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States Food and Drug Administration From 1995 to 2014
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A B S T R A C T
Highlights:

� Little is known about how much
drug companies earn in sales
revenues for new medicines and
how long it takes them to recover
the costs of research and
development.

� Based on data for 361 of 558 new
therapeutic agents approved by the
US Food and Drug Administration
from 1995 to 2014, median
worldwide sales per product was
$6.7 billion through 2019 (median
follow-up 13.2 years).
Approximately 2 in 10 drugs had net
discounted sales that exceeded the
industry-wide average cost of
development within 5 years of
approval, and 1 in 2 within 10 years
of approval (after accounting for
production, marketing, and other
costs).

� Companies generated large
revenues on sales of new drugs
approved from 1995 to 2014,
although sales were highly skewed.
Objectives: This study aimed to analyze worldwide sales of new therapeutic agents and to estimate
the time it takes for product sales to exceed industry-wide average drug development costs.

Methods: Data obtained from company reports were analyzed to track worldwide sales of new
medicines approved by the US Food and Drug Administration from 1995 to 2014. All sales
figures were reported in 2019 US dollars. Kaplan-Meier curves were used to evaluate the
time it took for discounted product sales to exceed the average costs associated with
developing 1 new drug (accounting for the costs of failed trials), using published estimates
of these costs.

Results: Based on data for 361 of 558 new therapeutic agents approved over the study period
(median follow-up 13.2 years), mean sales revenue per product was $15.2 billion through the end
of 2019; the median was $6.7 billion. These products jointly generated global sales of $5.5 trillion
since approval. Revenues were highly skewed, with the 25 best selling products (7%, 25 of 361)
accounting for 38% of this amount ($2.1 trillion of $5.5 trillion). Approximately 47% of products
had discounted sales that exceeded the estimated industry-wide average costs of development
within 5 years of approval, and 75% within 10 years. After attributing potential production,
marketing, and other costs, these numbers dropped to 21% of products within 5 years of
approval, and 46% within 10 years.

Conclusions: Sales of new medicines approved from 1995 to 2014 were highly skewed, but many
products had net discounted sales that exceeded the industry-wide average costs of development
within 10 years of approval. An understanding of how sales revenues accrue in the years after
initial approval, alongside data on business costs, can inform discussions about how to incentivize
private investment in innovation while ensuring affordable prices for patients and the healthcare
system.
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An understanding of the revenues

earned by pharmaceutical
companies on brand-name drugs,

alongside data on business costs,
can inform discussions about how
to incentivize private investment in
innovation while ensuring
affordable prices for patients and
the healthcare system.
Introduction

New medicines are covered by patents and other forms of
market protection, enabling drug companies to charge high
prices. Recent studies have placed the median duration of ex-
clusivity for new therapeutic agents in the United States at 12 to
17 years from the time of approval,1-6 a duration that may be
slightly shorter for drugs with larger sales and longer for drugs
treating rare diseases and biologics.4-6 These periods of mo-
nopoly protection provide opportunities for manufacturers to
earn back investments into the development of new drugs and to
make profits.

Previous studies have evaluated global sales revenues in the
drug industry. These analyses focused on products approved
decades ago (1970s7 and 1980s8,9), had small sample sizes,7-16
1098-3015/Copyright ª 2024, International Society for Pharmacoeconomics and Ou
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relied partly on sales
forecasts (rather than
only on historical
data),7-12,17 or looked
at sales of specific
categories of drugs

(cancer therapies,13,14,18 antibiotics,15 and monoclonal anti-
bodies16). No study has investigated historical sales data for a
large sample of recent drug approvals, spanning many drug
categories.

This study reports the revenues earned by drug companies
from the worldwide sales of 361 new medicines approved by the
US Food and Drug Administration (FDA) from 1995 to 2014. It also
analyzes how long it took for product sales to exceed industry-
wide average drug development costs.
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Methods

Sample Identification

Using the Drugs@FDA database, we identified all new medi-
cines—type 1 new drug applications (new molecular entities) and
biologics license applications—approved by the US FDA from 1995
to 2014.19 Restricting the analysis to this timeframe enabled us to
gather at least 5 years of data on postapproval sales for each
product. We excluded contrast and diagnostic agents, as well as
products withdrawn from the US market for safety reasons.

