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The Deloitte Centre for Health Solutions: Turning evidence into action

We are the research arm of Deloitte’s Life Sciences and Health Care practices.

The UK Centre's team of researchers, working in partnership with colleagues
from the US Center for Health Solutions, aim to be a trusted source of
relevant, timely and reliable insights on emerging trends, challenges and
solutions. We combine creative thinking, robust research and our industry
experience to develop evidence-based perspectives on some of the biggest
and most challenging issues to help our clients to transform themselves and,
importantly, benefit the patient.

At a pivotal and challenging time for the industry, we use our research to
encourage collaboration across all stakeholders, from pharmaceuticals and
medical innovation, health care management and reform, to the patient and
health care consumer.

In this publication, references to Deloitte are references to Deloitte LLP, the
UK affiliate of Deloitte NSE LLP, a member firm of Deloitte Touche Tohmatsu
Limited.
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@ GlobalData.

GlobalData is a global data & insights solution provider who, for over 40
years, has been helping over 4,000 companies worldwide to make more
timely, fact-based decisions. Our mission is to help our clients succeed

and be more innovative by decoding the future and reducing the noise &
uncertainties surrounding the world of today. We do this by providing market
data, competitive insights and end-user perspectives which are delivered to
our clients in an integrated way through a variety of different tools.
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Foreword

Welcome to Nurturing growth: Measuring the return from pharmaceutical innovation 2021,
the twelfth annual report from the Deloitte Centre for Health Solutions, exploring the
performance of the biopharmaceutical industry (biopharma) and its ability to generate
returns from its investment in innovative new products. During the past 22 months
the world has navigated novel and constantly evolving threats, healthcare industries
have adopted new ways of working while trying to protect people from harm, and
society has suffered overwhelming loss and lasting changes to the way it measures,
perceives and responds to risks. By early 2021 regulatory approval of the emergency
use of several new treatments and vaccines, developed and manufactured in record
time, provided a light at the end of the tunnel. We therefore examine, in addition to
our traditional analysis of research and development (R&D) productivity, the impact of
the pandemic on the pipelines of our cohort of leading biopharma companies.

Between 2010 and 2021 our Measuring the return from innovation series tracked the return on investment that an original cohort of 12
leading global biopharma companies might expect to achieve from their late-stage pipeline using the same comprehensive and consistent
methodology. For the past eight years we also tracked the performance of an extension cohort of four more specialised biopharma
companies (reduced to three in 2020 due to the merger of one extension company with an original company). Moreover, the systemic
declining returns on investment meant the performances of the extension cohort and original cohort were converging. As a result, the
2020 report was a transition report that considered the performance of the two cohorts as a single combined cohort. This year’s report
again presents the results for the combined cohort.

Until 2020, the combined cohort had seen a decade-long decline in projected R&D productivity, reflecting the challenges faced by the
industry more widely. However, in 2020, for the first time since 2014, the average internal rate of return (IRR) saw a small uptick, suggesting
signs of a potential reversal in the declining trend. This year, our 2021 analysis shows a much larger improvement in the combined cohorts
IRR with ten of the 15 companies all seeing an increase in their IRR. Even if we exclude COVID-19 related emergency-approval assets, the
projected IRR in 2021 is still higher than the small uptick in our 2020 Seeds of change report.

Crucial drivers for this change have been a modest reduction in R&D cycle times and some companies seeing impressive improvements
in peak sales projections. The average cost of developing a compound from discovery to launch has declined as the industry begins to
capitalise on the development of some novel trial designs and improvements in efficiency through the digitalisation of drug discovery
and development. There is no doubt that the COVID-19 pandemic has galvanised improvements with the 'need for speed’ becoming all-
encompassing and the unparalleled rate of approval of COVID-19 treatments and vaccines.

