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y _"Coronary Heart. Disease (CHD) remains

a leadrng cause of mortality and morbid-

ity in the United States despite recent
reports of its decline. Billions of dollars -~
are spent annually in the treatment and
~ care: of those afflicted by the disease.
‘Many promising preventive strategies
- and medical technologie$ to combat this

leading cause of illness have been and .

*  are being-developed. As strategies and’
technologies: aré costly, we have devel- -

oped a tool for forecasting: the health:

- - benefits and economig costs. ~and savmgs
*‘froth programs to ptevent or treat

CHD. I this issue of RISK IN PER-

" 'SPECTIVE, this tool — the Coron_ary
‘Heart Disease Policy Model —is -
. _.descrlbed ' .

* THE CORDNARY HEART
DISEASE POLICY MODEL .

A cornputer 51mulat10n miodel of

‘Cororniary Heart Disease in the U. S: pop- .
_.ulation has been developed over: the - -
" :course of several years at the Harvard -
School of Public-Health. It has been -
- desxgned and cahbrated to reflect the cur-

rent mortality; morbldlty, and cost of this -
disease in the U.S. population. The miodel -

" can simulate interventions in disease- free
target populations (primary preventlon) '
~“as well as'groups having a history of a_
" coronary event (secondary prevention). -
" With further modifications it canbe” -
* adapted to reflect regional populatrons '
* within the United States, populations’in -

managed care orgamzatrons, or popula--

~.tions of other countries, assuming data
‘are avatlable on the distribution ‘of risk

factors and dlsease in those populatlons '

The model has the capablhty to forecast "

CHD 1nc1dence, prevaIence, rnortahty, ,
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: and morbldlty and its assocrated resource = .,
. A'costs, under varying assumptlons regard— T
ing risk factors and treatments. The rrsk
»factors modeled include age, gender,
_serum lipids, diastolic blood pressure, = .
' smoking, and body mass index. Other - |
~ " risk factors can be added if data are col- -

~lected to satisfy-the data input needs. To
date, hormone replacement and aspirin

- have been added to the model for specific

_investigations. Recent updates to the.

" model allow for the assessment of health- 4

related ‘quality of life and ¢osts assoc1ated_
with other dlseases telated to CHD risk -

- factors (such as cancers associated Wlth
. smoking;, or strokes assocrated w1th

A hypertens1on) ce

K The model is composed of three inte-

: grated submodels, the Demographrc—

' Epidemiologic {DE) submodel for those

“who are 35 to 84 years of age and free of
-coronary disease, the Bridge submodel -
for those ‘who are w1th1n 30.days of then‘» |

' first coronary event, ‘and the Disease

:_"Hlstory (DH) submodel for tHose who ‘

" have survived at least thlrty days after .
their incident event..

Preventrve interventions can be assessed .
within the DE submodel by adjusting the . -

 average valiie of risk factors within each
targeted risk factor subgroup For exam-

" pley; Women .who smoke and have a hlgh S

" serum. cholesterol level (EDL > 160

- mg/dl).can be evaluated for CHD occur—
rence and events in light of a treatment
strategy which reduces their serum ‘DL

" level by. 19% In add1t10n to incident

" CHD cases, the DE submodel also tracks °
non-CHD mortahty and preventlon
_ costs. .



“The Disease History submodel predicts
_cardiac events, (such as cardiac arrest,
. angina pectoris, or myocardial infarc- -
tion), revascularization procedures . - -

including coronary artery bypass graftmg :

: "(CABG) and percutaneous transluminal

- ~ coronary angioplasty (PTCA); CHD" mor-

* tality, non-CHD mortality, CHD costs,
and non-CHD costs. Secondary preven-
tion interventions can be modeled for
patients stranﬁed by I‘lSk factor "

| NOTED RESEARCH

Several studies have been performed
using the model to forecast’ trends in inci-

derice, prevalence, mortality, and costs of -

" CHD in the U.S. population within the .

" next fifty years. It has been used to evalu-
 ate the cost-effectiveness of various .
strategies aimed at reducing blood pres-

* sure and serum cholesterol levels. One of.