For each agent, we extracted information on the date of
approval, indication, type (pharmacologic or biologic), therapeutic
area, level of innovation (first in class or next in class), whether
the product qualified for any expedited development or approval
pathway (accelerated approval, breakthrough, fast track, or pri-
ority review), orphan status, route of administration (oral, injec-
tion, intravenous, or other), and manufacturer (Appendix Table 1
in Supplemental Materials found at https://doi.org/10.1016/j.
jval.2024.06.015). All data were obtained from the Drugs@FDA
database, except information on level of innovation (gathered
from publications by FDA officials20,21) and therapeutic area
(gathered from the anatomical therapeutic chemical classification
system database22). For agents not yet assigned to a therapeutic
area, we categorized the product based on the approved
indication.

Data Collection

For each agent, we searched investor reports for information
on net worldwide sales of individual products. Although drug
companies generally do not disclose net postrebate prices, they
frequently report net sales figures, which reflect any confidential
rebates or discounts offered by drug companies to payers. An
example of the net sales data reported by 1 company is presented
in Appendix Figure 1 in Supplemental Materials found at https://
doi.org/10.1016/j.jval.2024.06.015.

For publicly traded US companies, we searched the Securities
and Exchange Commission website for annual 10-K forms, which
contain audited financial statements with data on net product
sales.23 For foreign and private US companies, we searched the
company websites for annual reports to investors for information
on net product sales.

We extracted product sales from the date of approval to
December 31, 2019; for some Japanese firms, we pulled data
through March 31, 2020, given that most Japanese companies
operate on a fiscal year that ends in March. We used the date of
approval by the US FDA as the starting point given that most new
pharmaceutical products are first approved in the United
States.21

Some companies partnered with other firms to commercialize
their products in certain markets, sometimes using different brand
names. For those products, we gathered data on net sales from all
partners. If the company that developed the product reported
sales on behalf of all commercial partners, we did not include sales
from partners to avoid double counting. If a company sold or
licensed the marketing rights of a product to another firm, then
we continued tracking net sales for the firm that acquired the
marketing rights. We excluded revenues from milestone or royalty
payments given that our analysis focused on net product sales.

We only included products for which we had sales data for at
least 70% of the years since approval (or 70% of the years from
approval up until loss of exclusivity if the company stopped
reporting at that point). For included agents, we used linear
interpolation to impute missing data, as was done in a previous
study.13 In total, 7% of annual sales figures in our sample (351 of
5109) were imputed, corresponding to 1% of total revenue ($63.1
billion / $5.5 trillion).

Two investigators (OJW and JL) independently collected sales
data to ensure accuracy. Foreign currencies were converted to US
dollars using yearly average foreign exchange rates. To account for
inflation, all sales figures were adjusted to 2019 US dollars using
the US gross domestic product deflator.

Statistical Analysis

c2 tests were used to identify statistically significant differ-
ences in the characteristics of the products in our sample
compared with those of all novel agents approved by the FDA from
1995 to 2014.

We calculated the mean and median total global sales in our
sample, with 95% CIs (bootstrapped for medians), with results
broken down by lifetimes sales (since FDA approval) versus sales
in the first 5 and 10 years on the market (to standardize reve-
nues given that products may have been on the market for
varying amounts of time). We also reported mean and median
amounts by therapeutic area and other drug categories. Kruskal-
Wallis and Mann-Whitney U tests were used to identify differ-
ences in median sales between therapeutic areas and other drug
categories.

Kaplan-Meier curves were used to estimate the proportion of
therapeutics that had sales that exceeded estimates of average
industry-wide development costs. We used published estimates of
the mean development costs to determine when a product might
have “broken even,” as done in previous analyses.7,8,10,12,13,17

DiMasi et al24 estimated the mean expenditure at $1.2 billion
(2019 US dollars) for products developed in the 1990s to mid-
2000s, whereas a more recent study by Wouters et al25 esti-
mated this amount to have increased to $1.6 billion (2019 US
dollars) for products developed in the 2000s to 2010s; both esti-
mates accounted for the costs of failed trials and the cost of capital
(ie, required rate of return for investors). We used the earlier es-
timate ($1.2 billion) as the presumed break-even point for prod-
ucts in our sample approved from 1995 to 2004 (first half of the
period), and the more recent estimate ($1.6 billion) for products
approved from 2005 to 2014 (second half). We discounted the
revenues at 10.5% (the same rate used to capitalize development
expenses25,26) to calculate net present values.

