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over $1,600 per year, including monitoring
Costs . Even purchasing at wholesale and
using the lowest cost laboratory available, as
might be the case for a public clinic or health
maintenance organization, these regimens are
expensive. Only nicotinic acid, available as a
generic product, costs less than several hun-
dred dollars per year.

As more products become available (new
HMG CoA reductase inhibitors are in the
preliminary phases of approval by the Food
and Drug Administration) and as alternative
agents (psyllium or oat bran, for instance) are
evaluated, price competition may lower the
costs of treatment.

Health Outcomes of Treatment

There is little information about the ef-
fects of treating hypercholesterolemia in the
elderly. None of the randomized controlled
clinical trials of the treatment of hyper-
cholesterolemia included significant numbers
of the elderly. Virtually all that is known
about the effects of treatment is based on
studies of middle- aged men. Several large
randomized trials have addressed the effects
of pharmacologic treatment in this popula-
t ion. Several other trials have assessed
dietary therapy.

Several lines of evidence suggest that
treatment might be effective. For example,
animal (83) and human studies ( 16,76) have
found that cholesterol reduction can slow or
even reverse the progression of  athero-
sclerosis. Clinical trials have shown that
treatment can impede the development of
heart disease in hypercholesterolemic individ-
uals. At least two studies found that reduc-
ing cholesterol levels that start above 260
mg/dl can diminish cardiovascular mortality,
and one study has shown that a cholesterol-
lowering medication reduces 15-year all-
cause mortality among survivors of myocar-
dial infarction.

Table 5 displays key f indings from
several major studies of interventions to

reduce mortality by lowering cholesterol.
Asymptomatic, hypercholesterolemic individ-
uals, such as those who would be identified
in a screening program, were the subjects of
several primary prevention trials. These trials
have shown that moderate cholesterol reduc-
t ion  lowers  bo th  the  inc idence  o f  and
mortality from CHD among individuals who
have no clinical evidence of CHD. However,
the interventions did not significantly affect
all-cause mortality. The Lipid Research
Clinics-Coronary Primary Prevention Trial
(LRC-CPPT) is widely cited as the first ran-
domized trial to show that drug therapy of
hypercholesterolemia in asymptomatic sub-
jects reduces coronary disease morbidity and
mortal it y. The LRC-CPPT enrolled 3,806
men aged 35 to 59 whose serum cholesterol,
after an attempt at dietary management, was
at least 265. Both the intervention and con-
trol groups continued to receive a dietary in-
tervention after the start of the trial. At an
average of 7 years of followup, the choles -
tyramine-treated group suffered less mor-
bidity and mortality from ischemic heart dis-
ease than the control group. There was a
statistically significant (p<0.01) reduction in
the incidence of angina, which was experi-
enced by 15 percent of the control group and
12 percent of the treatment group. CHD
mortality was also reduced by the interven-
tion; 2.3 percent of the control group died
from definite or suspected CHD death, com-
pared with 1.7 percent of the cholestyramine
group. However, all-cause mortality was 3.7
percent and 3.6 percent in the control and
cholestyramine-treated groups, respectively, a
difference that was not statistically significant
(78). Analysis of the cholestyramine-treated
patients showed that an 8-percent reduction
in serum total cholesterol was associated with
a 19-percent reduction in CHD incidence.
The magnitude of the reduction in the in-
cidence of CHD corresponded to the degree
of reduction in total cholesterol levels. Thus,
the individuals who adhered closely to the in-
tervention tended to have larger declines in
cholesterol and a lower incidence of CHD
(79). However, CHD incidence in the control
group did not show a statistically significant
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relation to the degree of cholesterol lowering
due to diet (71). In summary, the LRC-
CPPT trial showed that cholestyramine given
to hypercholesterolemic, asymptomatic men
wi thou t  a  p r io r  myocard ia l  in fa rc t ion
diminishes morbidity and mortality from
CHD but does not reduce overall 7-year
mortality.

The  He l s ink i  Hear t  S tudy ,  ano the r
medication trial, obtained similar results in
4,081 asymptomatic, hypercholesterolemic
men aged 40 to 55 who were randomly as-
signed to receive either placebo or gem-
fibrozil (36). Beyond 2 years of followup,
gem f ib roz i l  dec reased  to ta l  and  LDL
cholesterol by about 9 percent each and
raised HDL cholesterol levels by 9 percent.
At 5 years of followup, compared to the con-
trols, the gemfibrozil group experienced sig-
nificantly fewer cardiac events but the same
overall mortality rate. Most of the excess
noncardiac deaths in the treatment groups of
both the LRC-CPPT trial and the Helsinki
Heart  Study were due to accidents and
violence.