- the earlier analyses reported that lower- ,
ing cholesterol for people with hypercho—

lesterolemia and existing beart disease

- would have favorable cost-effectiveness
ratios at alt ages and for selected groups

" would even be cost-saving. Another

analysis- evaluated the treatment options
for individuals with exceptionally high

' "cholesterol levels and concluded that -
money and’ lives would be saved with
low-dose treatment of men between ages

- 35 and 44 and women in the 'same age *

“group with at- least one additional risk
factor. Using the model we estimated the
long-terrn 1mpact of smokmg interven-

- tions in men and the expected gains in

life expectancy as a result of-these smok- - ™
- ing cessation interventions. We have ana-

lyzed the potential gains in life

© expectancy from modrflcatxon of several |

‘other risk factors 1ncludmg blood pres-
* sure control, serum cholesterol reduction,
.and weight loss to 1deal body ‘weight.

"From this study we reported that popula- -

.tlon—wrde gains from modification of sin-
: gle risk factors may be modest but gains
- to individuals at risk are more remark-
~ able In addmon, a cost—effecnveness
. analy51s which reviews populat1on—w1de
educational programs aimed at reducing
- serumrcholesterol levéls found that these -
": programs Would achreve health beneﬁts

.

: atd cost equwalent to that of many cur- -

rently acceptable medical interventions.

" The tablé on page 3 exemplifies selected

prrmary preventlon mterventlons ana-

. lyzed-using the CHD Policy Model.

Most recently, using the CHD Pohcy

".Model we examined secular trends in - ‘
'rlsk factor levels, case-fatality rates, and

event rates in patients with- CHD to esti-
mate the proportional impact of each on

. the dechne in CHD mortality from 1980
‘to 1990"” Understanding the propor-~ .’
- tional contribiitions of risk factor redic- -

tions and improved treatments may, bet-

- “ter identify interventions which are cost-

effective.: Thi$ analysrs suggested that,
although theré was some decline id mor: -
tality through primary. prevention; most

~ . of the decline in mortality from CHD .

between 1980 and 1990 was due to
improvements- ‘in the management of
‘patients who already had the disease.

" Improvements in primary prevention

accounted for 25%, improvements-in
secondary prevention accounted for
29%, and improved survival after
myocardial infarction and chronic man- .
agement: accounted for 43%. This last

- ‘category. includes the effects of beta-
" blocker drugs, coronary bypass: surgery,
.- medical management of acute myocar-

dial mfarctlon, and cardlopulrnonary

' resuscitation.

. CURRENT AND FUTURE RESEARCH ) :

Currently the model is'being used to eval—

- uate several hormone replacement thera-

pies in’ postmenopausal wormern to esti- .
mate the reductions in risk of coronary -

heart disease and the expected gains in life S
~ expectancy. In an analysis of aspitin pro--

phylaXIS for those individuals with exist- -

" ing disease, we deterrmned that the use of -

aspirin is cost-saving compared with not .
using it, with favorable galns in life

: expectancy

Studies nsmg ‘the CHD Polrcy Model are: "

- currently underway to address questlons
“posed by research 1nst1tut1ons, govern-

ment agencies, managed care organxza—
tlons, and mdustry



In'terVention.. P Costper -
' ' - ‘ ' " Year of life saved

: ForHypertensmn? o R R .
: ‘Propranolol hydrochlorlde e e e ; ....$ 16, 900

Hydrochlorothlazrde. e e e o8 25,000
Nifedipine. . ¢ .o vut s N SO S .',~. '$ 49,000
. Prazosin hydrochlonde e e 896,000
- Captopril .. ... ool e e 00 $112,0000
For Cholesterol Lowerlng e (in high risk subgroups) - R
Lovastatm (20mg/d) .~ . o P
: MCH,5564Y0 ..... ceaen $ 20000
‘Women, 55-64 YO et e e e e . $ 46, 000 r
Niacin (3g/d) - . Lo
. Men, 35-84 .0, vt e e i e - .;..-...Costsavmg
,  Women, 35-84 7.0, oo v e i e e R R .$ 1 800
: .;Stepped care* (20 mg). e
M,  35-84 Y:0u . s e v e et e e $ '41 000
Women,35 84y..o. R L e .t$ 48; OOO
Cholesterol Lowerlng Programs in the Commumty " 2% reductzon in serum cholesterol)
‘Program cost, $ 4.95/person .. ..o S oL 8 3,200

Program cost, $16. 55/person._. el Ceeaia e ._'4$.,=‘38,500 ,

o F Converted t0 1993 Dollars* .
. ¥ Incremernital cost-effectiveness when added to a secondary preventlon program
+ Those patlents unable to tolerate niacin ( 3 g/day are sw1tched to lovastatin
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