e.8., mpatient hospital,
physician, and laboratory) of periods shorter than each 30-day interval afler the
wial entry or tial entry-cquivalent date. Preliminary analysis of costs at a more
disappregated fevel showed no discernible patierns contradicting the findings for
wial medical costs.

Siatistical Analysis

‘he primary stalysis of cost differences was conductod on the il sample of
122 obscrvations, containing 63 matched pairs of case and control patients.
aired comparison formed the primary basis of analysis involving intrapair
differences i costs before adjustment for censored observations. Two-sample
comparisons were also conducted of the Kaplan-Meier sample average cost, an
estimate of mean curnalative {5-year) cost across a population in the presence of
censored obscrvetions (17, 12). The Kaplan - Meicr sarnple average cost estimator
has been shown to be an unbissed estimate of comutative cost under conditions
of independent censoring of observations, wheress cost analysis that is nol
adjusted for censored observations may be based {72.13)

Al comparison-wise type | error rates were set at 3%, and all testng proce-
dures were two-sided. Paired 1 tests based on matched samples of 61 observa-
tons provide $0% power lo detect differences of 0 37 dandard deviation from
pera, » mederate cffeet size according 1o Cohen's classification (747 The ob-
served standaid deviation of the differences in total cost was §74 354, s0 the 61
observations provided 80% power 1o declare an istrupair average difference of
177 510 Paved 1iests on Jog transformed costs led w0 no differences i nforence
e thercfure, e not reperted. Power for the sonparwactone procedues was of

a compatahle matie, given the assumptions of noasonaaling. Al Fovalues sac

wers rckend
REsSULYS
Characteristics of €ase and Control Patients

Tabde 1 shews the characteristics of case patiers and control
patients whe survived each step of the watching process. The

Fable [ oScieoied cuecteristiivs of cuse prlicnis and connol palivets?

]33 case patients successfully matched i the Nirst stage were
similar te the ongnal 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 gastrointestmal
cancers were underrepresented. The disproportionately smali
number of potential control patients with gastrointestinal cancers
may have resulied from the stringent diagnosss date critenia used
to match colorectal cancer patients,

Many potential control paticnts identitied in the first stage of
matching were rejected in the second stage of matching. Of the
133 case patients surviving the first stage, onfy 61 were sucerss-
fully matched in medical record review. These 61 case patienis
were enroled in 36 differeot chnical protocols. The majonty
154%) of excluded contral patients were not eligible for the tal
of were not clinically equivalent to the case patient (Table 2. in
36% of the excluded records, however, discrepancies were
found between the medical record and other data sources, par-
ticularky the turnor regisiry.

Comparison of case and control patients showed vo statisti-
cally significant differences m the proportion of case patients
who were censored, in the median numtber of ienths of follow-
ar i sorvival, By the end of the cost measurement penod
{December 1995), 45 (74%) case patenis and 41 {679 contrel
patients had died. In 34 {56%) of the 61 matched paurs, both case
and control patients died: in mae (15%) of the 61 matched paws,
both were sull alive at the end of the cost measrement penod.
Roughly 19 sabjects per year had index dates dunng the period
from 1988 through 1991, and roughly five maiched pairs pet
year had index years during the pertod from 1997 through 1994

Prrstode gion daetches b i
Case ¢ondrpl Two adud {ase Pwosidod
Chignisial case pahems petznts palients F] patients i1
Mo P76 133 6i7 61 [
hale, %o 441 A6 i 0l ) iy HEH
Censored, % NA 181 62.6 < 0} 246 318 32
By sile of cancer, % of toial patients] 0ot 10
Unknown 2.3 30 0.8 0.0 4.0
Easiroistestinal 386 391 177 378 E¥R
Genitourinary 136 12.0 58 14.8 148
Hreast s 158 431 150 154
[ung 47 128 15.0 180 %o
Contral nervous system hRE 5.3 21 33 13
Biuexd 4.0 6.8 9.1 ER [
Headdymphatc 1% 53 24 13 1%
Other Y i it} [t} 1] it
By stape proup, % of Wial paients} (€3 1@
i 119 1.3 381 9% ER:|
2 148 12.0 i4.6 82 82
3 341 123 23 317 177
4 4.1 346 14.4 4.4 144
Linkpown 51 68 91 98 g
ECOG seore G- 1, % of wial patients G0 3 6216 145 (o 2% 4 GiE 3

*NA = pot avadable; ECOG = Bastern Coopesative Oneslogy Group
iPaned 1 test

N0t sl columns add up 10 100 as a result of sounding
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Table 2. Reasons for exclusion of potential controf paticats thiough
records review

No. of
Reason for cxd‘usum patients excluded %
!’mmwi cilyblht‘y \m.)laftd
Nonmetastatic disease for metasiatic 137 3tz
protocol
Site of metastatic disease pot appropriate o 3 1.8
protocol
Age vutside protocot eligibility coquirement 1 D2
Other eligibility criteria pol met o 6.4
Patient olherwise nonequivalent
TFoo i1} or poor performance status 43 2.8
Metastasis outside trial entry time frame 19 4.3
Data errors
Misclassified 10 Mayo Cheic Tumor 109 48
Registry
Not an Olmsted County resident 4 2.9
Treated at Federal Medical Center 4 5.5
Enrolled oo study protocol 2 50
Control patient matched 1o another case patient 22 5.0
Panent chigible for standard treatment 2 0.5
Cther miscollaneous I8 41

*Numbers i this column do not add v w100 a5 a vesult of rounding.

The index date differed beoween the case patient and the
matched control patient by 38 Jays (sverage, mean, and median,
pared ¢ st P 55, Wilcoxon signed rank £ o= 34} The
maximum difference m index dates observed was just over 1006
davs Controt patients were followed on average 3.7 months
longer than case pattents (medsan = 0; 7 test 7= 3 Wilcoxen
F LT {}

Thity-six subjects (30% of the 122 observations i the study}
were censored at termunation of cost measurement (December
19953 Of the 36 censored obscrvations, the medical records of
35 subjects were active afier the Thus, one
stady subject {a case palient) was potentially fost o follow-up
winpnation dotr

termination date.

before the vosi mcssuramnent

About one hall of the patients 1 the 61 matched pais were
drawn from the population of patents with gastrointestina] o
peniteurinary cancers {Table 1), and 18% of the patients had

breast cancer. All but 17% of the patients had late stage tumors,
The sexes were represented about equally. Al but four of the
case patients as well as five of the control patients had an Easten
Cooperative Oncology Group performance status of cither
or 1.

Cost Comparisons

Summary stafistics for 1oial costs before adjustinent for cen-
sored observations are given in Table 3. The mean 5-year cost
per patient was slightly more than $46060 for both case and
conirol patients, bul costs for case patients were approximately
5% higher than those for controf patients, who did not participate
in trials. These resulis were not statistically significant, however,
and variability among the pairs was marked. Some case patients
incwred costs that were more than $200060 greater than the
costs meourred by thelr matched control patients, whercas some
control patients incurred costs that were more than $200 0600
greater than the costs incurred by their matched case patients
{Fig. 1},

Discounting health care costs to their present velue made
litle difference to the cost estimates or 1o the estinmated diffes
ences between case and control patients, fargely because a high
proportion of putients Iived for less than 1 year and the selected
annual discount rate was low. For example, the mean mtrapan
difference in S year discounted costs was STU9R compared with
an undiscounted difference of $21200 Because cost levely and
differences were generally insensitive to discounting, we repor(
onty undiscounted costs.

In the first 30 days, patients enmobled iy wials cost an average
of $569 more than the control patients. Costs incurred during the
first 90 days were almost 1dentical between the two proups. By
the end of the first year, however, the mean difference between
case and control patients bad nisen to about $90, or sbowt 4% of
the mean cost for a patient not enrolled 1 a cancer ial. The
difference 1 modian cost at the end of the first vear was stalis
A3, but the differenice i means was
dritieh

peatly stgmficas (&
Differences b unm ihe second Yo

Al

H .
AR R [

i
to mrerpret because of the small number of patients surviving sl
that point. Overall, the average cost associated with bemg en-
rofted in a clinical trral was consistently 5% - 11% higher than

Table 3. Mean {median} costs for various times from mdex date (1995 115 doflars)

Total cost from index date®

Entferenced

Case patients Controt pmiz:m.‘:
Period (n = &) { 61] (casc mmml) % difference Twe-aded Fi
Fust month 35718 35149 _ﬁ{;‘) 111 S
(31842} {1941 {3453 43
Frst 3 moneths 171955 $11937 $i% 032 P
(36172} {$5347) {3732 HES!
Furst & months $iR492 317427 1065 [ %4
{39052) ($6138) ($3830) (40
Frrst year £24 660 £231763 1898 18 &3
(3142103} i$11 881} {36771} {03}
First S years $43 405 541375 52120 5.1 22
{§29 639 {319 185} (37280 (13

AL couts are undiscounted and for censored observations

11he yansitve property of subltaction spplics oaly fo the means {e p | the mean of the differences 15 e thifference of the means} Fhe ather statistics we calculisl d

on the bass of intrapan differences
jFaired 7 test
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Fig. 1. Five-year cost comparison (leg seales) for vanous case and control paus
presented in U5, dollars adjusied 1o 1995 levels

the average costs associsted with not being enrolled m chimcal
wials.

For every 30-day month that a patient was alive and avalable
io follow-up, the mean diffesence belween case and control pa-
fients was 5247 and the median difference was 3366 (Teble 4)
s was statistically stgnihoant the

Although naother of these inpeas
median difference did have s £ value of 06, Thuty-une (64%) of
the pairs mvelved case patients who incurred more expenses than
the matched control patient. Table 4 also presents the maxirum
monthly cost mewrred for each patent. This analysis tests whether
patients who enter tads experience bolus amounts of Geatmen
apen wtial eniry oF caise (e syslem 10 meur greater citastrophic
costs as a result of closer montoning. Case patients bad shghtly
fgher costs on averape (3177 wnd $1342 difference m the mean
and median, respectively) Tlowever, i a substantial minorty (25
the maamwn cost for the contred

prars or 1%y of the 61 pa
satient was Ingher thon that foo il case patient

We anatyzed costs wm the months preceding death for the 34
matehed parrs i which both subjects died dunmg the study pe-
riod (Table 5). Costs in the last few months of hfe were higher
fur case patients than for control patients. In roughly 65% of the
34 pairs, case patients incwred greater costs consistently over
ihe last year of life. Total 5-year costs in this sabgroup averaged

$49 400 per control patient, so costs mourred in the Tast 3 months
of life amounted to about 15% of the iotal for control patients but
were almost 29% for case patients. Potients m tnals had monthly
costs during the last 3 months that were twice as high as duning
the previous 9 months, whereas the monthly costs for control
patients did not nise appreciably as death approached.

Kaplan-Meier Analyses

Kaplan-Meier survival analysis did not reveal a statistically
significant differcnce in survival (logrank 7 = .06), but control
patienis in the sample survived longer than did case patienis
{median survival fime = 724 days and 493 days, respectively).
After 1 year, the adjusted survival rate in case patients was 63
survivors per 100 subjects, cornpared with 68 survivors per 100
subjects in control patients.

The comulative S-year Kaplan-Merer sample average costs

" for case and control paticats without discounting are shown

Fig. 2. The average cumulative 60-month cost afier adjustrnent
for censenmg was 346424 for the case patients and 344 133 for
the control patients, a difference of 52% Tls difference was
not statistically significant (P = 833) based on an estimate of
vanance obtuned by the beetstap mcthod mvolving [0 000
sunudated samples (13) At the end of the first 12 months, the
Kaplan -Merer sample average cumulative cost was 324 645 for
case patients versus § 23964 for conwred patients, a difference of
8% In 61% of the bootstrapped swsnples, case paticets hald
higher S-year Kaplan- Meler sample sverage costs than contiol
patients, Discounting a1 a rate of 3% per year had mmimal effect
on the results, Thus, the estimated costs for cach group and cost
differences between the two groeps wese essentially the same
when adjustments were made for censored observations as when

they were not
INSCussIoN

This population based study of ihe meramental patient i
costs assecisted with parsoipation in vancer tnials showed thig

Sl enolbpent was aveovnded wath o pedest (5% HRY

ciease mocosts over vasous {ollow-up peneds. These osulis
were robust across a varety of statisncal procedures and disin
hutional or logistic assumptions. The bulk of additional cosls
atinbutable to tnal participation occwrred in the first few months
after trial eorotlment. The observed cost diffesences decreased as
timme progressed. However, of those pairs whese members were

Fable 4. Monthly cost estimates {1995 U.S. dollars}

Case paticnls
(o = 61)

Cest per month of follow.up

Control patients

Intrapaur difference” Two-sidedd

in = 61) {case - coutrol} Ll

Mean (95% CH for mican} $2536 (31894 10 $3175) $2290 (31360 10 532207 $247{ $728 w0 $12255 [
Median $2052 $1100 §366 {ith
Minimurm 589 361 CSYT 07T
Muaxiturmn Fi5319 $32 751 $12838
Maxirnun monthly cost
Mezn (95% (11 for mean} $10709 (37510 10 513 908} FIOS3) (%6328 10 814 734) S1T7 (- 35099 16 $5548) 95
Muodian $6379 $5545 $1342 36
Minknum §278 3268 $73 560
Maximum $7217% $82 095 368003

*he wansitive propaTy uf sublsacten apphics only To the means (¢ g, the mean of the differences < the diffesmee of the sseans ). The othes oisics e o8

on the hasis of imtrapay defferences
{Pawred 1 test
1CT = confidence micrval
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Table 5. Mean (median) costs mowred (in US dollars) within vantous tines frem death

Case patients

Contral patients

Intrapai difference®

Period o - 34) (o == 3d) {case - control) Fwo-sided Pt
Last months 54038 £3009 $1029 a
51313) ($279) (5367) (18)
Last 3 months £11 487 £731 34176 05
($5844) (55189) ($3769) {04y
f.as1 6 months $£i181304 RI07E9 $7514 01
{314 600} {310 142} {36417) (013
Las{ year 527068 527 566 £498 95
{($23 §74) (514 284) (59235) 07y

*The transitive propesty of subtraction applies only to the means (c.g., the mean of the differcoces is the difference of the means). The other statistics are calculated

oi the basis of intrapair thfferences.
fPaired 1 tost.

B50,000 s e . e
$40,000 -
- Rt
W
g
o 530,000
-
£
E
& 220,800
4
[
SLOU G f
i2 4 3 3% €0
Na. of 30-day months from tnal entry

fig. 2. Mean curaulative cost depved by the Kaplan Meier sample average
estimate. Dala for the cost are expressed n UL S, dollars sdjusted to 1995 levels
Drashed lne = case patrents. Solid Bne = control patieats. The 93% confidence
imterval (€13 a1 12 months after trial eniry was $57 §93-331 397 for case pebents
andd $13 249 534 663 for contol pabenis Al 60 inonths aiter tal eatry, the 95%
£ was $33 3120852 534 for case patsoms ared 327 610 $60 675 for control pa

15 Lo YRS Uls ware based o csnanuies o

vanancy obtauwd by s

Lrisaais
brwtsizap methiod involving 10000 simelated samples

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

Although several important categories of medical care costs
went ungneasured, these were fargely services that would be
unhikely to differ systematically with trial enroliment. The most
notable exception 15 outpatient prescription drugs. Bxperimental
chemotherapeutic drugs are fypicaily donated by the trial spon-
sor and would, therefore, not be part of the cost burden o pa-
tients or to insurers. However, other drugs, such as those for
palliation of side effects or cancer symptoms, would add to
patient care costs. If these outpatient prescription diag costs are
higher under investigational protocols, their exclusion underes-
simates the incrementad cost of climcal nials to patients and
insurers. Alse, 1o the exient that breatment tnals compare an
experiroental drug donated by its sponsor with standard chemo-
therapy administered 1o hospital mpatients (whose costs were
included in this study), the exclusion of experimental treatment

R57 ARTICLES

costs underestimates the cost of cancer traks to society but nof ta
MSWIETS.

