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ABSTRACT

Background 

In October 2015 the European Commission (EC) 
released its report Upgrading the Single Market: 
more opportunities for people and business, 
which includes a stated intention to explore 
an option for implementing a Supplementary 
Protection Certificate (SPC) manufacturing and 
export exemption, expected to boost economic 
growth and job creation within the generics 
and biosimilars industry. However, such a 
exemption’s impact on the innovative research-
based biopharmaceutical industry and on the 
international level of intellectual property (IP) 
protection remains in question.

Methodology 

Using evidence from the existing literature, a 
sample of 30 top-selling drugs, and France and 
Sweden as the primary source for SPC status 
within the EU we construct an econometric model 
and estimate potential annual losses to the global 
and the European innovative research-based 
biopharmaceutical industries. 

Results

This study finds that implementation of an EU-
wide SPC manufacturing and export exemption 
would potentially result in annual losses ranging 
between USD2.675 billion and up to USD5.35 
billion to the global innovative biopharmaceutical 
industry, with approximately USD1.34 billion 
to USD2.27 billion of these attributed to the 
European innovative biopharmaceutical industry. 
Translating these losses to current levels of 
biopharmaceutical sector employment and R&D 
investment the effect of the introduction of an EU-
wide SPC manufacturing and export exemption 
could be between 4,500-7,700 direct job losses 
(with an additional 19,000-32,000 indirect job 
losses) and a decrease of between EUR215 million 
to EUR364 million in R&D investment.

Conclusion

In light of these findings, we conclude that a 
manufacturing and export exemption, is likely 
to have a detrimental effect on the European 
research-based biopharmaceutical industry and 
is unlikely to provide a significant and sustained 
positive economic impact on the European 
generics industry. 
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BACKGROUND

In October 2015 the EC released its report Upgrading the Single Market: more 
opportunities for people and business, which details the overarching initiative to 
reform and deepen the single market with the purpose of spurring economic growth, 
job creation and reducing administrative burdens.1 One key challenge identified in 
the report was the need to address the ambiguity formed with the ongoing process 
for the creation of an EU-wide unitary patent system, and the lack of a conforming 
mechanism for SPCs.2

While emphasizing the benefits of a unitary SPC 
title, the EC also announced its intentions to 
explore options for recalibrating certain elements 
of this IP right. One such option put forth by 
the EC is to provide European manufacturers 
of generic drugs and biosimilars with an SPC 
manufacturing exemption which would “create 
thousands of high-tech jobs in the EU and many 
new companies”.3 This option and its cited 
benefits are based on an academic study by 
Vicente and Simões, published in the Journal 
of Generic Medicines in 2014.4 In the article, the 
writers argue that a manufacturing provision 
and an export provision (which would permit 
European generic and biosimilar manufacturers to 
manufacture and export pharmaceutical products 
that are protected under the SPC to countries 
where similar exclusivity does not exist) would 
result in substantial economic gains in the EU, 
including the creation of nearly 45,000 new direct 
and indirect jobs and revenue of over €3.3 billion 
between 2014 and 2022.5 Recently these claims 
were rebutted by Sussell et al.,6 which showed 
that the modelled estimates of economic and 
employment gains made by Vicente and Simões 
were in part based on invalid assumptions and 
mathematical errors and were, in fact, likely to be 
substantially lower if they materialized at all.7 

Yet unanswered remains the question of what 
the effect of an SPC manufacturing and export 
exemption would be on the European and global 
research-based biopharmaceutical industry.

This is a question of real import as the research-
based biopharmaceutical industry’s contribution 
to European GDP and job creation is substantial. 
In 2016 industry estimates suggests that this 
sector generated some 745,000 direct jobs (with 
over 113,000 employed directly in innovative 
R&D) – a growth of 33% since 2000.8 Furthermore, 
over EUR238 billion in pharmaceutical production 
were generated by the European research-based 
biopharmaceutical industry in 2015, as well as 
investments of some EUR33.5 billion in R&D 
activities across the EU.9
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METHODOLOGY AND RESULTS 

Estimating the potential losses to the 
European and the global research-based 
biopharmaceutical industry.