The Oslo Study (56), which enrolled
more than 1,200 men whose cholesterol levels
ranged from 290 to 380 mg/dl (average value,
328.9 mg/dl), found that a combined diet and
smoking intervention produced a large but
statistically insignificant fall in all-cause
mortality. By the end of the trial (averaging
5 years of observation), 2.6 percent of the in-
tervention group died, compared with 3.8
percent  of  the control  group (P=0.246).
Near ly  80  pe rcen t  o f  the  men  smoked
cigarettes at the time of enrollment, and the
combined intervention decreased tobacco con-
sumption by 45 percent. In a followup study
conducted after the termination of the trial
(between 8.5 and 10 years after enrollment),
the difference in overall mortality approached
statistical significance. By that time, 3.15
percent of the intervention group and 4.94
percent of the control group had died, cor-
responding to a one-sided p-value of approx-
imately 0.05, not adjusted for multiple com-
parisons (57). Because the intervention sub-

stantially reduced cigarette smoking during
the tr ial ,  the trend toward a significant
decline in overall mortality could not be at-
tributed to cholesterol reduction alone. This
trial enrolled men whose cholesterol levels
were higher than in the populations included
in the LRC-CPPT and Helsinki studies, and
its small sample size limited its power to
detect clinically significant differences in
outcomes.

Other trials that were designed to lower
coronary disease and death rates by reducing
cholesterol did not show a benefit from the
intervention. In at least one case, there may
have been no benefit because the intervention
did not lower the cholesterol level substan-
tial y. In MRFIT, which tested a multi-
faceted intervention (designed to alter diet,
promote smoking cessation, and control blood
pressure), the cholesterol level in the inter-
vention group fell by only 2 percent more
than in the control group, and neither CHD
nor all-cause mortality was lower in the in-
tervention group.

Evidence from trials of individuals with
established CHD complements the findings
from primary prevention studies of cho-
lesterol reduction. Established CHD might
not seem to be amenable to preventive ef-
forts, so trials targeted toward middle-aged
men who have CHD might not seem directly
relevant to a screening population of asymp-
tomatic elderly men and women. Despite
such concerns, these studies provide impor-
tant clues to the likely effects of cholesterol
reduction in asymptomatic individuals. Men
with CHD are at such a high risk of death
from CHD and of recurrent cardiac morbidity
that secondary prevention might show a
benefit from cholesterol reduction in this
population, despite a relatively short period
of observation. The Coronary Drug Project,
a  secondary prevention tr ial  that  tested
several cholesterol-lowering interventions in
this population, has provided evidence that
cholesterol reduction leads to lower all-cause
mortality. This study showed that nicotinic
acid, when given to 30 to 64 year-old male
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survivors of myocardial infarction, reduced
cholesterol levels by about 10 percent (21). It
had no effect on mortality at a followup pe-
riod averaging 6 years. However, at an aver-
age of 15 years after the inception of the tri-
al, the men treated with nicotinic acid had an
all-cause mortality rate that was 11 percent
lower than the placebo group (p=0.0004),
even though the Coronary Drug Project reg-
imen only lasted for about 6 years. The
mortality reduction was primarily due to a
fall in the CHD mortality rate. Larger bene-
fits were reported in another secondary pre-
vention trial, the Stockholm Ischemic Heart
Disease Study (1 00), which found a 29 per-
cent reduction in 5-year all-cause mortality
among survivors of myocardial infarction
treated with a combination of clofibrate and
nicotinic acid. However, only limited con-
clusions can be drawn from this trial, It was
small and not double-blinded; the authors did
not report whether the all-cause mortality
difference was statistically significant; and 24
percent of the intervention group withdrew

from the trial (as against only 10 percent of
the control group).

In the absence of direct evidence perti-
nent to the elderly, these studies must serve
as the most important basis for inferring the
effects of cholesterol reduction in older
Americans. Although cholesterol reduction
can reduce the incidence of CHD and the
rate of CHD death among middle-aged
asymptomatic men without clinical evidence
of heart disease, it has not been shown to
lower overall mortality in this population.
These studies may not have had sufficient
years of followup or numbers of subjects to
detect an overall mortality benefit, but bene-
fits delayed for many years might not be
pertinent to the elderly, who have a high rate
of death from other causes. If the elderly
suffer more side effects from medication or
dietary interventions than the subjects of
these trials did, the case for treating hyper-
cholesterolemia will be weakened.



—— .——

6. IMPLICATIONS FOR MEDICARE

Implications of Cholesterol
Screening in the Elderly for Total
Health Care Expenditures

The literature reviewed in the preceding
chapters suggests that the health benefits,
particularly as measured by total mortality, of
cholesterol screening in the elderly are un-
proven and may be smaller than in middle-
aged

■

■

■

people:

Cholesterol assays in routine clinical use
are not as reliable as those employed in
epidemiologic studies and may not pre-
dict risk as accurately.
The evidence that cholesterol level is a
risk factor for coronary heart disease
(CHD) in the elderly is not as consistent
and conclusive as the evidence for
middle-aged men. Furthermore, it ap-
pears not to be a risk factor for overall
mortality in the upper ages.
There are no randomized trials of the
impact of cholesterol reduction on CHD
or overall morbidity or mortality in the
elderly, and no randomized trial has
proven that cholesterol reduction lowers
overall mortality in the populations that
have been studied, with the exception of
a study of male survivors of myocardial
infarct ion.
Apart from diet, treatment in the elderly
may have more adverse side effects than
treatment in younger populations. The
elderly take more drugs on a regular
basis than do other patients. Multiple
drug therapies increase the risk of inter-
actions among the different chemical
compounds. In addition, as individuals
age, they may be less able to tolerate the
unpleasant side effects of cholesterol-
lowering drugs themselves.