The longer survival of control patients in this sample affected
the estirpate of the per-month meremental costs of enrolting I a
cancer trial. When dotal costs are divided by the number of
months during which patients were avalable o fotlow-up, they
were $247 per month mgher fur case patients than for control
patients. However, over the full Syew follow up penod, the
Kaplane Meier sample averuge monthly cost across the entire
sample of cate patients was only 338 higher than that for ihe
contrel patients.

The high vanetion in S-yvear costs widun rnached pars un-
derseores a magor hmitation of the study: ity small semple size
and the consequent Himited statistical power to esiimate irue
differences with much acouracy. [igh, unexplamed vansuon 1n
medical care expenditures s the rude rather than the exception
throughont medical care. For example, in a susty of non-chderly
healih mamtenance orgamration corolless s Minnesota, dJemo-

graphic and chincal predictors cxploined only 3% 10% of the

i

atron m annual medicat care costs

Lealiit

canscer pabients in general unless they van sproad the ek scioss

v oplans may find o e

a farge population.

This stody demonstrated the difficulty that can be encoun-
tered in trying 1o match case patients with cligible contral pa-
tents by the uss of multiple criteria. v two-siage maiching
process demonstrated that reliance on data elements typcally
availzble in institutional tumor registries 15 madequate to ensure
equivalence between patient groups. Not only are the data stems
collected in registries insuffictent to descnibe the clinical and
prognostic attributes of patients, but also somctines they may
disagree with the medical record on which they are based. Trom-
cally, the poal of cligible control patients also may have been
limited by the strong comsmitment to chinical research an the pad
of both cancer clinicians and patients in Olmsted County

Fven with intensive efforts to find cquivalent patients through
detarled medical records review, the case- control methodology
cannot fully rule out the possibality of unobserved selecuon bi-
ases o trial enrollment. Those who choose not to enrotl may be
predisposed fo use medical caze more or less intensively than
thase who do enroll i such studies. Climctans might also oo
covrage patients with more agpressive discase to onroll w chm:
cal wials. Some control patsenis mught have been umproperly
declared etigible because chincal findings beaning on chygbility
were not recorded in the medical record. We know of no studies

Jownal of the National Cancer Institule, Vol 91, No. 10, May 19, 1999



to suggest how such sclectton biases, if they exist, might be
expected to affect reatment costs. Neither medical records nor
chnical trial data systems routinely contamn information on -
dividuals who were judged eligible but refused enroflment. Sys-
tematic collection of such information as part of ¢linical tnal
designs would greaily facilitate the matching process in future
research of this bype.

That this study was conducted on cancer patients who were
diagnosed at one institution and who resided in a single county
with 2 population of approximatcly 110000 raises questions
about the generalizability of the findings across a broader spec-
trum of health care epvironments. Most importantly, patients
who did ot enroll in trials typically were served by the same
chinicians and health care providers as those who enrolled. Thus,
they were not subjected to different practice styles apant from the
circumstances of the tral In other communities, the probability
of triz] enroliment might be contingent on the practice styles and
referral pathways of the primary care and cuncer providers.
Larger differences (of unprediciable direction} in medical costs
might result.

AN of the chimeal trials investigated in this stady evaluated
chemotherapeatic agents. None compared @ lnghly expensive
new technology, such as bone marrow transplantation for late
stage breast cancer, with much less expensive conventional man-
agement, yel managed care orgamzations clearly focus on such
“outhier” taly when they express misgivings ahout funding
chintcal 1escarch (77) This study offers some seassurance that
chemotherapeutic tials may met n and of themselves imply
budget-breaking costs. Cancer aself 15 a high-cost allness. Thes
sty suggests that chemotherapy protocols may add relatively
little to that cost Replication of these results i other carcfully
designed studics across Gdfferent care settings s needed before
conclusive stnements about relative ¢osts can be made.
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RAPID PUBLICATION

Evaluating the Financial Impact of Clinical Trials in
Oncology: Results From a Pilot Study From the
Association of American Cancer Institutes/Northwestern
University Clinical Trials Costs and Charges Project

By Chades L. Benneft, Tammy J. Stinson, Vidtor Vogel, Lyn Robertsan, Donald Leedy, Patrick O'Brien, Jane Hobbs,
Tomaera Sutton, John C. Ruckdeschel, Thomas N. Chirikos, Roy S Weiner, Marguerite M. Ramsey, ond Max S. Wicha

Purpose: Medical care for clinical trials is often not
reimbursed by insurers, primaorily becouse of concern
that medical core as part of dinical trials is expensive
and not part of standord medical practice. In June
2000, President Clinton ordered Medicare to reimburse
for medical care expenses incurred as part of cancer
clinical trials, olthough many private insurers are con-
cerned about the expense of this effort. Yo inform this
policy debote, the tosts and charges of care for potients

on clinical trials ore being evaluated. In this Association
of American Cancer Institutes {AACH) Clinical Triels Costs!

ond Charges pilot study, we describe the results ond
operationel considerations of one of the first completed
multisite economic onalyses of clinical trials.

Methods: Our pilot effort included assessment of
total direct medical charges for 6 months of care for
35 case patients who received care on phase H clinical
trials and for 35 matched controls (bused on age, sex,
diseose, stoge, and trectment peried] ot five AAC]
member cancer centers. Charge data were obloined
for hospitol and ancillary services from outomated
claims files ot individual study institutions. The anal-

® UUCH CONCERN HAS been rased about the expense
M of clinzcal fral m onvology, despite the fact that only
3% ol adult cancer patients actually participate 1 clintcal trials.
A major barner to chmeal tal accroal is related to financial
considerations. " Many private insurers often do not reimburse
providers for care associated with clinical tnals and ofien deny
payment for any medical care delivered to patients who are
enrelled onto these trials. In hume 2000, President Chnton
ordered Medicare to reimburse for medical care that ocours in
the context of chnical trals. Morcover, two large private
msurers, the Mayo Health Plan and United Health Care,
established policies i the tate 1990s that reimburse for patient
care costs wnourred alongside Natonal Cancer Institute (NCIy-
associated clinical mals, However, fewer than 50 patients have
actuaily been enrolled onto climcal tnals as a result of these
new policies.™

Policy makers focused on the financial aspects of cancer
clinical trials as they considered enacting legislation or
policies for clinical trials.® The Medicare Cancer Clinical
Tral Act of 1997 sought fo avthorize & 3750 mnthon

demonsitation project that would have required renmburse-

Journal of Clinical Oncology, Val 18, Mo 15 {August), 2000: pp 28052810

yses were based on the perspective of a third-porty
payer.

Resuits: The mean age of the phase Hl clinical tria}
potients was 58.3 years versus 57.3 years for control
potients. The study population included persons with
concer of the breast {n = 24}, lung {n = 18}, colon {n =
16), prostate (n = 4), and lymphoma {n = 8}, The ratia of
male-to- female puhenl's was 3:4, with greater o

Muf!nsﬁe econemic anoiyses of oncology
clinical trials ore in progress. Strategies that are not
likely to overburden dota managers and clinicions are
possible to devise. However, these studies require care-
ful plenning and coordination among cancer center
directors, finance department personnel, economists,
and health services researchers.

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

ment for wating putient care alongside an approved clinival
tiaalowale g seport v Congiess due by Taowaey T2 The
cluncal tnals that would have been covered were those diat

were conducted by a program that was appraved by the

From the Robert . Lurie Comprehensive Cancer Center, the Division
of Hematology/Oncology, and the Institute for Health Services Research
and Policy Studies of Northwestern University, ond the Veterans Admin-
istrofion Chicago Health Care System-Lakeside, Chicago, 1L, University
of Pinsburgh Cancer Institite, Pitisburgh: Fox Chase Cancer Center,
Fhuladelphia, PA: Jorsson ( “omprehensive Concer €entor-Uraversity of
Catifaraia ot Lox Angeles, Los Angeles, CA; B Lee Moffnr Cancer Center
aried Research fastituse, Turnpa, FL Tulone Comeer Ceater, Hew Orleans,
LA, and the Assocition of American Cuneer Institutes and the Unibversity
of Michigan Comprehensive Caneer Center, Ann Avbor, M}

Submitted Noversber 22, 1999 gocepied Apeil 28 J000

Funding for thns study was obtained from the Assoction of
American Concer Institules and its member institutions,

Address reprint reguests to Charles L. Bennett, MD, PRD, Vewrons
Admurastration Chicage Health Care System- Lokeside, 400 E Ontario
Ave, Chicago, 1L 60611 email chenne@northweslern e

43 2000 by American Society of Clivical Oncology.

U735 JBIXAOETS 2805

2805




2806

National Institutes of Health (NTH), the national cooperative
chinical trial groups, the United States Food and Drug
Admnistration, the Department of Veterans Adminisira-
tion, the Department of Defense, or an NiH-sponsored
cancer center. However, this legislation was not passed as a
result of concems over the actual economic impact of the
policy, as well as the expense of the demonstration 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 influenced in their
cfforts by estimates of the costs of climcal mals. Onginal
estimates from the Congressional Budget Office were that
costs of care alongside clinical nals were 25% greater than
those associated wath routine chmcal practice, accounting
for some of the hesitation in approving the Medicare Cancer
Clinical Trial Act” A high but deciining portion of wiai-
related patient eare costs was estimated by the Congres-
stonal Budget Office to be paid by private health insurance
plans, because NIH covers enly rescarch costs and occa-
sionally provides free pharmacenticals when they are asso
ciated with an investigational agent. Untl recently, empir-
ical data on both the costs and charges of clinical tnals have
been lacking. The Mayo Climie estimated that during the
vears 1988 throuph 1994, the costs of care for 61 chmical
trial patients were found 1o be 3% to 13% greater wm
comparison with a matched controd sample.” These data led

the Congressional Budget Office 10 revise i3 estumates of

werements) chinteal trial costs to 10%%,

The Association of Amencan Cances Institutes {AACTH, a
consoraiam of cancer imsdilutes, has gunated & progect 1o
belp anform policy makers on the costs and charges ol
NCI-sponsored phase 1, T3, and HI clinteal irials at cancer
centers. After review of a pilot report on the feasibility,
expense, and timeliness of data collection efforts, AACT
member institutions will provide detailed cost and charge
information on phase 1, 1, and IH clinical trial patients and
a matched cohort of patients not on chnical tnals. In this
report, we describe the overall goals and study methods and
present the first set of pilot data for phase II climcal tials
from the AACINontbwestern University Cancer Clineal

Trial Costs and Charges Project.
METHODS

The AACE s a voluatary orpamzation made up of representafives of
cancer conters m the United States. For this study, centers were sebected
from regions with congressional members who were mvolved with
federal legistative efforts related to reimbursement of ¢linical trials.
These regions included Alabama, California, the District of Columbia,
Florida, Louisiana, Massachusetts, Fexas, New Yak Hinows, Michis
pan, Uhio, Vernont, and Peonsyivania. The selected cancer centers
ncinded the University of Alabama at Birmangham Cancer Center, the

BENNETT £F At

Jomsson Comprehensive Cancer Center of the University of Califorot
at Los Angeles, the Lombardt Cancer Center of Georgetown Univer-
sity, the }i. Lee Moffit Cancer Center of the University of South
Florida, the Tulane Cancer Center, the Dana-Farber Cancer lustitute,
the University of Michigan Cancer Center, the Memorial Stoan-
Kettering Cancer Center, the Asthwr James Cancer Center of Ohio State
University, the Fox Chase Cancer Center, the University of Pitisburgh
Cancer Institute, the MD. Anderson Cancer Cenler, the Robert 1
Lurie Comprehensive Cancer Center of Northwestern University, and
the University of Venmomt Cancer Center. A physician principsi
investigator and a financial investigator were appointed from each of
the selected AACT cancer centers. The coinvestigators attended zn
wtroductory meeting that descrided the goals of the study, heard
presentabions from investigators at the Maye Clmic, Memorial Sloan-
Kettering, and the NC1 whe were involved in simsfar stadies, and
assisted with designing the project. Frequent conference calls followed
to optimize the methodology. Bucause the thming of completion of the
pilot study was targeted to previde background informaton for con-
gressional members and staff who were proposing Patient Bill of
Rights legislation for e 1999 congrossmonal sossion, m freeitead
devised a simple pilot study protocol that could be completed 1 a short
tine period with minimal resources. The evononmv analyses were based
on the perspective of a third-party paver.

The physicia principal mvestigators frem cach site were asked o
seennt physicians from therr cancer conters who treated the following
comenoes cancers: breast, colorectal, hung, prostate, uvaran, and ly
phema. Each investigator was asked o wlentefy theee 1o five patients
teated for cancer 1n thewr speoalty arez on a phase I climeal ) and
match these to patients treated using a standard regimen on the basis of
age, sex, disease, stage, and lreatment penod. Information was also
provided on the dates and rype of teawnent scceived for cach patient
Patienis selccted were 1o be those who received all or most of ther
treatrsent at the cancer institute from 1996 through 1998 The finanaal
comnvestigator was asked to oblin compleic mpabient and oupaticnt
tilhng data files {or each patient, from the thne of study corelhment (s
Filnd

the corrosponding phase o Ireatwent for standard-iegmen patic

theeugh 6 months

Financoa! data (outomated hospual ballmg bles) and churad date
HL

{abstuacted by investgators} were de-wdentified and sent 0 econ
analysis at Nosthwestern University. A tear sheet at the botion of cath
case repost form was the only identification of whether patients weie
teated on chinical trials or by standard methods, Data entry was blinded
as 16 whether patients were on phase IJ clinical tizals. Billing informa-
tion was coss-checked for coropleteness using eatment dates and
therapy descriptions provided on the case report forms, Descriptive
statistics were swnmarized for the clinical charactenistics of the stedy
pepulation, meluding age, sex, discase, and stage. Pearson y' tests were
used to analyze differences in proportions. Mean total charges (nflation
adiusted to 1998 USS) were compared using paited 7 tesis. Mapn

Whitney U tests were used 1o compare medmn values, Al type | orsor
tates were set at 5%, and testng procedures were two-sidel. The
observed SIF of the difference in tota) charges was $44 610, so the 35
parred samples provided 80% power fo detect a difference of $79, 882

RESULTS

Thirty-five matched pairs of patients {rom five cancer
mstitutes were evaluated in this piot effort. The majonty of
12 pairs),
& paiis).

w2 pistrs)

the patients were treated for breast cancer (o -
lung cancer {n = 9 pairs), and colon cancer (n =
but the data set also included prostate cancer {u
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Toble 1. Study Group Choracteristics: Clinical Trial Versus Stondord Therapy Pofients

Iriad Potienty Contrel Patients
No. of No. of
Postierds. b4 Potients % 14
Totol no. of potierts 35 35 —
Mean age, yeors 583 573 73
Sex 99
Mol 43 43
Female 57 57
Disease 59
Breast concer 12 343 12 343
Colon concer 8 229 8 229
iung concer @ 257 9 A
tymphoma 4 114 4 114
Prostate concer 2 57 2 57
Stage 74
1 2 57 4 114
i 5 14,3 3 86
n 10 Be 9 257
v iB 514 1% 543

The total mean charges of geatment (in 1998 LSS from
the time of study enrollment through o months were
§57,542 (SD = $38,356) for chaical tnial pattents and
$63,721 (5D = $4¥393) for control patients {Table 2). The
mean difference, $6,180, was not staustically sigmiicant
(P = 42) Median 6-mouth charges were also simmlar
between chinical tnal pauents (median, $47.375; range,

and lymphoma (n 4 pans). Approximately 56% of the
patients were treated by chemotherapy regimens alone, 19%
with high-dose therapy with stem-cell rescue, and 19% with
chemotherapy plus radistion. The study groups were evenly
maiched on the basis of climical factors (Fable ). The mean
age was 57 10 58 vears and 43% were male. Approximately
one quarter of the patients had stage 1 disease at the time

of reatment, and more than 50% had stage 1V disease. Both
stady groups had a simnlar proportion of survivors dunng
the é-month study pened (33 of 35 for the chincal tmat

£8,584 to §148.305) and control patients (median, $50,827;
range, $5,549 16 $220,468; F = 69} The mean charges for
stem-cedl transplantation patrents were $107 377 for dinical
il paticnts and $123.255 for control patients {7 - 37)

group and 34 of 35 for the control group). The nensurvinving
When 6-month charges {or clisieal mal and control peuents

patients i the clinical trial group were on study for 5.5
were compared by type of cancer, mean charges were sumidar

months, and the control patients for 4 months.