Step 1: Identifying ‘sales at risk’ of innovative 
drugs in potential markets

Our economic model begins by reaching an 
estimated dollar figure that represents the global 
annual sales of biopharmaceuticals. Since different 
sources provide varying estimates, we used an 
average of three sources, resulting in a figure of 
roughly USD1,000 billion.10 This figure was then 
adjusted to account only for sales in countries 
to which European generics and biosimilars 
manufacturers could export their products 
that are still under SPC protection in the EU. 
Naturally, these products could only be exported 
to countries in which all relevant forms of market 
or IP exclusivity are either not available or have 
expired (e.g., regulatory data protection, standard 
patent term, any applicable patent restoration 
term). In order to identify these countries we 
have used the U.S. Chamber of Commerce’s 

International IP Index 2017 which examines the IP 
framework environment in 45 countries, including 
the existence of a pharmaceutical patent term 
restoration.11 This analysis suggests that potential 
markets for exports of generics/biosimilars of 
SPC-protected products are primarily emerging 
markets such as Argentina, Brazil, China, 
Colombia, India, Indonesia, Mexico, Russia, Saudi 
Arabia, South Africa and Turkey.12

Using publicly available pharmaceutical sales data 
from IMS the share of emerging markets, including 
the aforementioned countries, of the global sales 
of pharmaceuticals is estimated at roughly 21%.13 
This adjusts the sales figure to USD210 billion in 
sales of pharmaceuticals in emerging markets. 

Next we adjusted this figure to account only for 
sales of innovative products in these markets, 
which is estimated at roughly 17%.14 This 
adjustment provided a final ‘sales at risk’ figure of 
USD35.7 billion, which represents the estimated 
annual sales of innovative products in emerging 
markets.

FIGURE 1 Estimating annual sales of innovative drugs in emerging markets

Global annual sales  
of pharmaceuticals

Adjusting for the share 
of emerging markets 

(21%)

Adjusting for the share 
of innovative drugs in  

sales of pharmaceuticals 
in emerging markets 

(17%)

USD 1,000 billion USD 210 billion USD 35.7 billion
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Step 2: Accounting for the gap in launches of 
innovative drugs

Emerging markets tend to experience substantial 
delays of up to several years in launches of 
innovative products compared to developed 
markets. This is due to numerous factors, including 
backlogs, inadequate IP protection, pricing 
restrictions and more.15 In order to account for this 
launch gap we used a recent study by Cockburn 
et al. which measured the availability of innovative 
drugs over a twenty year period (1983-2003) within 
a time frame of 5 years from a given drug’s global 
launch date in 76 countries.16 As not all European 
countries nor emerging markets were examined in 
this study, we compared the average percentage 
of innovative drugs launched within 5 years of the 
global launch date in leading emerging markets 
(BR, RU, IN, CN, MX, CO, ID, VN, EG, TR, ZA) with 
that of the EU-5 (GB, DE, FR, ES, IT).17 Figure 2 
shows the difference between the two groups of 
countries:

As Figure 2 shows, the average availability of 
innovative drugs within 5 years of their global 
launch date within the EU-5 was more than double 
that of the sample of emerging markets. In other 
words, this data suggests that emerging markets 
on average experience 50% less availability of 
newly-launched drugs. Given this 50% gap, in 
order to calculate the sales at risk of innovative 
drugs, we adjusted the USD35.7 billion in sales 
of innovative drugs in emerging markets by 
50%, which provides a figure of USD17.85 billion, 
representing the sales at risk of innovative drugs in 
emerging markets under SPC protection in the EU.

Step 3: Accounting for the share of innovative 
drugs under SPC protection

Next, the ‘sales at risk’ figure was adjusted to 
account only for products under SPC protection 
within the EU in a given year. To reach this 
estimate we took a sample of 30 top-selling drugs 
in 2016 by revenue, and acquired the dates of their 
effective SPC term from the French and Swedish 
national patent office databases, which enable 
a search of SPC by the drug’s International Non-
proprietary Name (INN) [Tables 2 and 3 in the 
Annex lists the 30 drugs in the sample and their 
effective SPC term in Sweden and France]. 

During 2016 eight of thirty (26%) products were 
under effective SPC protection in Sweden and 
nine of the thirty products (30%) were under 
effective SPC protection in France. During 2017 
nine of thirty (30%) were/are/will be under SPC 
protection in Sweden and nine of the thirty 
products (30%) were/are/will be under effective 
SPC protection in France. Based on this sampling 
it is a fair assumption that in a given year 
approximately 30% of innovative drugs are under 
SPC protection in the majority of EU Member 
States. 

