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The Architecture Of A Blockbuster
 By Markus Thunecke, Lina Zárate, Christoph Oldenburg

BLOCKBUSTER STATUS HAS LONG BEEN THE 

ultimate goal of drug development, defined 

as a sales potential of more than $1bn. The 

economics of drug development, and in fact 

of the entire biopharma industry, very much 

rely on these few gems that provide the 

returns to compensate for the long develop-

ment pathway and often several billion dol-

lars of investment per new molecular entity.

Mega blockbusters (in this study defined as >$10bn) 
such as Keytruda (pembrolizumab) or Humira (adalim-
umab) can completely determine the fate of even the 
largest big pharma. According to analyst consensus Key-
truda is roughly responsible for two-thirds of Merck & 
Co., Inc.’s share price. And even though the key patents 
on Humira have run out and biosimilars are available, 
the drug still makes up 28% of AbbVie Inc.’s share price. 
Also, Celgene as a company was built largely on the 
back of one mega blockbuster, Revlimid (lenalidomide), 
and though Celgene is now part of Bristol Myers Squibb 
Company and generics are expected in 2022, the drug is 
still responsible for one-fifth of its share price.

As important as blockbusters may be, they are also 
exceedingly rare. In fact, only 0.5% of drugs that were 
launched after the 1980s until now have achieved 
blockbuster status. There are numerous stories that 
are often shared between senior executives on how the 
biggest blockbusters were completely underestimated 
within their organizations until very late in the game, 
but it would be equally interesting to know how many of 
the >99% that failed to achieve that status were actually 

predicted to do so. Having participated in many portfo-
lio reviews, the authors would put that number at much 
greater than 0.5%.

Systematic Review Of Blockbuster Success 
Since 1960s
In this study Catenion wanted to better understand the 
drivers and challenges behind the outsized success 
of blockbusters. The group established a database of 
blockbusters going back to the 1960s (n=484, of which 
340 are historical, and 144 are forecast to achieve that 
status). The real first wave of blockbusters took off in the 
1980s, but it took until the mid-90s until the first mega 
blockbusters appeared such as Warner Lambert’s/Pfizer 
Inc.’s Lipitor (atorvastatin).

Lipitor is an interesting case as it has racked up more 
than $160bn in lifecycle sales since launch (making it 
number one according to that metric). What many peo-
ple may not realize is that, in spite of US loss of exclusiv-
ity in Nov 2011, it still is a blockbuster brand for Pfizer 
with 2019 sales of $1.9bn, driven largely by its “second 
life” in emerging markets.

Since 2010 there has been a significant increase in 
blockbuster drugs. In order to distill insights specific to 
blockbuster success we have also established a time-
matched random control group of drugs that have not 
achieved that status (n=413).
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Perhaps surprisingly, the number one category for 
historical blockbusters in terms of sheer numbers is 
systemic anti-infectives, including vaccines, HIV drugs 
(and combinations), hepatitis C (hep C) drugs (and 
combinations) as well as anti-bacterials. A hotly debated 
drug in this field has been Gilead Sciences, Inc.’s Sovaldi 
(sofosbuvir), which went in record breaking speed from 
launch in 2013 to >$10bn sales within a year. It quickly 
became a victim of its own success when Gilead found 
that it was rapidly shrinking its own patient pool through 
curing hep C.  When it comes to lifecycle sales the hep C 

drugs are surpassed by Gilead’s HIV blockbusters, led by 
quadruple combo product Biktarvy that is expected to 
peak at >$10bn.

The global COVID-19 crisis has also created an unprec-
edented opportunity among anti-virals for blockbuster 
success, as the market for vaccines alone is expected to 
be >$10bn, providing room for multiple blockbusters. 
However, it is also not a chronic therapy and the market 
will begin to shrink with successful vaccination.

However, when one looks at the overall sales rankings of 
blockbusters (see Exhibit 1), oncology leads with $112bn 
in 2019 and an expected $168bn in 2024 (number one 
in total count with 35 products). Musculoskeletal is a 
distant second with $56bn in 2019, a category con-
taining many historical blockbusters such as Humira, 
Enbrel and Remicade (number six in total count with 15 
products), followed by systemic anti-infectives ($52bn, 
number three in total count with 20). Perhaps surpris-
ingly endocrine is in fourth place with $44bn in sales, 
reflecting the impact of the global diabetes epidemic 
(second in total count with 22), with GLP-1 agonists, 
Victoza (liraglutide), Ozempic (semaglutide) and Tru-
licity (dulaglutide) leading the charge. The latter two 
GLP-1 agonists are expected to peak at >$8.5bn and 
are responsible for 20% of Eli Lilly and Company’s and 
Novo Nordisk A/S’s share prices. CNS is number five in 
total blockbuster sales and fourth in total count with 
19. While there are no mega-blockbusters in CNS there 
is still a large number of small to mid-sized blockbust-
ers, several in multiple sclerosis (MS). In fact, the biggest 
CNS product in 2019 was MS drug Tecfidera (dimethyl 
fumarate; $4.4bn), followed by another MS drug Ocre-
vus (ocrelizumab; $3.7bn, peak expected at >$8bn). MS 
alone accounts for five of the top 10 CNS drugs in 2019.

