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Considering Health Spending

The Contribution Of New
Product Entry Versus Existing
Product Inflation In The Rising
Costs Of Drugs

ABSTRACT It is unknown to what extent rising drug costs are due to
inflation in the prices of existing drugs versus the entry of new products.
We used pricing data from First Databank and pharmacy claims from
UPMC Health Plan to quantify the contribution of new versus existing
drugs to the changes in costs of oral and injectable drugs used in
the outpatient setting in 2008–16. The costs of oral and injectable
brand-name drugs increased annually by 9.2 percent and 15.1 percent,
respectively, largely driven by existing drugs. For oral and injectable
specialty drugs, costs increased 20.6 percent and 12.5 percent,
respectively, with 71.1 percent and 52.4 percent of these increases
attributable to new drugs. Costs of oral and injectable generics increased
by 4.4 percent and 7.3 percent, respectively, driven by new drug entry. The
rising costs of generic and specialty drugs were mostly driven by new
product entry, whereas the rising costs of brand-name drugs were due to
existing drug price inflation.

R
isingdrugcosts areapressing con-
cern for theUShealth care system.
Annual increases in drug costs
have consistently exceeded gener-
al inflation in the past ten years.1

Drug prices increased annually by nearly 10 per-
cent in the period 2013–15—over six times the
rate of general inflation.1,2

Several studies have evaluated cost increases
for different drug classes, finding that specialty
drugs experienced the largest inflation, followed
by brand-name drugs.1,3,4 However, these studies
examined inflation only within existing
pharmaceuticals—that is, for each time period
they estimated the average change in prices for
drugs that were already in the market at the
beginning of the period.1,3,4 Although this ap-
proach is appropriate for estimating inflation,
it does not address a broader question: To what

extent are risingdrug costs due to inflation in the
prices of existing products versus the market
entry of new, more expensive drug products?
Answering this question is critical in the devel-
opmentof policies to improve the affordability of
medications in the US.
In this study we used pricing data from First

Databank and pharmacy claims from UPMC
Health Plan for the period 2005–16 to quantify
the contribution of new versus existing drug
products in the rising costs of prescription drugs
used in the outpatient setting in the US.

Study Data And Methods
Data Sources And Study Sample We obtained
monthly wholesale acquisition costs for all
National Drug Codes available in 2005–16 from
AnalySource (used with the permission of First

doi: 10.1377/hlthaff.2018.05147
HEALTH AFFAIRS 38,
NO. 1 (2019): 76–83
©2019 Project HOPE—
The People-to-People Health
Foundation, Inc.

Inmaculada Hernandez (inh3@
pitt.edu) is an assistant
professor of pharmacy and
therapeutics at the University
of Pittsburgh, in Pennsylvania.

Chester B. Good is the senior
medical director for Value-
based Pharmacy Initiatives at
the University of Pittsburgh
Medical Center (UPMC)
Center for High-Value Health
Care, within the Insurance
Services Division of UPMC.

David M. Cutler is the Otto
Eckstein Professor of Applied
Economics in the Department
of Economics at Harvard
University and a research
associate at the National
Bureau of Economic Research,
both in Cambridge,
Massachusetts.

Walid F. Gellad is a core
investigator at the Center for
Health Equity Research and
Promotion, Veterans Affairs
Pittsburgh Healthcare System,
and an associate professor of
medicine at the University of
Pittsburgh School of
Medicine.

Natasha Parekh is a senior
adviser in the UPMC
Insurance Services Division.

William H. Shrank is the chief
medical officer at UPMC
Health Plan.

76 Health Affairs January 2019 38 : 1

Considering Health Spending

Downloaded from HealthAffairs.org on February 05, 2019.
Copyright Project HOPE—The People-to-People Health Foundation, Inc.

For personal use only. All rights reserved. Reuse permissions at HealthAffairs.org.