This year we have seen signs of progress, building on the ‘seeds of change’ we identified last year, due to faster drug development and
higher valued pipelines. The collaborative stance with regulators and the scale and extent of partnership working across the health
ecosystem has been a crucial enabler of vaccine development and has set a precedent for what the future could look like. Greater

IRRs will spur further innovation benefitting patients, especially those who have no effective treatments, but only if the collaboration
between organisations and regulators that emerged during the pandemic can become fully embedded and the use of digital and other
transformative approaches to expedite drug development is nurtured and adopted at scale.

i e

Colin Terry Neil Lesser
Partner Principal
EMEA Life Sciences R&D Leader US Life Sciences R&D Leader
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2021 results for our combined cohort
of 15 biopharma companies

R&D returns have seen a large uptick in 2021
IRR is the highest it has been since 2014

2013 2014 2015 2016 2017 2018 2019 2020 2021
Cost to bring an $1.296 $2,431 $2,376 $2,006
asset to market
has declined over
the past three years ‘ : Cost to launch ($m)
at the same time 2013 2019 2020 2021

as peak sales
forecasts have

increased
Peak sales ($m)

$520 $360 $422 $521

6%

of late-stage assets are co-developed
(up from 32% in 2020)

Companies are continuing to increase
proportion of external sources of innovation

71%

68%
59%

33%

2017 2018 2019 2020 2021
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The proportion of the late stage pipeline focused Cycle times have declined to 6.9 years after
on infectious disease assets has grown by climbing for four years

four percent since 2020 e

Oncology pipeline share has doubled since 2013
and now stayed the same in both 2020 and 2021
with the largest share of the late-stage pipeline

6.6

5.6
2014 2015 2016 2017 2018 2019 2020 2021

COVID-19 phase llI
trials were 3.7
times faster than
non-COVID-19
infectious disease
trialse @ © @ © @

pAC] ‘ 2020 2021

2.5 years

0.7 years

Non-covid Covid
trials trials
Sustaining the momentum of change from COVID-19
Unlock the power Increase patient centricity, Build a digital
of collaborative health equity and trust talent pool
data sharing Focus on streamlined Integrate ESG
protocol design initiatives into R&D

Selectively pursue Enable at-risk
Expand use of digital transformative development Strive for greater development for high
technologies approaches diversity in clinical trials priority programmes
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Executive summary

Advances in science and technology continue to drive improvements in care outcomes
and fuel innovation across the biopharma industry. Our 2021 analysis shows a marked
improvement in the average internal rate of return (IRR) on biopharma innovation for
our combined cohort. While there is no doubt that a large part of this improvement

is driven by COVID-19 related assets, particularly the increase in average peak sales
forecasts, even if COVID-19 emergency-approval assets are excluded the slight uptick
in IRR seen last year has risen further in 2021. Clinical cycle times have also reduced,
after a seven-year high in 2020, albeit driven by the accelerated completion of trials

for COVID-19 treatments and vaccines. Importantly, the pandemic has expedited the
adoption of digital solutions, leaving the industry well-placed to reflect on the lessons
learned and capitalise on process optimisation to fundamentally change the drug
research and development paradigm.

Our series of reports on Measuring the
return from pharmaceutical innovation
analyse the return of investment that 12
large-cap biopharma companies (known
as our original cohort) might expect to
achieve from their late-stage pipelines
and has provided insights into the state of
biopharma R&D since 2010. Our analysis
of this cohort between 2010 and 2014
indicated a steady decline in the average
internal rate of return (IRR) with an inverse

correlation between IRR and company size.

In 2015, therefore, we added an extension
cohort of four smaller, more specialised
companies and retrospectively analysed
their R&D investments back to 2013.

Over the subsequent six years, our
analysis of the IRR of both cohorts showed
a continuing decline. The performance

of the two cohorts also converged as

the extension cohort extended their
therapy area focus and increased their
investment in R&D to the extent that they
became much closer in characteristics
and performance to the original cohort.
Furthermore, a company in the original
cohort acquired a company in the
extension cohort. Consequently, as
explained in our 2020 report, Seeds of

04

change, we have now combined the
original and extension cohorts to create
a ‘combined’ cohort of 15 companies with
performance data tracked back to 2013.

