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By James D. Chambers, Teja Thorat, Junhee Pyo, Matthew Chenoweth, and Peter J. Neumann

Despite High Costs, Specialty
Drugs May Offer Value For Money
Comparable To That Of Traditional
Drugs

ABSTRACT Specialty drugs are often many times more expensive than
traditional drugs, which raises questions of affordability and value. We
compared the value of specialty and traditional drugs approved by the
Food and Drug Administration (FDA) in the period 1999–2011. To do this,
we identified published estimates of additional health gains (measured in
quality-adjusted life-years, or QALYs) and increased costs of drug and
health care resource use that were associated with fifty-eight specialty
drugs and forty-four traditional drugs, compared to preexisting care. We
found that specialty drugs offered greater QALY gains (0.183 versus 0.002
QALYs) but were associated with greater additional costs ($12,238 versus
$784), compared to traditional drugs. The two types of drugs had
comparable cost-effectiveness. However, the distributions across the two
types differed, with 26 percent of specialty drugs—but only 9 percent of
traditional drugs—associated with incremental cost-effectiveness ratios of
greater than $150,000 per QALY. Our study suggests that although
specialty drugs often have higher costs than traditional drugs, they also
tend to confer greater benefits and hence may still offer reasonable value
for money.

D
espite substantial increases in
drug companies’ investment in
research and development, the
number of drugs approved each
yearby theFoodandDrugAdmin-

istration (FDA) has remained relatively con-
stant.1 What has changed is the nature of the
drugs that are approved. Today the majority of
approved drugs are specialty drugs, which are
often referred to as “large molecule” products.
They are produced using advanced biotechnolo-
gy and require special administration, monitor-
ing, and handling.2 In the past, the majority of
approved drugs were small-molecule products.
They aremanufactured using simpler processes,
are typically self-administered, and are most of-
ten dispensed through high-street retail phar-
macies.

Specialty drugs offer therapeutic advances for
a rangeof conditions, including cancer,hepatitis
C, rheumatoid arthritis, and multiple sclerosis.
However, these medications have attracted at-
tention frompolicymakers because of their high
cost—which on average is ten times more than
the cost of traditional drugs.3,4

Specialty drugs’ high prices raise questions
not only about their affordability, but also about
whether their cost is worth the clinical benefits
they provide.5–8 The drugs accounted for less
than 1 percent of US prescriptions in 2013 but
for more than a quarter of prescription drug
spending.9 Payers typically group specialty drugs
separately from traditional drugs to facilitate
specific management strategies.
We evaluated incremental health improve-

ments and incremental costs associated with
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specialty drugs upon their introduction into
the market, relative to prevailing treatment op-
tions—that is, existing drug or nondrug treat-
ments. We then compared our findings with
those obtained from equivalent analyses of tra-
ditional—that is, nonspecialty—drugs.
Incremental health improvements are re-

ported as the additional quality-adjusted
life-years (QALYs) offered by a new treatment,
compared to previous treatment options. Incre-
mental costs are reported as the additional costs
associated with a new treatment compared to
existing treatment options, with both drug costs
and other related costs—such as those of hospi-
talizations and health care resource use—
accounted for during the time period used in
the studies we reviewed. To our knowledge, this
study is the first to evaluate systematically the
additional health gains and costs associatedwith
FDA-approved specialty drugs. It thus provides a
new perspective on the debate regarding the val-
ue of pharmaceuticals.

Study Data And Methods
We developed a data set of incremental QALY
gains and incremental costs associated with spe-
cialty and traditional drugs. The QALY is a stan-
dard metric of health impact that accounts for
both length and quality of life. A year of perfect
health is equal to one QALY, and a year of less-
than-perfect health is equal to less than one,
depending on the level of impairment or disabil-
ity. For example, two years of life lived at perfect
health equal two QALYs. Five years of life experi-
enced with a quality of life of 0.4 per year also
equal twoQALYs. The advantage of QALYs is that
they combine in one number bothmorbidity and
mortality effects. Thus, their use facilitates the
comparisons of treatments across diseases.10–12

