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INTRODUCTION

Aducanumab, a weight-dosed Alzheimer's drug with
uncertain benefits and high cost, could strain Medi-
care's budget if approved for widespread use.’ In April
2022, Medicare issued a final determination restricting
aducanumab'’s use in clinical trials. However, Medi-
care's coverage decision may still be overturned by
legal challenges, potentially leading to much higher
uptake.2 Moreover, several other Alzheimer's infusion
drugs similar to aducanumab are currently in the
development pipeline.’

Because aducanumab is available in two fixed-dose
vial sizes, its use may result in large amounts of dis-
carded drugs and wasteful spending.*> To quantify the
amount of discarded drug and potential savings that
could be generated from more efficient aducanumab
vial sizes, we analyzed patient weight distributions from
a nationally representative sample of Medicare benefi-
ciaries with mild cognitive impairment (MCI) or mild
dementia.

METHODS

We used nationally representative data from the 2016
Health and Retirement Study (HRS), focusing on partici-
pants aged >65years with Medicare Part B insurance.
Using validated cognitive measures to identify patients
with MCI or mild dementia and self/proxy-reported
patient weights, we estimated a lower and upper bound
of potentially eligible patients to receive aducanumab
(Figure S1, Tables S1 and S2, and Appendix S1).%”

The manufacturer created two vial sizes: 170
mg/1.7 ml and 300mg/3.0 ml. Assuming a 10 mg/kg
monthly dose, we counted the number of vials needed for
each patient weight category, and multiplied the per-vial
costs by the survey-weighted population (e.g., 7.96% of
the upper-bound survey-weighted population weighing
85-90 kg required three 300 mg/3 ml vials, or $2538 x
0.0796 per month, Table 1), and summarized across cate-
gories to derive a weighted average for drug spending. To
estimate annualized per-patient discarded drug, we sub-
tracted the milligrams of the patient weight-based dose
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(Continued)

TABLE 1

Upper bound
population

Lower bound
population

Estimated

Estimated

Number
of 300

Number
of 170

Percentage
of upper
bound

Percentage

of lower
bound

Self/proxy-
reported

patient

components of discarded drug discarded drug

components of

Calculated

for lower bound for upper bound

weighted average
of monthly cost

weighted average
of monthly cost

$2352.89
$28,234.68

spending for

mg/3.0 ml

vials

mg/1.7 ml

vials

population (mg)

population (mg)

full dose ($)

sample

sample

weight (kg)

$2313.28
$27,759.30

Total average per-person monthly cost (with 3% markup)

Total average per-person annualized cost (with 3% markup)

255,241,984

89,485,061

Total amount of monthly discarded drug (milligrams)

Note: To estimate the average per-person drug price for 1 year of aducanumab, we used the self-reported weight distribution of the lower and upper bound populations. For these calculations, we used data for all

patients in the sample and did not incorporate expected drug uptake or exclusions based on plaque burden, which we later account for in calculating total discarded drug (see Figure 1). We defined 27 categories of

self-reported weights in the population and used the most efficient dosing for each category to calculate the number of vials needed given the fixed-dose per vial. We multiplied the number of vials by the per-vial cost

obtained from publicly available sources. We multiplied these category-specific costs by their percentage of the weighted population and summed these costs. For example, patients who weigh between 77 and 81 kg

would require three 170 mg/1.7 ml vials, costing $479.40 x 3, plus one 300 mg/3 ml vial, costing $846 x 1, or $2284.20 in total. Given that 8.25% of the lower bound sample falls in this weight range, we then multiply

$2284.20 x 0.0825 to obtain $188.44 per month for the lower bound group. For the upper bound group, we would multiply $2284.20 x 0.0927 to yield $211.70 per month. We repeated this process for each of the
categories. We summed these values to obtain a per-person monthly cost for the lower and upper bounds, including a 3% markup. Because our cohort restricts to Medicare Part B beneficiaries, we include a 3%

markup to reflect that Medicare initially pays 103% of wholesale acquisition cost (WAC) until an Average Sales Price (ASP) becomes available. We then multiplied these monthly values by 12 months to obtain an

annualized drug price estimate for each group.

needed for each patient in the non-survey-weighted sam-
ple from the total dose provided in the most cost-efficient
combination of vials. For example, an 85kg patient
requires 850 mg of drug provided by three 300 mg/3.0 ml
vials (900 mg total), with 50 mg of discarded drug per
month. We multiplied monthly discarded drug (mg) for
each survey participant by the survey-weighted population
(e.g., for the same 85kg patient, multiply 50 mg of dis-
carded drug per month by the survey-weighted population
of 10,707 patients representing the 85 kg HRS survey par-
ticipant), multiplied by 12 months to annualize estimates.
We accounted for expected amyloid plaque rates”® in the
lower (37%) and upper-bound (68%) populations
(Figure 1). We tabulated costs using the 300 mg/3.0 ml vial
price. Hypothesizing that smaller vials could reduce the
amount of discarded drug, we simulated three alternative
size combinations (100 and 170 mg; 170 and 250 mg; and
80 mg, 170, and 300 mg), retaining at least one original vial
size, and quantified potential savings.