In 2020, we also expanded our analysis to
measure the IRR of five further biopharma
companies to give a more accurate picture
of the overall industry. However, as we only
have two data points for these additional
five companies, we have continued to focus
this year's report on the 15 companies in
the combined cohort. Where relevant, we
also draw on insights from the two years of
analysis of the additional five companies.

Measuring the return from
pharmaceutical innovation

Our measurement of the IRR is used as a
proxy of R&D productivity and factors in
the average cost to develop an asset in
each company’s pipeline and the average
forecast sales from these assets once
launched. Our 2021 analysis shows a
large uptick in the projected IRR for the
combined cohort to 7.0 per cent, from 2.7
per cent in 2020. Ten of the 15 companies
have increased their projected IRR, albeit
the range between the top and bottom
performers in 2021 is much larger than

in 2020 (and is the largest range in
performance since 2015).

Even if we exclude COVID-19 related assets
with emergency approval, the projected IRR
is 3.2 per cent which is still higher than the
2.7 per cent witnessed in our 2020 Seeds of
change report.

The average cost to develop an asset,
including the cost of failure, decreased in
2021 to $2,006 million from $2,376 million
in 2020 (albeit this is still an increase
compared to the $1,296 million cost per
asset in 2013). This decrease in average
cost per asset between 2020 and 2021 is
mainly due to the increase in the number of
assets in the combined cohort'’s late-stage
pipeline. In 2021, the combined cohort had
a total number of 242 late-stage assets,

an increase from 210 in 2020 (this is the
largest number of assets in the late-stage
pipelines of our combined cohort since
2013). The average is 16.1 assets per
company, albeit there is wide variation
across companies (from six to 26 assets).

The average forecast peak sales per
pipeline asset has continued the upward
climb seenin 2020, but this is driven


https://www2.deloitte.com/uk/en/pages/life-sciences-and-healthcare/articles/measuring-return-from-pharmaceutical-innovation.html
https://www2.deloitte.com/uk/en/pages/life-sciences-and-healthcare/articles/measuring-return-from-pharmaceutical-innovation.html
hyperlink https://www2.deloitte.com/uk/en/pages/life-sciences-and-healthcare/articles/measuring-return-from-pharmaceutical-innovation.html
hyperlink https://www2.deloitte.com/uk/en/pages/life-sciences-and-healthcare/articles/measuring-return-from-pharmaceutical-innovation.html

largely by the very high sales forecasts for
COVID-19 assets and one high-value late-
stage neurological asset.

Specifically, the average forecast peak
sales per pipeline asset for the combined
cohortincreased from $422 million in
2020 to $521 million in 2021. Six of the 15
companies in the cohort improved their
projected peak sales per asset compared
to 2020. The range of forecast peak sales
across companies in 2021 also increased,
due to high sales forecasts for COVID-19
vaccines.

Sources of innovation are increasingly
external

For the past four years, the combined
cohort has relied on external sources of
innovation for more than 50 per cent of the
late-stage pipeline revenues, based on non-
risk adjusted total inflows. The percentage
increased from 51 per centin 2018 to 71
per cent in 2021 (following year-on-year
decreases from 52 per centin 2013 to 33
per centin 2017).

This increasing trend of sourcing assets
through external innovation is indicative

of pharma companies seeking to augment
their innovation pipeline through
collaborations and scientific partnerships
with other, often smaller, players. It also
reflects significant investment from venture
funding and early-stage financing over
recent years. Furthermore, the proportion
of assets that have been co-developed
increased from 32 per cent in 2020 to 46 per
centin 2021. This pattern is mirrored in the
five new companies which we have started
to analyse (in 2021, 82 per cent of their late-
stage pipeline assets were from an external
source, compared to 72 per cent in 2020).

Cycle times have dipped slightly

Since 2017 there has been a trend towards
longer cycle times. However, in 2021

we have seen a slight improvement, to

an average of 6.9 years, compared to

the 2020 seven-year high of 7.14 years.
This decrease in cycle times is driven by
the expedited completion of studies for
COVID-19 therapies and vaccines. However,
the average cycle time is still above pre-
pandemic levels of 6.64 years in 2019.