Search Strategy And Data We used the
FDA’s website to identify all newmolecular enti-
ties (NMEs)—that is, drugs that had not previ-
ously been approved by the FDA or marketed in
the United States—that were approved in the
period 1999–2011.13 We classified each approved
pharmaceutical as a specialty drug or a tradition-
al drug, depending on its inclusion (or lack
thereof) in the specialty drug lists of the two
largest pharmacy benefitmanagers in theUnited
States, CVS Caremark and Express Scripts.14,15

For each drug, we searched the PubMed data-
base for cost-utility studies—that is, cost-
effectiveness studies reporting a cost per QALY
gained—and for comparative effectiveness stud-
ies that compared the risks and benefits of com-
peting treatments in terms of QALYs. We
searched using the drug’s chemical and brand
names and the search term quality adjusted life

year OR QALY. We limited our search to studies
that involved human participants and whose re-
sults were published in English-language
journals.
We considered cost-utility and comparative ef-

fectiveness studies that evaluated drugs in our
sample for a labeled indication and also those
that compared the drugs with alternative thera-
peutic approaches available at the time of FDA
approval. When a study compared the drug of
interest to multiple alternatives, we selected as
the comparator the most effective available in-
tervention at the time of FDA approval—that is,
the comparable drug with the largest reported
QALY gain.
For example, one article16 compared the drug

of interest—treprostinil, a specialty drug ap-
proved by the FDA in 2002 for the treatment
of pulmonary arterial hypertension—to five
FDA-approved alternatives: epoprostenol (ap-
proved in 1995), bosentan (2001), iloprost
(2005), sildenafil (2005), and ambrisentan
(2007). Of the drugs that were available before
the FDA approved treprostinil, bosentan was es-
timated to be most effective: Its additional QALY
gainwas reported to be0.06QALYs, compared to
treprostinil. We therefore included a QALY gain
of −0.06 for treprostinil in our data set.
We considered the study investigators’ reason-

ing for the choice of comparators—for example,
it was consistent with treatment guidelines or
represented prevailing practice. We excluded
studies that evaluated the drug of interest for
an off-label indication; compared the drug to
treatments that were not available on the date
of its FDA approval; or did not, in our judgment,
compare the drug to an appropriate active treat-
ment—that is, the drug was compared to a pla-
cebo or no treatment, despite the availability of
an active comparator.
We also categorized each study according to its

source of sponsorship: whether it was sponsored
by the pharmaceutical industry, was sponsored
by a nonindustry source, or was unfunded.
QALY Gains And Additional Costs We used

the included studies to develop the data set men-
tioned above of incremental QALY gains and in-
cremental costs associated with each specialty
and traditional drug and the available compara-
tor intervention.We relied on values reported in
each study’s base-case analysis, since we deemed
them to be the most accurate estimates.
When multiple incremental QALY gains and

incremental costs were reported in the base
case—such as results pertaining to different pa-
tient populations or time horizons—we included
each of them in our data set. For example,
Maurizio Benucci and coauthors17 compared
adalimumab to alternatives for the treatment
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of rheumatoid arthritis using two time hori-
zons—twelve months and twenty-four months—
in base-case analyses; thus, we included both. In
such instances, we took an average of the re-
ported values to assign a single estimate of in-
cremental QALY gain and incremental cost for
each study.
When a drug was associated with multiple

studies, we calculated an aggregate estimate of
incremental QALY gain and incremental cost by
applying an equal weight to each study. For ex-
ample, if a drugwas associatedwith four studies,
we assigned a weight of one-quarter to each
study estimate. In this way, we estimated a single
incremental QALYgain and incremental cost for
each drug.
When necessary, for the reported incremental

costs, we converted foreign currency into US
dollars using foreign exchange rates obtained
from the US Federal Reserve website.18 We inflat-
ed or deflated the results to 2013 values using the
US Consumer Price Index.19

For each drug, we calculated an aggregate in-
cremental cost-effectiveness ratio—that is, cost
per QALYgained—by dividing the average incre-
mental cost by the average incremental
QALY gain.