Cholesterol reduction has been found to
reduce CHD morbidity and mortal i ty in
middle-aged men, but it did not improve

overall survival during the study periods of
the randomized trials (usually less than 10
years). Consequently, data about existing
treatments do not provide convincing evi-
dence that cholesterol reduction would in-
crease life expectancy among the elderly.
Cholesterol reduction might improve quality
of life by reducing the symptoms of CHD,
but it would also require changes in diet or
suffering the side effects of medication.

Because no study has documented the
survival or morbidity benefits of cholesterol
reduction in the asymptomatic elderly, a pre-
cise estimate of the costs and effectiveness of
cholesterol screening is impossible. However,
the National Institutes of Health has spon-
sored the development of recommended cho-
lesterol screening and treatment protocols for
the elderly (as well as for other age groups)
and has widely disseminated these recoin -
mendations to physicians and the public
(1 16). Therefore, OTA estimated the annual
national health care expenditures associated
with full implementation of the National
Cholesterol  Education Program (NCEP)
screening and treatment protocols in the
elderly population,

The model, described in detail in appen-
dix C, estimates both screening expenditures
and expenditures associated with treating all
diagnosed hypercholesterolemia in 1995. The
number of people who would be treated for
hypercholesterolemia, either with dietary
guidelines or ultimately, with medication, was
estimated with data on the distribution of
serum cholesterol and low-density lipoprotein
(LDL) levels in the elderly (1 18,1 19). When
data on important elements of the model were
unavailable, a range of costs was generated to
reflect the probable boundaries for specific
estimates. For example, the NCEP guidelines
call for dietary treatment in certain cho-
lesterol and LDL ranges only when two or
more other risk factors (such as being male,

35
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Table 6--- Estimated Total Health Care Costs of Full Compliance With National Cholesterol
Education Program Protocola in the Elderly Population in 1995 (in millions of 1988 dollars)

P e r c e n t  o f
p o p u l a t i o n S c r e e n i n g  a n d

t r e a t e d d i a g n o s t i c  c o s t s T o t a l  c o s t s

aAdult  T r e a t m e n t  P a n e l , N a t i o n a l  C h o l e s t e r o l  E d u c a t i o n  P r o g r a m ,  N a t i o n a l  H e a r t ,  L u n g ,  a n d  B l o o d  I n s t i t u t e ,
N a t i o n a l  I n s t i t u t e s  o f  H e a l t h ,  U . S .  D e p a r t m e n t  o f  H e a l t h  a n d  H u m a n  S e r v i c e s ,  ‘ R e p o r t  o f  t h e  N a t i o n a l
C h o l e s t e r o l  E d u c a t i o n  P r o g r a m  E x p e r t  P a n e l  o n  D e t e c t i o n ,  E v a l u a t i o n , a n d  T r e a t m e n t  o f  H i g h  B l o o d
C h o l e s t e r o l  i n  A d u l t s , ”  A r c h .  I n t e r n .  M e d .  148:36-69,  1 9 8 8 .

b Assunes

cAssunes

SOURCE:

t h a t  p a t i e n t s  r e c e i v i n g  m e d i c a t i o n  p a y

t h a t  p a t i e n t s  r e c e i v i n g  m e d i c a t i o n  p a y

O f f i c e  o f  T e c h n o l o g y  A s s e s s m e n t ,  1 9 8 9 .

S 5 2 5  p e r  y e a r  f o r  n i a c i n  a n d  r e l a t e d  m o n i t o r i n g .

$ 1 , 6 8 7  p e r  y e a r  f o r  lovastatin  a n d  re[ated m o n i t o r i n g .

hypertensive, a smoker, or having diabetes)
are present. Because data on the frequency
with which such risk factors occur in the
elderly population are unavailable, the num-
ber of  elderly treated under the NCEP
protocols was estimated for frequencies rang-
ing from 30 to 70 percent of the population.

In other cases, where uncertainty exists
about specific factors, the model is con-
structed to underestimate costs. For example,
the health care costs associated with monitor-
ing people who are successful in controlling
cholesterol with diet are assumed to be zero.
Moreover, dietary intervention was assumed
to lower LDL levels by 10 percent, an effec-
tiveness rate that is reasonably optimistic rel-
ative to the existing empirical evidence (32).
Medication costs were based on prices paid
by a State pharmaceutical assistance agency
on behalf of its beneficiaries. These prices
may be lower than the average retail prices
that would be paid by Medicare beneficiaries.

The results of the analysis are presented
in table 6. The costs of performing the
laboratory tests associated with screening and
followup are a very small part of the total
costs of screening and treatment. Treatment
costs, particularly the costs of medications,
constitute the vast majority of annual total
costs of the NCEP. Even if relatively in-
expensive medications are chosen, the cost of
treating hypercholesterolemia is much greater
than the cost of detecting it. In 1995, the
costs of screening and followup testing would
be about $57 million, while total national
health care expenditures associated with
screening and treatment would range from at
least $2.9 billion to $14.2 billion.