Step 4: Accounting for potential delays in 
receiving marketing authorization for generic / 
biosimilar follow-on products

Finally, the model accounts for potential delays 
to market entry caused by the regulatory process 
of receiving marketing authorization for follow-
on products (either a generic NCE or biosimilar) 
within Europe, or in the importing country. The 

FIGURE 2 Availability of innovative drugs within 5 years  
of global launch date, average of EU-5 countries and  
leading emerging markets

Source: Cockburn, I. et al. (2016).
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METHODOLOGY AND RESULTS

EU Commission’s current proposals are not clear 
on whether follow-on products produced under a 
potential SPC exemption program will be required 
to obtain a European marketing authorization 
prior to exportation, or authorization only in the 
importing country. Since under each of these 
options some delay in market entry is expected, 
this model takes into account both scenarios.

Under the first option, a European-based 
generics/biosimilars company is required to 
obtain a European marketing authorization prior 
to exporting its follow-on version of the SPC-
protected product to potential non-EU markets. 
The approval process for a generic or a biosimilar 
product by the European Medicines Agency 
(whether by the centralized, decentralized or 
national procedure) takes between 4 to 6 months.18

Under the second option, a European-based 
generics/biosimilars company can export its 
product under a Certificate of Pharmaceutical 
Product (CPP).19 In these cases, the exported 
product will be required to obtain a marketing 
authorization by the local competent authority. 
However, timelines for approval vary greatly. Some 
markets, such as Mexico, have acted to expedite 
the approval process to 60 days.20 Other markets, 
such as Brazil, experience substantial delays 
which can exceed three years.21 On average with 
estimate market authorization would take roughly 
6 months.

Thus, under each of the options European-based 
generics / biosimilars companies may face a delay 
in market entry of up to 6 months on average.

Step 5: Estimating the potential losses for the 
global innovative biopharmaceutical industry

Following the process described in steps 1 and 
2 we have reached a figure of USD17.85 billion 
representing the ‘sales at risk’ of innovative 
drugs. In step 3 we estimated that 30% of 
innovative drugs are under their effective SPC 
protection each year, based on an analysis of 
a sample of 30 top-selling products in 2016. In 
step 4 we estimated that these products may 

experience a delay of up to 6 months in market 
entry on average, thus reducing the expected 
annual revenues by up to 50%. Extrapolating 
these percentages to the ‘sales at risk’ figure, 
we therefore estimate that a manufacturing 
and export provisions would potentially result 
in losses ranging between USD2.675 billion and 
up to USD5.35 billion to the global innovative 
biopharmaceutical industry. 

Step 6: Estimating the potential losses for the 
European innovative biopharmaceutical industry

In order to calculate the percentage share of 
these global losses that would potentially apply 
to the European innovative biopharmaceutical 
industry, we created a proxy measure. This 
measure applies the share of European innovative 
companies among the world’s top innovative 
biopharmaceutical companies by revenue in 
2016, extracted from three different sources.22 
The average share of European research-based 
companies is placed at 42.5% of global revenue. 
Applying this share of global revenues to the 
estimate of potential global losses gives a range 
of USD1.34 billion and up to USD2.27 billion – 
representing the potential losses/exposure to the 
European innovative biopharmaceutical industry 
due to a potential SPC manufacturing and export 
exemptions.

How would the potential losses to the European 
innovative biopharmaceutical industry affect the 
European economy and in particular employment 
and R&D investment?

Over the past decade, losses sustained by the 
European innovative biopharmaceutical industry 
due to patent expiry of best-selling drugs have 
resulted in significant job-cuts and closures of 
R&D sites across Europe.23 

In the following sub-section we provide an 
estimate of the potential negative impact an SPC 
exemption and the resulting loss of sales would 
have on employment for the European innovative 
biopharmaceutical industry and on investments in 
domestic R&D and clinical research.
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Estimating the negative impact of an SPC 
manufacturing and export exemption on 
jobs and R&D investment

In order to estimate the potential impact of an SPC 
exemption on employment and R&D investment 
we compare the estimated potential losses to the 
European innovative biopharmaceutical industry 
described above to total sales for a sample of the 
biggest European research-based manufacturers. 
In 2016 the total global sales of the ten biggest 
European biopharmaceutical companies was 
approximately USD218.235 billion (see Table 4 in 
the Annex). Using these numbers as an estimated 
aggregate for total sales by research-based 
European biopharmaceutical companies, the 
estimated potential losses from an SPC exemption 
of USD1.34-USD2.27 billion makes up 0.61% to 
1.04% of this figure.