Databank) and selected those drugs whose dos-
age formwas capsulesor tablets (“oral drugs”) or
vials, ampules, syringes, intravenous solutions,
injector pens, or infusion bottles (“injectable
drugs”). Our sample included 24,877 National
Drug Codes for oral drugs and 3,049 for in-
jectable drugs.We extracted the wholesale acqui-
sition costs in December of each year for each
unit of administration (tablets, capsules, vials,
or milliliters) and multiplied them by the num-
ber of units included in each code.We used the
number of units included in each code as a proxy
for the average number of units dispensed in a
claim, because this information was not avail-
able inourdata.Wholesale acquisition costswere
then reported asUS dollars per the average num-
ber of units included in a code.
We obtained annual counts of pharmacy

claims for each code in the period 2005–16 from
UPMC Health Plan. The plan is a health insurer
offering self-insured and fully insured commer-
cial, Medicare, special needs, Children’s Health
Insurance Program,Medicaid,Marketplace, and
behavioral health insurance to over 3.2 million
members in Pennsylvania and parts of Ohio,
West Virginia, and Maryland. We believe that
the plan provides a generally representative in-
dication of medication use in an insured popu-
lation.We calculated annual counts of pharmacy
claims for each National Drug Code, standard-
ized as if the total number of UPMC Health Plan
beneficiaries had remained constant since 2005.

Drug Classes For each year we categorized
drugs into new and existing products and into
brand-name, specialty, and generic drugs. For
each year new drug products were defined as
combinations of active ingredients, dosage
forms, and drug denominations (brand-name,
generic, or specialty) that became availablewith-
in the past three calendar years, and existing
drug products were defined as those available
before then. For instance, the firstNationalDrug
Code for a brand-name version of lisdexamfet-
amine capsules became available in 2007. All
codes for brand-name versions of the capsules
would be considered new drugs in 2007, 2008,
and 2009, but existing drugs from 2010 onward.
Similarly, the first code for a generic version of
escitalopram tablets became available in 2012.
All codes forgeneric versionsof the tabletswould
be considered new drugs in 2012, 2013, and
2014, but existing drugs from 2015 onward.
We used this definition because previous liter-

ature has estimated that adoption of new drugs
takes two to three years, onaverage.5,6 To identify
specialty medications, we used a list of specialty
medications obtained from a national pharmacy
benefit manager,7 as the Department of Human
andHealth Services previously used such a list to

study pharmaceutical pricing.8 All drug products
were identified at the National Drug Code level.
Analysis We calculated the average weighted

wholesale acquisition cost in December of every
year for all drug products and stratified for new
and existing drug products. This cost, which we
refer to as “averageweighted cost,” is the average
wholesale acquisition cost of all National Drug
Codes, weighted by the standardized counts
of pharmacy claims for each code in the respec-
tive year.1,9 Then, for every year we calculated
the increase in average weighted cost as the dif-
ference between the average weighted cost in
December of the given year and the cost in
December of the previous year, divided by the
cost in December of the previous year.1,8,9 For
example, the average weighted cost of all oral
generic drugs was $79.92 in December 2010
and $92.06 in December 2011, so the annual
change was 15.2 percent ($92.06 minus
$79.92, or $12.14, divided by $79.92).
To quantify annual changes in average weight-

ed costs that were due to existing versus new
drug products, we performed a similar calcula-
tion, using the estimates for the weighted aver-
age wholesale acquisition costs for existing or
for new drug products. The specific steps in-
volved in this calculation are described and illus-
trated in the online appendix.10

Analyses were stratified by brand-name, spe-
cialty, and generic medications and by oral and
injectable drugs, and they were conducted with
the statistical software SAS, version 9.4.
Limitations Our study was subject to several

limitations. First, because the US health care
system is market based, data on actual transac-
tion prices or on proprietary rebates are not ac-
cessible. As a result, we used wholesale acquisi-
tion costs as cost estimates; they represent
manufacturers’ list prices for a drug to whole-
salers but donot capture rebates or other typesof
discounts. Because rebates are often greater
once several exchangeable products within the
same therapeutic class have reached the market,
our estimates for the relative contribution of ex-
isting drugs to the rising costs of brand-name
drugs may be upward biased. In other words,
after rebates are accounted for, the contribution
of existing drugs may have been lower than we
estimated. Additionally, because the magnitude
of rebates has increased in the past decade,11–13