The cost estimates in table 6 show what
would be spent nationally if all elderly people
were to comply with screening recommenda-
tions and adhere to the cholesterol lowering
therapy called for by the NCEP. Full corn-
pliance with the NCEP treatment guidelines
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would result in 47 to 57 percent of all elderly
Americans on some form of treatment, either
diet or medication. Many elderly people are
currently receiving cholesterol- lowering
therapy, so some of these costs are already
being incurred. But many others probably
would not comply with the recommended
screening or treatment protocols, even if
Medicare were to pay for cholesterol screen-
ing. For example, in a large well-established
and prevention-oriented health maintenance
organizat ion in the Northeastern United
States, only 75 percent of elderly enrollees
had had a serum cholesterol test within the
previous 5 years (40). If compliance with the
NCEP screening and therapy guidelines were
as low as 25 percent, then only 12 to 14 per-
cent of the elderly would actually enter
cholesterol-lowering treatment, and the an-
nual health care costs of screening and treat-
ment in the elderly would range from $782
million to $3.6 billion in 1995.

Although these cost estimates are based
on optimistic assumptions about the effec-
tiveness of diet in controlling cholesterol and
LDL, total estimated costs are extremely
sensitive to this assumption. If, for example,
a dietary intervention were shown to be able
to produce a permanent reduction in LDL
levels by 15 percent in the elderly, then na-
tional health care costs associated with full
compliance in the elderly would fall some-
where between $1.9 billion to $10 billion in
1995. At present, however, there is no reason
to expect such a level of effectiveness to be
obtained through dietary intervention in the
elderly.

Costs to Medicare

Medicare currently does not pay for
se rum cho les t e ro l  o r  o the r  l i popro te in
measurement on a screening basis. However,
these procedures are all covered as diagnostic
services or as part of the management of pre-
viously diagnosed CHD or hypercholes-
terolemia. Medicare currently pays 80 per-
cent of allowed charges after the beneficiary
has met an annual deductible. Assuming that

Medicare similarly were to pay 80 percent of
screening expenditures, Medicare costs for
screening only (including initial testing and-
followup, but not treatment) would be be-
tween $50 million and $62.6 million in 1995
under a regimen of full compliance with the
NCEP guidelines. In addition, Medicare
would pay 80 percent of allowed charges for
physician services and diagnostic procedures
necessary for monitoring drug therapy, which
would range from about $250 to $550 annual-
ly for each treated individual. If the entire
elderly population were to comply fully with
the NCEP guidelines, these Medicare ex-
penditures would range from $1 billion to
$5.4 billion in 1995, depending on the fre-
quency of  r isk factors  and the mix of
medications prescribed for the population.
With a 25 percent compliance rate in the
elderly, Medicare’s expenditures would be
reduced proportionately to between $261 mil-
lion and $1.3 billion.

Expenditures associated with actual drug
purchases would be covered by the prescrip-
tion drug benefit of the Medicare Cata-
strophic Coverage Act of 1988 (Public Law
100-360). Cholesterol-lowering medications
will first be eligible for reimbursement in
1991, with each beneficiary facing a $600 an-
nual deductible on all prescription drug pur-
chases and a 50 percent copayment. Starting
in 1993, the deductible will be indexed so
that 16.8 percent of all Medicare beneficiaries
will have drug expenses that exceed the de-
ductible. The coinsurance rate will be 20
percent. Precise estimates of the Medicare
burden for  the costs  of  t reat ing hyper-
cholesterolemia diagnosed through a screening
program are not possible. Although only
three of the cholesterol-lowering drugs cur-
rently available are so expensive that they are
highly likely to exceed the annual deductible
(lovastatin, colestipol, and cholestyramine; see
table 4), Medicare beneficiaries using the
other cholesterol-lowering drugs may still be-
come eligible for reimbursement if their total
annual prescription drug expenses exceed the
deductible. For those elderly who use multi-
ple prescription drugs, a cholesterol screening
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benefit would substantially increase Medi-
care’s financial burden for the treatment of
hypercholesterolemia. Only one choles-terol-
lowering drug--niacin--whose annual retail
costs are estimated to be between $100 and
$300, would not be eligible for reimburse-
ment under the Catastrophic Coverage Act
because it does not require a physician’s pres-
cription.

Use of Cholesterol Screening
Services

Current Utilization

Little information exists on the current
use of cholesterol screening by the elderly.
None of the national household surveys con-
ducted to date by the National Center for
Health Statistics have collected data on the
frequency of cholesterol measurements. The
Health Care Financing Administrat ion’s
(HCFA)  Medicare  Procedures  Database
(BMAD) allows estimation of the number of
procedures and allowed charges reimbursed
under the Medicare program. The database
records the use of all medical and surgical
procedures as defined in the Current Proce-
dural Terminology (CPT) manual performed
in hospitals, ambulatory clinics, and physi-
cians offices.

HCFA provided OTA with data from its
BMAD files for all lipoprotein measurement
procedures paid by Medicare during calendar
year 1986 (see table 7). However, these
numbers provide little information about the
proportion of elderly with no history of hy-
perlipidemia or CHD who receive periodic
cholesterol screening. First, since Medicare
currently reimburses cholesterol measurement
only when a patient has symptoms or has
been given a diagnosis, the BMAD numbers
theoretically should not include any tests done
purely for screening purposes. In addition,
since the BMAD database records use by pro-
cedures rather than by persons, the numbers
in table 7 represent more than one test for
some Medicare beneficiaries.