The Original Blockbuster: Tagamet 
Changed The Pharma Industry Forever
Anti-ulcer drug Tagamet (cimetidine) became the 
world’s first blockbuster launched by Smith, Kline & 
French (now GlaxoSmithKline) in 1976. The drug is 
based on the science of Sir James Black who discov-
ered specific histamine H2 antagonists to prevent 
acid secretion in the stomach (he received the Nobel 
prize in 1988 for his discovery of beta blocker propa-
nolol).

The drug was not only the first blockbuster but also 
pioneered the field of rationally targeting specific 
receptors, an approach that to this day is at the core 
of the biopharmaceutical industry’s discovery ef-
forts. The success of this rational process (defining a 
specific target linked to a disease and then develop-
ing highly active and selective compounds) that led 
to Tagamet ushered in the era of blockbusters, which 
then fully bloomed in the 80s/90s when acquisitive 
companies like Pfizer became known for their “block-
buster business model.”
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Exhibit 1. Number Of Blockbusters And Sales By Therapy Area



 • • • 5Reprinted by In Vivo (invivo.pharmaintelligence.informa.com). Unauthorized photocopying prohibited.

Blockbusters Dominate Markets
In oncology only 12% of the marketed drugs contributed 
to 80% of total sales in 2019 and the 34 blockbusters 
accounted for ca. 77% of total sales. Most drug develop-
ers in that field get attracted by the potential to achieve 
blockbuster status, however the median sales in oncol-
ogy between 2000-2020 was only $269m. This is roughly 
what a developer needs at the beginning of Phase II to 
generate a positive return (eNPV), implying that half of 
the drugs in oncology stayed below that benchmark.

There is one mega blockbuster in oncology with Merck’s 
programmed cell death protein 1 (PD-1) inhibitor Key-
truda ($11.1bn, forecast of $26.2bn), its main competi-

tor BMS’ Opdivo is also expected to achieve $10.9bn in 
2026, and AstraZeneca PLC’s EGFR tyrosine kinase inhib-
itor Tagrisso is close on their heels ($9.6bn). The domi-
nance of blockbusters is also visible in musculoskeletal 
(accounting for 74% of 2019 therapeutic area [TA] sales) 
or in endocrine (70%). In CNS and systemic anti-infec-
tives, blockbusters are important, but less dominant as 
TA sales drivers (47% and 52%, respectively).

Our definition of a mega blockbuster is sales of >$10bn. 
This outsized success has only been achieved by six 
drugs so far, four current blockbusters are expected to 
reach that status in the coming years (see Exhibit 2).

Sources: Evaluate Pharma: data retrieved in August 2020, analyzed by Catenion. Historical BB-drugs n=340 . Abbreviations: BB: 
blockbuster; TA: therapeutic area; S.A. infect: Systemic anti-infectives; CNS: Central Nervous System; Onco: Oncology; Cardio: 
Cardiovascular; Endo: Endocrine; Musc: Musculoskeletal; Resp: respiratory; Gastro: Gastrointestinal; Immuno: Immunomodula-
tors; GenUri: Genito-Urinary; SenOrga: Sensory Organs; Derm: Dermatology. BB lifecycle sales in the main TAs ($m dollars): arrows 
represent the highest contribution of BB sales to the total TA-sales

BB Lifecycle Sales In The Main TAs
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The first antibody to reach mega-blockbuster status 
was Humira. It peaked at just above $20bn in 2018. 
It has a long and interesting history as it originated at 
Cambridge Antibody Technologies and was licensed 
to German pharmaceutical company Knoll (a daughter 
of chemicals conglomerate BASF) in 1993. Apparently, 
Knoll did not realize they had a gold nugget in their port-
folio and in what must have been one of the best deals 
in pharma history Abbott acquired Knoll for $6.9bn in 
cash in 2001. Not bad for an asset that even today in 
the face of biosimilars (loss of exclusivity in 2023) still 
has an NPV of ca. $44bn.