We ran 3 additional analyses. First, given that our estimates of
the time it took companies to recover costs were sensitive to the
assumed development costs, we recalculated the results using a
threshold of $2.8 billion for products approved from 2005 to 2014,
based on a recent alternative estimate by DiMasi et al.26 Second,
we re-estimated how long it took companies to recover devel-
opment costs after deducting 60% from the annual sales figures for
each product to account for expenses incurred for selling, general,
and administrative activities (which includes marketing and dis-
tribution), production (usually referred to in investor reports as
the costs of goods sold), and depreciation and amortization (which
reflects the decrease in value of physical assets, such as factory
equipment, over their useful lifespans). The deduction was based
on an estimate of the average cost breakdown in the pharma-
ceutical industry in 2014: as a percentage of net sales, the costs of
selling, general, and administrative activities were pegged at 27%,
production 25%, and depreciation and amortization 8%.27 These
percentages are in line with estimates from other sources.28-30

Third, because the products that were excluded from our sample
due to missing data likely included a disproportionate number of
low-selling drugs, we performed a rerun of the Kaplan-Meier
analysis after imputing sales figures for these products

https://doi.org/10.1016/j.jval.2024.06.015
https://doi.org/10.1016/j.jval.2024.06.015
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corresponding to the revenue earned by the drug at the 25th
percentile in our sample, and then another rerun using the reve-
nue earned by the drug at the 10th percentile.

All statistical tests were 2 sided, with P , .05 considered
significant. The data were analyzed in R, version 4.2 (R Foun-
dation for Statistical Computing). The study was exempt from
institutional review board approval given that all data were
publicly available. We followed the Strengthening the Report-
ing of Observational Studies in Epidemiology guidelines.31
Results

The US FDA approved 616 new drugs and biologics from 1995
to 2014; 58 were excluded for being contrast agents or withdrawn
for safety reasons. Sales data were available for 361 products (65%,
361 of 558), sold by 126 different companies (Fig. 1). The follow-
up time in our sample ranged from 5 years to 25 years, with a
median of 13.2 years of sales data per product (Appendix Table 2
in Supplemental Materials found at https://doi.org/10.1016/j.jval.2
024.06.015).
Figure 1. Flowchart of sample selection.

558 therapeutics eligible for inclusion
study

616 novel therapeutic agents approve
FDA over the study period

511 NDAs
betwe

105 BLAs approved by the FDA
between 1995 and 2014

361 therapeutics included
in analysis

BLA indicates a biologics license application; FDA, Food and Drug Administration; ND
Sample Characteristics

The sample had a larger share of biologic agents and nonrare-
disease drugs than all novel therapeutics approved by the FDA
over the study period (Table 1), but these differences were not
statistically significant. Differences in the distribution by thera-
peutic category, route of administration, and approval years were
statistically significant.

Sales Data

The 361 products generated global sales of $5.5 trillion during
the study period, an average of $15.2 billion per product (95% CI
$12.8 billion to $17.7 billion). The median sales revenue in our
sample was $6.7 billion (interquartile range [IQR] $2.5 billion to
$18.5 billion) (Table 2). Revenues were highly skewed, with the 25
best selling products (7%, 25 of 361) accounting for 38% of total
revenues in our sample over the study period ($2.1 trillion of $5.5
trillion) and the 50 best selling products (14%, 50 of 361) ac-
counting for 56% of the total ($3.1 trillion of $5.5 trillion).

The mean revenue per product was $3.2 billion after 5 years
(n = 361), $9.5 billion after 10 years (for the n = 254 products that
58 therapeutics excluded after 1st

screening
40 contrast or diagnostic agents
17 products withdrawn from US
       market due to adverse events
1 skin paste against chemical
       warfare agents (non-
       commercial product)

197 therapeutics excluded after 2nd

screening due to missing revenue data

 in the

d by the

 approved by the FDA
en 1995 and 2014

A, new drug application.
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Table 1. Characteristics of novel therapeutics approved by the US FDA from 1995 to 2014.

Characteristics N (%)* P value

Included agents (n = 361) All approvals (n = 558)

Agent type
Pharmacologic 295 (82) 464 (83) .27
Biologic 66 (18) 94 (17)

Therapeutic area
Antineoplastic and immunomodulating
agents

103 (29) 137 (25) ,.001

Nervous system 51 (14) 73 (13)
Alimentary tract and metabolism 48 (13) 67 (12)
Anti-infectives for systemic use 45 (12) 68 (12)
Cardiovascular system 25 (7) 38 (7)
Blood and blood forming organs 18 (5) 28 (5)
Genitourinary system and sex hormones 15 (4) 25 (4)
Respiratory system 15 (4) 23 (4)
Sensory organs 12 (3) 23 (4)
Musculoskeletal system 12 (3) 15 (3)
Various 9 (2) 24 (4)
Dermatologicals 4 (1) 20 (4)
Systemic hormonal preparations,
excluding sex hormones and insulins