Analysis There is evidence that pharmaceuti-
cal industry funding may influence cost-utility
study findings. Therefore, to be conservative,
our analysis included only studies that were
funded by nonindustry sources and those that
were unfunded.20,21 We compared incremental
QALY gains and incremental costs for specialty
versus traditional drugs using Mann-Whitney U
tests (to compare median values of the different
distributions) and Kolmogorov-Smirnov tests
(to compare the shape of different distribu-
tions).We compared the aggregate cost-effective-
ness of specialty and traditional drugs, also us-
ing Mann-Whitney U and Kolmogorov-Smirnov

tests.22 We used these nonparametric statistical
tests because of the number of drugs with high
QALY gains and high incremental costs that
skewed the data set.
In sensitivity analyses, we compared specialty

versus traditional drugs’ incremental QALY
gains and incremental costs, using the highest,
and then the lowest, reported estimates of incre-
mental QALY gains and costs for each drug.We
also performed a sensitivity analysis to evaluate
the effect of considering each drug only for its
first FDA-approved indication. In other words,
for drugs with estimates for multiple approved
indications, in this sensitivity analysiswe includ-
ed only studies using the indications for which
the drugs were first approved, and we excluded
studies for indications that the FDA approved
after the original approval.
Limitations This study has a number of lim-

itations.
Because estimates of incremental QALY gains

and incremental costs were not available for all
FDA-approved drugs, our sample was not entire-
ly representative of the universe of such drugs.
Moreover, because we included only drugs ap-
proved by the FDA in the period 1999–2011, our
data set did not include all of the therapeutic
options that are currently available for the dis-
eases we studied. For instance, our data set in-
cluded various drugs indicated for rheumatoid
arthritis, including abatacept (Orencia), adali-
mumab (Humira), andanakinra (Kineret).How-
ever, it did not include important therapies ap-
proved outside the study period, such as
etanercept (Enbrel), which was approved by
the FDA in 1998. Therefore, this research is in-
sufficient for people who use cost-effectiveness
evidence to select the most appropriate thera-
peutic option from available treatment options.
Another limitation is that published studies

vary with respect to country setting, methodolo-
gy, perspective, and so forth.23–25 In addition, our
study averaged QALY gains across studies and
did not account for how health gains were dis-
tributed among patients. Some patients may
benefit much more than others, and costs can
differ substantially across patients.
Incremental cost and cost-effectiveness find-

ings should be interpreted with caution. We re-
lied on the incremental costs reported in the
cost-utility studies—that is, the aggregate addi-
tional cost associated with a treatment, includ-
ing costs of drugs, hospitalizations, and the use
of other health care resources. Thus, we were
unable to make drug-specific cost adjustments.
To facilitate comparisons, we inflated costs to a
2013 value using the Consumer Price Index.
However, in doing so we did not account for
howactual drugpricesmight have changed since

Our study suggests
that many new
specialty and
traditional drugs offer
relatively modest
benefits over
preexisting care.
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the time when the study was conducted.
Furthermore, cost-utility analyses typically in-

corporate a drug’s list price, which rarely reflects
the actual price paid by the health plan. And our
conversion of costs in foreign currency to US
dollars (explained above) did not account for
variations in drug prices across countries.26

The aim of this study was to assess the impact
of new drugs compared to that of preexisting
treatment options. Thus, the choice of compara-
tor was integral to our research. Because of our
reliance on published estimates, on occasion the
comparator varied across studies. However, for
studies that reported results formultiple compa-
rators, we mitigated this limitation by selecting
the most effective comparator available at the
time the drug was introduced.
We used the drug as the unit of analysis. We

considered all FDA-approved indications con-
currently, taking into account the average incre-
mental QALY gains and incremental costs of the
drug across all indications for which estimates
were available. For instance, for adalimumab
(Humira), a specialty drug approved for a variety
of indications, we identified separate cost and
QALY estimates for rheumatoid arthritis, psori-
atic arthritis, and Crohn’s disease. For pregaba-
lin (Lyrica), we identified estimates for diabetic
neuropathy and postherpetic neuralgia.
So that each drug would appear only once in

the data set, we took the average of the reported
incremental QALYgains and costs across indica-
tions. As noted above, we performed a sensitivity
analysis when we included only estimates of
QALYgains and costs for the first approved indi-
cation.

