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INTRODUCTION

Orphan drugs are products with at least one Food and Drug
Administration (FDA)-approved indication to treat rare dis-
eases affecting fewer than 200,000 Americans. Many orphan
drugs also have FDA-approved non-orphan indications.1

Manufacturers of orphan drugs enjoy extended periods free
from generic competition,1 allowing them considerable lati-
tude on pricing. In 2016, annual list price spending per patient
exceeded $50,000 for 40.9% of orphan drugs,1 prompting
concerns over the burden of high prices on payers. Commer-
cially insured patients, however, may also be burdened by
these prices, particularly if they pay a percentage of drug
prices through deductibles and co-insurance.2 Though prior
studies have examined orphan drug benefit design,3 none have
examined out-of-pocket spending for these drugs. We estimat-
ed out-of-pocket spending on orphan drug prescription fills at
retail and mail-order pharmacies among a national sample of
commercially insured adults.

METHODS

We analyzed the 2014 Truven MarketScan Commercial
Claims and Encounters database, which includes claims from
non-elderly individuals who received insurance from large
employers in all 50 states.4 The sample included adults aged
18–64 years with pharmacy benefit coverage who were con-
tinuously insured during 2014.
Using the FDA orphan drug database,5 we identified 119

drugs approved by the FDA to be marketed as an orphan drug
by January 1, 2014, and that maintained market exclusivity
during the entirety of 2014. We used national drug codes
associated with the brand names of these drugs to identify
prescription drug fills. We included fills whether they were for
orphan or non-orphan indications.
We calculated total fills, total annual and out-of-pocket

spending (the sum of deductibles, co-insurance, and co-pays),
mean and median total and out-of-pocket spending per fill,
mean annual total and out-of-pocket spending per orphan drug

Buser^ (i.e., patients with ≥ 1 fill in 2014), the percentage of
users with different levels of annual out-of-pocket spending
(e.g., $0–$100), and mean and median annual out-of-pocket
spending among users who were and were not enrolled in high-
deductible health plans throughout 2014. We identified the 10
drugs accounting for the most out-of-pocket spending.

RESULTS

Among our sample of 19,182,738 adults, there were 200,207
orphan drug users (1.0% of the sample) (Table 1). These users
filled 744,182 orphan drug prescriptions in 2014.
Total annual spending on orphan drugs was $2.2 billion,

mean total spending per fill was $2902 (median $1614), and
mean annual total spending per user was $10,786 (median
$727). Total annual out-of-pocket spending represented 3.1%
of total annual spending.
Mean out-of-pocket spending per fill was $90 (median $40)

and mean annual out-of-pocket spending per user was $333
(median $96). Among all users, 52.6% spent $0–$100 per year
out-of-pocket, 14.4% spent more than $500, and 0.2% spent
more than $7500. Among the 14.3% of users enrolled in high-
deductible health plans, mean annual out-of-pocket spending was
$581 (median $123), compared with $291 (median $90) among
other users.
The top 10 drugs by out-of-pocket spending accounted for

84% of out-of-pocket spending on orphan drugs in the sample
(Table 2).

DISCUSSION

Among commercially insured patients who filled orphan drug
prescriptions, mean total and out-of-pocket spending on these
drugs in 2014 was $10,786 and $333, respectively. Our results
suggest that commercial insurance benefit design protects
most patients from high orphan drug prices. However, this
protection is not distributed equally. In 2014, out-of-pocket
spending exceeded $500 for 1 in 7 patients and exceeded
$7500 for 2 in 1000 patients.
Estimates exclude out-of-pocket spending for orphan drug

utilization that was not reimbursed through pharmacy benefits
(e.g., physician-administered drugs), and do not account forPublished online October 15, 2018
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Table 2 Top 10 Orphan Drugs Accounting for the Most Out-of-pocket Spending, MarketScan 2014

Brand name
(generic name; manufacturer; orphan indicationsa)

Total
fills

Total
spending

Total
spending
per fill

Out-of-
pocket
spending

Out-of-pocket
spending per
fill

Humira
(adalimumab; Abbvie; juvenile rheumatoid arthritis)

253,372 $994,723,784 $3926 $32,837,680 $130

Colcrys
(colchicine; AR Holding Company; familial Mediterranean fever)

204,185 $46,114,018 $226 $8,905,880 $44

Viread
(tenofovir; Gilead Sciences; pediatric HIV infection)

33,249 $41,060,656 $1235 $2,641,165 $79

Normixb

(rifaximin; Salix; hepatic encephalopathy)
28,985 $35,551,145 $1227 $2,059,552 $71

Gleevec
(imatinib mesylate; Novartis; gastrointestinal stromal tumors and
acute lymphoblastic leukemia)

14,779 $163,321,123 $11,051 $1,865,557 $126

Durezol
(difluprednate; Alcon; anterior uveitis and panuveitis)

43,239 $5,656,205 $131 $1,782,241 $41

Ampyra
(dalfampridine; Acorda; multiple sclerosis)