Blockbusters Come In All Shapes And Forms
Small molecule (SMOLs) drugs have been the dominant 
blockbuster category, followed by recombinant proteins 
and monoclonal antibodies (MAbs; 70%, 11%, 10%, 
respectively). However, the MAb share is expected to in-
crease to 23% for the forecasted blockbusters, reflecting 
the increasing relevance of antibodies, cf. the low share 
of MAbs among our control group of non-blockbusters 
(2%). In addition, novel modalities are coming up such 
as cell therapy (4%), RNA/DNA based drugs (3%) and 
gene therapy (3%).

Among gene therapy, Novartis AG’s Zolgensma (onase-

mnogene abeparvovec) for spinal muscular atrophy 
(SMA) is the biggest already launched product (expected 
peak at $ 2.5bn), whereas Sarepta Therapeutics, Inc.’s 
Duchenne muscular dystrophy (DMD) drug SRP-9001 
is expected to be the largest product by 2026 ($3.5bn). 
Looking at today’s blockbusters, Biogen, Inc.’s antisense 
drug Spinraza (nusinersen; licensed from IONIS) is the 
largest at $2bn. But one should not lose sight of the fact 
that in spite of the rise of novel modalities and MAbs, 
the dominant category is still small molecules – even 
among forecasted blockbusters SMOLs retain a share of 
49%.

Mega blockbusters typically achieve $1bn in sales within 
the first two years, whereas normal blockbusters take 
two to six years. There are some notable exceptions of 
drugs that took decades to achieve >$1bn. For example, 
Premarin, conjugated equine estrogens, originally iso-
lated from pregnant mare’s urine was launched back in 
1942 by Wyeth. It achieved blockbuster status 56 years 
later, IP played a limited role as the precise mixture of 
the estrogens was kept confidential and hard to dupli-
cate. Finally, in 1999 a similar version was approved, but 
Pfizer’s original brand still sold $734m in 2019.

Exhibit 2. Mega Blockbusters (Historical And Forecast, By Year Of Launch)

Sources: Evaluate Pharma: data 
retrieved in August 2020, ana-
lyzed by Catenion. Historically 
Mega-BB reached over $10bn 
sales before 2019. Forecasted 
Mega-BB are forecasted to sale 
over $10bn after 2020. Abbre-
viations: m: millions
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Interestingly, the share of first in class drugs among 
blockbusters is 42%, identical to the share in the con-
trol non-blockbuster group. This implies that novelty 
status alone is not a driver of blockbuster success in 
contrast to the widely held belief that the order of entry 
determines the market share of novel drugs. It seems 
that differentiation is more relevant than novelty, and 
differentiation can have many flavors, the most straight-
forward is a better efficacy/safety profile (eg. Alecensa 
[Alectinib] taking over the ALK-fusion market as a late 
comer in non-small cell lung cancer from Xalkori [crizo-
tinib] with peak estimate of >$2bn) but it could also be 
convenience (cf. success of fixed dosed combos such as 
Harvoni in hep C, peaking at $13.8bn in 2013).

Sixty-four percent of all blockbusters have originated 
within labs of pharmaceutical companies, perhaps con-
trary to common perception that most innovation stems 
from small biotech companies or academia. Academia 
(8%) has started to show up in blockbuster origination 
in the 1990s, one of the most prolific organizations was 
Emory University that contributed to a number of HIV 
blockbuster drugs in collaboration with Gilead. Both 
emtricitabine and lamivudine were discovered at Emory, 
which sold off the royalty rights to emtricitabine to 
Royalty Pharma plc and Gilead for $540m, at that time 

it was the biggest such deal. GSK and Shire licensed the 
rights to lamivudine from Emory, the molecule is part of 
five FDA approved HIV drugs.

The largest deal of a nonprofit organization was struck 
in 2016 when the Cystic Fibrosis foundation sold off its 
royalty rights to CF drugs from Vertex Pharmaceuticals 
Incorporated(including Kalydeco that peaked at $1bn in 
2018) for $3.3bn to Royalty Pharma. The second largest 
deal happened when UCLA sold off its rights to large 
blockbuster Xtandi for $1.1bn to Royalty Pharma (2019 
sales $3.7bn). Another well-known institution that is 
directly linked to two multiple sclerosis blockbusters is 
Israel’s Weizmann Institute (Teva’s Copaxone and Merck 
KG’s Rebif, peaking at $4.3bn and $2.5bn in 2013).