Toble 2. Yolol Chorges From Enrollment Through 6 Months of Treatment: Cinicol Triel Yesus Standard Theropy Potients (1998 USS)

Difference
Trick Pafients Controd Potients firial — control} Difference
15t i3 % %) 4
Totat chorges
Meon 57 542 63,723 ~ 6,180 o7 42
50 38.356 48 3973
Toted chorges
Median 47,375 50,827 3,452 73 4%
Range B,584-148,305 5,549- 730 468
Charges exchuding stem-cell
transplontation patiends
Mean 45083 48,838 - 3,755 ~ 83 L0
sD 30,468 33,098
Chorges for stormcell
tronsplosabon potrends
Mean Y0¥ 357 123,255 15879 i4# 57
56,323

50 23,535
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Fig 1. Meon 6-month tolal charges {1998 USS} by disease: dinical trial

versus cordrol patients, Differences in chorges for dinical irigl patients were
not significant from those for control potients. Abbreviotions: Pis, potients;

Co, toncer.

for each diagnosis (Fig 13 Mean f-month charges for breast
cancer patients were farger than for the other dugnoses due 1o
the large number of patients who underwent sten-cell trans-
plantztion. The variabahity among the sample pairs was high
bit seenis to be evenly distnbuted (Fig 2)

PASCUSSION

Medicare and thud-party payer coverage of clinical tiial
cancer treatment has been controversial, The AACT has
undertaken a broad offort to help inform this debate. This
articie 15 the fust report from the AACUNorthwestemn

Custs and Charges

Briversity Cancer Ohimeat Tos
Project, an evaluation of Anancial information for chnical
trigl participants assoctated with phase I clinical trials

conducted at NCl-designated comprehensive cancer cen-

$1,000,000,

*
*

w  S1D000 * e .

]

& os®

=3

=

£

[e]

W 50000 s

3 .11 S——
$1.000 $10,000 100,600 $1.000 000
Trial pts

fig 2. Charge comparison fog scalel for case-matched tricl and contrel
potients (1998 USS)
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ters. Proposed future analyses will mclude the costs and
charges of phase I clinical trial patients {which will include
individuals with all types of cancer diagnoses} and phase 111
chnical trial patients {which will include only patients with
Iymphoma or breasi, lung, colorectal, prosiate, and ovarian
cancer). For each clinical trial patient, a control patient wil
be identified with the same approxtmate age, disease, stage,
and time frame of treatment. For both the clinical tral
patient and control patients, detailed financial mformation
will be collected for a relrospective &-month time perted for
phase T and phase 1 tnals, and for a 2-year perzod for phase
H] trials. Medicare as well as privately insured paticnts will
be inchuded i the study.

This study illustrates thal our propesed stralegy for
obtaping Anancial information for chmcal tnal participants
and a companson group of patients can be readily carned
eul at several collaberating cancer venters. Fiist, we were
abbe to complete these analyses in a Smonth penoed by
buitding on methods {or finanaial daa collecuon and anal
ysis that have been developed by us and vthers, covrdinating
the ceonermic study analyus with cancer center leadership st
cach participating center and workang with a multdiscr
plinary project team that has been evaluating costs of cancer
care for a decade ®'* Second, we addressed operational
considerabons, such as adentifying control patients, by
working closely with chimcians at individual ipstitutions
who had large clincal practices for cach of the sclected
wner types. Third, our coconemic asalyses were based on
detaded financial information obtained from cach study site,
where good communication channels had been developed
witly vanver center directors, physicians, and personnel i
e hnance departments, Data were avatlable pnmarily n
electronic form, allowing for affordable data cntry as well as
an cvaloalion of data quality. Fourth, good communication
channels with the central office of the AACT were main-
tained throughout the project by frequent email and phonc
conversations. These operational issues are important to
decision makers at cancer centers whoe reust decide how to
use resources that are scarce

This project represents the first multisite atternpt at
evaluating the finapcal topact of chnical tnals conducted
by the AACL In addition to receiving the results of our
analyses, cancer cender duectors invelved m the AACT have
recerved fecdback of the type and amoumt of work per-
formed by clinicians, health services researchers, finance
departments, and policy rescarchers; the costs of the study;
and the levels of oversight that accompanied the data
analysis 1o prevent bias in the evaluation. To make impot-
wnt policy decisions refated to suppert for chimcal trials,
policy makers require detasled economic miormation but
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must be able to obtain these data without distupting the
conduct of clinical efforts.

Our pilot study results from 70 cancer paticnts enrolled
on phase I clinical mals found that, in 1996, charges for
participants on cancer-related clinical trials were no greater
than charges for panticipants 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 {not charges) of care for 122
matched cancer patients treated during an earlier time
period, from 1988 10 1994, were similar for patients on a
chinical tnal and were not statistically different (312,200 »
$16,073}° Similarly, 6-month cost {not charge) estimates
for 135 cimeal tnai and 135 maiched control patients at
Kaiser health maintenance orgamzations during 1994 to
1997 were sumilar to those reported from the Mayo Chinic
{$12,242 » $9.5300." Two studies found thai the financial
impact of climical irial participation was less than thad
associated with standard medical care. Preliminary findings
from a study of 152 maiched Medicare cancer patients from
Memonal Sloan-Kettering Cancer Center, an AACT mem-
ber instituaion, found mean 6-month charges similar to those
found in our study and a 17% savings associated with
participation in clinical mals in 1995.°% Six-month costs
(not charges) for advanced hung cancer patients treated ot
the Karmanes Cancer Center in Detrost were 31,400 less on
average for clinical uial panticipants.'” Taken twgether, the
findings seem to have miluenced policy mukers 1n mdivid-
aal states Comprehensave clmieal tral legistation has been
vaacted i Rhode IsTand (July 1997), Marvhad (Mav 100X

L Apn] B9 T euniona Lane

Cioorgin Chuly 1998 Vg
1999}, Hlinos {Aupust 1999) and Noew Jorsey (Deveraber
19993 " In June 2000, unmedistely after the presentations
of the data from the AACT and Memorial Sloan-Ketlering at
the May 2000 American Society of Chnical Oncology
Armual Meeting, President Chinton ordered the federal
Medicare program to reimburse for medical care cosls
alongside clinical trals.

This project was designed with several objectives in
mind. First, our pilot data were presented at bnefings to
policy makers who were considering congresstonal and
presidential mitiatives for chmeal tnal reimbursement, as
autlined in vanous Patient Bill of Righis proposals intro-
duced by congressional members in 1999, and more se-
cently in the text of President Chinton’s order 1o Medicare ™7
The first meeting of the AACT mvestigators occurred in
February 1999, data were reccived from the first three
centers within 2 months, and the pilot data analyses were
comnpleted wathin 3 months Although a recently mitiated
RAND (Samto Monica, CAYNCT study s desigaed {o be
cowprehensive 1w scope, compleie results mmay not be
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avaifable wntl 2002, Second, the stody methods must be
valid. At our itial meeting, representatives fiom each of
the AACI programs reviewed methodologic approaches
associated with studies from the Memonal Slean-Kettering
Cancer Center, the Mayo Chnie, the Kaser Permancoie
Health System, the Group Health system, and the NCIL
Senior investigators from the NCI clinical tnals and eco-
nomics programs atiended this initial meeting. Subsequent
decisions about patient eligibility, data sources, and time
frame were made by both physician and health services
researchers. The final stdy protocel was reviewed by a
sentor investigator from the NCI Cancer Chinical Trial Cost
Study and revisions were made on the basis of these
comnents. The overali methods were based on those
reported previousty as developed by health economists at
Northrwestern University and the NCUAmerican Society of
Chinteal Omeology Working Group on Capcer Costs and
used in cost-cffectiveness studies caried out in conjunction
with the Fastern Cooperative Oncology Group, the Pediatrie
Oncology Group, and the Southwest Oncology Group, three
of ihe largest NCIsponsored cooperative chmical tial
groups.® ¥ The expense of data collection efforts was bome
entirely by the mdividual study institutions, without the
benefit of external grant support. The stady team for the
project nchuded a physician and a representative of hospital
fimence from cach institution, who helped facilitse these
efforts. Finally, the project has been designed to occur in
stages. The mibal efforts for the project were tawpeted 1o a
small mumber of AACT cenlers to 1dentdy eperstional,
institntional, financial. and oretectusd concerns that woukd

st the subsoguent rallow of the prowa fo the
ing AACTE centers. Subsequent reports ase proposail io
include data from all 14 cepters and incerporate ceonomic
information from phase 1, 11, and IH chimcal trals,

The lmitations of our study design should be identified.
First, the sample size of 70 patients 1s small but simlar o
that included 1 other recently reported estimates of chnical
trial costs. However, our pilot results allow us to estimate
that we will have adequate power to detect meamngful
differences in costs and charges between chncal tnal and
contiol patients in our study of 2,180 patients enrolled on
phase I, 11, or 1 studies. Second, there 1s the potential {oy
bias in the manner that the patients were sclected. Jovest
gators were asked to select three tnad patients for a speatfic
cancer, but instructions were not provided on how ta do this
in a random manner or by any bias-hmiting selection
process. In contrast, the Mayo Chnic and Karser studics of
cancer trial costs matched on patient eligibility for specific
clinical trrals. As such, owr stady could have mcluded
paticats with much more heterogenous conditions relative to
the climical trad patients. Third, duta were collected from
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five study institutions, which limits the generahizabiity of
our findings. Fourth, owr data were based on charges, not
costs. Charges are always greater than costs, as evidenced
by the mean charge for stem-cell transplaniation patients of
$£120,000 in this study, in comparison with previously
reported estimates of cosls that are approximately one third
10 ont fquarter as great and mean 6-month charge estimates
m the range of $60,000 in cur study versus 6-month cost
estimates from the Mayo Chinic” and Kaser heafth mainte-
nance organizations that are only one fifih as great "' *'%7°
Although hospual-speeific and resource-specific cost-1o-
charge ratios are available from the finance departments at
cach of our study institutions, these ratios vary markedly for
individual resources and amnong the various cancer ceniers.
Future analyses will report compansens of both costs and
charges for chimical vl and control patients. Finally, the
sefected wmw frame chosen for the study can influence the
study results. Costs and charges of care in the first 6 months
of treatment are likely 1o be less than those that are observed
shortly before demb and the differences in costs and
charpes between chineal trial and control patienis might be
less. However, only three deaths were poted among our 70

study patients during the 6-month study period. The smpact

BENNETT FT AL

of clinmcal tral participation on terminal care costs will
undoubtedly requite a longer time period for evaluation.

In conclusion, the AACHNonthwestern University Cancer
Clinical Trial Costs and Charges Project 15 likely to be an
mmporiant source of mformation for policy makers faced
with legislation about funding of cancer clinical tials. Pilot
data on the charges associated with phase IT chinical trials
were completed in 5 months” time, followed methods
outlined by investigators invelved in similar studies in other
setings, and were obtained without the need for external
funds. These feasibility concerns are especially relevan
today as cancer center directors consider participation in the
larger AACUNorthwesters University Cancer Chinieal Tri-
als Costs and Charges Project, which will include 2,100
patients at 14 cancer centers who participated in phase 1 {1
and i clinical trials,
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Cost of Care for Patients in Cancer Clinical Trials

Rruce H. Fireman, Louis Fehrenbacher, Elisabeth P. Gruskin, (7. Thomas Ray

Rackground: tnfermation on the costs of medical care for
patients enrolled in clinical trials is needed by policymakers
gvalnating ways to facilifate clinical research in a managed
care environment. We examined the direct costs of medical
care for patients enrolled in cancer clinical trials at a large
health maintenance erganization (HMO). Methods: Costs for
135 patients whe eplered 22 cancer clinical trials (including
12 breast cancer trials) at Kaiser Permanente in Northern
California, from 1994 through 1996 were compared with
costs for 135 matched control subjects who were not enrolled
im such trials, Cawcer vegistry data and medical charts were
used in matching the control subjects fo the trial enrollees
with respect to cancer site, siage, date of diagnesis, age, sex,
and frial elipibility. The divect cosfs of medical care were
compared between trial enrolices and the control subjects
for a 1-year period, with data en costs and utilization of
services obtained from Kaisey Permancite databases aud
medival chacts, Results: Mean Pyear costs for the enveliees
in frials were 14% higher than those for the centrol subjects
{517 063 per enrollee compared with $15516 per control sub-
ject; two-sided P = 013). The primary component 6f this
difference was a $1376 difference in chemotherapy costs
{$4815 per trial enrollee versus 33439 per control subject;
iwo-sided P< 001). Cests for the 11 enrollees in trials that
fuad a bome marrow transplant {BMT) arim were approxi-
soately double the costs for their matched control sabjects
thorderline sipnificance: twe-sided P = 054). The 515641
sesn cost for the enrollees in triaks without BMT was simithar
te the SIS 186 mean cost for their matched cqn_!;ral subjects
Conciusions: Participation in cancer clinical trials at a large
1iMO did not resulf in substantial increases in the direcl
. costs of medical cave. [ Natl Cancer Inst 2000;92:136-42]

It is widely agreed that chinical trials are crucial fo the evahe
ation of an ever-increasing number of new treatments, but there
is growing concern that the availsbility of patients for chnical
trials is constrained by managed care organizations reluciant to
pay for costly “experimental” care (1,2). As yet, little has been
published about the medical care costs of patients cnrotled 1n
chnical trials. A recent Natonal Cancer stitute (NUI} review
of its clintcal trials program, the targest in the world, suggested
that . if the clinteal tnals system s to survive m the managed
care envireranent, greater effort must be made to determine the
sctual costs of mals with the ulumate goal of finding ways 1o
cut costs without hindering quahity” ¢3). A fail assessment of
the overall cost of chimcal trials should consider the costs of
research infrastrocture, data colleetion, and vanous mdirect
costs as well as the direct costs of medical care. Here we exam-
me the fatter

We exarmmmed the cost of medieal care recerved by cancer
patients who ertered chmeal tnals from 1994 through 1996 at
Kaiser Permanente in Northern Califorma, a large nonprofis
health maintenance orgamzation (HMO). We compared 135 pa-

136 ARTHCLES

tients enrolled in NCl-sponsored clinmical trials with 135 matched
control subjects, assessing the direct I-year costs of medical
care. Although trials npen to Kaiser Permanente patients may
not be representative of all tnals and Kaiser Permanente patients
in trials may not be representative of all patients in the same
trials, analysis of the costs of care i trials at Kaiser Permanente
may be useful beyond this HMO in evaluating ways o facilitate
the conduct and financial support of cancer clinical trials in a
managed tare enviromment.