Study Results
TheFDAapproved279NMEs in theperiod 1999–
2011, of which 154 (55.2 percent) were specialty
drugs. We identified at least one relevant cost-
utility or comparative effectiveness study (com-
paring the risks and benefits of competing treat-
ments in terms of QALYs) for 102 (37 percent) of
theNMEs, of which 58were specialty drugs. Our
data set included 244 cost-utility studies and 9
comparative effectiveness studies. Forty-six
drugs were associated with a single study.
The median incremental QALY gain across

all drugs was 0.031 QALYs, or roughly one and
a half weeks of quality-adjusted survival gain
(Exhibit 1). ThemeanQALYgainwas0.17QALYs.
Specialty drugs and traditional drugs had medi-
an QALY gains of 0.183 and 0.002, respectively
(Mann-Whitney U test: p < 0:01; Kolmogorov-
Smirnov test: p < 0:01), and mean QALY gains
of 0.25 and 0.08, respectively.
Thirty-two drugs in our data set (31 percent)

were estimated to be less effective or no more
effective than existing care—that is, they had
zero or negative incremental QALYs. This was
the case for fifteen of the specialty drugs (26 per-
cent) and seventeen of the traditional drugs
(39 percent).
The median additional cost over preexisting

care across all drugs was $2,950, and the mean
difference was $42,561 (Exhibit 1). Specialty
drugs and traditional drugs were associatedwith
median additional costs of $12,238 and $784
(Mann-Whitney U test: p < 0:01; Kolmogorov-
Smirnov test: p < 0:01), respectively, and mean
incremental costs of $72,917 and $3,237, respec-
tively.
The median and mean values differed because

a number of drugs were associated with notably
highQALYgains and additional costs (Exhibits 2
and 3). Thirteen of the top fifteen drugs in terms
of QALY gains were specialty drugs (Exhibit 4),
as were all of the top fifteen drugs in terms of
largest additional costs (Exhibit 5).
Two specialty drugs and five traditional drugs

were estimated to be dominant (more effective
and less costly than the comparator); six special-
ty drugs and thirteen traditional drugs were es-
timated to be dominated (less effective andmore
costly than the comparator) (Exhibit 1). For the
distribution of aggregate incremental cost-effec-
tiveness ratios across specialty and traditional
drugs, see online Appendix Exhibit 1.27 Nine spe-
cialty drugs and four traditional drugs were esti-
mated to be less effective and less costly than the
comparator.
We found that the distributions of cost-effec-

tiveness differed somewhat. There were sixty-
two drugs with positive incremental cost-effec-
tiveness ratios. Among the forty specialty drugs,
fifteen (38 percent) were associated with ratios
of at least $150,000 per QALY (Exhibit 1). The
same was true of four of twenty-two (18 percent)
of the traditional drugs).We foundno significant
difference between the cost-effectiveness of
specialty and traditional drugs (Mann Whitney
U test: p ¼ 0:88; Kolmogorov-Smirnov test:
p ¼ 0:35).
The results of sensitivity analyses when we

Payers have not yet
found the formula for
managing specialty
drugs.
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included the highest and lowest reported esti-
mates of incremental QALYgains and incremen-
tal costs were qualitatively the same in terms of
the significance, sign, and order of magnitude.
As noted above, we also conducted a sensitivity
analysis for drugs with multiple indications by
including only studies of the indication for
which the drug was first approved. The results
were qualitatively the same as our primary
findings.

Discussion
Our study suggests that many new specialty and
traditional drugs offer relativelymodest benefits
over preexisting care. Thirty-two percent of the
drugs in our data set (26 percent of the specialty
drugs and 39 percent of the traditional drugs)
offered no health benefit over preexisting treat-
ments. Of the drugs that did offer health bene-
fits, approximately one-third (data not shown)
offered less than 0.1 incrementalQALYs (special-
ty drugs, 14 percent; traditional drugs, 63 per-

Exhibit 1

Overview Of Study Findings: Comparison Of Specialty Drugs With Traditional Drugs In Terms Of Cost Utility And Value

All drugs Specialty drugs Traditional drugs

Number 102 58 44

QALY gain compared to previous treatment options
Median 0.031 0.183 0.002
Interquartile range (0.31) (0.48) (0.06)
Mean 0.17 0.25 0.08
Standard deviation (0.88) (1.15) (0.22)