Outside of the US/EU/UK many blockbusters were 
discovered in Japan (n=33), 18% of those in systemic 
anti-infectives, while 15% in both CNS and oncology (see 
Exhibit 3). Among them is BMS´s oncology drug Opdivo, 
which originated at and is marketed by Ono Pharmaceu-
ticals (one of the largest pharmaceutical companies in 
Japan). Opdivo constitutes the biggest Japanese block-
buster with over $1bn sales achieved only one year 
after launch (expected mega blockbuster). The second 
largest Japanese blockbuster is AstraZeneca´S Crestor 
(rosuvastatin), which historically peak $7bn sales in 
2011, it was originated and launched by Shionogi & Co. 
Ltd. which is currently co-marketing the drug in Japan. 
Finally, the Japanese academic institutions, The Nagoya 
University and The Research Foundation for Microbial 
Diseases of Osaka University (BIKEN), have contributed 
to the oncology and systemic anti-infective space with 
two historical blockbusters, Sanofi´s Eloxatin (oxali-
platin; peak-sales $2.3bn in 2007) and Merck & Co.´s 
varicella zoster virus vaccine, Varivax (peak-sales $1.1bn 
in 2009).

About the authors
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Zárate, PhD (lina.zarate@catenion.com) is an ana-
lyst at Catenion. Christoph Oldenburg is  managing 
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Biotech and small companies originated 27% of block-
busters while launching only 11%. Historically this made 
perfect sense as the predominant model had been 
biotech and small companies taking risks early and then, 
once proof-of-concept had been achieved, large or big 
pharma would then take over. This has changed due 
to the rise of oncology and rare diseases where both 
development and commercial spend are (sometimes) 
within reach of smaller players. As a result, the share of 
forecast blockbusters still owned by small companies 
and biotechs is 34% (of course, this figure could turn out 
be smaller due to future deals).

Top 10 Blockbuster Owners Versus 
Originators
The number one company in blockbuster origination is 
Eli Lilly (12), followed by Merck & Co. (10) whereas the 
third place is shared by Boehringer Ingelheim GmbH, 
Emory University and Genentech, Inc. (8; see Exhibit 4). 
The picture changes somewhat when looking at owner-
ship, there GSK is number one (27), followed by Novartis 
(21) and Johnson & Johnson in third place with 19. Note 
that the ranking also includes the predecessor organiza-
tions for companies that have gone through multiple 
rounds of mergers (such as GSK).

Sources: Evaluate Pharma: 
data retrieved in August 2020, 
analyzed by Catenion. Origina-
tor type on the year of drug 
discovery (~10 years before 
launch). Historical BB-drugs 
n=340

Exhibit 3. Number Of Blockbusters By Originator And Country
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Most blockbusters change holders (61%) through mul-
tiple deals. However, some originators also manage to 
bring drugs to the market as owners (39%). While most 
of these are large companies there are a few notable 
exceptions of biotech companies that have at partly 
commercialized blockbuster drugs: Seattle Genetics 
launched lymphoma antibody-drug conjugate Adcetris 
(rrentuximab vedotin) in 2001, Incyte launched myelo-
proliferative disorders drug Jakafi (ruxolitinib) in 2011, 
and Exelixis launched renal cancer drug Cabometyx 
(cabozantinib) in 2016. All three companies have com-
mercialization partners but were still able to build fully 
integrated companies on the back of their successes, 
something that investors appreciate more than just 
banking a royalty stream.

Primary care cardiovascular drugs made the first big cat-
egory of blockbuster drugs in our study (before 1970), 
whereas oncology started appearing in the second half 
of the 1980s and slowly became the biggest category. 
The increasing emphasis of the biopharma industry on 
specialty care versus primary care is reflected by the rise 
of blockbusters in rare diseases.

Forty-one percent of all blockbuster drugs in our 
survey were orphan drugs, versus just 27% in our time 
matched control group of non-blockbuster drugs. The 
popularity of orphan drugs is reflected in the increasing 
share over the last decades (a record number of nine 
orphan blockbusters were launched each in 2003 and 
2013), and the percentage of forecasted orphan drugs 
among blockbusters is expected to further increase to 
57%. The economics behind these blockbusters is one 

Sources: Evaluate Pharma: data retrieved in August 
2020, analyzed by Catenion. Originators in the year of 
discovery (~10 years before launch). Owners in the year 
of drug-launch or companies that brought these drugs 
to the market

Exhibit 4. Originators Versus Owners
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of the reasons why the average profitability of pharma 
has increased since the 70s/80s in spite of escalating 
R&D spending. It now stands at 14% net profit margin 
(based on a March 2020 JAMA paper by Ledley et al who 
reviewed large pharma 2000-2018), already higher than 
most industries, and in extreme cases can go as high as 
45%.  One of the drivers of this is the comparably lower 
spending on development and commercialization for 
specialty and orphan indications. Once a certain cost 
base has been covered the effect of huge gross margins 
fully kick in (according to the JAMA paper the gross profit 
of pharma is 76%, much higher than any other industry 
in the S&P 500), and incremental revenue flows through 
to the bottom line.