our findings likely overestimated cost increases
for brand-name drugs. Nonetheless, list prices
are commonly used to provide key directional
information about medication prices, and pa-
tients without insurance or those with coinsur-
ance or in high-deductible plans are exposed to
those prices.
Second, in calculating average costs and annu-
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al changes in those costs, we weighted each Na-
tional Drug Code by the counts of use in UPMC
Health Plan, because otherwise large increases
in costs of drugs used by a small number of pa-
tients would have had a misleadingly large im-
pact on our results. Although the use of weights
that represent the relative use of each code is a
strength of our study, the use of data from only
one insurer for their calculation limited the gen-
eralizability of our results.Nevertheless, because
UPMC Health Plan offers a wide range of insur-
ance products, its use was preferred over that of
other data sources that captured only one type of
insurance.
Third, becauseweusedpharmacy claims as the

source of weights, our study sample was more
representative of drugs commonly used in the
outpatient setting than of those used in the in-
patient setting. However, pharmacy claims rep-
resent 80 percent of claims for prescription
drugs and account for two-thirds of total phar-
maceutical spending.14

Fourth, our analyseswere stratified by route of
administration because our methods required
the use of comparable drugmarket baskets. Nev-
ertheless, drugsmight not have been completely
comparable across years, because the days’ sup-
ply provided by an average claim could have
changed across the study period. Evaluating
changes in average costs per month or year of
treatment could have mitigated this issue. How-
ever, this was not feasible because of the large
numbers of drugs included in the study, and
because many drugs are approved for several

indications that require different dosing.
Fifth, our analyses did not include drugs with

dosage forms other than tablets and capsules or
injectable preparations. Nevertheless, the dos-
age forms included in our analyses accounted
for 80 percent of all National Drug Codes cap-
tured in pharmacy claims.
Finally, we did not conduct analyses that com-

bined brand-name, specialty, and generic drugs
because there was a shift from brand-name to
generic drug use across our study period, and
our methods required the use of comparable
drug market baskets. Consequently, our study
did not examine how the expiration of brand-
name drug patents and those drugs’ subsequent
replacement with generics affected pharmaceu-
tical spending, which has been previously de-
scribed in the literature.15

Study Results
In the period 2008–16 the number of National
Drug Codes included in the study sample in-
creased from 11,201 to 24,825 for oral drugs
and from 1,708 to 3,047 for injectable drugs.
Average weighted costs increased across the
study period for all drug classes. For instance,
for oral brand-name drugs they increased by
92 percent, from $240.36 to $461.34. (For the
number of codes and the average weighted costs
for oral and injectable drugs available in every
year, see appendix exhibits A1 and A2.)10

Annual Changes In Average Costs Exhib-
its 1 and 2 show annual percentage changes in

Exhibit 1

Annual percent change in the average weighted costs of oral brand-name, generic, and specialty prescription drugs,
2008–16

SOURCE Authors’ analysis of pricing data from First Databank and pharmacy claims from UPMC Health Plan for the period 2005–16.
NOTES The point estimates for these annual changes are shown in exhibit 4. CPI is Consumer Price Index.
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the average weighted costs of brand-name, spe-
cialty, and generic drugs (new and existing com-
bined) in 2008–16, and exhibit 3 shows average
changes across the study period.

▸ BRAND-NAME DRUGS: Annual increases in
averageweighted costs of oral brand-namedrugs
averaged 9.2 percent across the study period.
They were particularly high in 2010–11 and
2014–16, when they exceeded 10 percent (exhib-
it 1). Average weighted costs of injectable brand-
name drugs also increased by over 10 percent in
the period 2009–13 (exhibit 2). Across the study
period, annual changes in average weighted
costs of injectable brand-name drugs aver-
aged 15.1 percent.

▸ SPECIALTY DRUGS: With an annual average
increase of 20.6 percent, oral specialty drugs
showed the largest cost increases and presented
an abrupt increase in 2014 following the approv-
al of sofosbuvir (Solvaldi) and ledipasvir/sofos-
buvir (Harvoni) (exhibit 1). Annual increases in
average weighted costs of injectable specialty
medications exceeded 15percent in2008–12 (ex-
hibit 2) and averaged 12.5 percent across the
study period.

▸ GENERIC DRUGS: Average weighted costs of
oral generic drugs increased in all years of the
study period except for 2012 and 2016, when
they decreased by more than 10 percent (exhib-
it 1). Across the study period, average weighted
costs of oral generics increased by an average of
4.4 percent. Annual changes in averageweighted
costsof injectablegenericdrugsaveraged7.3per-
cent across the study period. They were particu-
larly high in in2009, 2011, 2012, and2015,when
they exceeded 10 percent (exhibit 2).