Nurturing growth | Measuring the return from pharmaceutical innovation 2021

This reinforces the need to optimise
processes and fundamentally change the
drug development paradigm, as the 'need
for speed’ continues to be a vital factor for
improving R&D productivity.

Infectious disease focus is growing

The proportion of the late-stage pipeline
focused on infectious diseases has grown
to 14 per centin 2021, an increase of four
percentage points compared to 2020,
primarily due to the surge in the number of
COVID-19 vaccines and other treatments
under development. The pandemic has
substantially raised the profile of vaccines
as effective public health intervention tools
and has also highlighted novel techniques
such as mRNA technology, increasing the
prospect of more effective and modifiable
vaccines for other diseases.

Indeed, vaccines are expected to increase
company revenues across modalities

over the next few years as new vaccines
to combat infectious disease, and other
modalities including oncology, enter
early-stage pipelines and the COVID-19
vaccination programmes expand across
the developing world and include younger
populations and booster dosing.

Lessons from the COVID-19 experience
Biopharma companies should expand

the use of some of the more successful
COVID-19 development measures to plan,
design and execute studies more efficiently
across their development portfolios. The
learnings that companies could incorporate
into their routine development operations
include:

* enabling at-risk development for high-
priority programmes by identifying
programmes with a high probability of
success and allowing them to bypass
certain stage-gates to enable the
seamless transition from one phase of
development to the next

expanding collaborative dialogue with
regulators to accelerate the development
of urgently needed therapies through
data-sharing infrastructure and
harmonising requirements across
geographies

* focusing on streamlined trial protocol
design with a limited number of relevant
endpoints to reduce the burden on site
staff, avoid protocol deviations and save
development time

pursuing transformative development
approaches with master protocols and
adaptive trial design to enable the rapid
assessment of therapies

accelerating the use of digital
technologies to conduct hybrid studies,
optimise site selection, recruit diverse
study populations and capture data from
and manage patients remotely

striving for greater diversity in clinical
trials to ensure study populations match
the prevalence of disease across racial
and ethnic groups.

Sustaining the momentum of change
To drive a more productive future for R&D,
with more equitable and quicker access to
new therapies, companies should nurture
the growth identified in 2021 through:

* unlocking the power of collaborative data
sharing to build on prior and emerging
knowledge, reduce duplication of
research efforts, and curate research-
grade real-world data (RWD) with cloud-
based capabilities across ecosystems

building a digital talent pool to expand
the use of data science driven and hybrid
study approaches by rethinking talent
strategies, creating alliances to access
digital talent at source, and investment in
reskilling existing talent

improving health equity and building
trust through a focus on patient centricity
globally, including wider application of
access and affordability programmes and
demonstrating humanity, transparency,
capability, and reliability

integrating environmental, social and
governance (ESG) initiatives into R&D by
not only considering the sustainability of
clinical trial footprints and supply chains
but also meeting society’s expectations
about equity of access to experimental
and approved therapies

05
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Measuring the return from
pharmaceutical innovation

Our annual Measuring the return from pharmaceutical innovation report series analyses
the projected return on investment that biopharma companies can expect to earn
from their late-stage pipelines. In this twelfth report of the series, our results are
inevitably influenced by industry’s prodigious response to the COVID-19 pandemic,
especially the rapid development and manufacture of several successful treatments
and vaccines. Indeed, our 2021 results show a notable uptick in the average return for
our cohort of 15 R&D companies, with ten of the cohort enjoying individual upticks in
R&D returns. This suggests that the small improvements we saw last year, in our Seeds
of change report, have been nurtured with the adoption of innovative approaches to
R&D leading to shorter cycle times, increases in projected revenues and a reversal of

the decline in returns that the cohort experienced between 2013 and 2019.