SUBJECTS AND METHODS

Setting

Katser Pesmanentc is a 50 year-olé norprofit HMO micgrated with 3 mut-
tispecialiy provn practice that provided comprehensive health care to approxd
mately 2.4 milios people at 17 hospmials and 3 clinmes s Northern Califorma
durmng the 1994 duoogh 1997 study paiod The Kuser Permanente populstion
15 diverse wilh sespect fo racefethnicity and secwiecononne status, althengh te
poot, the uneniployed. the rich, and the aged are semewhatunderrepresented (41
Approsunstely 108 pabents per yew enrelled m oovelogy cdmical wale st Kase
Permunersie. bisks sponsored maindy by the NOT (hreugh the Natonal Sargest
Adiovani Breast and Bowel Project [NSABPY and e Southwest Oneo
Group [SWOGT but meressingly by pharinaccuticatbiotech companies. Kaiser

Permanenie oncelogists (n 2 30, of whom {ive constitile a steering coiminee

that coordinates trials) open avasfable izl cwrallment accordmp 1o they
peresptions of patients” needs and Bvterests, thow own soenbfic mlerest in the
at andd the health-rare deinery

reseaich, the buirdens of the rescarch on phya

syatern, and e adequacy of the resoarves provided Enrollment randommized
bone mearrow tansplantanien [BMT) el (e avi eanner pattenis has been

wssurned that medicasl
}

robust (higher than voost icgcarch contors) Wl
ey o welbdesigne:

caze i BT ouals s costly, 51 was decwded that cpon e

BAYT ol was the Lo woch o Jeoshing eaib he complie vines o B

R SERY ERTHAN

Vo voperiod the Hogieined Canion Moy ol Kaser Fosnunor @

records appsotimately 12000 jucident casey por year, moludmg abowt Z00G0

weident cases pof year of breast cancer, the cancer siie of moie tran hall ol the
Kaiser Permanente patients in dinical tials. The porcentage of adult cancer
paticnts cligible for a wial who emoll in a tmal 5 modest {<HO%) at Kasser
Perrnanente, as it 8 astiopwide {peibaps 2% 3%,

Permission to conduect this rescarch was obiained from the Insttutionsl Re-
view Board of the Kaiser Foundation Rescarchk Institule.

Study Subjects and Follow-up Time

There were 237 patients whe enrolled m NCT-sponsored tials at Raises Per:
manente from 1994, when automated cost date were fist avarlable, through
1996, the last vear of entollment. porauttimg 2 fuil year of foilow-up. We sought
matehed control subjects (comparison subjects) with cancer for afl 203 earollees
(8694 who were Kaiser Peomanente memnbers and who were ipcludad 32 the
NOT's Surveslance, Epideanotogy and End Results {SEER) regisiry. For each
enrollee, we dentified as potential control subjects sveryene 1o the SEER 1eg-
stry who met the Tolfowing crienz: Kaiser Permanente membership with mztch

Affiliation of cuthors, Division of Rescarch, Kaser Permanenic, Northern
Cahfornia, (ukland
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mg cancer sile and stage af diagnosis, ses, year of hitth (within 5 years), and date
of diagnosis (within | yoar).

Fur each wial enrollee, the medical charts of potential controf subjects were
reviewed in random order unblf a contied subject was identificd who met the
chiginlsty criteria for the carollee’s chnical trial (fur never enwelled in & cancer
nml) For example, elipbility for NSABP B-28 requised completely rescoted
breast cancer confined 1o one breast and ipsitatera) bymph nodes, Pationts had to
have had a total masteciomy of lempectonty and axillary lymph node dissection
and histologic confirmation of mvasive adepocarcinoma with at least one -
wolved axillary lymph node. In the presence of bone pain, they roust have had a
bone sean andlor an x-ray pegative for metastases. They could not bave had
comtralateral breast cancer, leeration, erythema, mfiliation of skin or undesly-
ing chest wall, or peau dorange. The potential participants must have been
fomale betwoon the sges of 18 and 78 years, with a life expectancy of af Jeast 10
years. Ad the time of randomizaticn, they had to have a white blood cell count
of at least 4000/mm® and a platelet count of at least 100 600/ mm®. They had 0
have pormal blirubin and aspartate amanoiransferase or alanine aminotransfer-
ase Jevels. Their creatinine level must have been normal. Potential participanis
with a fumpectomy were ineligible 1f the primary twmor was greater than 3 om
on physical examination or if they had any of the following: an unvassve tumor
or ducta] carcinoma in sifw i resection marging, diffuse tunors on mammogranm
{unless surgically amenable o lumpectomy), ipsifateral mass following hurap-
ety (unless histologicaily benign), or breast iradiation befere randomization.
The cstrogen and progesterone receplor status was required before randomiza-
non Pabonts could not bave bad any privr therapy For breast carcer other thae
surgesy. They could not have any costraindication to duxorubicin o1 pachitxed
therapy, meiuding myocasdial wiaretion. apgina peclons foquinng medication,
and history of docwmented conpestive heart faiture. They could not have ary
sonmelignant systermc disease that precluded weatment o follew-up, 5 luding
any sptrie or addictive diserder that prochaded consent
reters

Matched control subjects were found for 135 (67%) of the 203 1o
{91 patients i the SEFR regstry wdentfied as petential control subjects were
rererted after ¢hart review heeause they did not Rilly meet the matchng codenag
A “start date” was identificd fos each enzoilee and sach matched control subject,
marking the beginning of the 12 month Tollow-up period for which cesis were
sscertamed and compared. For entoliers, the start date is the datz of curollnent
s the st For controf subjects, we souglit dates aa the couise oi thiew clnncal
care that were hkely to be simiky chinically to the enrolecs” dates of enrcll
ment Thus, if the carolice recerved chamenberapy i the el and the control
subpret aise recoved chemotherapy {while cligable for that tnal), then we began

fotbow up for the control subject on g date bulore chom thesapy {that was

s befone the st of cheme

instched o e emredlee fur the narnes ol

Cow algoritm for wdeattying te beginnmg of the veatol

follew up ihea depended on whethes o pot the referent enroilee had ael
disease when enrolied in the el If se, we counicd the days from the earollee’s
diagnosis of melastatic disease untl enrathnent, we then added this pumber of
days to the datc on which the controd subject was diagnosed with metastatic
disease to obtain the control subject's start date. Finally, if the enroiiee aid nrot
have diagnosed metastatic disease on the date of enroilment, we counted the days
from the corolfec’s-last hospital discharge date prior to enrollment (or cancet
diagnosis date if this was later) vptit emrollment;, we thea oblaived the control
subject’s starl date by adding this number of days to the last hospita] discharge
date (o cancer dtagrosis date) of @ie control subject poor te eligibility for the
tral

It fewr matched pairs, follow up of either earollee or control subject wag
choster than 1 year because of diopout from the health plan. In these mstances,
follow up of the other meaiber of the paiz was shoriened so that the earaiiee and
e mstched control were Tollowed for the same nwnbor of days, Hoewewer, i
follow-up was shortened becavse of death, Tollow-ap was continued for a full
year from the stat date for the other member of the par. Dreath was ascertaned
from the SEER registry through 1997, morlality files of the State of Californta
trough 1997, and healh plan choresl and admipsuative databases through

1998
Ascerfatnment of Costs

the dires teosis of rcdieal cwre that was provided (or paid fot)

W asce
by Kawer Pommneste over e 1year fulloweup poied Detasded dats on
cach course of cheinothetapy, mehnding vsch drug name, dose, miravenous

or oral admmistration. and owlpatient of impalient setting, were ascertamed
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by chart toview. Al ather dats on e use and cost of medwcal care were gbtained
from bnked automated elinical and admnistrative dalabases at Kaser Porman-
cote (5} The Kaiser Penpanente Cost Managemeni Information System (CMIS)
was wicd o ascortain the costs of hosgatal services and oulpatient clipie services
that were provided by Kaiser Permanente, mcluding pharmacy, labmatmy, -
aping, and home health services. CMIS integrates wlilzzatzon data with the Kasser
Permanente general edger. Al costs in the ledger (with the excephion of costs
for inswsnce-relaicd functions, such 25 marketing and membership accounting}
are fully allocated 1o health care services. (MIS uses standard cost-accounting
micthods to allocate all building and administrative everhead. Siratlar cost-
accounting methods were nsed o estimate costs for chemotherapy charmcternized
by chart review. From the economis?’s perspeclive, We are examining “average”
of “long-run” costs {rather than marginal costs), apprepriate for evalusiing the
average o long-run medical costs of a pregram or policy that facilitates particr-
pation in clinical trials. For cach unit of services, we used unit costs that reflect
average annual costs throughout Kaiser Pesmanente i Northern California
(rather than unit costs that are speciic 1o the month and chinic of te uilization
event), unadjusied for inflatton and rot disconnted. Such adjustments would be
of hftle consequence because there was linfe inflation at Katser Permanente from
1994 through 1997, follow-up lasted only ¥ year, and cost differences between
wiaf enrollees and matched conatrol subjects would be inflated and discounted A

the spme rales.
For services that were provided by non- K aiser Permanente provaders, bt pard
fir by Kamser Permanente, we used the charges of the non-Kaiser Permanente

o of T

s e

rirevadere the roacty 4o

costs of donated drugs were
chided s additonal analyses 1o asscss the sensiavily of tosul
Cost analysts 1 prmarnily friom the HMO perspective. We sepurt the diret

to thesr costs

Perstoioste 110, i) fayiments) e u

and ot covered by Knsey Penmaner suvk as sonwe abernzbve crie

ot long-torm care, aie omttied Binlding and sdmurstrative overhead supporting

I {reviniy dticnts, cillechay and

medheal cwe we inecluded Rescarch s

eh omfrasuncture ) are omtted b wali

managmp Jata, and development of res

be examined o separate analysis
Statistical Analysis

s matched contred suhgects

The vost dismbutiens of the trial estollves and o

viations, amd solvoted percenbiles are rey

LORIE i

1 eategores nciedusg e

tehed anaiyan o

While the su

SR R S S N S LT ]

ALY FOUHS Y G L

ot Jmtbutions are sy

vireifees wnd control subgec
skewed, the distnbutions of pared cost dedferene
distributions of paired differences are flsfter than he beli-shaped normal curve,
and there are influential outliers, but kg bansformation would yicld Jess anter-
pretabic results and would bo sspecially problemato i rost calegd i
inpatient services, where sume patienls have no costs. Therefore, nonpasametng
Wilcoxon signed rank tests and corresponding confidence intervals (Cls) (6)
were used for the primary assessment of the null bypothesis thaf clinicat tials do
not increase of decrease the cost of medical care. To permit considesation of te
robusiness of owr Nindings, we alse cvaluated results obtained fromm patred £ 1ests
{and corresponding parametric estimates of 1) using cosls and alse the lop of

are more symmeine. Tho

Costs
sathey than on

Ciiven the matched design, we relied msindy on dlose matching
regresston models) woadpust for potenial confounders We supplemented the
prigviany wmvanate analysis (of paircd differences) with an vedinary Jrast sgueres
regression modet 1o sdiust for differences m the Charlson Comorbidity Indes
(7.8} oy the basis of bospitz] diagnoses (in addition 1o cancer) durug the 5 years
priof to the year under study . Te evaleate differences arseng canver cimical tals
it thedr impact on costs, we added to this one-covanate regression model a set
of wisl-specific indrcator varizbles fur all carollees in farger trads (merc than two
wial enrolless w our sample), with the enroliecs n smalla ulals {fewer than
thice enrolices) a5 the roforence group In this supplementary model, we focused
on cost raties rather than on cost differences, specifying e dependent vatishie

as e paired difference m the log of costs fin part buoause this antoytited com
{51

parson examned anly total costs rather than costy m catogonics of serviees ik

wezt not used by all palients}
We also cxpanded the univariate matched analyses of costs i selected service
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categories {e g, BMT, other chemotherapy, other pharmacy, laboratory, and
wmaging) with wnivariate unmatched two-part analyses {akis to “twao-equation
models™), ieporting t) the proportion of aroliees and contrel subjects who had
any custs i the service category and 2 the mean costs and enrollccicontrol cost
ratios ansong paients with neazero Cosis.

The variation in cnrollees” costs was compared with the vanation i control
subjects’ costs by use of the £ test. Cox regressivst was used (0 COMpAre mor-
tality smong trial enrolices with that among control subjects. All statistical tests
are two-sided, with a .05 significance level.

REsULTS

The 135 trial enrollecs were enrolled in 22 clinical trials,
mcluding 12 trials for treatmenis of breast cancer and trials for
melanoma, lymphoma, and cancers of the colon, lung, kidney,
ovary, stomach, and brain. The mean age of the enrollees and the
control subjects was 52 years. In 89% of the matched pairs, the
age difference between the trial enrollee and the matched conirol
subject was 3 years or less. Ninety percent of the matched pairs
were female, including 44% of pairs with envollees in tnials for
cancers other than breast cancer. Among the trial enrollees, 121
(96%) were white compared with 120 {89%) of the control sub-
jects.

The mean of wial medical care cosis during the year after
enroliment 1o a clinical inal was $17003, 10% more than the
$15 516 mean cost for matched control subjects dunng the com-
parable year (P 011) {Fable 11 Among the trial enroliees,
chemotherapy, moluding the costs of chime visis for admmis

tering the drugs as well as the cost of the drugs, accounted for
28% of all medical care costs. The chemotherapy costs of rial
cnrollees were 40% higher than the chemotherapy costs of the
matched control subjects. Most of this ditffezence is attributable
to a higher number of chemotherapy visits, although drug cost
differences were attenuated because many tnial enrollees re-
ceived donated drugs. The $1376 difference in chemotherapy
costs between trial enroflees and control subjects amounts to
93% of the $1487 difference in total costs. The mean differences
between tnal enrollees and control subjects n the costs of kos-
pital and ¢linic services other than chemotherapy were smaller
and unstable.