New Versus Existing Drug Products Exhib-
it 4 shows the relative contributions of existing
and new drug products in the annual changes
in average weighted costs of oral and injectable
drugs in 2008–16, and appendix exhibits A3 and
A4 present these results in a visual manner.10

Exhibit 3 summarizes the relative contributions
of existing and new drug products across the
study period.
▸ ORAL BRAND-NAME DRUGS: Across the

study period, 87.3 percent of the annual in-

Exhibit 2

Annual percent change in the average weighted costs of injectable brand-name, generic, and specialty prescription drugs,
2008–16

SOURCE Authors’ analysis of pricing data from First Databank and pharmacy claims from UPMC Health Plan for the period 2005–16.
NOTES The point estimates for these annual changes are shown in exhibit 4. CPI is Consumer Price Index.

Exhibit 3

Relative contributions of new and existing drugs to the average annual percent change in
average weighted costs of oral and injectable drugs, by drug class, 2008–16

Drug class Oral drugs (%) Injectable drugs (%)
Brand-name drugs

Average annual change 9.2 15.1
Relative contribution
Existing drugs 87.3 104.3
New drugs 12.7 −4.3

Specialty drugs

Average annual change 20.6 12.5
Relative contribution
Existing drugs 28.9 47.6
New drugs 71.1 52.4

Generic drugs

Average annual change 4.4 7.3
Relative contribution
Existing drugs −68.2 −30.0
New drugs 168.2 130.0

SOURCE Authors’ analysis of pricing data from First Databank and pharmacy claims from UPMC
Health Plan for 2005–16. NOTES The table shows averages across 2008–16. Existing and new drugs
are explained in the text.
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creases in average weighted costs of brand-name
drugs was attributable to existing drugs and
12.7 percent to new drug products (exhibit 3).
The average weighted costs of oral brand-name
drugs decreased by over 10 percent in 2012 (ex-
hibit 4), coinciding with the patent expirations
of several widely used brand-name drugs—
including atorvastatin, clopidogrel, olanzapine,
quetiapine, escitalopram, montelukast, esome-
prazole, and methylphenidate.
▸ INJECTABLE BRAND-NAME DRUGS: Across

the studyperiod, increases in theaverageweight-
ed costs of injectable brand-name drugs were
mostly drivenby existingdrugs (exhibit 3).How-
ever, in 2010 and 2011, following the approval of
paliperidone (Invega Sustenna), 60.5 percent
and 80.2 percent, respectively, of the increases
in average weighted costs of injectable brand-
name drugs were attributed to new drug prod-
ucts (exhibit 4 and appendix exhibit A4).10 In

2012–16 cost increases were due to inflation in
the prices of existing drugs, particularly insu-
lins. In this period, new brand-name drugs
had a negative contribution to the annual
changes in averageweighted costs. Thiswasdriv-
en by influenza vaccines, which were cheaper
than average brand-name injectable drugs and
were continuously considered new medications
because their formulations were registered as
new active ingredients every year.
▸ ORAL SPECIALTY DRUGS: Costs of oral spe-

cialty drugs showed the largest annual increases,
71.1 percent of whichwere due tomarket entry of
new drug products and 28.9 percent to existing
drugprice inflation (exhibit 3). The contribution
of new drug products to these increases was par-
ticularly high in 2014, following the approval of
sofosbuvir (Sovaldi) and ledipasvir/sofosbuvir
(Harvoni) (exhibit 4 and appendix exhibit A3).10

In 2010–12 annual changes in the average

Exhibit 4

Relative contributions of new and existing drugs to the annual percent change in average weighted costs of oral and injectable drugs, by drug class,
2008–16

2008 2009 2010 2011 2012 2013 2014 2015 2016
Oral drugs

Brand-name
Average annual change 10.7% 8.0% 13.3% 14.0% −11.9% −1.5% 18.2% 18.9% 12.8%
Relative contribution
Existing drugs 102.3 103.6 102.5 98.3 117.2 250.7 87.2 87.3 83.3
New drugs −2.3 −3.6 −2.5 1.7 −17.3 −150.6 12.8 12.7 16.7