About this report

In 2010, our inaugural annual report on
Measuring the return from pharmaceutical
innovation provided unique insights

into the internal rate of return (IRR) on
investment that 12 large-cap biopharma
companies might expect to achieve

from their late-stage pipelines. In 2015,
we expanded our analysis to include an
extension cohort of four more specialised
companies, retrospectively calculating their
IRR back to 2013. Over the subsequent six
years the expected returns of the original
cohort fell year-on-year. At the same time,
the much higher returns experienced
initially by the extension cohort fell more
dramatically, leading to a convergence

in the performance of the original and
extension cohorts (see our 2019 'Ten years
on report’).! Moreover, with the acquisition
of one of the extension cohort companies
by one of our original cohort companies in
2020, our extension cohort was reduced
to three companies. Therefore, in our
2020 analysis, we merged the original and
extension cohorts to create a ‘combined
cohort’ of 15 companies 2
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In 2020, we also expanded our analysis

to include five new companies to start
measuring the IRR of the top 20 biopharma
companies by R&D spend. This aims to
provide a more balanced picture of the
overall industry. However, as we only

have two years’ worth of data for the
additional five companies, this year we are
still focusing on the IRR trend data for the
combined cohort of 15 companies.

The trend data for the combined cohort
starts in 2013, the first year in which

we calculated the IRR for the extension
cohort. Where relevant we draw on
insights from our two years of analysis

of the performance of the additional five
R&D companies. Our intention is that

next year's analysis will include these
additional companies in a new cohort of 20
companies.

Methodology used to measure the
return from pharmaceutical innovation
While the composition of the cohort may
have changed, we have continued to

apply the same consistent and objective
methodology which focuses on each

company's late-stage pipeline (assets
that are filed, in Phase Ill or Phase Il with
breakthrough therapy designation, as

at 30th April each year). Assets with
emergency use approval like the vaccines
are considered to still be part of the

late stage pipeline as are the costs of
developing these assets.

We use two inputs to calculate the IRR:

* the total R&D expenditure incurred
by a company in bringing their assets
to launch (based on publicly available
information from audited annual reports
and readily available data from third-
party data providers)

* 3 forecast estimate of the future revenue
that these assets could expect to earn
following launch.

As assets are approved, forecast revenues
move from the late-stage pipeline into the
commercial portfolio, moving out of scope
of our analysis and decreasing the value of
the late-stage pipeline under review.


https://www2.deloitte.com/uk/en/pages/life-sciences-and-healthcare/articles/measuring-return-from-pharmaceutical-innovation.html
https://www2.deloitte.com/uk/en/pages/life-sciences-and-healthcare/articles/measuring-return-from-pharmaceutical-innovation.html
https://www2.deloitte.com/content/dam/Deloitte/uk/Documents/life-sciences-health-care/deloitte-uk-ten-years-on-measuring-the-return-2019.pdf
https://www2.deloitte.com/content/dam/Deloitte/uk/Documents/life-sciences-health-care/deloitte-uk-ten-years-on-measuring-the-return-2019.pdf
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Figure 1. Return on late-stage pipeline, 2013-21 - combined cohort
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Our analysis also accounts for multiple
factors such as forecast revenue splits
where a particular asset is in development
for multiple indications; the impact of
in-licencing and mergers and acquisitions
(M&A) on R&D costs; success rates in
late-stage development and the impact of
clinical cycle times.

This year, as we did last year, we have

a separate analysis of the impact of

the pandemic on clinical trials. As we

are continually working to improve the
methodology and modelling underpinning
this analysis, some numbers have been
re-stated. The methodology appendix
provides more detail.

Projected returns from innovation have
continue the upward trend

Last year, we saw 'seeds of change’
following six years of decline, albeit it was
only a slight uptick (from 1.5 per centin
2019 to 2.7 per cent in 2020). This trend
has continued this year, with the combined
cohort experiencing a much larger uptick
to 7.0 percentage points, from 2020 to
2021. Figure 1 shows the overall trend

line for IRR between 2013 and 2021 for

the combined cohort indicating that the
average IRR has returned to a value similar
to that last seen in 2014. Even if we exclude
COVID-19 related assets with emergency
approval, the projected IRR is 3.2 which is
still higher than the small uptick of 1.7 per
cent witnessed in our 2020 Seeds of change
report.