17,358 $39,608,120 $2282 $1,751,424 $101

Revlimid
(lenalidomide; Celgene; mantle cell lymphoma)

14,565 $138,927,525 $9538 $1,662,057 $114

Gralisec

(gabapentin; Depomed; post-herpetic neuralgia)
24,199 $9,020,026 $373 $1,369,261 $57

Sensipar
(cinacalcet; Amgen; hypercalcemia in primary hyperparathyroidism)

19,485 $21,728,071 $1115 $1,321,589 $68

aDrugs may have multiple orphan indications as well as non-orphan indications. Total and out-of-pocket spending in the table reflects both orphan and
non-orphan use
bIn the FDA orphan drug database, the brand name for rifaximin is listed as Normix. This drug is now marketed as Xifaxan
cOrphan status is assigned to a particular drug-manufacturer combination. Gabapentin manufactured by Depomed (brand name Gralise) is an orphan
drug because it was granted an orphan indication for the treatment of post-herpetic neuralgia. Gabapentin manufactured by other companies does not
have an orphan indication and therefore is not considered an orphan drug

Table 1 Fills and Spending on Orphan Drug Prescriptions, MarketScan 2014

Orphan drug prescription fillsa

Number of individuals in sample 19,182,738
Number of orphan drug prescriptions fills 744,182
Number of patients filling ≥1 orphan drug prescription in 2014 (Borphan drug users^) 200,207
Mean number of orphan drug prescription fills per orphan drug user 3.7
Total spending on orphan drug prescription fills
Total annual spending on orphan drug prescription fills ($ million) $2160
Mean annual spending per orphan drug prescription fill (median, inter-quartile range) $2902 ($1614, $2623)
Mean total annual spending per orphan drug user (median, inter-quartile range) $10,786 ($727, $11,091)
Out-of-pocket spending on orphan drug prescription fills
Total annual co-payments on orphan drug prescription fills ($ million) $38.5
Total annual deductible payments on orphan drug prescription fills ($ million) $14.9
Total annual co-insurance payments on orphan drug prescription fills ($ million) $13.4
Total annual out-of-pocket spending on orphan drug prescription fills ($ million) $66.8
Mean out-of-pocket spending per orphan drug prescription fill (median, inter-quartile range) $90 ($40, $50)
Mean annual out-of-pocket spending per orphan drug user (median, inter-quartile range) $333 ($96, $244)
Distribution of annual out-of-pocket spending per orphan drug user
Percent of orphan drug users with:
$0–$100 in annual out-of-pocket spending 52.6%
$101–$250 in annual out-of-pocket spending 20.5%
$251–$500 in annual out-of-pocket spending 13.3%
$501–$1000 in annual out-of-pocket spending 7.1%
$1001–$1500 in annual out-of-pocket spending 2.5%
$1501–$2000 in annual out-of-pocket spending 1.0%
$2001–$2500 in annual out-of-pocket spending 0.7%
$2501–$5000 in annual out-of-pocket spending 2.0%
$5001–$7500 in annual out-of-pocket spending 0.4%
> $7500 in annual out-of-pocket spending 0.2%

aTo identify orphan drugs, we identified drugs in the FDA orphan database that (1) were approved to be marketed as an orphan drug by January 1,
2014 (i.e., had at least one FDA-approved orphan indication by this date) and (2) maintained market exclusivity throughout 2014. We included six drugs
that did not have an exclusivity end date listed in the database, but had marketing approval dates during or after 2010, implying market exclusivity until
at least 2017 (Lumizyme, Elelyso, Gammaplex, Sylatron, Vpriv, and Xyntha). We excluded Wilate because orphan status was rescinded in 2012. For the
resulting 121 unique drugs, we merged brand names with the 2015 Truven Redbook to generate a list of national drug codes (NDCs). In a few cases in
which the Redbook did not contain NDCs for an orphan drug, we identified NDCs based on a search of the FDA Orange Book. For two drugs
(coccidioidin SD skin test antigen and botulism antitoxin), we could not find any associated NDCs. These drugs were eliminated, leaving 119 orphan
drugs in our study. Of these, 97 were filled at least once in 2014 by our sample

339Chua and Conti: Out-of-pocket Spending on Orphan Drug PrescriptionsJGIM



coupons or copay assistance programs. We could not deter-
mine whether patients had met deductibles or out-of-pocket
limits at the time of prescription fills, or whether patients self-
selected into plans with more generous pharmacy benefit
coverage when offered a choice.
We did not assess recent trends in out-of-pocket spending

since the mix of drugs with orphan status changes from year-
to-year and since there was a substantial loss of data contrib-
utors to MarketScan after 2014. However, the number of
orphan drugs, total spending on these drugs, and the use of
deductibles and co-insurance in commercial insurance phar-
macy benefits are each increasing.1, 2 Consequently, out-of-
pocket spending on orphan drugs may have risen since 2014,
potentially exacerbating access barriers among patients under-
going treatment for rare diseases with few therapeutic
alternatives.6
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