Additional costsa ($)
Median 2,950 12,238 784
Interquartile range (19,732) (35,248) (3,572)
Mean 42,561 72,917 3,237
Standard deviation (371,831) (494,678) (6,341)

Aggregate incremental cost-effectiveness ratiosb

Dominant (more effective and less costly) 7 2 5
Less than $25,000 13 8 5
$25,000 to <$50,000 12 5 7
$50,000 to <$100,000 10 6 4
$100,000 to <$150,000 8 6 2
$150,000 to <$200,000 5 4 1
$200,000 to <$250,000 1 1 0
$250,000 to <$300,000 3 3 0
$300,000 or more 10 7 3
Dominated (less effective and more costly) 19 6 13
Less costly and less effective 13 9 4

Disease category
Cancer 25 22 3
Infectious disease 16 12 4
Circulatory disease 14 4 10
Endocrine disorders 11 2 9
Musculoskeletal and rheumatologic disease 11 8 3
Neuropsychiatric and neurological conditions 10 1 9
Eye conditions 3 3 0
Genito-urinary disease 3 1 2
Hematologic disease 2 2 0
Respiratory system disease 2 1 1
Multiplec 2 1 1
Digestive disease 1 1 0
Skin and subcutaneous tissue disease 1 0 1
Other 1 0 1

SOURCE Authors’ analysis. aOver the time period used in the reviewed cost-utility study compared to previous treatment options. Both
drug costs and other related costs, such as those of hospitalizations and health care resource use, were accounted for during the time
period used in the studies that we reviewed. bCost per quality-adjusted life-year (QALY) calculated from the average of incremental
changes in QALYs and costs for each drug. cTwo drugs, duloxetine hydrochloride (Cymbalta) and adalimumab (Humira), were associated
with multiple disease categories. Duloxetine hydrochloride is approved by the FDA for use with neuropsychiatric and neurological
conditions and endocrine disorders. Adalimumab is approved for use with musculoskeletal and rheumatologic diseases and
digestive disease.
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cent; Exhibit 2), or roughly five weeks of perfect
health. Two-thirds (data not shown) offered
less than 0.3 incremental QALYs (specialty
drugs, 49 percent; traditional drugs, 81 percent;
Exhibit 2), or roughly fifteen weeks of perfect
health. Themagnitude of the health gain that we
identified is largely consistent with other esti-
mates of the health benefits of medical inter-
ventions.28

Encouragingly, we identified a number of
drugs that offered substantial health gains. Four-

teenof the specialty drugs (24.1 percent) and two
traditional drugs (4.5 percent) offered more
than half a QALY, or six months of quality-
adjusted life expectancy (Exhibit 2). We found
that specialty drugs tended to offer greater
health improvements over preexisting care than
did traditional drugs, and that thirteen of the
fifteen drugs with the largest health gains were
specialty drugs (Exhibit 4). We also found that
specialty drugs tended to be associatedwith larg-
er incremental costs than traditional drugs, and
that all of the fifteen drugs with the largest addi-
tional costs were specialty drugs (Exhibit 5).
Weused the aggregated incrementalQALY and

cost data to calculate cost-effectiveness ratios for
each drug, andwe found that the distributions of
cost-effectiveness ratios differed somewhat.
However, there was no significant difference
in cost-effectiveness between specialty and tradi-
tional drugs. In other words, specialty drugs
were associated with greater incremental costs,
but they were also associated with larger
QALY gains.
The fact that specialty drugs were associated

with some of the largest health gains is not en-
tirely surprising. Specialty products were often
introduced for diseases with substantial unmet
health needs, such as cancer or multiple sclero-
sis. In contrast, many of the traditional drugs in
our sample were indicated for conditions—such
as influenza, gastroesophageal reflux disease,
type 2 diabetes, or chronic obstructive pulmo-
nary disease—that have been fairlywellmanaged
by existing therapies, at least for many patients.
Furthermore, many of the specialty drugs in

our data set were approved for use with diseases
that had few preexisting treatment options. For
example, imatinib (Gleevec) was approved for
use with chronic myeloid leukemia, and ranibi-
zumab (Lucentis) for age-relatedmacular degen-
eration. This was less often the case with tradi-
tional drugs, many of which entered a crowded
marketplace. For example, both rosuvastatin
(Crestor) and ezetimibe (Zetia) were approved
for use with hypercholesterolemia.
Our study suggests that specialty drugs often