The top two performing companies in our
combined cohort achieved forecast returns
greater than 18 per cent, with 13 out of the
15 companies achieving positive returns;
and ten of the 15 companies improving
their average forecast IRR in 2021
compared to 2020. The steep increase in
the forecast average IRR this year is mainly
due to COVID-19 related assets including
vaccines and treatments and positive

trial data for one high-value late-stage
neurological asset (albeit sales of the latter
have underperformed following launch). A
notable feature of these high-performing
assets is that the medicines are intended
to help large numbers of the population.
Of our five additional companies analysed
for the second year running, four improved
their average forecast IRR compared to
2020, with three achieving positive returns.
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Figure 2. Three-year rolling average returns on late-stage portfolio, 2013-21 - combined cohort
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In 2020 we saw the narrowest range in
performance between the top and bottom
performer at 18.6 percentage points

(top performer +14.6 per cent, bottom
performer -4.0 per cent). In 2021 the range
has increased to 25.9 percentage points
(top performer +19.7 per cent, bottom
performer -6.2 per cent). However, the
range in 2021 is still less than the range in
2013 which was a 29.9 percentage points
gap (top performer +26.6 per cent, bottom
performer -3.3 per cent).

On a three-year rolling average basis, the
average forecast IRR has increased to 3.9
for 2019-21, up from 2.6 in 2018-20, the
first uptick seen in our three-year rolling
average analysis (see Figure 2).

Drivers of change

Figure 3 presents the aggregate drivers
of change for the combined cohort
between 2013 and 2021. As we have seen
every year in our Measuring the return
from pharmaceutical innovation series,
companies continue to innovate by
investing in new assets, with the overall
effect of this investment being a growth
in IRR of 19 percentage points for the
combined cohort of companies.

08

2016-18 2017-19 2018-20

However, the rate at which companies have
been replenishing their late-stage pipeline
value has not previously been enough to
counteract the successful approval and
flow of value into the commercial pipeline,
with an overall effect of -19.8 percentage
points since 2013.

Figure 4 presents the aggregate drivers of
change for the combined cohort between
2020 and 2021, demonstrating the impact
existing assets have had on the improved
IRR. The combined cohort have seen an
increase of 4.4 percentage points in the
value of projected returns from existing
late-stage pipeline assets between 2019
and 2020. This is the highest year-on-year
increase due to existing assets since our
analysis began in 2010 (Appendix 2). This
increase in forecast revenues from existing
assets was driven largely by positive trial
data for high-value assets and COVID-19
related vaccines and treatments.

A small increase in the number of
approved assets

From 1 May 2020 to 30 April 2021, the
combined cohort had a total of 54 assets
approved, one more than the 53 assets in
2020.

i
I
|
I
|
I
|
i
|
+ Bottom performer

2019-21 —— Combined cohort

These approved assets have forecast total
sales of $260 billion. This represents a

1.7 percentage point decline in projected
returns between 2020 and 2021 (Figure 4).

Over the period 2013 to 2021 the decline
in projected returns from approvals

is 19.8 percentage points (Figure 3),
demonstrating the importance of
replenishing the pipeline compared to
2020. In 2021, terminations resulted in a
0.2 percentage point decline in IRR for the
combined cohort (Figure 4). Since 2013, the
overall effect of terminations has been a
fall in IRR of 4.3 percentage points for the
combined cohort (Figure 3) demonstrating
the inherently risky nature of late-stage
R&D.

In 2021, there was an increase in IRR of 1.6
percentage points, due to 63 new assets
entering the combined cohorts pipeline
compared to 45 new assets that entered
the pipeline in 2020. These new assets
have forecast lifetime sales of $278 billion.



Figure 3. Drivers of change in IRR, 2013-21 - combined cohort
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Figure 4. Drivers of change in IRR, 2020-21 - combined cohort
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The average number of assets in
development has increased for the
combined cohort

The combined cohort have a total of 242
late-stage assets, an increase from 210 in
2020. This increases their average number
of assets to 16.1, the highest number of
average late-stage assets seen since our
analysis began for this cohort in 2013. As in
all previous analysis, there is a substantial
variation across the companies, from six to
26 assets as shown in Figure 5.