Table 7. --Total  Number of Lipoprotein
Measurement  Serv ices  Al lowed  Under

Medicare in 1986 by Type of Procedure

C P Ta Number of ~
c o d e N a m e  o f  p r o c e d u r e a 1 lowed services

82465 T o t a l  s e r u m  c h o l e s t e r o l 6 7 8 , 6 6 6
8 2 4 7 0 T o t a l  s e r u m  c h o l e s t e r o l

a n d  e s t e r s 7 , 6 0 5
8 3 7 0 0 T o t a l  b l o o d  l i p i d s 5 7 , 4 8 4
8 3 7 0 5 F r a c t i o n a t e d  c h o l e s t e r o l

( c h o l e s t e r o l ,  t r i g l y c e r i d e s ,
a n d  p h o s p h o l i p i d s )

8 3 7 1 9 H i g h - d e n s i t y  l i p o p r o t e i n s
b y  u l t r a c e n t r a l  f u g a t i o n 3 2 , 8 3 3

8 3 7 2 0 L i p o p r o t e i n  f r a c t i o n a t i o n  b y
c a l c u l a t i o n  f o r m u l a 9 1 , 5 7 8

aPhysicianls  C u r r e n t  P r o c e d u r a l  T e r m i n o l o g y  J.A.
C o y ,  C.M.  F a n t a ,  A.J. Finkel  e t  a l .  (’eds.  )
( C h i c a g o ,  I L : A m e r i c a n  M e d i c a l  A s s o c i a t i o n ,  1 9 8 8 ) .

b D a t a  s u p p l i e d  b y  M . N e w t o n ,  Health C a r e  F i n a n c i n g
A d m i n i s t r a t i o n ,  B a l t i m o r e ,  M D ,  p e r s o n a l  c o m m u n i -
c a t i o n ,  O c t o b e r  1 9 8 8 .

SOURCE : O f f i c e  o f  T e c h n o l o g y  A s s e s s m e n t ,  1 9 8 9 .

Implementing a Cholesterol
Screening Benefit

A decision to include cholesterol screen-
ing under Medicare would present at least
two issues concerning payment for such ser-
vices:

1. Paying for cholesterol screening as part
of a physician’s office visit .-- OTA’s
analysis of expenditures associated with
the diagnosis of hypercholesterolemia in
the elderly only includes the charges
for specific screening procedures; it
does not include the cost of visiting the
physician’s office. Because many (if
not most) cholesterol screenings would
take place in the physician’s office, this
model implicitly assumes that all elderly
have their cholesterol checked while
visiting their doctor for some other rea-
son. For reimbursement purposes, this
assumption is not unreasonable, because
each procedure performed as part of a
screening program already can be billed
separately from the office visit charge
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2.

and has an assigned CPT code used by
Medicare in paying for services (28).
However, if beneficiaries make a spe-
cial visit to the physician just to have
their cholesterol checked, the cost of
the office visit becomes part of the true
cost of the screening benefit. It is also
possible that the introduction of a
cholesterol screening benefit would lead
to  an  inc rease  in  the  number  o f
physician office visits and other medi-
cal services used by Medicare benefi-
ciaries by simply encouraging individu-
als to pay greater attention to their own
health.
Paying for cholesterol screening in
community settings. --As the analysis in
this paper indicates, the technology ex-
ists to perform cholesterol measurement
in community settings with “desk-top”
analyzers. Current data suggest that the
cost of screening in community settings
with such technology is lower than
charges for such procedures in physi-
cians’ offices and laboratories. How-
ever, there currently is no mechanism
by which Medicare pays for medical
services offered in community facilities,
such as churches or senior citizens’ cen-
ters. If Medicare covered cholesterol
screening in these set t ings,  HCFA
would have to develop reimbursement
policies for them. As suggested in
OTA’s earlier analysis of glaucoma
screening for the elderly, HCFA might
pay the sponsors of community screen-
ing programs--hospitals, nonprofit or-
ganizations, etc--- a set rate per patient
for all Medicare beneficiaries screened
(96). Because the accuracy and preci-
sion of desk-top analyzers are, in part,
a direct function of the proficiency and
care of individuals using the technol-
ogy, policy makers would also need to
consider how to monitor the quality of
testing in community settings.

Costs and Effectiveness of
Cholesterol Screening

Is routine cholesterol screening a cost-
effect ive approach to the prevention of
coronary heart disease in the elderly? Cost-
effectiveness analysis usually assesses the cost
associated with a defined increase in a
measure of benefits. In health care, the most
commonly employed measure of effectiveness
is the change in life expectancy (or “quality-
adjusted” life expectancy) brought about by a
health intervention.  However,  the cost-
effectiveness ratio (the ratio of the incremen-
tal costs of the interventions to the incremen-
tal health effects) is undefined when there
are no health effects or when the intervention
has deleterious effects on health.