The total costs for control subjects were more variable and
skewed than those for enrollees in tnials (Table 1). The standard
deviation of total l-year costs was 23% higher for control
subjects thap for enrollecs i tnals (£ test, # = 017} Among
pairs of trial enrollees and nontrial control subsects, the differ-
ence n total costs was more highly correlated with control sab-
jects’ costs {r = .75) than with enrollees’ costs (» = 38). The
ratio of enrollees’ costs fo control subjects’ costs was 1.45 com-
paring the Z5th percentiles of the cost distributions, 1 34 at the
medians, 1.67 at the 75th percenisles, and 0.94 af the maxima
(Table 1)

The possibility that chance alone accounts for the pared cost
differences is evaluated m Fable 2. The mull hypothess that

chinreat trisle do net invrease o deorease the toxt of care g8

Table b, Oneoyear costs of care for 135 patients enrelled n tials and 135 matched control subpects (Katser Permanende o Northern
Califorma, from 1994 thivagh 1997)

Mean § cost

Percentzles of § oo

Hins

Source of (st Sy 2ith Sith it
Chunotherugy
{aal enpolics $ARIS (SIEHY LIhES $HIH LI IRY
ontrel skt TIR (4346} £ Sk 25465
trthe s vty
Frint crvedioe: Bios¢rddon ERE IR R
Connel subpeets H931 6342} i BAlE EERIER
Inpaticnt
Trial enrollecs 4025¢11455) 4] 0 818 G4 324
Coperel sbjedis 5346 (15487 L3 G iies T oy
Totasi
Trial crooliees 17003 (16339 BZ98 12912 18973 1161726
Controi subjects 15516 (20 1¢1) 5728 9453 17671 }23 559
Ratie: tral errollecs/contol subjects 119 145 134 107 694

P55 = standard deviation

Fable 2. i3 Terences w cost of care behween pabients o tals and matched control subjocts, maiched snalysis of f-year costs (133 puirs of
It ¢ ¥ ¥ ¥
patients at Kauiser Permanente in Northern Califorsie from 1994 through 19%7)

Mean cost difference, §.

Median cost difference, §

% of paws i whichk

Enrollee cost » Yrroliee cost < Frroller cost

earoftee - controf subject {95% confidence interval} i contril €osl control cost contpl cod
Chcmatherapy 11376 $9U9 (377632206} <. 01 Gl 27 13
Other oupatent servives 1232 KO3 (5-1971) 0ay 56 44
Inpativst s01vices 3y G{-474-0) K] 26 17 42
Total 1487 JOH] {564-4563) Rt L] 1y

*Two-sided Witcoxon test of the sull hypothesis of no difference in costs
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rejected with respect to chemotherapy costs (P<.601), other out-
paticnt costs {7 = 049}, and total costs (P == 011} but not with
respect 1o inpaticnt costs (P == 71 The 95% C1 for the impact
of trials on chemotherapy costs extends from $776 to $2209. The
95% (1 for the impact of trials on tota costs is wider: It extends
from $564 10 $4563. This upper bound for trials’ smpact on lotal
I-year costs amounts to about 29% of the $15516 mean for
condrol sithjects.

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

Most chemotherapy costs were incurred during the inttial 6
months of the study period: 94% of the chemotherapy costs
for patients in tials and 83% for the matched control subjects.
The percent of other ¢linic costs meurred during the initisl
& months was 70% for trial enrollees and 62% for control sub-
jects. In both groups, hospital costs were similar dunng the
first and second halves of the I-year study penod. Durnng
each half year, control subjects” hospital costs were higher
than those of the tnal corollees, but these diflerences were
not statistically significant. The higher total costs for trial on-
roliees shown in Tables T and 2 are apparent only in the isitial
6 months of follow-up and appear o denve pnimandy from che-
iiiuifit”ftii?y

BMT was received by four erollees in trials (including onc
with BMT several months after a non-BMT tnal} and four con-
trol subjcets {Table 3). These eight patients with BMT include
the four with the highest total I-year costs among all 270 pa-
tients in the study population. While 11 of the trial enrollees
were o thals with a BMT aim, voly thiee recaved BMT. An-
other enyelice was randomly assigned 1o the BMT amm but never
receivid the trearment; the remainmg seven were jandomly as
sipned 1o receive other treatments Nevertheless, Tyear eosts
aroemg these 1 pabients were higher than Tyewy costs among
then restohed conire! subjects (Wilcoxan test, /° 01531
roughly heice as lagh, excoedig the costs of control subjec by
abent $20000. Al four of the control subjects who receivedd
BMT were malched to enrollees in trials without any BMT ann.
Paticnts m BMT tnals received retatively costly chemotherapy,
even when they did not receive BMT. If we put aside the 11
matched pairs in BMT trials to focus on the remaining 124
matched pairs, the $15 041 mean cost of enrollecs in trials were
very sirailar 1o the $15186 mean cost of therr matched control

subjects. Among the 95 enrollees 1 non-BMT adjuvant breast
cancer tials, mean 1-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 trials 18 associated with the
increased hikehhood 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 patiests in tnals (Table 3).
The paticnts in trials had a mean of 5.0 more dinic visits than
their matched control subjects during the foliow-up year (28.8
versus 23 8 visity; paired f test; P o= 001}

Fewer than 10% of the patients in trials and control subjects
used Kaiser Permanente home health services, but these services
were costly among those who used them, especially among con-
trol subjects. Hospitalizaion was a litile mote common among
control subjects, and hospital costs, given hospitahzation, were
higher among the control subjects {Table 3} The somewhat
higher hospital costs and home health costs of the control 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 mai for e {0 clincal
trials for which we have costs fur three or more patients. The
differences among irals m mean cost are substantisl. The
$40633 mean -year cost for paticits in SWOG 9061, & BMT
rial, are sevenfold higher than the $5008 mean cint v SWOG
9035, a melanoma vacone nal Heteregeneity w the atio of
costs for mal enrollees to coste tor control subjects is mouch fess
substantial These ratios range from 034 1o 2.6 While 1t 15
suggestive that the highest of these ratios 18 for a BMT vad, the
numbers of patients per wiak is modest, and we cannol rejeet the
global null hypothesis of no differences among these mals

Dise

SHON

The -year costs of medical eare for the 135 enrollees in taals
I

at Kaiser Permanenic oxseeded those for thew mastched controd

subjects by an average of $TAET sor person. o abowt (0% 1he
prisary coraponest of tis difference i otal cosis 18 the 58370
higher cost for chomotherapy among crrollees {medsan, 5999
9584 C1 = §776-$2209). Patterns of use and cost among the 110
breast cancer eontrol subjects 1n this study were similar to those
reported from a much larger Kaiser Permanente study of 8152
breast capcer patients {whose mean costs were approximately
$17 000 during the year after diagnosts compared with $2500 for

control subjects without cancer) (9). The cost of reating, patients

Table ¥. Mean iyear costs among patiests with any use, by type of service {135 traal enmoliees verses 135 malched conlio] subpeits o

Kaser Permanente in Nonthers Califorma from 1999 through 19973

No. (%) of palienis
with any wse of sevvices

Centrol

Moas & voat of pabonds with any use

Cosstyol Ratiw, enrolices?

Type of wrvee Earolees subjects Eurelices subipeets contrel subjeots e
Bone mamow bansplai 4{3) 443) 541396 65T 0.67 Faik
Chemotherapy 112 {83} H{6T) 5804 5159 t13 03
Other pharmacy 134 (99) 128 (95} 2082 1096 1.9 o034
Radiotherapy IRy 60 (443 317 4174 §91 923
1 aboratory, gy 135 (30 135 {100) 1009 TR 1Y HER
Fieme heatth 11 (%) 12{9 2505 ENAE 06 525
Howpital 44 (33) S2 {19 12350 136l 042 Tig
Othier visits, ancibhanes 135 (3003 135100} 2851 242K IBF: 012
*P ovalue (hwo-sided) based on the ! test of the null hypethesis of ne differcace in mean log costs
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Table &, Costs by el (ocan ycar costs of care for Bial eorolices compared with control subjects, NCH-sponsored trials at Kaiser
Permanente i Northern California from 1994 through 1997)

Cost m Cost m Ratic
No. of  carellecs,  control subjects,  enrollee/controt
Cooperative tral Brict deseription paws mean, $ mean, $ subjects
NEABP B-28, breast Ti-3, NI, M0, at lcast one positive Jymph node 42 12183 14584 .84
Arm I AC
Arm IE AC then paclitaxel
SWOHG 9410, becast Ti-3, N1, MO, af Jeast one positive hympb pode 20 17342 20294 [13.5.3
Arm la: standard dose Adria in AC then TAX then TAM
A B standaed dose Adria in AT then TAM
Arm Hao mtermediate dose Adda m AC then TAX then TAM
Arm Hb: intermediate dose Adria in AC then TAM
Arm lla high-dose Adria in AC (with G-CSE) then TAX then TAM
Astn HIb: high-dose Adris in AC fwith G-CSF) then TAM
SWO 9038, melanoma T3, NG, MO, no pesitive bymph nodes ] 5608 4415 §27
Arm 1 biolegical response maodifier therapy, allogeneic melanoma
cell vacctne containing detoxified endotoxin
A {1 ebservation only
NSARP 1324, breast DECIS or LCIS, no positive lymph nodes 9 6818 20 36
Arm | redietherapy + antiestrogen therapy
Arm 11 radiotherapy + placebo
SWOG 9313, breast T3, NO- |, M0, three or fewes positive Tymph nodes 9 18835 13514 139
Arra AL sinwHaneously Dwth G-USE)
Ara 1 A then € {with G-C5F)
SWG 9061, breast Stage 3. at least 10 posttive bymph podes & 40633 PRI 26
Asm i oUATR
Arm HEOU AR dhen Bone mariow transplant
NEABRY (Y28 hreast Llage sl least one posiive ymph node £ T4 564 ISR 1 i
AL wah GHUSE, shree Tevels of
NEABP 1323, breast Stage ono posiive lymph nedes 5 16125 S 7
Aren b UMFE ther tamoxifen for 5 v
Arm 1) OMF then placebo fo 50y
A tH A e tanoxifen for 5y
Arm IV A then plsceho Tor 5y
NSAHP B3-78, breasi Suige b 4 wetaslalic 4 R SRR PR
Armbopaddgexel (3oh mfusion}
Azin Hopacistanet and G-CSF (24-h nfusion)
SWOK 8120, ovaran e spent conselidatne chemotherapy, hexamethy! 3 17742 [ RS 0
« (g2 [T whenia, bdeey wnd fung IR 24487 R bl
135 1708 PRATE [
Adnamycin

and cyclophospharnide; Adria =

Adrarayon, TAX = paclitaxel {Taxol), TAM = tamoxifen; G-CSF = grasulocyle coleny-stimulating factor; DCIS = ductal

carcinoma in sing LCIS = lobulas carcinoma in sify; CAF = cyclophosphamide, Adiamycm (dozorubicin) and 5-fluerouracl CMFE = cyclophosphariide,
maethotrexate, and S-flwerouract; and TRM = wmor-node-metastasis, e staging sysiem of the American Joint Conmttee on Cancer classifying menors by theu

anatomic site and histology (14).

in cancer trials at Kaiser Permancnte is high but not much higher
than for cancer patients outside tnals

Overall, similar resuits were sbiained by use of parametric
statistical methods that are mere influcnced by “outhers”
patients with unusually high costs. For example, pared £ tests
done on log-transformed cost data yielded resalis similar to
those obtained by use of the Wilcoxoen test.

Two other recent studies have examined the direct medical
care costs of patients in cancer chinical tnals. Wagner et al. (/0)
comnpared the costs for 61 patients in cancer trials at the Mayo
€ hnic with those of matched control subjects, reporing ean
1-year costs of $24 645 in tsial exnrolices compared with $23 964
in vontrol subjects (10} With dats available on some pattents
for as long as 5 years, they found that wal enroliees cost as
much as 10% more than control subjects over some follow-up

periods.
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At Group Health Cooperative {GHC}, a nonprofit HMO in
the Secatthe arca, Barlow and colleagues examined the costs
for 40 patients in breast cancer trials and 28 patients m colon
cancer trials (Barlow W, Tapiin S, Beckord J, Tchikawa Lo un-
published dsta), with adjusted compansons to unmatched
controd subjects as well as matched analyses of the trial enrollces
for whom well-matched (chart-confirmed) control subjects
could be found. The 40 enroilees in the breast cancer toals
had mean cosis 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, Wilcoxon
test). Patients in colen cancer trials at GHC cost shghtly more
than unmatched control subjects, but the difference was not
statistically significant. Thus, these recent studics at the Mayo
Climic and GHC, hike our study, did not find that participation
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in cancer trials is associated with large increases in the costs
of medieal care

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

The relative costs of irials will alse be influenced by the
likelthood of receiving aggressive, intensive care outside chimcal
trials. At Kaiser Permanente, usual care outside tnals appears to
be quite vanable in cost. The control subjects ncluded the most
expensive as well as the least expensive patients. However, the
cost distributions shown in Table I suggest that tnals decrease
the likelihood of low costs more than they increase the hkehi-
hood of high costs. Trials typcally foves sttention on differences
between an expenimental treatinent and a standardized version of
usual care. In inals, care 15 typicaily delivered by protocol and
thereby rendered unusually homogeneons within each treatment
arm Apparently, the variation in cost between arms of the trial
15 eften Jess than the varanon within “usual cae” cutside wals,
“ecently, there have been expanded efforts o mcasure Costs
wrhin clomesl wials, pevmiting comparnson of treatment anns
with respeet o costand cost-offectiveness ¢/ 77 Wshould be ke
in sund that medicsl care outade chmcal triads s hiely 0 be
mese heterogencous it cost (and offectiveness) than medical
AITn
outside frials within Kawser Perma-

care moa tnals Ccontol”

Varation i usual care”
nente or any other setting renders problematic the selechon of
comtrod subjects 1 asual care vanies accordmg o physician and
paticnt propensitics el are difficult 10 measure, 101s then 4
chiellenge to sdentify control subjects whose experience can in-
i had they never

this challenge

form us about what enroitoes i traals would
trale Hlow

cactessfully did we e

toon sifvied

H "Q:]mi & osnul of

S et ; ! H
cars resalis? No maiched control subject was foand fos 68 of the
enrollees (33%) in tnals duning the study pened The studics
from the Mayo Clinie (10) and GHC (Badow W, Taphn 5,
Heckord J, Iehikawa Lo unpublished data) also report difficulty
1du’z{hymg closely matched contral subjects (for whom thers 15
cvidence in the medical chant of eligibility for the clmical tral).
We ascertained -year costs for 65 of the 68 unmatched tHal
enroflecs by use of the same methods reported above. The mean
of their 1-year costs was $25957 compared with $17 003 for the
135 matched trial enrollees. A relatively igh percentage of the
vnrmatched enrollecs had ractastatic disease (25%) compared
with the matched enrollees (18%), supgesting that they may
have heen telanvely costly, regardiess of eprollment i inals.
Ten of the unmatched tial enrelees were in BMT tnals. Mean
oycar costs were $49 008 for these 10, which was 25% hagher
than the mean costs for the 11 matehed earolices m BMT wials.
¢Thiee of the 18 unmatched tnal enrellees received BMT com-
pared with three of the 1E who were matched.} Another 31 of the
uninatehed trial enrollees had enrolled in other tnals represented
i owr sample of 135 matched pmrs. Mean Toyear costs were
$19 %22 among these 31 enrollees, only slightly above the
£1% 186 among thar mateited contral subjects Thus, the up-
matched entollecs lend support o our fmdings that BMT wrials
are refatvely costly, but matched enratlecs in other trzals at
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Kaiser Permanente have cost litle more than they would have
cost without inals.

Although the 135 control subjects were well matched by our
criferia, they may differ from tral envollees wm unmeasured ways
in the scverity of their itness and 1o therr propensity te use costly
services. 1T eur matched control subjects were more reluctant (o
undergo aggressive treatments, our resulis may then averstate
the costs of trials. On the other hand, if our control subjects ase
sicker in unincasured ways, ihey may be costlier than ideat con-
trol subjects, and our results may then understate the cost of
trials. There were 22 trial enrollces (16%) with Charlson comor-
bidity scores unequal to those of theis matched control subjects:
sight enrollecs with more comorbidity and 14 with less. Adjust-
ment for comorbidity score would ncrease slightly from $1487
to $15%1, owr estimate of the addiional cost of medical care
assoctated with enrollment in clinical (rials.