The average cost to develop an asset
has decreased

In 2021, the combined cohort spent a total
of $126.9 billion on R&D, corresponding

Figure 5. Average number of assets in late-stage pipeline, 2013-21 - combined cohort

to anincrease of 31 per cent in underlying
R&D expenditure compared to 2020. This
figure increases to a total spend of $141
billion if the additional five companies that
we are in the process of integrating into the
combined are included, an increase of 28
per cent in R&D expenditure compared to
2020.

Figure 6 shows that the combined cohort's
average cost to develop an asset was
$2,006 million, a decrease of $370 million
from 2020 (but nevertheless an increase

of $710 million from 2013). This decrease

in 2021 compared to 2020 is due mainly to
the overall increase in the number of assets
in the late-stage pipeline.

The distribution of costs to develop an
asset across the combined cohort has
decreased slightly compared to 2020, from
arange of $4,621 million (highest cost:
$5,496 million, lowest cost: $875 million) to
$4,192 million (highest cost: $5,034 million,
lowest cost $842 million).

Average forecast peak sales continue
the slight upward climb started in 2020
For the combined cohort, three companies
achieved a forecast peak sales per asset
greater than $500 million in 2021, with six
companies improving their projected peak
sales per asset compared to 2020.

35
30 r 1 ~ i Top performer
‘ : | :
| | | v |
25 : : 3 T | i
9 ! | ! 3 ; o ;
T | | 3 2 1 i T 16 2 1 Third quartile
8 20 14 | 13 : 1?’ | ! 14 i 5] @—— Mean average
5 ‘ 13 i 11 13 ® < ——— Median
g ! | i //. =
€ 15 o— — 7’—-—./ g ——— First quartile
3 —0——7 —e—_ | | i S —
10 1 ‘ ; | 3
‘ ; ] ! ‘ : | | ‘
! | ! ! | 1 ! ‘ i ‘
! ! | | ! I ! - |
> i | i i ! i i -~ ! Bottom performer
1
0 —— Combined cohort
2013 2014 2015 2016 2017 2018 2019 2020 2021
Source: Deloitte LLP, 2021
Figure 6. Average R&D cost to develop a compound from discovery to launch, 2013-21 - combined cohort
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Figure 7. Average forecast peak sales per pipeline asset, 2013-21 - combined cohort
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Figure 8. Proportion of late-stage pipeline sourced from internal and external sources, 2013-21 - combined cohort
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In 2021, average forecast peak sales per
pipeline asset for the combined cohort
increased from $422 million in 2020 to
$521 million in 2021 as shown in Figure
7.The increase in the range of forecast
sales, from $481 million in 2020 to $1,861
million in 2021, is mainly due to the high
sales forecast for COVID-19 vaccines and a
prospective neurological drug. If COVID-19
assets are excluded, the average peak sales
forecasts declined from $422 million to
$355 million.

The effect of COVID-19 assets on the
combined cohort’s pipeline

The pipeline of the combined cohort
includes five COVID-19 related assets, with
emergency use approval. Unsurprisingly,
these had a significant impact on the 2021
analysis due to the expedited completion
of trials as well as the unprecedented
global need for these assets, leading to
very high sales forecasts. Nevertheless,
when these emergency approved COVID-19
assets are removed from the late-stage
pipeline, the combined cohort still sees an
uptick in IRR from 2.7 in 2020 to 3.2 in 2021
(see Appendix 2).

The average number of assets also
remain at 16 per company (16.1 with the
assets included to 15.8 without) and the
large variation in asset numbers across
companies also remains. However, the
largest impact of removing the COVID-19
assets from the late-stage pipeline is on
the average peak sale forecast per asset,
which declines from $422 million per asset
in 2020 to an average peak sales forecast
of $355 million in 2021 (a decline of $166
million).

The sources of innovation are
increasingly external

Continuing the trend that we've seen for
the past few years, since 2018, the sources
of innovation for the late-stage pipeline

of our combined cohort are increasingly
external (see Figure 8).