4 (1) 11 (2)

Antiparasitic products, insecticides, and
repellents

0 (0) 6 (1)

Orphan drug 93 (26) 155 (28) .18

Drug received accelerated approval 46 (13) 67 (12) .56

Drug qualified for an expedited
development or approval pathway†

192 (53) 295 (53) .91

First in class
Yes 126 (35) 194 (35) ..99
No 235 (65) 364 (65)

Route of administration‡

Oral 213 (59) 295 (53) ,.001
Injection 75 (21) 120 (22)
Intravenous 28 (8) 47 (8)
Other 45 (12) 96 (17)

Year of approval
1995-2004 177 (49) 308 (55) ,.001
2005-2014 184 (51) 250 (45)

FDA indicates Food and Drug Administration.
*Percentages do not always add to 100% due to rounding. c2 tests were conducted on the data for included agents (n = 361) vs excluded ones (n = 197).
†Included accelerated approval, breakthrough therapy, fast track, orphan drug, and priority review.
‡Oral included capsules, suspensions, solutions, and tablets. Injection included intramuscular, intraperitoneal, intrathecal, intravitreal, and subcutaneous. Other routes
included inhalation, ophthalmic, otic, topical, and vaginal, as well as products with multiple routes of administration.
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were observed up to 10 years), and $19.2 billion after 15 years
(n = 177). Because of the skewed nature of the data, the median
revenue per product was lower at $1.7 billion after 5 years (and
with IQR of $0.7-3.8 billion), $5.3 billion after 10 years (IQR $2.4-
11.2 billion), and $10.2 billion after 15 years (IQR $5.0-23.1
billion).

Sales since approval were less than $1 billion for 48 drugs (13%,
48 of 361), $1 billion to less than $5 billion for 101 drugs (28%), $5
billion to less than $10 billion for 77 drugs (21%), $10 billion to less
than $50 billion for 111 drugs (31%), $50 billion to less than $100
billion for 18 products (5%), and more than $100 billion for 6
products (2%) (Fig. 2).

A total of 178 drugs (49%, 178 of 361) had sales of$$1 billion in
their peak year, the usual threshold for a product to be considered
a “blockbuster” seller; 109 products (30%, 109 of 361) averaged
$$1 billion in sales per year since approval. Worldwide sales
(since approval) of each product in our sample are presented in
Appendix Table 2 in Supplemental Materials found at https://doi.
org/10.1016/j.jval.2024.06.015.

Sales by Therapeutic Area and Other Drug Categories

Median 5-year sales by therapeutic area (for areas with $10
drugs) ranged from $1.1 billion (95% CI $0.1 billion to $1.6 billion)
for sensory organ agents to $3.0 billion (95% CI $0.9 billion to $3.6
billion) for genitourinary agents and sex hormones (Table 2).
Differences in medians between therapeutic areas were statisti-
cally significant (at P = .04).

Median 5-year sales for rare-disease drugs were lower ($1.0
billion; 95% CI $0.7 billion to $1.6 billion) than for nonrare-disease
drugs ($1.9 billion; 95% CI $1.6 billion to $2.3 billion) (P , .001).
Median 5-year sales for drugs that received accelerated approval
were $1.9 billion (95% CI $1.5 billion to $2.9 billion) compared with
$1.6 billion (95% CI $1.5 billion to $1.9 billion) for drugs that did

https://doi.org/10.1016/j.jval.2024.06.015
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Table 2. Revenues from worldwide sales of novel therapeutics approved by the US FDA from 1995 to 2014 (by drug category).

Characteristics Global sales in $, billions (95% CI)

First 5 years since approval P value† First 10 years since approval P value†

Median Mean*Median Mean*

Full sample (n = 254 for 10-
year results and n = 361 for
5-year results)

1.7 (1.5-1.9) 3.2 (2.7-3.6) - 5.3 (4.4-6.1) 9.5 (8.0-10.9) -

Agent type
Pharmacologic (n = 214
and n = 295)

1.6 (1.4-1.9) 3.0 (2.5-3.4) .14 4.9 (4.0-5.9) 8.7 (7.1-10.2) .03

Biologic (n = 40 and n = 66) 2.3 (1.5-3.4) 4.2 (2.9-5.5) 9.8 (5.2-14.2) 13.7 (9.3-18.0)