During the t-year study penod, there were 12 deaths among
the controt subjects compared with seven among the enrollees in
trials. Extending follow-up through 1998, there were 33 deaths
among control subjects compared with 23 among earollees. Cox
regression, stratified by trial, yielded an estimated relative nsk
of moertatity of 0.60 for trml ensollees u)mr}ami with comrol
subjects {95% (1 = 034106, P D8} The possibality of
ielatively favorable survival among cmnzlccs i tnals rases the
possility that they were less 3l din therr control subjects on
the start date m omineasured ways and’or that they secerved ineie
effective medical care. While the survival benchits of expon-
miental treatiments in cancer trials have vsually beon modest o
gndetectable compared with control groups within tnals, v s
possible that tmals tend 1w iprove care in all arms by oftenng
care that 1¢ more protoce! guided. aflentive, and/or aggressive
“Selection bias” is also possible, perhaps the physioans and
patients who participate i als are those whose m%tr;ac:ixm

sre inside or outade ks Give
RS wesrzl}

woald resulttin more effective o
that mest of our trial enroilecs
anaval with breast canoer has boen seperiod o be

had proast cancosn.

u i

BOLLE

Poerinntiet
CETiTerssnineli

HERTIK A S al Fosiscr
than in the surrounding fec-or-service
Medicare enrollees (1.2)

We focused on cosis of care duning the F-year interval fol-
fowing enrollment in the trial. The medest differential in che-
motherapy costs and total (o was entizely within the frst &
months. Among enrollees in trials, 94% of I-year chemotherapy
costs and 72% of 1-year total costs were meurred dunng the
initial £ months. Among control subjects, 83% of chemotherapy
costs and 64% of 1-year total costs were m the intial & months.
Tt scems likely that cost differentials during time periods beyond
I year would be shaped primarily by recurrence and mortality.
Any cost impact that 15 years downsticam, and secondary to ihie
mopact of trials on disease progressaion and death, may be pre
sumed remote from the cost concerns of managed earc organt-
zations {acing policy decisions on patient aceess to clinical trals
If we do have evidence that climical trials immprove survival, then
tins would be the imporiant findimg. The downstream cost con-
sequences of longer lives should not affect poticy decisions on

sonulieon in oo study of
Frf X

chinieal trials,

The 1-year follow-up interval began ot earollment i the HAEE
Traabs may mcur costs before enroliment for tests done 1o ascer
tain eligibihiny, tests that otherwese might not be done sty Tor
taboratory tests and imaging procedures dusing the 2 preceding
weeks were $HEY more per patienl among enrotlecs than among
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their matched control subjects. Addition of the costs of these
tests during the preceding 7 weeks, to the total of all medicat
costs during our I-year follow-up peniod, rasscs by one percent-
age point {from 9.6% to 10.6%) our estimate of the percentage
increase in medical care costs attnbutable o tnals.

Cost differences between enrollees and control subjects ase
also somewhat hipher than the 10% differential reporied in
Tables 2 and 4, if we add an estimate of the costs of donated
drugs, as might be appropriale were we assessing costs from the
socictal perspective rather than the HMO perspective (13}, The
addition of impated costs for donated drugs micreased chemo-
therapy costs by $2629 per enrollee and increased total costs by
$2672. Thus, if Kaiser Permanente had purchased these drugs,
our estimate of the percentage increase in 1-year direct medical
costs attributable 1o tials would inerease from 109% to 27%.
From the societs] perspective, bowever, it may be more appro-
priate to usc cost estimates for donated drugs that are nnich
tower, based on what it cests the drug company to manufactuze
and donate the drugs rather than what it would cost Kaiser
Permanente 1o buy them.

The enroliees in non-BMT trials in thns study were treated by
K aiser Permanents physicians rather than referred to academic
medical centers. How costs 1o an HMO may be assoctated with
“losing comtrol” of referred patients 15 beyornid the scope of this
repirt. A fall accovnting of the costs to Kaser Famanenic for
participation in chmical maly would assess aot only direct med-
el care costs but also the burden of recnaiting paticnis, assuring
that treatment protocols are follewed, collecitng apd managing
data, and supporting the infrastrocture for research. Furthermare,
trials may bring 1o the provides organization mdirect benefits as
wel as costs. Participation in trials may enhance the appeat of an
HMO 1o patieris and physicans Chnical tnals are forces for
technotogie inpovatien in medicine. The chaical and soentific
knowledge gencrated by trials 1s publicly available, regardiess of
participation in clnical wnals. Nevertheless, participation 1
climeal wials by FEMO physicians may position thein to adont
sew treatments suonei and otherwise influenoe how they dekiver

Carg atsiic vinpval mals

CONCLUSION

Comparing 135 enrollees m tnals with 135 control subjects,
we found that the trial enroilecs, on average, had higher 1-year
medical care costs by $1487, abowt 10%. The casts of wial
enrollees most exceeded control subjects” costs in BMT tnals.
The costs of enrollees in trials without BMT were no higher than
control subjects” costs. Kaiser Pennanente has been participating
in cancer chinical trials withoot substantis] increases i the direct

costs of medical care,
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Clinical Trials: Are They a Good Buy?

By Chorles L. Bennett, Jored R. Adoms, Kirstin S. Knox, Andrew M, Kelahan, Samuel M, Sitver, and loseph S. Bailes

Purpose: Concern that dinicol trials may be too costly
has been used to justify traditionally restrictive insurer
policies regording clinical trials. Additionally, fear of in-
surer reimbursement denial con be a significant bairier to
clinical trial participation. In this study, we reviewed the
empirical dota on costs of dlinical tials versus stondard
care and summarized the current status of policy initia-
fHves related to clinical iial insurance reimbursement.
Methods: Electronic and print data sources were
searched for studies on the costs of encology clinical
trials. Information on policy initiatives for clinical triol
reimbursement was obtained from the American Society
of Clinical Oncelegy, the American Saciety of Hematol-
ogy, und the Coolition of National Cancer Cooperative
Groups and from searches of World Wide Web sites,
Results: Five pilot studies provided information for
377 potients on phase 1/ clinical trials motched with

T IS ESTIMATED THAT fewer than 5% of adult
cancer patients participste in clinical trials’ In a
recent Harrts interactive survey of 5,980 cancer patients,
60% of patients who were aware of clinical trials (14% of
survey sample) and elected not 1o participate (71% of
aware paticnis) cited concems about insurance denial as
a primary barrier to participation.” However, 2 United
States General Accounting Office report found that many
insurers already pay for many patients who participate in
chinical trials, despite policies excluding payment for
“experimental” therapies.” As policy makers have be-
come aware that patient concerns over potential reim-
bursement denial may be a barrier (o clinical trial accrual,
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tontrols on stondard care. Cost estimates ranged from
10% lower to 23% higher tosis/charges for dinical
trials in comparison to stondard medicaf care. Medi-
care, 14 states, and several private insurers now cover
the costs of patient care in “qualifying” clinical trials.
“‘Conclusion dings from.small pilot studies sug-
gest the and W1 dinical trials resolt in of most
modest ihcreases in cost over stondard treatment costs.
Also, an increasing number of policy makers have
decided to support clinical trial reimbursement initia-
fives. !t is hoped that economic data from large chser-
vational studies will focilitate widespread and perma-
nent decisions that support reimbursement for phase |,
#, and i} dhinicol triaf parficipafion.

4 Clin Oncol 19:4330-4339. © 2001 by American
Society of Clinicoi Oncology.

legistators and insurers have begun to address clinical
trial reumbursement policies. The Medicare Cancer Chin-
wat Trial Coverape Act of 1997 sought to authorize a
3750 million demonstration project which would reim-
burse rowtine patient care costs alongside approved
chmical triats. FThe act also commissioned a report on the
actual costs of the funded elinical trials. This legisiation
was not passed, primarily because of concems over
actual study costs. In 2000, the Institute of Medicine
refeased ifs report, “Ixtending Medicare Reimbursenent
in Clintcal Trials,” which recommended that the Health
Care Financing Administation (HOFA} the former ad-
ministrator of the Medicare program, resmburse “routine
care for patients in chnical trials in the same way it
retmburses {or routine care for patients not in clinical
trials.”" The report projected that the fnancial impact of
chinical trial reimbursement would he small, based on the
findings of pilot studies in 1998 and 1999 from the Group
Health Cooperative of Puget Sound, the Maye Clinic, and
Kaiser Permanente.*© Nonetheless, as health care costs
risc, the questions related to reimbursement for chinical
tnals become increasingly relevant. Afler the favorable
reports on the cost of clinical trials from pilot studies,
federal policy makers, private msurers, and several state
tegisiatares have introduced policics or laws that support
reimbursement of routine medical care in clinical trials,
In this article, we address the carrent status of reimburse-
ment for clinical trials by Ieviewing the methodelogies,
results, and fiture plans for studies on the costs of
clinical trials and reviewing the content of federal, state,
and private sector elinical trial reimbursement initiatives,

Journal of Clinical Oncology, Vol 19, No 73 [December 1), 2001 pp 4330-4339



CHNICAL TRIALS: ARE THEY A GOOD BliY?

Table 1. Comparison of Estimates of Incremental Costs/Chaorges of Clinico
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f Triols From Five Studies

Memorial
Soon- AACH Kaiser CBO Merye
Kettering Northwestern Permanenie Clinic Group Health Cooperative
Reference na. 8 7 5 4 6
Clinical triaf patients 77 KE 135 &1 4% breast/ 20 colorectal
Study yeors 1995 1996~ 1994-1996 1988-1994 1980-1994
] i998
Phase /8 I [ /1 271
Cost Doto
Unibs used to measure costs Costs Chorges Costs Costs Costs
AL & monihs
Control potients {C) $30,775 $63,721 39,930 $10,073
Clinical triof patients (T} $37.055 $57.542 $12,247 $12,200
% Difference (T-C) 17 {~10] 3 21
At 12 months
Control patients 1C} $15,514 $14,742
Chnicel irial patients [T} $17,003 $16,819
% Difference 10 14
A} 24 months
Cortrol patients (C} $25,000
Clinical triol potients (7} $30,000
% DiHference 26
Ar 60 monthy
Control patients {C} §24 797
$27,0%0

Clinical rio! patients (7)
% Difterence

1

Abbreviation: AACH, Amencan Assooation of Cancer Instihstes;, (BO, Congressionol Budget Office.

"Twerty-six closely motched breast concer patients only; other disenses did not show o remarkable cost difference.

METHODS

MEDLINE, FMBASE, HEALTHSTAR, and abstrasts from the
Froceedings of the American Society of Clinical Oncology from the
years 1895 10 2001 were searched for reports on costs of clinical trials.
Key words included cancer costs, clinical trial costs, and clinical wial
parsicipation. Leaders at the Department of Public Folicy of the
American Society of Clinical Oncology, the Commitlee on Practice of
the American Society of Hematology, the Coalition of Nationa! Cancer
Cooperative Groups, the Department of Defense, and the Nationa!
Cancer Institule were also queried about ongoing policy initiatives
related to clinical wal reitbursement. Individual bilis pertaining to
mandated igsurance reimburscment of clinical frials were found
through scarches of the fegisfative history on the Web site of the
respeciive legislative bodies. Web sites of healih care insurers and
managed care organizations operating on a national basis were re-
vicwed to identify programs thal volunlarily reimbursed medical care
costs ineurred on chinical trials.

This artiele addresses routine eare costs in clinical twials. For most of
the research articles and legislative bills, reutine care costs {often
referred to as patient care costs in legislation) include conventional
care, fems or services that are typicatly provided absent a clinical trial;
administrative items, ilems or services required soledy for the provision
of the investigational stem of service {such as the sdministration of a
noncovered chemotherapentic agent) and for clinically appropriate
monitoring related to complications and reatment effects; and reasan-
able and necessary care, items or services ansing from the provision of
an investigational Hem or service, mcluding the diagnosis or treatment
of complications. Routine patient care costs do not include items and

services that are customandy provided by the research sponsors free of
charge for individuals participating in the trial {such as investigational
drugs or items), tests or measurements conducted prmarily fin the
purpose of the clinicel isd invoived; or the administalive R
assoctated with collecting rescarch data

RESULTS

Pilor Studies on Costs and Charges of Clinical T rials

Three published studies™’ and two preliminary re-
ports™® conducted an economic evaluation of the routine
medical care costs of clinical trials. These studies included
information en patients enrolled onto phase Il (one study),
phase 11 (one study), and phase H and I clinical trials
(three studies). {Table 1) A total of 377 patients on clinical
trials were included in the five stadics {range, 35 to 163
patients per study). Three studies included information on
pattents treated in the mid-1990s, one study covered the
years 1988 to 1994, and one covered the years 199G to 1996,
Two studies were for patients who received care at managed
care organizations (Kaiser Permanente and Group Health
Cooperative), two were single-site studies from tertrary
cancer centers (Memorial Sloan-Kettering Cancer Center
and the Mayo Clinic Cancer Center), and one was from five
fertiary cancer centers that belong 1o the Association of
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Toble 2. Comporison of Methodalogies Among the Five Feonomic Assesseent of Clinicol Triaks
No. of Mo of
Carncer Concer By Control Selection Excluded
Study Centers  Foyment Sysem Types Cose Sefection Cases Matching Resources Coshy Anchriy
CBO and Mayo i Feefor-service 9 Al possible MNe Performance stafus Ortpafient Costs, 5 Poired test
Chiric cases prescription yeors
drugs
Koiser 17 Maonoged care ¥ Al possibie Yes Ehigibility for triol Nona Coats, 1 Univaricie
Permanenie Cases year regression
Memeorial Stoan- ] Medicore 7 Patients trested Mo Survival Resources used  Costs, & Unpaired ¢
Kettering primarily ot cutside of monthy test
the cancer MSKCC
center
AAC MNorthwestern . 5 Fee-for-sarvice 5 Patients treated e Eligibility for 1rial Resources used  Charges, 6 Paired fext
primarily at cuttide of ronths
the concer the AACH
center center
Group Heolth NA  Monoged core b4 GH members Mot stated Comorbidity, Not stoted Costs, 2 Not stofed
Cooperotive on SWOG {eligibifity for Kol years
studies 24 breost cancer
patients}

Abbreviations: BMT, bone marrow sronsplontation; GH, Group Heolh; MSKCC, Memorial Siocﬂ-}(eﬂering Concer Center; NA, not appticuble; SWOG,

Southwest Oncology Group

Amenican Cancer Institutes (AACT. Control Zroups -
chuded patients with the same disgnosis and tumer stage and
similar comorbidity levels who received similar treatments
in ke setting of standard cancer care,

The studies found that the differences in costs (four
studies) or charges (one stady) ranged from a 10% savings
lo a 23% increraent for clinical tral participation at 6
months of follow-up, & 10% to 14% increment at {7
months’ follow-up, a 20% increment at 24 maonths, and a
H% merement at 60 months” follow-up (Table 1) There was
a wide variation in costs/charges for individual patients and
controls, with some clinical trial patients differing by more
than $200,000 in costs/charges from matched controls. For
breast cancer patienis who underwent autologous stem-cell
transplantation, mean costs were 120% greater than costs
for controls who received standard chemotherapy, while
charge estimates were 15% lower in comparison te charge
estimates for controls who received autologous stem-cell
transplantation cuiside of a clinical trial,

In evaluating the findings of these studies, several meth-
odologic considerations related 1o sclection of cases and
controls, identification of resources, estimation of costs, and
statistical analyses should be discussed (Table 2). These
arcas represent the most important features of economic
analyses of cancer care ¥!!

