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. ' L‘hmcal tnals are .
. des:gned to answera -

* specific. clmlcal questmn N

~and notto assess £ost-

‘ effectlveness, and’ thus the*'.:
use of madels is oﬂen mec-"
“essary to fill in thegaps

i when completmg aCEA.

. ofjgln Auoy

If there were unlnmted resources 10 spend on .
. health, thén a reasonable approach fora soci-

ety would be to implement any medical mter- :

. vention that has an overall health benefit.’ _
‘o Given. that 't résources are limited, it is usef'ul o -
know how various. medical intetventions: com-' :
“paie with one another in terms.of the amount _
" of health benefit prov1ded for each addmonal o
. dollar spent, P :

health care resources, CEA'is offered only as-
an aid to pohcy makers and does not make

. the dec1s1on

! Among the proneers and practmoners of CEA
" it i§ custornary to use analytical structures—or - ’
. " “mathematical models—to syrithesize data on
~ thie.costs and-benefits of alternanve clinical

- strategiés, More recently, econormic: analyses

. " have become integrated-into the framework of -
~ clinical trials-which prevrously focused on cllm- :
. cal auitcomes alone. One of the coritroversies -
~_‘surrounding the, appllcatxon of CEA'inthis ™ *
7 context involves the approgriate use of model-
" ing techniques as a supplement to the ptimary

data collection. and analysis.- Specifically, math-

" . ematical models-are used to link data from -.
“multiple sources, extrapolate costs and health .
" effects beyond the time horizon of a trial; and
" inivestigate how cost-effecnveness ratios- rmght
' change if the values of; key parameters in’ a
" model 2 a.re changed :

_thhxs isstie of RISK IN PERSPECTIVE dlS-
.+ cusses the use of CEA for the evaluation of
- medical technologies, and hlghhghts the i unpor—
’ _tance of modeling in- thxs context. . -

The Use of Modelsin’
Cost:Effectiveness. Aralysis

In CEA, mathematical representanons are often .
. used to sunulate the prognosis of a hypothen--
. __fcal cohort of patients under various-treatment: .
" -.-§cenarios. The unhty and propertxes of these

: rnodels have prevrously been demonstrated by ]
decision ‘analysts, systems: analysts; dnd opera-

. tions researchers.” Of patticular’ value to clm1— i
* cians is.the ability:of a model to- similate 3 .

patienit’s ‘life. -experience. based on dafa from

*'multiple sources including clinical trials, meta- RS
; ‘analyses, observational databases, and expert )

opiniof1; -Once the structure of a model is’

"~ gstablished, data on short- and. long-term

e Lo - events.(e.g.; heart attack, cancer recurrence, or-" B
: Cost effectlveness analys1s (CEA) is. an analytl-, : e

+.cal tool that provides the means for a reasoned
' .'approach to the allpcation of health-care dol-
lars in light of constramed resources; CEA -
* determines the-optimal use of available: medrcal :
, technologres, where “optimal” meang maxiriz- .
. ing the health ofa populatron for a given bud- "
- get.. Betause thére exist political, ethical, and .

- legal issues that are relevant to the allocatlon of ..
.. effectiveness of pharmaceutrcals While the

death) health related quahty of hfe, and- costs
~-are used to operationalize the stfucture. - 7
',Typlcal outputs from a model aré life -

‘ " expectancy, quahty-ad]usted hfe expectancy, : o

and lrfetlme costs.

s

Recently, the: Food and Drug Adrnrmsttatron o

-/ (FDA) issued draft guidelines on-the regulanon

“of commeérdial claims made about the cost-

. guidelines recognize. the value of: CEAand -

embrace the use of randomized controlled trials .

to assess the- cost-effectiveniess of a drig, they .
“seemn to adopt an. unfavorable view of the use. -
of: modehng This starice toward modeling'is -

eof concern to practitioners 'of CEA. Clinical -

trials are- desrgned tQ answer a: specrflc clinical .
- questién and not to assess cost—effecnveness )

and-thus the use of models is often ‘necessary 't s

- fillin the gaps when completmg a CEA

‘ Importance of Models

“” Economic analyses are; mcreasmgly betommg -

 standard adjuncts o clinical ‘ttials. Economic -

““autcomes and health-related, quality-ofife - e
+ “'measures are ¢ollected during the trial-on all or
-a subset of the triat participants. Although this ™ "

new source of data is useful in CEA, there are :

.a number of situations Wheré a modelmg effort™

“is warrarrted 1n the context of a chmcal trial

e Clmlcal trialé 4 are ofteri not de51gned to evaluf R
. ate.the long-term diffesences between-two

study. groups of patients.. For example trials

“ designed to evaluate theraples for patients who -
. * are positive- for HIV often use a biological end- .
. point to measure. effectiveness rather than dis- -
ease per se. ~An example of a surrogate marker -~
‘is the CD4-count in a patient’s blood rather =~ ="~ -

than mértality.: Tt is w1dely acceptéd thata

“ patient’s'CD4 count is a valid predictor: of” o
rmiortality-and thus it is not always necessary to.
E ’study panents all the way unnl death In thxs
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* " units, . A modeling effort that spec1f1es the -
“ knpwn relationships between CD4 count and >

provide bettér estimates for these rates. A
- model can.be used to ‘calculate the overall cost
- for each arm using the external estimates.of
" fare-event rates, and can also investigate-a- .
= number of alternatlve scenarios about the rela-
* tive frequencies of rare-events between treat- _
" ment arms and. their long-term.costs. Without
"a model, CEA results miay be unduly mﬂuenced
by imibalarices il high-cost infrequent events
. between'the two arms that are solely due to -
. _chanee