Therapeutic area
Antineoplastic and
immunomodulating
agents (n = 63 and n =
103)

2.2 (1.7-3.0) 3.7 (2.8-4.5) .04 7.8 (5.3-11.0) 11.5 (8.6-14.4) .01

Nervous system (n = 41
and n = 51)

1.5 (0.8-2.2) 2.7 (1.7-3.7) 5.2 (3.1-6.9) 8.7 (5.0-12.3)

Alimentary tract and
metabolism (n = 31 and
n = 48)

1.7 (0.8-2.8) 2.9 (2.0-3.8) 5.3 (2.9-8.3) 9.1 (5.6-12.6)

Anti-infectives for systemic
use (n = 32 and n = 45)

1.6 (1.1-2.2) 3.2 (1.4-4.9) 4.9 (2.7-6.6) 5.4 (4.0-6.9)

Cardiovascular system (n =
20 and n = 25)

1.7 (1.1-2.5) 3.6 (1.2-6.1) 7.4 (4.2-19.0) 16.0 (5.1-27.0)

Blood and blood forming
organs (n = 13 and n =
18)

1.5 (0.6-5.0) 3.9 (1.4-6.4) 3.3 (2.5-4.9) 8.6 (0.4-16.8)

Genitourinary system and
sex hormones (n = 13
and n = 15)

3.0 (0.9-3.6) 2.8 (1.4-4.3) 9.6 (2.3-11.4) 8.9 (4.9-12.8)

Respiratory system (n = 9
and n = 15)

2.5 (1.0-3.7) 3.3 (1.6-4.9) 8.7 (2.7-27.9) 13.5 (4.5-22.4)

Sensory organs (n = 9 and
n = 12)

1.1 (0.1-1.6) 3.3 (0-6.7) 3.0 (1.3-10.0) 6.8 (0-14.9)

Musculoskeletal system
(n = 9 and n = 12)

2.2 (0.9-5.0) 3.8 (0.6-7.0) 7.8 (3.6-14.6) 11.1 (2.8-19.3)

Various (n = 7 and n = 9) 0.6 (0.1-1.6) 0.9 (0.2-1.6) 2.3 (0.6-4.3) 2.7 (0.3-5.1)
Dermatologicals (n = 3 and
n = 4)

0.5 (0-1.5) 0.6 (0-1.76) 0.8 (0.01-2.4) 1.1 (0-4.1)

Systemic hormonal
preparations, excluding
sex hormones and
insulins (n = 4 and n = 4)

0.8 (0.08-2.1) 0.9 (0-2.5) 2.3 (0.3-7.8) 3.2 (0-8.7)

Orphan drug
Yes (n = 54 and n = 93) 1.0 (0.7-1.6) 2.3 (1.5-3.1) , .001 3.2 (1.8-5.0) 6.3 (4.1-8.5) .002
No (n = 200 and n = 268) 1.9 (1.6-2.3) 3.5 (3.0-4.0) 5.9 (4.9-7.4) 10.3 (8.6-12.0)

Drug received accelerated approval
Yes (n = 33 and n = 46) 1.9 (1.5-2.9) 3.8 (2.2-5.4) .30 6.4 (5.2-11.3) 9.2 (6.2-12.3) .36
No (n = 221 and n = 315) 1.6 (1.5-1.9) 3.1 (2.6-3.6) 4.9 (4.0-6.1) 9.5 (7.9-11.1)

Drug qualified for an expedited development or approval pathway‡

Yes (n = 130 and n = 192) 1.7 (1.5-2.1) 3.5 (2.7-4.2) .71 5.0 (3.9-6.4) 9.2 (7.4-11.1) .77
No (n = 124 and n = 169) 1.6 (1.4-2.0) 2.9 (2.4-3.4) 5.4 (4.3-7.4) 9.7 (7.4-11.9)

First in class
Yes (n = 77 and n = 126) 1.6 (1.1-2.0) 3.4 (2.5-4.3) .75 4.8 (3.1-7.1) 9.0 (6.5-11.5) .46
No (n = 177 and n = 235) 1.7 (1.5-2.1) 3.1 (2.6-3.6) 5.7 (4.4-6.5) 9.6 (7.8-11.5)

Route of administration§

Oral (n = 152 and n = 213) 2.0 (1.6-2.4) 3.5 (2.9-4.1) .02 6.1 (5.3-7.4) 10.1 (8.1-12.1) .04
Injection (n = 49 and n =
75)