Estimating the impact of the SPC exemption  
on jobs 

Industry figures suggest that in 2016 the European 
innovative biopharmaceutical industry directly 
employed some 745,000 people across Europe 
(a 33% increase since 2000) with over 113,000 
employed directly in high-skilled innovative 
R&D jobs.24 Assuming a potential reduction in 
employment following on from the estimated 

losses of 0.61% to 1.04% of sales caused by a 
potential SPC exemption, a similar 0.61% to 1.04% 
reduction applied on industry employment 
there could potentially be between 4,600 and 
up to 7,750 jobs lost in direct employment in the 
European biopharmaceutical industry. Given 
the current ratio of R&D jobs as a share of total 
employment, anywhere between 706 and 1,196 of 
these losses would be in high-value R&D activities 
including clinical research. 

In addition to these direct jobs losses there is also 
potential additional losses in indirect employment. 
The research-based biopharmaceutical sector is a 
high-tech, high-value sector and each job within 
the sector supports a number of other jobs within 
the economy. A 2016 study by TEConomy Partners 
and the American biopharmaceutical industry 
association PhRMA examined the industry’s 
economic footprint in the US. With regards to 
employment it found that each job within the 
biopharmaceutical industry supports an additional 
4.21 indirect jobs, creating a total employment 
multiplier of 5.21.25 Applying this multiplier to the 
most recent industry estimates of employment 
within the European innovative biopharmaceutical 
industry, the potential scope for direct and 
indirect jobs loss extends between 24,000 and up 
to 40,000 jobs across Europe.26 

FIGURE 3 Estimating the potential losses to the European and the global innovative  
biopharmaceutical industry

STEP 1 Identifying ‘sales at risk’ of innovative drugs in potential markets: USD35.7 billion

STEP 2 Accounting for the gap in launches of innovative drugs: USD17.85 billion

STEP 3 Accounting for the share of innovative drugs under SPC protection: 30%

STEP 4 Accounting for potential delays in receiving marketing authorization for products produced under a  
SPC exemption program: Up to 50% of expected annual revenue

STEP 5 A conservative estimate of the potential losses for the global innovative biopharmaceutical industry:  
Between USD2.675 billion and up to USD5.355 billion

STEP 6 A conservative estimate of the potential losses for the European innovative biopharmaceutical industry:  
Between USD1.34 billion and up to USD2.27 billion
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It is also likely that a loss in sales caused by the 
SPC exemption would reduce the number of 
new jobs created annually by the research-based 
industry. Since 2000 the research-based industry 
has created close to 200,000 new jobs in Europe 
growing the total number of individuals employed 
in Europe in the sector from 554,186 to the current 
estimate of 745,000.27

In sum, the SPC exemption could result in 
between 4,500-7,700 direct job losses (with an 
additional 19,000-32,000 indirect job losses) across 
Europe.

Estimating the impact of the SPC exemption  
on R&D investment 

Each year the European innovative 
biopharmaceutical industry invests circa 15% of its 
revenues in R&D and innovation. For 2016 EFPIA 
industry figures show that the research-based 
European biopharmaceutical industry invested 
circa EUR35 billion in R&D within Europe – nearly 
double the amount invested in 2000.28 Assuming 
a potential reduction in R&D investment in Europe 
following on from the estimated 0.61% to 1.04% in 
sales losses caused by a potential SPC exemption, 
applying the same 0.61% to 1.04% reduction on 
total industry R&D spending in Europe there 
could potentially be a drop in R&D spending of 
anywhere between EUR215 million and EUR364 
million.

METHODOLOGY AND RESULTS

TABLE 1 Estimating the impact of the SPC exemptions on European economy

Total direct employment 
(2016)

Direct employment in R&D 
(2016)

Investment in R&D, EFPIA 
member companies (2016)

In 2016 745,000 (e) 115,000 (e) EUR35 billion (e)

Estimated 
potential 
losses due to 
introduction 
of an SPC 
exemption

Conservative 
estimate

4,574 direct jobs and 
additional 19,258 indirect jobs

706 direct jobs in R&D EUR215 million

Moderate 
estimate

7,749 direct jobs and 
additional 32,623 indirect jobs 

1,196 direct jobs in R&D EUR364 million
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DISCUSSION
The potential detrimental effect of SPC exemptions extends beyond the loss of jobs 
and investments in R&D within Europe. Countries outside the EU which maintain 
robust IP regimes may emulate this exemption of IP rights, seeking also to boost the 
growth of their local generics and biosimilars companies.29 Ironically, this spill-over 
effect may lead not only to a deterioration of international standards of IP protection 
but also to increased competition which may substantially reduce the expected 
share of EU-based generic and biosimilar manufacturers. 