havehigher costs than traditional drugs, but that
they also tend to confer greater benefits and
hencemay still offer reasonable value formoney.
We found that five of the fifteen drugs with the
largest additional costs were also among the fif-
teen drugs with the largest added benefits. For
example, imatinib (Gleevec) was estimated to
have the third-largest incremental cost
($151,746) and the second-largest incremental
QALY gain (4.1 QALYs), with a corresponding
incremental cost-effectiveness ratio of $36,921
per QALY (Exhibits 4 and 5).29,30

Of the fifteen drugs with the largest additional

Exhibit 2

Distribution Of Incremental Quality-Adjusted Life-Years (QALYs) Across Specialty And
Traditional Drugs

SOURCE Authors’ analysis.

Exhibit 3

Distribution Of Incremental Costs Across Specialty And Traditional Drugs

SOURCE Authors’ analysis. NOTE Studies of one specialty drug, natalizumab (Tysabri), did not report
incremental costs, so it is not included in this exhibit.
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costs, fivewere associatedwith ratios of less than
$100,000 per QALY, and two with ratios of less
than $50,000 per QALY (Exhibit 5), which are
commonly recognized benchmarks of cost-effec-
tiveness.31,32 Six other drugs—all specialty prod-
ucts—were associated with ratios of greater than
$250,000 per QALY.

Addressing The Cost Of Specialty
Drugs
The high costs of specialty drugs are placing an
increasing burden on payers, employers, and

patients. Payers have responded in large part
by shifting drug costs to patients. For example,
some payers have added a specialty drug tier to
their drug formularies, which requires patients
to pay copayments of $500 per month or coin-
surance of up to 50 percent of the drug’s cost.7,33

Given that some specialty drugs cost more than
$100,000 per year, this practice has put many
important drugs out of financial reach for some
patients.7,34,35

Formulary exclusion lists that the largest phar-
macy benefit managers have recently imple-
mented include drugs that are more expensive

Exhibit 4

Fifteen Drugs With The Largest Incremental Quality-Adjusted Life-Year (QALY) Gains Over Preexisting Care

Chemical name
(brand name) Indication

Specialty
status?

Year of FDA
approval

Average
incremental
QALY gain

Average incremental
cost over the time period
used in the reviewed
cost-utility study ($)

Aggregate
ICER ($)a

Deferasirox (Exjade)b Hemosiderosis caused by
transfusion-dependent
thalassemia

Yes 2005 4.2 168,469 40,144

Imatinib mesylate
(Gleevec)c

Chronic myeloid leukemia Yes 2001 4.1 151,746 36,921

Linezolid (Zyvox)d Bacterial infections No 2000 1.1 752 684

Ranibizumab
(Lucentis)e

Neovascular age-related
macular degeneration

Yes 2006 1.1 70,048 64,501

Bosentan (Tracleer)f Pulmonary arterial
hypertension

Yes 2001 1.0 −107,826 Dominant

Oxaliplatin (Eloxatin)g Metastatic carcinoma of
colon or rectum

Yes 2002 0.9 21,778 25,231

Dasatinib (Sprycel)h Chronic myeloid leukemia Yes 2006 0.8 97,987 118,952

Enfuvirtide (Fuzeon)i HIV-1 infection Yes 2003 0.8 72,215 91,227

Entecavir (Baraclude)j Chronic hepatitis B Yes 2005 0.8 3,178 4,119

Agalsidase beta
(Fabrazyme)k

Fabry disease Yes 2003 0.7 3,663,381 5,233,402

Adefovir dipivoxil
(Hepsera)l

Chronic hepatitis B Yes 2002 0.7 10,179 15,269

Lanthanum carbonate
(Fosrenol)m

Hyperphosphatemia in
end-stage renal disease
(second-line therapy)