Specialty
Average annual change 12.8 10.7 12.3 17.4 22.2 19.2 58.3 28.5 4.4
Relative contribution
Existing drugs 54.9 77.4 80.0 94.7 97.1 53.8 8.0 −46.9 −251.0
New drugs 45.1 22.6 20.0 5.3 2.9 46.2 92.0 146.9 351.0

Generic
Average annual change 8.2 2.5 1.4 15.2 −15.1 10.5 18.8 8.8 −10.5
Relative contribution
Existing drugs 36.6 −216.6 −404.2 29.5 136.1 6.4 53.4 8.7 136.9
New drugs 63.3 316.4 504.2 70.6 −36.1 93.6 46.6 91.3 −36.9

Injectable drugs

Brand-name
Average annual change 15.5% 6.7% 19.6% 25.3% 17.3% 11.9% 27.4% 5.3% 6.8%
Relative contribution
Existing drugs 75.7 78.4 39.5 19.8 133.4 153.4 129.7 299.8 280.4
New drugs 24.3 21.6 60.5 80.2 −33.4 −53.4 −29.7 −199.8 −180.3

Specialty
Average annual change 21.5 18.8 16.7 17.9 16.2 13.9 −15.9 17.2 6.8
Relative contribution
Existing drugs 70.6 −1.3 −40.4 70.7 85.1 106.6 98.5 91.6 64.4
New drugs 29.4 101.3 140.4 29.3 14.9 −6.5 1.5 8.4 35.6

Generic
Average annual change −19.0 24.1 6.4 23.0 11.1 2.7 1.9 15.6 −0.4
Relative contribution
Existing drugs 102.9 39.5 −133.4 41.8 15.9 −379.8 −521.2 52.7 165.8
New drugs −2.9 60.5 233.4 58.2 84.0 479.6 621.9 47.4 −65.8

SOURCE Authors’ analysis of pricing data from First Databank and pharmacy claims from UPMC Health Plan for 2005–16. NOTE Existing and new drugs are explained in
the text.
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weightedcosts of oral specialtymedicationswere
largely accounted for by existing drugs.

▸ INJECTABLE SPECIALTY DRUGS: Across the
study period, 52.4 percent of the increases in
costs of injectable specialty medications were
due to the entry of new drugs and 47.6 percent
to existing drug price inflation (exhibit 3). In
2009 and 2010, following the approval of uste-
kinumab (Stelara) and golimumab (Simponi),
new drugs were the main contributors to cost
increases (exhibit 4 and appendix exhibit A4).10

However, in 2011–15 over 70 percent of the cost
increases were due to existing drugs. In 2014 the
average weighted costs of injectable specialty
medications decreased because of an abrupt de-
crease in the price of glatiramer acetate.

▸ ORAL GENERIC DRUGS: Across the study
period, existing generic drugs had a negative
contribution to the annual change in the average
weighted costs of oral generics (exhibit 3). How-
ever, new generic products weremore expensive
than those already on the market (appendix ex-
hibit A1)10 and tended to increase the average
weighted costs. The average weighted costs of
oral generics decreased by over 15 percent in
2012 (exhibit 1), following strong decreases in
the prices of widely used existing generic prod-
ucts, including omeprazole, simvastatin, and li-
sinopril.

▸ INJECTABLE GENERIC DRUGS: Similarly, in-
creases in the costs of injectable generics were
driven by the entry of new generic products (ex-
hibit 3). Existing generics had a negative contri-
bution to average weighted costs in most years,
particularly in 2010, 2013, and 2014, when pric-
es decreased abruptly. The contribution of new
generic products was particularly high in 2009–
14, following the market entry of generics for
enoxaparin, sumatriptan, oxaliplatin, and zole-
dronic acid.