Today these countries biopharmaceutical IP policy 
regimes are fairly in line with the EU with regards 
to launch and approval of innovative drugs as 
well as providing patent term restoration.30 
Broadly speaking innovative drugs enter their 
effective SPC term in many of these countries  
virtually in parallel to the EU, providing generic 
and biosimilar companies the same advantage 
as generic manufacturers’ would receive under 
the SPC exemption policy in the EU. If an SPC 
manufacturing and export exemption would 
be emulated by these countries thus increasing 
market competition, it would substantially 
reduce the likelihood of significant and sustained 
economic activity for the European generic and 
biosimilar manufacturing industry.  

Under such a scenario, the end result of the 
introduction of the SPC exemption policy may 
significantly harm the global and EU research-
based industry (as estimated in the preceding 
section) without any tangible gain for European 
generic manufacturers.

More broadly, loosening standards for IP 
protection is a slippery slope. Following on 
proposals for an SPC export exemption there are 
now also calls being made to extend the concept 
of an export exemption to the entire basic 20-year 
term of patent protection. This would provide 

follow-on product manufacturer’s the ability to 
export their products as early as the originator’s 
market entry into markets where the product is not 
patent protected.31 However, as this study shows, 
neither an SPC exemption nor a wider exemption 
of IP rights are likely to achieve a ‘level playing 
field’ for European-based generics and biosimilars 
manufacturers, as other non-EU countries would 
seek to emulate these exemptions and compete 
for their market share. Furthermore, the negative 
effect of this type of extended ‘full-term’ export 
exemption on the European economy would 
be substantial. The existing gap in launches 
of innovative products between Europe and 
potential markets, as described above, would 
entail losses of many years of exclusivity for the 
European innovative biopharmaceutical industry 
and, as this article suggests, is highly likely to 
translate into substantial loss of jobs and R&D 
investments.
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CONCLUSION
This study examines the potential consequences of introducing an EU-wide  
SPC manufacturing and export exemption. 

Our economic modelling based on existing 
biopharmaceutical sales data suggests that an 
EU SPC manufacturing and export exemption 
would potentially result in annual losses ranging 
between USD2.675 billion and up to USD5.35 
billion to the global innovative biopharmaceutical 
industry; approximately USD1.34 billion to 
USD2.27 billion of these can be attributed to the 
European innovative biopharmaceutical industry. 

In turn, these losses may result in anywhere 
between 4,600 and up to 7,700 direct job losses 
in the European research-based industry as well 
as an additional 19,000 to 32,000 jobs indirectly 
supported by the industry; furthermore, these 
losses may lead to a decrease of circa EUR215 
million to EUR364 million in R&D investment within 
Europe.
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ANNEX

TABLE 2 Effective SPC term in Sweden for 30 top-selling drugs in 2016

Brand name INN Company
Under SPC  
in 2017?

SPC effective 
from

SPC effective 
until

Humira adalimumab Abbvie Yes 2/2017 10/2018

Sovaldi Sofosbuvir Gilead Sciences No 3/2028 1/2029

Abilify Aripiprazole Otsuka No 10/2009 10/2014

Crestor Rosuvastatin Astrazeneca Yes 7/2012 6/2017

Revlimid lenalidomid Celgen Yes 7/2017 6/2022

Nexium esomeprazole Astrazeneca No Rejected

Rituxan rituximab, MabThera Roche No Applied, no decision yet

Avastin bevacizumab Roche No 4/2018 12/2019

Harvoni ledipasvir Gilead Sciences No Applied, no decision yet

Herceptin trastuzumab Roche No 6/2012 7/2014

Remicade infliximab J&J No 3/2012 8/2014

Enbrel etanercept Amgen / Pfizer No Original SPC N/A, latest available 
SPC expired 1/2015