No 2004 0.6 23,561 37,280

Drotrecogin alfa
(Xigris)n

Severe sepsis Yes 2001 0.6 13,216 23,616

Epirubicin
hydrochloride
(Ellence)o

Adjuvant chemotherapy
for breast cancer

Yes 1999 0.5 5,111 9,644

Peginterferon alfa-2b
(Pegintron)p

Chronic hepatitis C Yes 2001 0.5 7,514 14,197

SOURCE Authors’ analysis. NOTES Incremental costs and incremental cost-effectiveness ratios (ICERs) are reported in 2013 US dollars. Full citations of the items cited in
the exhibit footnotes are provided in the online Appendix (see Note 27 in text). “Dominant” is defined in the text and Exhibit 1. FDA is Food and Drug Administration.
aAggregate ICERs are calculated from the average of incremental changes in QALYs and costs for each drug. bHo et al., 2013; Keshtkaran et al., 2013; and Luangasanatip
et al., 2011. cChen et al., 2009 (Note 30 in text); and Dalziel et al., 2005 (Note 29 in text). dMcComb et al., 2014. eHernández-Pastor et al., 2010; Hernandez-Pastor et al.,
2008; Hodge et al., 2010; Hurley et al., 2008; and Stein et al., 2013. fChen et al., 2009; Garin et al., 2009 (Note 16 in text); and Highland et al., 2003. gAyvaci et al., 2013;
Eggington et al., 2006; Shiroiwa et al., 2012; and van Gils et al., 2013. hHoyle et al., 2011; Loveman et al., 2012; Pavey et al., 2012; and Rochau et al., 2014. iSax et al., 2005.
jHe et al.,2012; Toy et al., 2012; Wiens et al., 2013; Wu et al., 2010; and Wu et al., 2012. kRombach et al., 2013. lTakeda et al., 2007; and Wiens et al., 2013. mGoto et al., 2011.
nGreen et al., 2006; and Hjelmgren et al., 2005. oCampbell et al., 2011. pFonseca et al., 2009; Grieve et al., 2006; Hartwell et al., 2011; Salomon et al., 2003; Shepherd et al.,
2004; and Shepherd et al., 2007.
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than alternatives and that offer only question-
able health benefits. This suggests that simply
shifting costs to patients is no longer tenable.36

Ideally, payers will find alternative strategies to
address the challenge of ensuring that patients
have access to specialty drugs while reining in
drug spending.
For instance, in an attempt to make the man-

agement of specialty drugs more efficient, vari-
ous health plans have contracted with specialty
pharmacies to deliver specialty drugs to patients
andmonitor thedrugs’use.37Others are integrat-
ing specialty drugs—most ofwhich, because they

are administered by physicians, are covered
through a plan’s medical benefit—into their
pharmacy benefits to better monitor the drugs’
use by patients and identify areas for efficiency
gains.38,39 Payers are also increasingly adopting
value-based insurance designs—which align pa-
tient cost sharing with treatment cost-effective-
ness—in an attempt to improve drug adherence
and health outcomes and to contain costs by
encouraging the use of high-value care.33,40,41

Commonly applied byMedicare, but less so by
private payers, are policies that provide coverage
with evidence development—that is, they cover

Exhibit 5

Fifteen Drugs With The Largest Additional Costs Over Preexisting Care

Chemical name
(brand name) Indication

Specialty
status?

Year of FDA
approval

Average
incremental
QALY gain

Average incremental cost
over the time period used
in the reviewed cost-utility
study ($)

Aggregate
ICERa ($)