1.5 (1.0-2.2) 3.0 (2.0-4.1) 4.4 (3.0-8.7) 8.8 (5.7-11.9)

Intravenous (n = 15 and
n = 28)

1.6 (0.4-2.9) 3.2 (1.3-5.1) 5.6 (2.8-19.2) 13.1 (5.0-21.3)

Other (n = 38 and n = 45) 1.1 (0.8-1.6) 2.0 (1.1 –2.9) 2.8 (2.2-4.5) 6.2 (3.5-8.9)

continued on next page

HEALTH POLICY ANALYSIS 1377



Table 2. Continued

Characteristics Global sales in $, billions (95% CI)

First 5 years since approval P value† First 10 years since approval P value†

Median Mean*Median Mean*

Year of approval
1995-2004 (n = 177 and n =
177)

1.9 (1.5-2.4) 3.3 (2.7-3.8) .19 6.1 (5.1-7.8) 10.9 (8.9-12.8) .001

2005-2014 (n = 77 and n =
184)

1.6 (1.3-1.8) 3.1 (2.4-3.8) 3.7 (2.6-5.2) 6.2 (4.5-7.8)

FDA indicates Food and Drug Administration.
*Negative lower limits for the 95% CIs were replaced with zeros.
†Kruskal-Wallis and Mann-Whitney U tests were conducted to compare differences in the median revenue figures. P values were not adjusted for multiple comparisons.
‡Included accelerated approval, breakthrough therapy, fast track, orphan drug, and priority review.
§Oral included capsules, suspensions, solutions, and tablets. Injection included intramuscular, intraperitoneal, intrathecal, intravitreal, and subcutaneous. Other routes
included inhalation, ophthalmic, otic, topical, and vaginal, as well as products with multiple routes of administration.
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not receive accelerated approval. This difference was not statisti-
cally significant (P = .30). Median 5-year sales for first-in-class
therapies were $1.6 billion (95% CI $1.1 billion to $2.0 billion)
compared with $1.7 billion (95% CI $1.5 billion to $2.1 billion) for
products that were not first in class. This difference was also not
significant (P = .75) (Table 2).

For most categories, the statistical significance of differences in
median revenues between drug categories did not change when
looking at 10-year sales since approval (instead of 5-year sales), apart
from the results for year of approval and agent type. Drugs approved
from 1995 to 2004 recorded higher 10-year revenues than drugs
approved from 2005 to 2014 (P = .001). Biologics recorded higher 10-
year revenues than pharmacologic agents (P = .03)

Time to Recovery of Estimated Industry-Wide Average
Development Costs

Without discounting, the unadjusted Kaplan-Meier curve
showed that 57.1% of products (95% CI 51.6%-61.9%) had sales that
exceeded the estimated industry-wide average costs of develop-
ment within 5 years of approval, 83.1% (95% CI 78.3%-86.9%) within
10 years, and 87.1% (95% CI 82.1%-90.7%) within 15 years (these
results are not shown in any figure or table).

With revenues discounted at 10.5% (ie, the base-case analysis),
the unadjusted Kaplan-Meier curve showed that 47.1% of products
(95% CI 41.7%-52.0%) had sales that exceeded the estimated
industry-wide average costs of development within 5 years of
approval, 75.2% (95% CI 69.9%-79.6%) within 10 years, and 81.8%
(95% CI 76.2%-86.1%) within 15 years (Fig. 3).

After accounting for production costs (25% reduction to annual
sales) and discounting revenues at 10.5%, the unadjusted Kaplan-
Meier curve showed that 38.8% of products (95% CI 33.5%-43.6%)
recovered estimated industry-wide average costs within 5 years of
approval, 68.2% (95% CI 62.5%-73.0%) within 10 years, and 77.4%
(95% CI 71.4%-82.2%) within 15 years (Fig. 3).

After accounting for production, marketing, and other costs (60%
reduction to annual sales) and discounting at 10.5%, the unadjusted
Kaplan-Meier curve showed that 20.5% of products (95% CI 16.2%-
24.9%) recovered estimated industry-wide average costs within 5
years of approval, 45.6% (95% CI 39.9%-50.8%) within 10 years, and
56.2% (95% CI 49.7%-61.9%) within 15 years (Fig. 3).