The studies included patients with between two and nine
different types of cancer diagnoses, with breas! cancer being
the rnost comemon diagnosis. Two studies identified cases by
reviewing logs from cancer registries at the managed care

organization, two  studics  identified patients through
scarches of clectronic and paper files, and one study
inchaded a random sample of & specificd number of clinical
trial participants at cach of five tertiary cancer centers, In
some cases, the same patient participated in more than one
clinzeal trial during the study period. The AACTNorthwest-
em University and the Memorial Sloan-Kettering Cancer
Center studies included only those patients who received the
majority of their care at the participating cancer center
because of the operational difficulties associated with cost
identification for medical care provided in rultiple settings.

Identification ol appropriate controls was the most chal-
lenging aspect of study design. Controls were matched for
diagnosis, stage, and age in all five studics. Matching was
based on eligibility for the clinical trial in two studies, on
survival in one study, and on performance status or comor-
bidity in two studies. However, the type of comparative
ireatment varied and in all cases differed from that used for
case patients who participated in the clinical trials. For
example, three studies included breast cancer patients who
received an antologous stem-cell fransplant, but two of these
identified controls who received standard-dose chemother-
apy and onc included controls who underwent transplanta-
tion outside of the clinical trial setting. For the four
published studies, contro} patients who had similar clinical
and demographic characteristics but differed with respect 1o
the specific treatment regimen could be identificd for two
thirds to three quarters of the clinical trial paticnts
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Measurement of the resources to be included in the
economic analyses varied. These data were obtained from
clectronic claims files i all studies, which facilitated data
collection effonts. In the Kaiser Permanente and Group
Health Cooperative studies, almost all of the resources
associated with cancer care were captured in the electronic
data files. The Mayo Clinic study excluded outpatient
prescription drugs, durable medical equipment, ambulance
and other transportation services, oulpatient services pro-
vided by allied health professionais, and nursing home care.
The other twe swdies excluded resource use that occurred
outside of the tertiary cancer center.,

The methodology for deriving ecomemic inputs was
unique to each study. The Mayo Clinic study assigned a
value for each unit of service that was adjusted to national
cost norins using Medicare fee-scheduie rates for physician
and cutpatient ancillary services. Hospital charges were
converted to costs by applying department-level cost-to-
charge ratios oblained from Medicare reports. Unit costs
were normalized to national 1993 values by use of regional
hospital market-basket indexes obtained from annual Pro-
spective Payment Assessment Commission reports. The
Kaiser Permanente study used a proprictary system that
assigned a value to each unit of pharmacy, laboratory,
imaging, and home health services, with additionat alloca-
tien of building and administrative overhead rates that were
specific to the Kaiser system. Umit costs reflected average
annual costs throughout Kaiser Permanente in Northern
California. For oul-of-petwork services, provider charges
were used as the estimaie for costs. Copayments by patients,
representing out-of-pocket costs 1o patients, were also
inchsded. Costs in the Memorial Sloan-Kettering Cancer
Center study included hospital costs and physician charges,
based on estinates derived from Medicare cost-to-charge
ratios for the refevant resources. The Group Health Coop-
crative Study is currently revising its cost estimation effort.
The AACI/Nerthwestern University pilot study used
charges, not costs, in the analyses, primanly because the
five-site study would have required a different cost estima-
tion effort for data from each tertiary cancer center. In most
cases, the preferred method for economic analyses is based
on estimnates of costs, not charges, because of marked
discrepancies that exist between billed charges and oppor-
tunity costs i health care.'” These differences vary by type
of resource, among physicians, and over time, resulting in a
distorted estimate of economic differences between groups
of patients treated with a variety of medical resources.

Analytic approaches alse differed. The Mayo Clinic
reported costs over a S-year time period, the Group Health
Cooperative reported costs over a 2-year Hme period, the
Kaser Permanente study repotted on costs over a I-year
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time period, and the Memosial Stoan-Kettering Cancer
Center and the AACUNorthwestern University studies re-
ported costs over a 6-month time perrod. Censonng of
patients with incompiete follow-up was done only in the
Mayo Clinic study because of the long follow-up period.
Statistical differences were determined using paired 1 tests
based on matched samples in the studies from the Mayo
Clinic and the AACI/Northwestern University, a one-co-
variate {Charlson comerbidity score) ordinary least squarcs
regression model 1o the Kaiser Permanente study, and
unpaired ¢ tests in the Memonial Sloan-Kettering Cancer
Center study.

There are two ongoing large-scale efforts designed 1o
develop valid and reliable estimates of the incremental costs
of clinical trials carried out in diverse academic and com-
munity settings. The RAND/National Cancer Institute
(NCH) Costs of Clinical Trials Study 15 evaluating the costs
of 750 individuals enrolled onto phase I/ clinical tials
from multiple community and tertiary cancer centers and
750 matched controls.'® The AACTNorhwestern Univer-

a complementary siudy that will evaluaie and compare the
costs of 100 patients enrolled onto phase T clinical trials
conducted at tentiary cancer centers with those of an equal
number of matched controls. These studies are ‘warranicd
for several reasons. First, the five pilot studics had sample
sizes that were insufficient to detect cost differences that
may be important for pelicy purpeses. Second, treatment
patterns differ across institutions, and four of these studies
were conducted within a single institution or health svstem,
which makes it difficult to generalize. Third, cases and
controls matched at a single institution may differ m
unobserved but important ways that affect weatment costs,
as a result of self-selection into trials, Fourth, the priot
studies excluded some potential imporiant dimensions of
treatinent, such as chinicians outside the delivery system.
Finally, single-institution studies may underestimate the
financial impact of transferring care from a comnrunity
sciting in order to participate in some clinical trials,!”

Federal, State, and Private Sector Policy Initiatives
Related to Reimbursement of Clinical Trials

Federal efforts.  Federal policy initatives refated to
clinical tnal reimbursement began in 1994 when the De-
partment of Defense (DOD} initiated a demonstration
project that covered the costs of bone marrow transplanta-
tion in clinical trials (Table 3). In 1996, this demonstration
project was expanded to include all phase I and 1H cancer
treatrnent trials funded by the NCL The DOD demonstration
project was limited to NCI trials because the imprimatur of
the NC1 is only given to cancer trials that have demonstrated
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Table 3. Federal Cancer Clinicol Trial Legislative Efforts
Cancer Clinical Toel Reimburement Legislation )
Federal Fons
Federal Agency Year Triol Purpase Phase Cualified Trich
DOD/TRICARE 1994 1909 Prevention, ™ early i DOD/NC Cancer Clinicet Trinks Demonstration
detection,” Froject, NCE{NIH) fricls onby"
screening,”
freatment
DVA 1997 Prevention, diagrosis, ALY N ond DVA cost-sharing agreement; NC1 [Nt}
tregtment trials in DVA hospitals
Medicore/Medicaid 2000 Dicgnosis, treatment Ary triol undertaken with Al clinicol trigls, not just concer, NiH, CDXC, AHRG,

therapeutic intent

HCFA, DOD, DVA, FDA; other qualified tricly

Abbreviations: NiH, Nutiondd institues of Health; DVA, Depariment of Veteron's Affaies; AHRQ, Agency for Healtheare Research and Quality; CDC, Centors for

Disease Control; FDA, Food and Drug Administration.
*Exponded benehits added of the later date,

themsebves to be addressing a critical public need with
rigorous scieniific methodology. In 1997, the Department of
Veterans Affairs (VA) joined the federal demonstration
project eifort In 1999, the DOD expanded their NCT cancer
trials demonstration project to include coverage of preven.
tion, early detection, and screening trials. Enrollment onto
the program has increased three-fold since the beginning of
the project in 1996, Of the approxamately 11,700 patients
diagnosed with cancer annuatly under the DOD (TRI
CARE) health coverage umbreila, 51 enrelled in 1996
(0.5%) and 131 enrclled in 2000 (1.5%) In 2001, an
estimated 240 cancer patients {2.0%) are expecied 10 enroll
onte the DOD/NCT trial program.

Medicare policies were not supportive of clinical tials
during the 1990s" The HCFA excluded coverage of
routme care costs assoctated with clinical tnal participation
for Medicare enroflees, on the basis that the treatment was
expenimental or mvestgational.! However, the United
States General Accounting Office found that Jess than 4% of
claims for clinical triat costs incurred by Medicare benefi-
ciarics were denied.” Furthermore, they found that oncolo-
gists frequently submitied bills for components of complex
treatments, without specifying the procedure itself, HCFA is
estimated to have paid 50% to 90% of routine patient care
costs in clinical trials, after taking into account both costs
for which no reimbursement was sought and claims that
were submitted and rejected. In 1993, the Office of the
Inspector General of the Department of Health and Human
Services found that Medicare was being billed millions of
dollars for surgical procedures involving unapproved med-
ical devices. Almost all of the 130 hospitals under investi-
gation had billed for clinieal iials. However, quickly passed
legislation prevented HCFA from collecting from the
hospitals.'

In addition, ne federal clinjcal trials iegislation has been
passed. One 1993 bill, the Cancer Treatment Improvement

Act, addressed the issue of clinjeal trial coverage but never
made it past commitice. In 1996, the Medicare Cancer
Clinical Trial Coverage Act was introduced in the Senate
and the Medicare Cancer Clinical Trial Demonstration Act
in the House. The kill, which applied to the 44 million
mdividuals whose coverage was regulated by Emplovee
Retirement Sceurnity Act plans, would allocate $750 millien
o cover cancer clinical trials spensered by the National
Institutes of Health (NIH), DOD, and the DVA, would
requite development of federal regulations that would
define routine patient care costs, and would study the tmpact
of chmical traals reimbursement on proup health insurance
ptans. The Medicare Cancer Clinical Trial Coverage Act
was reintroduced in 1997, 1998, and 1999, without success,
The Health Insurance Bill of Rights Act of 1997 introduced
mandated coverage by all group healih plans of federally
funded chinical wials for “seriously 1l patients with no
standard treatment altemative.” The language regarding
chnical tnals was folded verbatim in 1998 into the Patient
Bill of Rights Act. The Sydney E. Salmon Access to Cancer
Clincal Trials Act of 1999 was among the 90% of biils that
never make it past commitice. The Bipartisan Consensus
Managed Care Improvement Act, introduced by Represen-
tatives Charlic Norwood (R-Georgia) and John Dingell
(D-Michigan) in 1999, was passed by the House in 2000 but
tabled by the Serate. The bill would have mandated group
health plan coverage of all phases of federally funded
prevention, carly detection, and freatment trials for patients
with serious or Jife-threatening illnesses,

In 2000, after years of lobbying of HCFA leadership by
individuals, patient groups, health care workers, and orga-
nizatrons who were concerned about reimbursement demials
of chinical trial costs and the low rates of accrual to clinical
trizls, former President Clinton issued a memorandum
stating that HCFA was authorized to cover the cosis of
cancer clinical tials. This decision was supported by the
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Table 4. Pending Federal Legislative Inifictives for Cancer Clini

O the Hortzon in Congress

Phase ) Qualified Trials

- Logukative Body Year Tricd Purpose
House of Representatives by Pryce 2000 Trectment
(R Ohic), HR 967
Senate by Snowe {D-Washinglon), 5 257 200F Treatment
Senate by McCain [R-Avizona), Edwards 2001 #ot specified
)-North Coroling), Kennedy
[D-Massachusetts], [S 1052}
House of Representatives by Gemske 200F Mot specified

{Rrlowd), Dingeft {D-Michigan],
Morwood [R-Georgiaj, (HR 2563);
Norwood {House Amendment 303)

Not restricted

Not restricted

Mot restricted

Not restricted

The Access to Cancer Clinicol Triaks Ad of 200 would mandor
group health plans 1o cover all fedesally supporied cancer trials
(NIH, CDXC, AMRGY, HCFA, DOD, DVA, DOE, NIl COCP
groups, NIH-supported ceaters] and tnials of IND-exempt drygs

The fmproved Patient Access to Clinical Studies Ad of 2001 would
mandate all ERISA and group health plans 1o cover care
received in all trals sponsored by HHS, NIH, FDA, VA, DOD, or
Nift-gualified nongovernment research entity

The Bipusrtisan Pafient Protection Ad would mondate group health
plans to cover Kials approved and sponsored by NIH, NiH
COOP group or center, FDA, DOD, or VA

The Biportison Potient Protechion Act would mondate group health
plans to cover trials approved and sponsored by NiH, NIH
COOP group or center, FDA, DOD, VA, or NiH-qualified
nongovernment ertity

empinical evidence on the cost of clinical tnals from the
Group Health, Kaiser, and Mave Clinje studies, the Instituie
of Medicing’s report recommending Medicare coverage of
routine patient cests on clinical trials, and the growing body
of state legislatien and voluntary initiatives from private
insarers. This benefit included a broad definition of “gqual-
iied” clinical trials. The Final National Coverage Determi-
nation issued by HCFA extended the definition of qualified
clnical trials beyond those funded or conducted by govem-
mant bodies to trials that satisfied qualifying criteria. Cer-
tamn trials were deemed 10 be qualified und automatically
vovered: those fanded by the NIH, the Centers for Disease
Control and Prevention, the Agency for Health Research
and Quality, HCFA, the DOD, and the DVA; trials sup-
ported by centers or cooperative groups that are funded by
these organizations; and trials conducted under an investi-
gational new drug (IND) application reviewed by the Food
and Drug Administeation. The Agency for Healthcare Re-
search and Quaiiiy has, in conjunction with other federal
agencies and input from interested specialty groups and
other stakeholders, developed additional criteria to identify
high-quality trials that would be qualified These criteria
await approval from the new administrator of the Center for
Medicare and Medicaid Services {formerly the HCFA)
Undl these qualifying criteria are available, trials that are
exempt from having an IND will be automaticatly consid-
cred 1o be qualified trials if the study cvalustes an already
defined Medicare benefit, is designed with a therapeutic
intent {not to evahuate toxicity), and enrolls beneficiaries
with a diagnosed discase if the study is for a therapeutic
ntervention (bul it may enrolt healthy beneficiaries it the
trial 15 for 2 diagrostic intervention). Medicare will cover

Abbreviations: DOE, Department of Energy; COOP, cooperatives; ERISA, Employee Refiroment Security Act; PHHS, Department of Health ard Human Services,

reasonable and recessary care required to diagnose and treat
complications arising from panticipation 1w clinical trials, as
well as items and services reguited for the provision of the
investigational iterm. Al clivical trials subiitted for Medi-
care coverage will be entered onto a natienal registry,
Medicare will cover all routine costs of automatically
qualifying and investigator-certified trials. However, if the
Center’s chief chinical officer subsequently finds that a2
climical taal was misrepresented, the provider may be held
liable for the costs.