Agalsidase beta
(Fabrazyme)b

Fabry disease Yes 2003 0.7 3,663,381 5,233,402

Deferasirox
(Exjade)c

Hemosiderosis caused by
transfusion-dependent
thalassemia

Yes 2005 4.2 168,469 40,144

Imatinib mesylate
(Gleevec)d

Chronic myeloid leukemia Yes 2001 4.1 151,746 36,921

Omalizumab
(Xolair)e

Moderate to severe asthma Yes 2003 0.3 101,342 331,398

Dasatinib (Sprycel)f Chronic myeloid leukemia Yes 2006 0.8 97,987 118,952

Crizotinib (Xalkori)g Metastatic non-small-cell lung
cancer

Yes 2011 0.4 96,506 254,632

Cabazitaxel
(Jevtana Kit)h

Hormone-refractory metastatic
prostate cancer

Yes 2010 0.3 77,955 311,822

Enfuvirtide
(Fuzeon)i

HIV-1 infection Yes 2003 0.8 72,215 91,227

Ranibizumab
(Lucentis)j

Neovascular age-related macular
degeneration

Yes 2006 1.1 70,048 64,501

Fingolimod
(Gilenya)k

Relapsing forms of multiple
sclerosis

Yes 2010 0.2 62,516 315,736

Cetuximab
(Erbitux)l

Metastatic colorectal carcinoma Yes 2004 0.4 57,839 156,323

Abatacept
(Orencia)m

Rheumatoid arthritis Yes 2005 0.2 47,354 263,080

Temsirolimus
(Torisel)n

Advanced renal cell carcinoma Yes 2007 0.2 41,743 173,929

Cinacalcet
hydrochloride
(Sensipar)o

Secondary hyperparathyroidism in
chronic kidney disease

Yes 2004 0.5 39,358 82,599

Ambrisentan
(Letairis)p

Pulmonary artery hypertension Yes 2007 0.0 36,440 Dominated

SOURCE Authors’ analysis. NOTES Incremental cost-effectiveness ratios (ICERs) are reported in 2013 US dollars. “Dominated” is explained in the text and Exhibit 1. FDA is
Food and Drug Administration. QALY is quality-adjusted life-year. Full citations of the items cited in the exhibit footnotes are provided in the online Appendix (see Note 27
in text). aAggregate ICERs are calculated from the average of incremental changes in QALYs and costs for each drug. bRombach et al., 2013. cHo et al., 2013; Keshtkaran et
al., 2013; and Luangasanatip et al., 2011. dChen et al., 2009 (Note 30 in text); and Dalziel et al., 2005 (Note 29 in text). eNorman et al., 2013; and Wu et al., 2007. fHoyle et
al., 2011; Loveman et al., 2012; Pavey et al., 2012; and Rochau et al., 2014. gDjalalov et al., 2014. hZhong et al., 2013. iSax et al., 2005. jHernández-Pastor et al., 2010;
Hernandez-Pastor et al., 2008; Hodge et al., 2010; Hurley et al., 2008; and Stein et al., 2013. kCampbell et al., 2013; and Lee et al., 2012. lHoyle et al., 2013; and Mittmann et
al., 2009. mMalottki et al., 2011. nHoyle et al., 2010; and Thompson Coon et al., 2010. oGarside et al., 2007; and Komaba et al., 2012. pGarin et al., 2009.
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promising treatments on the condition that ad-
ditional effectiveness data are collected. These
policies thus permit the earlier adoption of
promising treatments and the better evaluation
of their benefits.42 Performance-based risk-shar-
ing agreements, sometimes called just risk-shar-
ing agreements, expand upon coverage with
evidence development policies and tie reim-
bursement to patient outcomes by limiting reim-
bursement to treatments that prove effective.43

This approach is promising. However, experi-
ence has shown that difficulties in establishing
suitable data infrastructures,measurement chal-
lenges, and implementation costs limit its use in
practice.44

Payers havenot yet found the formula forman-
aging specialty drugs. Insurers should continue
to experiment with a combination of existing
formulary management tools and novel strate-
gies to maximize patient access to specialty
drugs while minimizing their cost.

Conclusion
The health care system faces the challenge of
paying for effective specialty drugs while ensur-
ing that patients have access to themand that the
system is receiving good value for money it
spends.35 Our research shows that, compared
to traditional drugs, specialty drugs often offer
substantially increased health benefits over pre-
existing care. We also found that in the period
1999–2011, many of the drugs that have offered
the largest clinical advancements have been spe-
cialty drugs. However, the incremental costs for
specialty drugs have exceeded the incremental
costs of more conventional novel treatments.
Nevertheless, specialty drugs can offer good val-
ue for various complex and burdensome
diseases. ▪

This study was funded from internal
sources at the Center for the Evaluation
and Value in Risk in Health at Tufts
Medical Center. No external funding was
received for this work. The center

receives funding from a variety of
sources, including government agencies,
foundations, and pharmaceutical and
device companies. The Cost-
Effectiveness Analysis Registry, from

which we used data for this study, is
funded in part through a data
subscription program, to which a number
of pharmaceutical companies subscribe.
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