When both discounting revenues at 10.5% and applying the
higher figure for development costs (ie, $2.8 billion) as the cost-
recovery threshold for products approved from 2005 to 2014,
the unadjusted Kaplan-Meier curve showed that 39.6% of products
(95% CI 34.4%-44.5%) recovered estimated industry-wide average
costs within 5 years of approval, 65.4% (95% CI 59.6%-70.4%)
within 10 years, and 73.6% (95% CI 67.3%-78.7%) within 15 years
(Appendix Fig 2 in Supplemental Materials found at https://doi.
org/10.1016/j.jval.2024.06.015).

When discounting revenues at 10.5%, applying the higher
figure for development costs, and accounting for production,
marketing, and other costs, the unadjusted Kaplan-Meier curve
showed that 16.3% of products (95% CI 12.4%-20.1%) recovered
estimated industry-wide average costs within 5 years of approval,
37.6% (95% CI 32.0%-42.7%) within 10 years, and 51.0% (95% CI
44.3%-56.8%) within 15 years (Appendix Fig 2 in Supplemental
Materials found at https://doi.org/10.1016/j.jval.2024.06.015).

No sales data were available for 197 of the 558 products
approved over the study period (35%, 197 of 558). When we reran
the base-case analysis with imputations done for these products
based on sales revenues at the 25th percentile ($2396.1 million,
assumed to be evenly spread out since approval), the unadjusted
Kaplan-Meier curve showed that 32.4% of products (95% CI 28.4%-
36.2%) recovered average estimated costs within 5 years of approval,
54.9% (95% CI 50.4%-58.9%) within 10 years, and 63.0% (95% CI
58.5%-67.1%) within 15 years (Appendix Fig 3 in Supplemental
Materials found at https://doi.org/10.1016/j.jval.2024.06.015).

Rerunning the base-case analysis with imputations done at the
10th percentile ($753.3 million), the unadjusted Kaplan-Meier
curve showed that 30.5% of products (95% CI 26.5%-34.2%) recov-
ered estimated industry-wide average costs within 5 years of
approval, 48.0% (95% CI 43.5%-52.2%) within 10 years, and 51.2%
(95% CI 46.3%-55.1%) within 15 years (Appendix Fig 4 in
Supplemental Materials found at https://doi.org/10.1016/j.jval.2024.
06.015).

We also reran the base-case analysis under the following
conditions: (1) imputations done for missing products based on
the sales revenues at the 10th percentile ($753.3 million), (2) cost-
recovery threshold based on the higher estimate of development
costs ($2.8 billion) for products approved from 2005 to 2014, and
(3) adjustments for production, marketing, and other costs (60%
reduction to annual sales). In this scenario, the unadjusted Kaplan-
Meier curve showed that 10.5% of products (95% CI 8.0%-13.1%)
recovered estimated industry-wide average costs within 5 years of
approval, 23.9% (95% CI 20.1%-27.5%) within 10 years, and 31.2%
(95% CI 26.7%-35.3%) within 15 years (Appendix Fig 5 in
Supplemental Materials found at https://doi.org/10.1016/j.jval.2
024.06.015).
Discussion

Based on data for 361 of 558 new therapeutic agents
approved by the US FDA from 1995 to 2014, median sales per
product was $6.7 billion through the end of 2019 (median
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Figure 2. Sales since approval for each product in the sample (with products grouped by year of approval).
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Figure 3. Proportion of therapeutics that recovered costs over time (shaded areas represent 95% CIs). This figure shows the
complements of the Kaplan-Meier survival functions. One or 2 products (depending on the curve) were censored past the 24-year mark,
hence why the risk sets show 1 to 2 products remaining at that point. The estimate of drug development costs from DiMasi et al24 ($1.2
billion) was used as the cost-recovery threshold for products approved from 1995 to 2004, and the estimate from Wouters et al25 ($1.6
billion) was used for products approved from 2005 to 2014. We discounted the revenues at 10.5% (the same rate used to capitalize
development expenses24,25) to calculate net present values.

R&D indicates research and development.
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follow-up 13.2 years). Revenues were highly skewed, with the 50
best selling products accounting for 56% of the $5.5 trillion that
these 361 products generated in global sales since approval.
Antineoplastic, immunomodulating, and cardiovascular drugs
were among those that brought in the most sales for drug
companies. Sales for rare-disease drugs were lower than for
drugs to treat more common conditions. In the base-case anal-
ysis, the Kaplan-Meier analysis showed that approximately half
of products (47%) had sales that exceeded the industry-wide
estimated development costs within 5 years of FDA approval,
and a majority (75%) within 10 years. After accounting for pro-
duction, marketing, and other costs, 46% products were esti-
mated to have recovered costs within 10 years.