Because there have been no randomized
controlled trials of the health effects of
cholesterol reduction in the elderly, particular
weight must be placed on observational and
epidemiologic data about cholesterol as a risk
factor in the elderly. As reviewed above,
cholesterol is not as powerful a risk factor for
CHD in the elderly as it is in the middle-
aged. Furthermore, epidemiologic studies
have found that the cholesterol level is either
not associated with overall mortality rates or
is inversely associated with all-cause
mortality. In addition, randomized controlled
trials of the health effects of cholesterol
reduction have not included elderly
participants. It would be difficult to infer
from available evidence that elderly individu-
als with an elevated blood cholesterol level
would benefit from cholesterol reduction,
even if the cholesterol could be lowered
without  s ide effects  from medicat ion or
dietary change.

However, several developments may in-
crease the effectiveness of cholesterol screen-
ing in coming years. First, cholesterol mea-
surements in clinical laboratories and in other
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settings are likely to become more accurate,
in large part because of the efforts of the
Laboratory Standardization Panel of NCEP.
Standardization of high-density lipoprotein
and low-density lipoprotein measurements is
likely to improve as well, and one or both of
these lipoproteins may become the primary
screening tests for CHD risk in the elderly.
The powerful new medications to lower cho-

lesterol that have recently become available
seem to have few short-term side effects and
may prove to be more effective at lowering
cardiovascular risk than previously available
treatments. If  studies demonstrate that
cholesterol-lowering interventions reduce
CHD and al l-cause mortal i ty among the
elderly, the rationale for screening could be-
come more persuasive.
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APPENDIX C: EXPENDITURE MODEL FOR DIAGNOSIS AND
TREATMENT OF hypercholesterolemia IN THE ELDERLY

In order to analyze the cost implications
of a cholesterol screening benefit under
Medicare, OTA developed a model to esti-
mate annual total direct health care expendi-
tures associated with screening and treatment
of hypercholesterolemia in the elderly, This
appendix describes the model. The text of
the paper discusses the results of the analysis.

The Model

Several expert groups have recommended
periodic screening for hypercholesterolemia.
The most  recent  of  these guide l ines--
formulated by the Adult Treatment Panel of
the National Cholesterol Education Program
(NCEP)--provides a suggested model for the
detection and subsequent management of hy-
percholesterolemia. OTA has neither eval-
uated nor endorsed the protocol outlined by
the Adult Treatment Panel. However, be-
cause of the protocol’s wide dissemination
throughout the medical community, it is the
basis for estimating direct expenditures asso-
ciated with cholesterol screening and treat-
ment in the elderly.

The recommended protocol of NCEP is
as follows (1 16):

All adults should have their total serum
cholesterol measured at least once every
5 years.
If the cholesterol level is found to be
less than 200 mg/dl, it is classified as
“desirable, ” and no specific management
is required (educational materials about
diet and cardiac risk factors should be
provided).
If the cholesterol level is at least 200
mg/dl, the cholesterol test is repeated.
If the average of the two readings is be-
tween 200 and 239 mg/dl, it is classified
as “borderline-high” cholesterol. If the
average of the two readings is less than
200 mg/dl, further management is the
same as for individuals with a desirable
cholesterol level.

Table 8.--- NCEP Risk Factors for Coronary
Heart Disease

■

■

aNCEP  d o e s  n o t  s p e c i f y  t h e  c r i t e r i a  f o r  c a t e g o r -
i z i n g  p a t i e n t s  a s  d i a b e t i c  o r  h y p e r t e n s i v e .

ABBREVI  AT IONS :

S O U R C E :  O f f i c e

■ If the average of two readings is greater

CHD ❑ coronary heart disease;
HDL = high density 1 ipoprotein;
NCEP = National Cholesterol
Education Program.

of Technology Assessment, 1989.

than 239 mg/dl, or if it is at least 200
mg/dl and the individual has either a
history of coronary heart disease (CHD)
(defined as prior myocardial infarction,
or myocardial ischemia such as angina
pectoris), or two other CHD risk factors,
as shown in table 8, lipoprotein analysis
is recommended. Lipoprotein analysis
includes measurement of fasting total
cholesterol, triglycerides, and high-
density lipoproteins (HDL), and calcula-
t ion of  the low-densi ty l ipoprotein
(LDL) level (from the Friedewald for-
mula).
For persons who receive lipoprotein
analysis, further management is based
on the calculated LDL level. If it is less
than 130 mg/dl, the individual is con-
s i d e r e d  t o  h a v e  “ d e s i r a b l e  L D L
cholesterol,” and no specific further
management is required. Management
of an LDL level above 130 mg/dl
depends on the presence of other risk
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factors. All patients are started on a
dietary intervention for 6 months. If at
the end of that time they have failed to
achieve a desirable cholesterol level,
medications may be added, depending
on the LDL level, and the physician’s
discretion. These recommendations for
testing and therapy are summarized in
Figure 3.

Using an adaptation of this protocol,
OTA performed an analysis of the likely
health care expenditures associated with an
ongoing cholesterol screening and treatment
program for Medicare recipients. Because the
costs of medications vary widely, expendi-
tures for a range of medical regimens were
estimated in 1988 prices.