Blockbuster R&D – A Virtuous Circle?
The fascination of the biopharma industry with block-
buster drugs is well justified by their disproportionate 
profitability leading to higher market valuations and al-
lowing to attract more capital and talent to re-invest into 
internal and external innovation. This virtuous circle has 
propelled the growth of many biopharma companies 
either seeking outperformance or in the case of smaller 
biotech an independent growth path.

We were especially interested to find out whether the 
share of blockbuster sales of companies (of total sales) 
correlates with R&D productivity and corporate growth 
performance.

In fact, the R&D productivity of top 30 pharma compa-
nies shows a small but significant correlation (r2=0.3, 
p-value < 0.045) whereas  corporate growth perfor-
mance shows a strong correlation (r2=0.7, p-value < 
0.0013) underlining the existence of a virtuous circle 
of blockbuster R&D. Of course, there are downsides to 
a strategy focusing only on blockbuster drugs: it leads 
to a comparably high commercial risk as the chances 
are low (<1% of marketed drugs) and once you have a 
blockbuster you are exposed to the loss of exclusivity 
risk more so than spreading the same sales over various 
assets launched in different years.

Despite the risk, many companies and investors remain 
focused on outsized returns as part of their business 
model and ambition. The consequence of the popular-
ity of areas with a high density of potential blockbusters 

is that we now have hyper-competitive spaces such as 
oncology in which one-third of all development projects 
concentrate – and 35 blockbusters were responsible 
for 77% of sales in 2019. Inevitably this means that the 
majority of those who are currently chasing blockbuster 
dreams will fall short even if they eventually make it to 
market. But the few that make it can reap great rewards, 
and surely the next Genentech or Celgene is already in 
the making somewhere.

Methodology
To retrieve the list of blockbuster (BB) drugs, a search in 
Evaluate Pharma was performed with manual curation 
going through every product launched from 1986 to 
2024 (as far back as sales information goes within Evalu-
ate Pharma). The raw list included all products that have 
been equal or over $1bn sales in at least one year. The 
list was also supplemented with those products that are 
estimated to hit $1bn between 2020 to 2026. Generic 
drugs were not included in the analysis. The peak-sales 
were manually calculated based on total year sales from 
1995 to 2026. Historical-BBs (withdrawn or marketed 
drugs that have reached $1bn worldwide sales before 
2019) and forecasted- BBs (currently in phase II, III, 
approved, filed, or marketed drugs predicted to reach 
more than $1bn worldwide sales after 2020) were also 
manually classified.

To randomly obtain the control group of drugs, the 
maximum lifetime value was used to find those that had 
a peak in between $200-500m in sales. This group was 
restricted to only marketed products within the time 
windows analyzed for historical BBs, and those that are 
NMEs, New Derivatives or NDAs to limit the number of 
assets.

To analyze trends over time, 10 drug-clusters for histori-
cal and control drugs were organized based on time-
periods of 6 years for drugs launched before 1970, and 
5 year-periods for drugs launched from the year 1980 
onwards as follows: A: Before 1970, B: 1980 to 1984, C: 
1985 to 1989, D: 1990 to 1994, E: 1995 to 1999, F: 2000 
to 2004, G: 2005 to 2009, H: 2010 to 2014, I: 2015 to 
2019

Annual company revenues were used to assign “com-
pany types” to originators in the year of discovery 
(around 10 years before drug launch) and owners in the 
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year of drug launch. Company types were set as follows: 
big pharma: revenues ≥ $10bn, mid pharma: revenues 
between $0.5-0bn, small pharma: revenues ≤ $0.5bn, 
biotech: revenues = 0 and academy: research institu-
tion, universities.

The classification of drugs according to TA in the primary 
indication for all products holds a 1-to-1 relationship 
with the TA, i.e. they will only be classified into one TA.

Data analysis, statistics and visualization were per-
formed in R (R Core Team, 2019). Statistical analyses 
were carried out by pair-wise Wilcoxon-Mann-Whitney 
test, a p-value < 0.05 was considered statistically signifi-
cant (p-value < 0.001***, 0.01**, 0.05*). Figures were 

produced using the R package ggplot2 (Wickham, 2016) 
and think-cell software.

Data grouping: Vaccine: Bioengineered vaccine and 
vaccine; Cell therapy: Cell therapy and Gene modified 
cell therapy; mAb: mAb and mAb conjugated
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