We used SAS version 9.4, accounting for clustering,
survey weights, and non-response to generate nationally
representative estimates. The University of California,
Los Angeles Institutional Review Board approved this
study, which follows Strengthening the Reporting of
Observational Studies in Epidemiology guidelines.

RESULTS

We identified lower and upper estimates of 737-2035 par-
ticipants, representing approximately 2,882,893 (95% CI
2.6-3.2 million) to 8,405,858 (95% CI 7.7-9.1 million)
Medicare Part B beneficiaries aged >65years with MCI
or mild dementia. Conservatively assuming a 10% drug
uptake, the equivalent of between 132,398 (95% CI
115,220-149,655) and 694,258 (95% CI 628,458-760,059)
300 mg/3.0 ml vials of aducanumab would be discarded
annually (Figure 1), costing between $115.4 (95% CI
$100.4-$130.4) million and $604.9 (95% CI $547.6-
$662.3) million each year. If the 300 mg/3.0 ml vial was
reduced to 100 mg/1.0 ml, savings would range between
$70.9 (95% CI $60.8-$81.1) and $369.0 (95% CI $331.1-
$406.9) million per year.

DISCUSSION

In this nationally representative analysis, a 10% drug
uptake would waste hundreds of thousands of
aducanumab vials annually, burdening Medicare with
$115-$605 million in wasteful spending each year. While
Medicare set limits on aducanumab’s use, Medicare's
decision may still be overturned.” With several other
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Lower Bound Estimate (n = 2,882,893):

US adults aged 65—-85 years with Medicare Part

B coverage, with MCI, and incorporating age and
clinical trial restrictions

‘ 85 kg example patient )

Upper Bound Estimate (n = 8,405,858):
US adults with age = 65 years with Medicare
Part B coverage, with MCI or mild dementia

( 85 kg example patient )

S

Requires three 300 mg/3.0 ml
vials (900 mg total) to infuse 850 mg of
drug per month

\i
[ 50 mg discarded per month ]

y

X

p

Multiply 50 mg of discarded drug per month bym
survey-weighted population represented by the 85 kg HRS

survey participant in the sample (n = 10,707)

[ 50 mg discarded per month ]

\

\i
[ 535,350 mg discarded per month J

y
[ 535,350 mg discarded per month J

\

Repeat for all patients in the\
non-survey weighted sample and take
the sum

[ Sum of waste: 89,485,061 mg/month ]

Sum of waste accounting for 37%
plaque burden: 33,109,453 mg/month

A

Sum of waste assuming 10% uptake:
3,310,947.3 mg/month

\

Equivalent wasted 300 mg/3.0 ml
vials per year: 132,438

/ Multipying by N
percentage expected to have
v \_ amyloid plaque burden / \

(Assuming 10% uptake)

/ Dividing by 300 mg and \
\_multiplying by 12 months /

A
[ Sum of waste: 255,241,984 mg/month ]

Sum of waste accounting for 68%
plaque burden: 173,564,549
mg/month

y

Sum of waste assuming 10% uptake:
17,356,454.9 mg/month

y
Equivalent wasted 300 mg/3.0 ml

Multiplying by price per
300 mg/3ml vial ($846.00) and
adding 3% markup /

vials per year: 694,258

A\

Estimated annual spending on
discarded drug: $115,403,729

y

Estimated annual spending on
discarded drug: $604,962,707

/ Dividing by estimated tota\
annual spending, with 3% markup

w.gs bilion and $15.66 bilion)_/

A

Waste as a percentage of total
spending: 3.88%

FIGURE 1

y

Waste as a percentage of total
spending: 3.86%

Estimated aducanumab wasted 300 mg/3.0 ml vials and spending on discarded drug. To estimate the sum of waste for those

who would be eligible for aducanumab (i.e., those with amyloid plaque burden), we assumed that the patient weight distribution of
participants with plaque (included) was the same as the weight distribution for those without plaque (excluded). The HRS does not collect
data on amyloid plaque burden, so we used a range of population estimates of amyloid plaque burden seen on PET (37% for the lower
bound, 68% for the upper bound). We conservatively assumed 10% uptake in our analysis and assumed that the patient weight distribution
and plaque burden of those wiestimated to take aducanumab was the same as the 90% estimated to not take aducanumab.

Alzheimer's infusion drugs in the pipeline, aducanumab
will not be the last Part B infusion drug to threaten Medi-
care's solvency. Given Medicare's 15% premium increase
in 2022 due to anticipated aducanumab uptake, greater

attention to efficient vial packaging could improve the
value of future of Part B spending, constrain Part B pre-
mium growth, and limit beneficiaries’ out-of-pocket
spending.
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This study has limitations. While self/proxy-reported
cognitive measures and weights were previously
validated,® surveys may misclassify some cases. We used
plaque prevalence rates from population studies rather
than PET scans on HRS participants.”® We assumed
patient weights would be randomly distributed by plaque
presence and by aducanumab uptake, that vial and
manufacturing costs would be negligible and that drug
pricing would not change.

Reducing vial size could decrease wasteful spending
from discarded vials by over 60%, with policy implica-
tions for all weight-based infusion drugs.
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