Assumptions

The assumptions used in this analysis ap-
pear in table 9 . The basis for the assump-
tions is as follows:

Size of the population to be screened---
The analysis uses the projected number of
American men and women aged 65 and over
in 1995 (113). The year 1995 was chosen be-
cause it would represent the first year in
which full screening of the population could
be anticipated under an every-5-year screen-
ing program.

Participation. --OTA estimated the cost.
of full compliance with the NCEP protocols
by all elderly people. Of course, not all
Medicare recipients will avail themselves of
the screening program or will comply with
drug therapy. For example,  one health
maintenance organization that provided OTA
with information on the use of preventive
services reported that of members over 6 5
years old, 75 percent had their cholesterol
measured at least once during a 5-year period
(40). Consequently, the model was con-
structed to estimate costs under various as-
sumptions about  levels  of  compliance.
Results are presented in the main body of
this report indicating how costs would change

Table 9--- Assumptions for Cholesterol Ex-
penditure Model

LDL measurement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 . 8 9
A n n u a l  c o s t s  o f  d r u g  a n d  m o n i t o r :

low-cost medication (niacin). .  .  .  .  .  .  .  .  .  .  .  .  .  525.00
h i g h - c o s t  m e d i c a t i o n  ( l o v a s t a t i n ) .  .  . . . . . . 1 , 6 7 8 . 0 0

L i p i d  d i s t r i b u t i o n s
T o t a l  c h o l e s t e r o l  ( m g / d l )

Mean
S t a n d a r d  d e v i a t i o n

L D L  c h o l e s t e r o l  ( m g / d l )
Mean
S t a n d a r d  d e v i a t i o n

C o r r e l a t i o n ,  t o t a l
a n d  L D L  c h o l e s t e r o l

P r o p o r t i o n  w i t h
c h o l e s t e r o l  u n d e r  2 0 0  ( m g / d l )
cho les tero l  under  2 4 0  ( m g / d l )

Men Women
2 2 1 . 0 0 2 4 6 . 0 0

6 2 . 3 3 6 0 . 2 1

1 4 9 . 0 0 1 6 2 . 0 0
4 0 . 0 0 4 4 . 0 0

0.84 0.88

0 . 3 7 0 . 2 2
0 . 6 2 0 . 4 6

A B B R E V I A T I O N :  L D L  = l o w - d e n s i t y  l i p o p r o t e i n .

SOURCE: O f f i c e  o f  T e c h n o l o g y  A s s e s s m e n t ,  1 9 8 9 .

if compliance with the NCEP screening and
therapy guidelines were only 25 percent in
the elderly.

Prevalence of risk factors.--The NCEP
protocol for determining lipoprotein fractions
and treatment depends not only on the serum
cholesterol but also on the presence of other
risk factors. A high-risk individual is iden-
tified as one with 2 or more of the risk fac-
tors. Information is unavailable about the
prevalence of other risk factors in relation to
the cholesterol level in the elderly. It seems
likely that a substantial number of Medicare
recipients will either have a history of CHD
or have two of the risk factors: about 20
percent of men and 15 percent of women
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Figure 3--- Protocol for Cholesterol Screening in the Elderly
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aged 65 and over are current smokers (122),
nearly 14 percent report that they have CHD,
and one half of Americans aged 65 to 74
have definite hypertension (121).

Because the precise number of elderly
individuals who have CHD or two other risk
factors is unknown, the analysis includes cal-
culations for three different assumptions:

the low-prevalence estimates assume that
30 percent of the Medicare recipients
are high-risk based on a history of CHD
or two risk factors for CHD (other than
hypercholesterolemia),
the middle-prevalence estimates assume
that 50 percent have the risk factors,
and
the high-prevalence estimates assume
that 70 percent have risk factors.

OTA assumed that the prevalence of the risk
factors is not correlated with the cholesterol
level; this assumption probably leads to an
underestimate of the number of persons who
will need treatment, since it is likely that the
risk factors are more common among individ-
uals whose cholesterol levels are elevated than
among those whose cholesterol levels fall be-
low 200 mg/dl. Given that male sex is a risk
factor according to the NCEP framework, the
high-prevalence assumption (70 percent) may
be the most likely value for men over 65
years old.

Number of participants requiring further
testing or treatment .--The analysis assumes
that the repeat cholesterol assay will give the
same result as the initial assay. This assump-
tion will underestimate screening expenditures
because it does not count the costs of repeat
total cholesterol screening for those people
whose initial readings are greater than 199
mg/dl, but who receive no further manage-
ment on the basis of the second screening.
The magnitude of this effect should be slight

but depends on the accuracy and precision of
the screening tests.1

The number of people in alternative
treatment groups (e.g., those who do not have
a history of CHD or two other CHD risk fac-
tors, but do have a cholesterol level in excess
of 200 mg/dl and an LDL cholesterol level
above 190 mg/dl) is calculated by assuming
that the total cholesterol and the LDL -
cholesterol level have a joint bivariate normal
distribution.