Discussion
To our knowledge, our study is the first to quan-
tify the contributionsofnewversus existingdrug
products to the rising costs of outpatient pre-
scription drugs observed in the past decade.
Our analyses yielded three main findings. First,
costs increased considerably faster than infla-
tion across all drug classes, and increases were
highest for oral specialty drugs and lowest for
oral generics. Second, rising costs of brand-
name drugswere driven by inflation in the prices
of widely used existing drugs, and rising costs of
specialty drugsweredue to a combinationof new
product entry and existing product price infla-
tion,withnewdrugproduct entry accounting for
a larger proportion of rising costs. Finally, exist-
ing generics tended to decrease the average costs

of generic drugs.However, newgeneric products
were more expensive than those already in the
market, which drove the annual increases in av-
erage costs that we observed.
Our results are consistent with those of previ-

ous reports showing that specialty drugs had the
largest cost increases (about 12.5 percent every
year), followed by brand-name drugs (with aver-
age annual increases of 5–10 percent).1 Our ob-
servation that new and existing drug products
contribute in opposite directions to the annual
changes in average costs of generics explains the
apparently contradictory results in previous
studies.1,3 Whereas those that quantified infla-
tion for a fixed basket of generics found that
costs decreased annually by 7.5 percent,1 studies
that factored in new generics estimated that
costs increased by 3 percent.3 However, our es-
timates for the annual changes in average costs
are considerably higher than those reported by
the Consumer Price Index (CPI) for prescription
drugs,16 which likely reflects the different meth-
ods used in the calculation of these estimates.
Because inclusion in the basket of drugs mea-
sured by the CPI is dependent on popularity, new
drugs are less likely to be included in the CPI.17

Moreover, when new products are introduced
into the basket, their prices are not compared
to those of existing products.18,19 Becausemost of
the price increases related to the appearance of
new drugs is experienced at market entry, the
CPI does not capture increases in drug prices due
to the entry of new products that are more ex-
pensive than existing ones.20 Another important
methodological difference is the calculation of
weights:Whereasweused annual counts of phar-
macy claims as weights, the weight of each drug
in the CPI is calculated as a series of probabilities
that represent the probability that a specific out-
letwithin a regionwill be included in the sample,
and the relative use of every drug is calculated
from the Consumer Expenditure Survey, which
is updated every two years.19 In fact, a prior study
found that when CPI methodology was followed
but IQVIA National Prescription Audit data and
monthly pharmacy sales data were used as
weights, estimates for price indexes for prescrip-
tion drugs were larger than those reported by
the CPI.19

Our study has important implications. First,
costs increased faster than general inflation
across all drug categories. Even for oral generics,
the class with the smallest changes, annual in-
creases were more than double rates of general
inflation in the same time period. In the case of
specialty drugs, average costs increased thirteen
times faster than general inflation. These in-
creases threaten the affordability of pharmaceu-
tical benefits coverage by US public payers and
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warrant consideration ofmore potent policies to
control drugprices, inparticular forgovernment
payers.
Second, rising generic costs were largely driv-

en by the entry of new products, which is not
unexpected because in 2008–16 numerous
blockbuster brand-namemedications lost patent
protection.21 This strong contribution of new ge-
nerics explains why average costs of generics
increase over time,3 even though competition
inherent in the generic market should theoreti-
cally drive prices down.
Third, whereas the increasing costs of special-

ty drugswere largely driven by newproducts, the
rising costs of brand-name drugs were mostly
due to existingdrugprice inflation. These results
illustrate how the distinction between specialty
and nonspecialty drugs, often defined based on
price, affects the measurement of drug price in-
flation and new drug spending: New and expen-
sive brand-name drugs are often considered spe-
cialty medications.
Finally, despite few new blockbuster entrants,

the average costs of oral and injectable brand-
name drugs increased 9.2 percent and 15.1 per-
cent, respectively, on average, every year, with

most of these increases being attributed to cost
increases in existing drug prices. Specifically,
inflation in prices for oral and injectable
brand-namedrugsaveraged8percentand16per-
cent, respectively, which is five to eight times the
general rate of inflation in the same time period.
These estimates demonstrate the important con-
tribution of existing product price inflation on
the rising cost of drugs and lend support to poli-
cy efforts aimed at controlling price inflation.
This is particularly important because in the
current value-based landscape, increasing drug
costs attributable to new products can some-
times be justified on the basis of improved out-
comes. However, rising costs due to inflation do
not reflect improved value for patients.

Conclusion
In this retrospective study of pharmaceutical
pricing data for 2005–16, we found that in-
creases in the costs of specialty andgenericdrugs
were driven by the entry of new drug products,
but rising costs of brand-name drugs were large-
lydue to inflation inexistingmedicationprices.▪
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