"'-AnExample P
. Insulm—depenclent d}abetes melhtus (IDDM) s

type of study, an mcremental COst- effecnveness
- fatio, calculated directly from the tridl would
".-yield an in¢remental cost per decrease in CD4
*"¢ount ayerted. -A ratio presented in these units
“would only be useful for comparisen to other -

cost-effectiveness studies that dtilize the.same:

AIDS incidence, and AIDS and death, is’

: 'requlred to convert the . tnal outcome into a .’

" -more, broadly ‘useful measure of effectiveness- -
. - such as years of life saved or quality-ad]usted

life years (QALYs) saved. Use of these mea-.

sures permlts comparlsons of. cost-effectweness

. _In a CEA all competing chmcal strategles for a
- particular indication shioyld be evaluated
) 51multaneously Competmg srrategxes are -

ordered hy increasing cost and increasing’ bene-

" fit, and the 1m:remental cost-effectiveness ratio o

less experisive strategy. Hence, the comparison-;

. strategy, for an intervention is-not arbitrary and
~‘may not caincide with the choice of compara- :
“tor in a trial designed sunply to measure’ effec- .
* “. tiveness.- For examnple; a clinical trial compar— .
' ing a'statin’ versus'placebo for cholesterol -
- reduction may not be appropriate for an eco-

nomic analysis bécause it doés not comsider

dietary’ therapy-or- less: expensWe alcernatwe
" medications such as niacin.” Thus; a ‘model-
_ would be necessary to combine data from vari-
-Qus souzces to compare’ the cost—effecnveness of
: .rall relevant cholesterol-reductlon strategles

: prov1de stable estimates’of the farezevent rates;

however, there may exist large’ databases that'

a diseasé with a:number of progressive.comor-

" bid conditions. ‘Early complications such as
' proliferative refinopathy, (eye disease)-can lead

ta more devastating conditions such ‘as blind-

ness. The Diabetes Control and: Compllcatlons )

Trial (DCCT) was a multicenter randomized -

. -controlled clinical trial designied to compare the""
effects ‘of intensive and conventional therapy in'
patients who  have IDDM. Intensivé diabetes -

therapy was shown to delay the onsét and slow

- 'the progressmn of early compllcatlons of

" as blmdness, end-stage renal disease, and lower .

extremity amputation.’ A: CEA based solely on - N
thé ‘trial data would clearly be biased against’ e

' the intensive therapy because it would. exclude LR

~ofa pamcular strategy.is compared to the next -

IDDM However,, the trlal d1d not contmue

-long enough to demonstrate. ‘reductionis in the .

- Costly, end-stage cornphcanons of IDDM such

- “the cost and health. consequences assocwted
with these late events. : S

In brder to perform 4 valid CEA of mtenswe L
A;-',: ‘therapy versus conventional therapy for’
.~ patients with [DDM, the DGCT Reseatch ,
Group- developed a mathematical modél to cal— -
- culate the lifetime benefits arid costs of these -

two arms, Initially, they used.thé 9.years, of -

‘observed data fromthe DCCT to éstablisha .
- rnathematical relationship between’ treatment :
~ and cumulative inicidence of edch: of the early
" complications. DCCT. ‘couild-not be used:* .
- dlrectly t6 assess.the:risk-of progressmn to end-_‘ e
“stage ‘complications and thus data from other-

large clinical trials and epldermologlca.l studies
‘were-used to portray the progresswe nature of -

,veach comphcatlon A conservative assumption_ "
. was made that the risk of progression “from an

- early to end-stage comphcauon was the same -

~for bioth treatment groups. - In this example,
" - modeling effort was necessary to dccount for - %
the high cost, morbldity., .and mortality assoa— o
. ated with:end-stage comphcatkons ‘that were

not dlrectly observable in the DCCT

SUMMARY

. o Chmcal tr1arls can prov1de 1mportant mforma- T
The average cost estlmated for each arm- 1-n a -
. clinical trial can be influenced greatly by high-.~
" _cost, infrequent events like hospltahzanons A
chmcal trial maynot be powered sufficiently -
- {i,e,, have sufficient numbers of patients) to "

tion.about cost and health-related quahty-of

. Jife: measures for new technologles, but thére,
- often exist- data.from other sources that can

~ and should be mcorporated info an economic .

: analysxs In addition, the tirhe frame of. cluucal .

- “'trials is often too shott to-obtain adequate; estl-
-, mates of the number of qualu:y—ad]usted years ' .
of life saved by a treatment.” For these’ reasons, o

“the use of miodels remain an important and :

" 'necessary component of CEAs.” The Panel-on °
Cost-Effectiveness in Health and Medicine con-
- ! cluded that “modeling to estimate effecuveness :

is a-valid mode of scientific induiry for cost- -

" effectiveness analyses.” The Panel also pro-

models and their proper rolein a. C A

vided ghidance-on the proper constructlon of