Followup testing. - -In order to calculate
how many individuals wil l  have repeat
cholesterol determinations, lipoprotein frac-
tionation, and recommendations for testing,
OTA used data from the National Health and
Nutrition Examination Survey, reproduced in
the NCEP report. The analysis assumes that
the total cholesterol level and the LDL -
cholesterol level have a bivariate normal dis-
tribution in the Medicare population, and use
the published figures for the mean and stan-
dard deviation of cholesterol and LDL for the
65 to 74 year-old age group. The corre-
lation between LDL cholesterol and total
cholesterol is assumed to be 0.84 for men,
and 0.88 for women, based on the Framing-
ham Heart Study, as shown in table 2. The
predicted number of people whose cholesterol
is less than 200 mg/dl or less than 240 mg/dl
is consistent with the percentiles noted in
table 1.

Response to diet. - -The model assumes
that individuals treated with diet will uni -

1  Uhi  le t h e  a c c u r a c y  a n d  p r e c i s i o n  o f  c h o l e s t e r o l
m e a s u r e m e n t  i s  i m p o r t a n t  i  n  e v a  1  u a t  i  n g  t h e  effec-
tiveness  o f  a  s c r e e n i n g  b e n e f i t ,  i t  i s  o f  l e s s  i m -
por tance  in  es t imat ing  the  h e a l t h  c a r e  e x p e n d i t u r e s
a s s o c i a t e d  with  such a  benef i t . H e n c e ,  O T A  d i d  n o t
bui [d in to  i t s  model  m o r e  s o p h i s t i c a t e d  m e c h a n i s m s
f o r  m o d e l  ling  how  well  t h e  v a r i o u s  s c r e e n i n g  t e c h -
n o l o g i e s  w o r k .
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formly achieve a 10-percent reduction in
LDL. This is  an optimist ic  assumption
regarding the effectiveness of dietary inter-
ventions in lowering LDL levels. The Multi-
ple Risk Factor Intervention Trial of middle-
aged men led to a 7-percent reduction in
LDL with diet . Even in the subset  of
participants with “best adherence,” LDL fell
by 8.6 percent (32).

Although the effectiveness of diet control
interventions appears to be limited, if a way
were found to reduce LDL levels more
dramatically through diet alone, the estimated
cost of the NCEP program would be greatly
reduced. Therefore, OTA also calculated how
costs might change if a 15 percent reduction
in LDL could be expected from diet.

Costs of testing. --The marginal cost of
performing lipoprotein analyses is uncertain.
Labora to ry  and  phys ic ian  cha rges  fo r
cholesterol determinations are highly variable.
For this analysis, total cholesterol measure-
ments were assumed to cost  $6.79 per
determination (which includes drawing the
blood and performing the analysis), the
Medicare average allowed charge in 1986 in-
flated to 1988 prices by the Medicare Eco-
nomic Index (87,94). This is more expensive
than the retail price of fingerstick cholesterol
determinations (47). The analysis assumes
that fractionation (measurement of HDL,
triglycerides, and total cholesterol, with a cal-
culated value of LDL) costs $16.89, the aver-
age allowed Medicare charge in 1988 dollars.

As is discussed in greater detail in the
text, the model does not include the cost of a
physician visit in estimating expenditures for
screening. It assumes that cholesterol screen-
ing either would take place in a community

setting or would occur as part of a patient’s
visit to the physician for some other purpose.
It is possible, however, that the introduction
of a cholesterol screening benefit would in-
crease the number of physician office visits
for Medicare beneficiaries and the health care
costs of the program would rise accordingly.

Costs of treatment protocols. --The anal-
ysis assumes that diet imposes no direct
health care costs. This  assumption un-
derestimates treatment expenditures, since
most patients participating in dietary therapy
requ i re  counse l ing  wi th  phys ic i ans  o r
dietitians in the establishment and monitoring
of their diets. The NCEP protocol recom-
mends that people on dietary therapy have a
“complete clinical evaluation. ” The costs of
such an evaluation are not included in the
model.

Under certain conditions, if improvement
in LDL levels with diet is totally inadequate,
the NCEP protocol leaves it at the physician’s
discretion whether to continue with diet or to
initiate therapy with medication. The model
assumes that physicians will always be con-
servative in decisions and will not initiate
medication. Thus, the model is extremely
conservative in estimating the number of
elderly people who would end up on medica-
tion and the costs of their treatment.

For medications, OTA calculated the
estimated annual expenditures in 1988 dollars
for a low cost regimen of $525 per patient
per year for niacin, and a high cost regimen
of $1,687 for lovastatin, including the costs
of followup testing. The figures are obtained
from table 4, and the text of the paper de-
scribes how they were derived.



ACRONYMS

A HA
BMAD
CDC
CHD
CPT
CTF
CVD
EDTA
HCFA
HDL
HMG CoA
LDL
LRC-CPPT
MRFIT
NCEP
NHLBI
PVD
VLDL

--American Heart Association
--Medicare Procedure Database
--Centers for Disease Control
--Coronary heart disease
--Current procedural terminology
--Canadian Task Force
--Cardiovascular disease
--Ethylenediaminetetraacetate
--Health Care Financing Administration
--High-density lipoprotein
--3-hydroxy-3-methyl glutaryl coenzyme-A reductase
--Low-density lipoprotein
--Lipid Research Clinics-Coronary Primary Prevention Trial
--Multiple Risk Factor Intervention Trial
--National Cholesterol Education Program
--National Heart, Lung, and Blood Institute
--Peripheral vascular disease
--Very low-density lipoprotein
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