High-grossing drugs can compensate for many failures, which
are far more likely to occur early in the development process
when the least amount is invested. For instance, atorvastatin on its
own made $200.1 billion in sales since approval. The distribution
of sales data was overall highly skewed, with a total of 135
products in our sample generating sales of $10 billion or more
since approval. Some large pharmaceutical companies hold
several of these products in their portfolios. At the other end of the
sales distribution, our results suggest that approximately 1 in 8
drugs (13%) generated less than $1 billion in sales even after at
least 5 years on the market.

Our observations are in line with the results of 2 recent studies
finding that cumulative sales revenues for cancer drugs generally
eclipsed the costs of development.13,14 Tay-Teo et al13 tracked sales
of 99 cancer drugs from 1989 to 2017 and estimated that every
dollar spent on the development for these drugs generated a
median of $14.50 in sales. They estimated that the median time for
drug companies to recoup the costs of development was 5 years,13

although they did not account for censoring (due to lack of data
for recently approved drugs). Prasad and Mailankody14 reported
global sales of 10 cancer drugs in 2006 to 2015 and found that
these products generated $67 billion in sales versus the estimated
$7.2 billion spent to develop them.

Berndt et al17 reported a decline in sales revenues for drugs
approved in 2005 to 2009 compared with drugs approved in 1995
to 2004. The authors of that study estimated that the average drug
approved in 2005 to 2009 failed to recoup development, pro-
duction, marketing, and other costs over their lifetime, based on
estimates of average expenses related to these activities in the
drug industry. We similarly observed that, after accounting for
production, marketing, and other costs, 46% of medicines recou-
ped average costs of development within 10 years of approval.
However, these estimates were highly dependent on assumptions
about the magnitude of business expenses. Further validation
work is needed to establish the exact amounts spent on these
activities.

The Inflation Reduction Act of 2022 directs the Centers for
Medicare & Medicaid Services to negotiate the prices of top-selling
medicines that have been on the market for at least 9 to 13 years.
As part of this negotiation process, the government agency will
examine the net prices of therapeutic alternatives to the drugs
selected for negotiation, as well as their relative clinical benefits
and risks, to arrive at initial price offers. Medicare will also
consider other factors as part of the negotiation process, such as
whether manufacturers have recouped the costs of development
by the time their products are subject to negotiation; the agency
may adjust the negotiated price higher if a firm has not recouped
these costs. An understanding of the revenues earned by phar-
maceutical companies on brand-name drugs, alongside data on
business costs, can inform discussions about how to incentivize
private investment in innovation while ensuring affordable prices
for patients and the healthcare system.
Limitations

First, sales data were missing for 35% of new medicines (197 of
558) approved by the FDA from 1995 to 2014. Some drug com-
panies may have selectively reported high-selling products, which
would limit the generalizability of the results to all new thera-
peutic agents. The agents included in our sample differed from
other medicines approved by the FDA during the study period,
although most differences were not statistically significant.

Second, we are likely to have underestimated sales since
approval for some products because data were not always avail-
able for all marketing partners worldwide. In addition, we did not
capture revenues from sales before the date of FDA approval (for
products first launched outside the United States).

Third, our use of industry-wide estimates of average expenses
related to development, production, marketing, and other busi-
ness activities may have led us to over- or underestimate the
performance of individual products. This approach allowed us to
generate industry-wide estimates of the profitability of new
products, as done in previous analyses.7,8,10,12,13,17 Although cost
data for individual products would allow for the estimation of
profits at a more granular level, such analyses will only be possible
if companies are more transparent about drug development costs
and make these data available.

Fourth, the estimates of industry-wide average research and
development costs used in our study were sourced from earlier
analyses, which had limitations. Those studies relied on aggregate
clinical trial success rates to account for the costs of failed trials,
which may have over- or underestimated actual costs for indi-
vidual products; estimates of development costs were also heavily
dependent on assumptions around the cost of capital (ie, required
rate return for investors). Average development costs may vary by
product category (eg, orphan vs nonorphan drugs, biologics vs
small-molecule drugs).
Conclusions

Drug companies generated substantial revenues on the sales of
new medicines approved by the US FDA from 1995 to 2014,
although sales were highly skewed. In the base-case analysis, 75%
of products had net discounted sales that exceeded the average
costs of development within 10 years of approval, although that
percentage was lower in some of the analyses that also accounted
for other business costs. Further research using product-specific
data on drug development costs, should these be made publicly
available by drug companies, would improve upon our estimates.
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