Efforts to pass broad clinical trial fegisiation have moved
forward in 2001 (Tahle 4) The recently approved Patient
Protection Act legislation led by Senastors MeCain {R-
Arizopa), Edwards (D- Neonh Carolina), and Kennedy
{I>Massachuseus) in the Senate (S. 1052} and Congress-
mian Ganske (R-lowa), Dingell (D-Michigan), and Norwood
{R-Georgia) in the House (HR. 2563) includes 2 section
mandating coverage of all phases of federally funded
treatment trials for the seriously ill. However, after incor-
poration of an amendment related to financial and admin-
istrative considerations for lawsuits by Representative Nor-
wood {House Amendment 303) that was negotiated with
President Bush, the Senate and House bills ditfer markedly
i their language regarding other aspects of managed care
and will need to be reconciled in the conference process of
the Congress. A bill dealing specifically with coverage of
patient care costs of cancer clinical trials was introduced in
the House by Representative Deborah Pryce (R-Ohio) as the
Access to Cancer Clinjcal Trials Act of 2061 (HR. 967).
This bill is in hine with the Medicare National Coverage
Becision and mandates coverage of all phases of federally
funded cancer prevention, disgnostic, and treatment trials,
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tials approved and funded by “gualificd nongovemmental
research entity identified n the guidelines issued by the
Nationa] Institutes of Health for center support grants,” and
INB-exempt mvestigator-initiated 1rials. During debate over
the McCain-Kennedy-Edwards legislation, the Senate ap-
proved a nonbimdimg “Sense of the Senate”™ amendment on
clinical tnals by an 89 1o 1 vete. The amendment, offered by
Senator McCain, expresses the sense of the Senate that
individuals with life-threatening diseases should have the
opportumty to participate in federally approved or funded
clinical trials. All versions of the proposed legislations state
that qualificd individuals have life-threatening or senious
Hinesses “for which no standard treatment is effective” and
that participation in the tal offers “meaningful potential for
significant climeal benefit.” This language raises concern
that patients might be excluded from clinical trials if the
standard therapies are a reasomable option Attempts to
clarify this language are ongoing. President Bush has also
voleed support for coverage of patient care costs for treatraent
in qualdicd clinical tnals in a February 2001 statement sent to
Congress related to “principles” for a patient’s bill of rights.
Thus, the prospects for passage of comprehensive federal
legistation supporting chnical trial reimbursement are good,
aithough the exact detals remain uncertain.

State legislative efforis. As of August 2001, 14 states
have passed laws mandating coverage of patient care costs
associated with treatment provided on specified catepories
of cancer clinical tials (Table 5). The question pui before
state lepislatures has been whether the insurance barrier to
chinical research is best removed through the voluntary
action of health insurers or if formal legisfation is needed.
Rhode Island was the fitst state lo legistate insurance
coverage for chinical trials in 1995 The bill originaliy
supported coverage of phase 1} and TV cancer treatiment
trizls but was amended in 1997 to cover phase M, preven-
tion, screening, and phase 11l trials. Qualifying trials were
those that were funded by the NIH, DVA, or DOD or
conducted in an NCl-affiliated cancer center. Georgia man-
dated insurance for sclected pediatric cancer trials in 1998.
Maryland and Virginia expanded on the idea in 1999,
mandating insurance for cancer trials conducted in in-state
academic institutions. Also in 1999, Maine passed a law
requirmg coverage of NiH-sponsored trials in cooperative
groups or NCh-designated cancer centers. The same year,
Pouisiana passed a law including these trials as wel] as trials
sponsored by the Food and Drug Administration, DOD,
DVA, and the Coalition of National Cancer Cooperative
Groups. Several other states followed suit in 2000 and 2001.
IHinots extended its guarantee of coverage to all “seriously
ill patients for which no standard therapy is availeble.” This
ambiguous clause defined the qualified patient as necessar-
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iy lacking “standard care,” phrasing cchoed in the Patient
Bill of Rights. Furthermore, it only required that insurers
had to offer this as an option, not that employers had to buy
the benefit as part of their employee health coverage
package. Most of the state-level legislation docs not define
a qualified patient but instead defines qualified trials. Sim-
iar legislation is pending in a aumber of other states. Many
of the current coverage initiatives exclude phase 1 tals
partly because no data exist on costs, lttle data exist on the
wvestigative treatment, and the treatmenls have Htde
chance of being therapeutic. Other initiatives limit their
scope Lo trials with a therapeutic intent. Most initiatives
limit coverage to cancer clinical trials, in part hecause the
national mirastructure surrounding cancer trials is the most
established and comprehensive of all diseases and cancer
chinical trials are subject to high levels of confrels, moni-
toring, and oversight. State legislative efforts do not pertain
ta employees of self~insured corporations as defined under
the Employee Retirement Security Act of 1974. Lastly,
coneer: over variable scientific guality has led many state
legislatures v Lumii reimbursemrsent 10 trials funded by
tederal agencies. Although institutional review boards en-
surc that & tnal is desigaed and conducted ethically, they do
not assess scientific validity. However, this policy excludes
a reat many high-quality clinical trials that are funded by
sources other than the federal government.

Private insurer efforts.  Private insurers may be con-
cemed that cimical trial costs are excessive, primarnily as a
result of extensive ohservation and testing periods. Uncer-
lainty over reimbursement, rather than actual denial of
reimbursement, may adversely affect participation in clini-
cal trials. Furthermere, some clinical tials, sach as trials of
bone marrow transplantation for breast cancer, were un-
doubtedly expensive. In the early 1990s, private insurers
wha refused resmbursement for bone marrow transplants for
breast cancer paid large jury awards and setlements to
farailies of the affected individuals. Subsequently, many
states and private insurers adopted policics to reimburse for
the procedure. In 1999, findings of an absence of clinical
benefit with bone marrow transplantation for breast cancer
were reported. The reports had been delayed by several
years because poor clinical trigl accrual had led to an
cxtended study period.

At the end of the prior decade, several farge private health
insurers agreed fo reimburse for medical care thal occurs
with clinical trials. These insurers included the New Jersey
Association of Health Plans, OhioMed, United Healthoare,
and the Mayo Health Plan'™ (Table 6). The New Jersey
Association of Health Plans agreement is unique in that it
represents the first mstance for which all private insurers in
a single state have voluntarily agreed to provide cancer
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Toble 5. State Legislotive Efforts for Cancer Clinical Reimbursement
Concer Clinical Fricd Rcim&urs;;\:rnl Legisiation

Skote: lzgi&lu!’%hou
Stote: Year Tricd Purpose Phrase Cuahihed Triah and Pending initiathees
Aloboma Nane
Alaska None
Arizona 2006 Prevention, palfiation, 100, NH, NH COOP group, DVA, FDA, entity meeting INiH grand ¢riteria,
treatment acodemic mstinions in Arizona
Arkansos Mone
Colifornic 2007 [ Y NIH, FDA, DOD, DVA, irials of IND exermpt drugs
Colorade MNane
Conbedicut 2001 Prevertion, reatment 1l {prevention); NiH, COOP groups, FDA, DOD, DVA
LAY, Y
[rectment]
Delowore 2061 Treotment MNoi specified MNIH, COOP group, concer center, CCOP, DO, DVA; par of stute
patients” bili of rights
District of Columbia MNone
Floride Bill introchuced in 2001; did net progress fhrough commitice
Georgia 2000 Treciment A Bill introduced to amend current low 1o inclede adults in NI, COOP
roup irials; did not progress through commitiee
1998 Treoment It, B Pegiatric trials only, NIH, FDA, meets COG standards
Hawaii None
idcha Mone
Hinais 2000 Treatment 0l Y Terminally if patients with no standard treatment, NiH, DHHS, FDA®:
beneht must be offered but employer not requited o purchase
indicne 2001 Detection, prevention, iy Bilt introduced, referred to commities: NIH »‘rijs
trectrment {detection,
F:Evenﬁon);
i 0L
frrectment)
owo 1998 Health lnsuronce Consumers’ Bill of Rights inirodhsced bui did net come out
of commitiee
Kansas None
Kerfucky None
louisiona 2000 Detection, prevention, 1, 0L Y N, COOP group, cancer center, FDA, DOD, DVA, Coalifion of National
tfreatment Concer Cooperative Groups
Maine 1999 Trectment MNot specified DHHS, NIH, COOP group, concer center
Maryland 1999 Prevention, early L iH, NIH COOF group, DVA, FDA, academic center in Maryland, IRB-
detection, treatmers approved trials ot inskittion with MPA from CHRP
Massechusetts Bifls introduced in House and Sencle, referred to commifies
Michigan Voluntery agreement, pending final sign-off
Minnescta Voluntary ugreement, pending final sign-off
Mississippi Rt
Missoun Bill introduced in 2001, refesred to commitiee
Monlona None
Nebroske None
MNevade None
New Hompshire 2001 Treatment Y NCHCOOP groups, cenfers, CCOP] DA, DXOD, VA, 28 approvad
irtals ot insitutions that have MPA from CHRP
MNew Jersey 1999, Peevention, eary 1, 5t Yoluntory agreement cover ing NIH, FDA, DOD, DVA*
20001 detection, treatment
New Mexico 2001 Prevention, detedion, 1o NH, COOP group, cancer center, DOD, DVA, NIH-quolified
teoiment rongovernment agency
New York 2001 8ill introduced for covernge of “expenmentol drugs” Jor breast conger;
referred to commitiee
MNorth Coroling 2001 Two bills intfroduced, sill in commitiee
Norh Dokote None
io : Coveroge of trick on individual cose basis
Oldahoma 2061 Bill introduced, but clinical thal douse removed in conference commitiee
Oregon None
Pennsylvania 2001 Bill reintroduced, sl in committee
Rhede Island 1994, Treatment W, W, v NIE, NCI, COOPs, DVA, FDA, NiH-qualified insitute H’owing [y ]
19971 guidelines
South Coroling None
South Daketa Possible coverage through off-lubef drug provision
Tennessee Possible coverage thraugh off-Jabel drug provision
Texos Mone
Utch MNane
Verment 2001 Prevention, early ' Cuncer trials ot Norris Cotton Cancer Certer and Vermond hospitals
detection, freatmen?
Virginia 13224 Treatment N, v NiH, VA, FDA, acodemic center in Virginio
Washinglon Twa bills did not progress through committee in 1999 and 2000, not yet
reintroduced
West Virginia Pone
Wisconsin 1999 Voluntory ogreements by selected payers osueciated with UWCCC
Wyoming Nore

Abbrevictions: CCOP, Communily Cliniol Orcology Progrom; COXG, Children's Oncology Group, RB, insttutional review board; MPA, Multiple Project
Assurance; OHRP, Glfice of Humon Research Protedtion; UWCCC, Usiversity of Wisconsin Comprehensive Cancer Center.

“These projects will inchude on onalysis of the ecanomic impact of dinicol friat rammbursement

fEqun&e(f benehits added at the later dote,
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Teble &, Private husuronce Plan Agreements for Cancer Clinical Trial Reimbursement
Privote insurance Plon Agreements
Qrgonization Year Teigl Purpose Phose Quolibed Trials
New Jersey 1999, Prevention, early deledion, treatment [N g A B, FOA, DOD, DVAT i
Associotion of 2000
Heaith Plons
Chia Med 2 Treatment i, NCEH{NIM] wiols onfyt
United Heolthcore 000 FPrevention, diognosis, treatment LE LIV Tricds of TOOP groups pordicpating in Coalifion of
Notional Cancer Cooperative Groops and Hrials of
the Codlifiont
Astna-US Healtheare 2000 Mot specified Mot specified £DA, N, or sieitar nolional cooperative body

*Expanded benefits odded of the later dale.

1These projects will inckade an arolysis of the economic impadt of chnicad trich rembursement.

clinical trial coverage, The agreement was the result of a
collaborative effort of a working group consisting of msurers,
conswmers, and physicians. In the face of recent expansion in
state legislation on health insurance, Michigan and Minnesota
have recently followed the New Jersey examiple by encourag-
ing collaborative task forces to work with private msurers to
vohintarily pursue clinical triad coverage. Policy makers m
Minnesota felt that a veluntary agreement among insurers
avoided the antagomistic natire of mandated health coverage
and would more likely lead to a broader definiion of qualdied
clinical trials than piccemeal legislation. Volunlary initistives
might also foster cooperation. However, the task force from
New Jersey also wamed that oversight of the msurance
agencies was still warranted.

DISCUSSION

A paradox exists m reimbursement policies i which
insurers may refuse to cover a promising new therapy
because it is available only through climcal trials while
covering what is considered standard treatment even though
it may often be ineffective and sometimes more expensive.
Pilot studies have found that the incremental costs and
charges of clinical trial participants are similar or only
slightly greater than those incurred by patients not enrolied
onto clinical trials. H is expected that the large RANDYNCI
Costs of Clinical Trals Study, which addresses phase If and
phase II studies, the AACI/Northwestern University Clin-
ical Tnals Costs and Charges Project, which addresses
phase I studies, and the economic projects buill into several
of the health policy initiatives will provide empirical data
that allow for derivation of generalizable estimates of the
costs of clinical trials. The small cost increment observed in
pilot studies to date is justified by the additional benefits that
clinical trials bring to all patients. If increased clinical tnal
enroliment couid facilitate the completion of a tnal that
demonstrates an Innovative therapy to be effective or a
current therapy to be inefiective even a year carlier, thou-

sands of lives could potentially be saved. Mereover, clinical
trials rematn our best source of information on drug safety,
Durmg phase I, i, and I clinical trials, reporting of adverse
events is virually complete, with comprehensive reports of
these events as well as assessments of possible or definite
causality. Tdentification of rare but potentially fatal side
eifects i3 facilitated m the chinical fal setting,

There are three strategic optons for addressing clinical
inal remmbursement: Hitigation, lepislation, and voluntary
cooperation, Litigation, as might be suggested by the bone
marrow (ransplant studics in breast cancer, may be unlikely
tr lead to the most coherent, egalitanan, and eatrely
scientific reimbursement pohey. Legislation and voluntary
industry initiatives are the most probable paths to rational
health policy decisions about clinical 1l retmbursement.
inthiatives such as the DOD/NCT cancer climcal
demonstration project have started siowly, but the numbers
of participants in the DOD demonstration in 2000 almost
doubled from the year before and will most likely double
again this year. Several states, several large private nsurers,
and Medicare have agreed 1o reimburse for medical care
that occurs in the setting of cerain clinical trials, although
phase I clinical trials are frequently excluded. Medicare has
made the Jargest leap in extending coverage to all clinical
trials and drafting criteria 1o extend the range of qualified
clinical trials beyond those sponsored by the NIH, DVA, or
20D, The New Jersey Working Group expecis that ther
health insurance cooperative agreement, which covers 98%
of insured patients in New Jersey, will increase the 3 3%
rate of New Jersey cancer patients currently on clinical trials
to 15% 1 3 years.

Most major improvements in cancer ireatment have been
accomplished through controlled clinical trials. While a
Harrig Interactive survey found that both the general public
as well as persons who participated in cancer tnals had a
favorable impression of clinical trials,” only 4% of cancer
patients participate i these studies. H recruitment w clinical

tnals
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trials continues o be poor, then the generalizability and
timeliness of cinical trial findings will be jeopardized.
Enrolling Jarge numbers of patients onto clinical trials
facilitates translational efforts to identify the most effective
medical treatments, enhances comprehensive assessments
of druy safety, and helps identify therapies that are likely to
be meffective. Finally, if cmpirical data continue 1o show
that clinical trials result in enly modcst increases in costs,
and if broad-based policy initiatives contimue 1o oceur, then
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there is no reason that clinical trial coverage should not
uitimately be a permanent benefit that is supported by
federal, state, and private sector policies.
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