Spiriva Tiotropium bromide Bohringer 
Ingelheim

No 9/2010 3/2016

Xarelto rivaroxaban Bayer / J&J No 12/2020 9/2023

Imbruvica Ibrutinib J&J No 12/2026 10/2029

Lantus insulin glargine Sanofi No 11/2009 11/2014

Eylea aflibercept Bayer No 5/2020 5/2025

Lyrica pregabalin Pfizer No Revoked

Januvia Sitagliptin Merck Yes 4/2017 3/2022

Copaxon Glatiramer acetate Teva No 5/2015 8/2015

Neulesta pegfilgrastim Amgen Yes 2/2015 8/2017

Glivec Imatinib Novartis No 3/2013 12/2016

Advair fluticasone / salmeterol GSK No 9/2010 9/2013

Velcade Bortezomib J&J Yes 10/2015 4/2019

Alimta Pemetrexed Eli Lilly No 12/2010 12/2015

Erbitux Cetuximab BMS No 9/2009 9/2014

Zytiga Abiraterone acetate J&J Yes 3/2013 3/2018

Xeloda Capecitabine Roche No 11/2008 11/2013

Tarceva Erlotinib Roche Yes 6/2015 3/2020

Afinitor Everolimus Novartis Yes 9/2013 7/2018

Sources: Swedish Patent Database (PRV), 2017; Evaluate Pharma, 2017; Global Data, 2017; Market Watch, 2017.
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Brand name INN Company
Under SPC  
in 2017?

SPC effective 
from

SPC effective 
until

Humira adalimumab Abbvie Yes 1/2017 10/2018

Sovaldi Sofosbuvir Gilead Sciences No 2/2028 1/2029

Abilify Aripiprazole Otsuka No 9/2009 10/2014

Crestor Rosuvastatin Astrazeneca Yes 5/2012 12/2017

Revlimid lenalidomid Celgen Yes 6/2017 6/2022

Nexium esomeprazole Astrazeneca No 1/2004 2/2009

Rituxan rituximab, MabThera Roche No Refused

Avastin bevacizumab Roche No 3/2018 12/2019

Harvoni ledipasvir Gilead Sciences No 4/2030 11/2029

Herceptin trastuzumab Roche No 5/2012 7/2014

Remicade infliximab J&J No 2/2012 2/2015

Enbrel etanercept Amgen / Pfizer No 8/2010 8/2015

Spiriva Tiotropium bromide Bohringer 
Ingelheim

No 8/2010 3/2016

Xarelto rivaroxaban Bayer / J&J No 11/2020 9/2023

Imbruvica Ibrutinib J&J No 11/2026 10/2029

Lantus insulin glargine Sanofi No 10/2009 5/2015

Eylea aflibercept Bayer No 4/2020 5/2025

Lyrica pregabalin Pfizer Yes 4/2013 5/2018

Januvia Sitagliptin Merck No Refused

Copaxon Glatiramer acetate Teva No 4/2015 7/2014

Neulesta pegfilgrastim Amgen Yes 1/2015 8/2017

Glivec Imatinib Novartis No 2/2013 12/2016

Advair fluticasone / salmeterol GSK No 8/2010 9/2013

Velcade Bortezomib J&J Yes 9/2015 4/2019

Alimta Pemetrexed Eli Lilly No 11/2010 12/2015

Erbitux Cetuximab BMS No 8/2009 9/2014

Zytiga Abiraterone acetate J&J Yes 2/2013 3/2018

Xeloda Capecitabine Roche No 10/2008 11/2013

Tarceva Erlotinib Roche Yes 5/2015 3/2020

Afinitor Everolimus Novartis Yes 8/2013 7/2018

ANNEX

TABLE 3 Effective SPC term in France for 30 top-selling drugs in 2016

Sources: French Patent Database (INPI), 2017; Evaluate Pharma, 2017; Global Data, 2017; Market Watch, 2017.
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Company
Global sales of biopharmaceuticals  
(2016 or latest available figures)

Roche  $ 40,838 

Novartis  $ 32,562 

Sanofi  $ 21,586 

Astrazeneca  $ 21,319 

GSK  $ 20,985 

BMS  $ 19,427 

Bayer  $ 18,924 

Novo Nordisk  $ 17,325 

Boehringer Ingelheim  $ 13,872 

Shire  $ 11,397 

Total  $ 218,235 

TABLE 4 Global sales of biopharmaceuticals, ten largest European biopharmaceutical companies  
(2016 or latest available figures, in million USD)32

Sources: Companies’ respective websites, annual reports and/or US 20-F forms.
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