Figure 9. Proportion of late-stage pipeline sourced from internal and external sources,

2020-21 - additional five companies
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This trend could be a result of the huge
capital investment from venture and early-
stage financing resulting in more external
innovation being insourced as these assets
get closer to commercialisation.

Notably this year has seen an increase in
co-developed assets, with the forecast
revenue from co-developed assets
increasing from 32 per cent in 2020 to 46
per cent in 2021. This suggests that almost
half of forecast revenues from the late-
stage pipeline are being generated through
collaborations and scientific partnerships.

A preview of the performance of the five
additional companies in 2020 and 2021
shows that their trend largely mirrors that
of the combined cohort.

2021

Report year

[l Co-developed M Acquired

Figure 9 shows how the proportion of
forecast revenue from assets sourced
externally by the five new companies has
increased from 62 per cent of the late-
stage pipeline in 2020, to 72 per centin
2021. Furthermore, the largest growth is
also an increase in forecast revenue from
co-developed assets, which increased from
31 per cent in 2020 to 51 per cent of the
late-stage pipeline in 2021,
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The key drivers transforming the
R&D paradigm

A crucial driver of IRR is clinical cycle time, which improved slightly in 2021 after a seven-
year high in 2020. This was driven by the expedited completion of COVID-19 therapies
and vaccine trials. Indeed, the lessons from the COVID-19 pandemic are beginning to
transform the general approach to drug development. For example, the adoption of
digital solutions has been accelerated, there is an increase in the risk appetite for high
priority programmes and collaborative dialogue with regulators has expanded. We have
also seen a growth in adoption of adaptive trial designs and more focus on ensuring
greater diversity in clinical trials, both geographically and demographically. Moreover,
COVID-19 has broadened the cohorts focus on infectious diseases. As a result, the
industry is well-positioned to build on the momentum and the lessons learned to
optimise processes and fundamentally change the drug research and development

paradigm.

Cycle time for the combined cohort has
improved slightly but remains above
pre-pandemic levels

Over the past few years, increases in

cycle times have presented a challenge

to biopharma R&D productivity. The
increases have been driven by the growing
complexity of study protocols, a focus on
developing more targeted and complex
therapies, and difficulty in attracting and
retaining trial participants. The disruptions
to clinical trial activity particularly in the
early months of the pandemic added to
this, with development cycle times for the
combined cohort spiking in 2020.

During our 2021 analysis, disruptions to
routine drug development activity due to
COVID-19 steadily declined.? Analysis by
GlobalData, across the industry, found that
the number of trials impacted by COVID-19
declined from 1,210 between March and
mid-November 2020 to less than 100
between mid-November 2020 and end of
April 2021.

The development cycle time for

our combined cohort has seen an
improvement in 2021 (see Figure 10), owing
to a decline in overall cycle time for Phase
Il studies. This decline is linked primarily to
expedited completion of Phase Il studies
for COVID-19 therapies and vaccines.

Our analysis suggests these studies

were 3.7 times faster than non-COVID-19
infectious disease trials, owing to

shorter enrolment time and use of

digital technologies to accelerate study
execution. Nevertheless, despite the dip,
the overall cycle time for combined cohort
continues to remain above 2019 levels,
reinforcing the need to optimise processes
or fundamentally change the drug
development paradigm.

Incorporating lessons from the
biopharma’s COVID-19 experience into
routine drug development

As highlighted in our 2020 report, and
acknowledged widely, the unparalleled
stakeholder collaboration, significant
public and private funding, and regulatory
flexibility enabled companies to bring
multiple COVID-19 vaccines and therapies
to market within unparalleled time frames.*
While the pandemic created the ‘perfect
storm’ to achieve this extraordinary

feat, there are several lessons from the
COVID-19 drug and vaccine development
approach that companies should
consider incorporating into routine drug
development operations.® In particular,
biopharma companies should evaluate
and adopt the more effective COVID-19
development approaches and plan, design,
and execute studies more efficiently in
other therapy areas (TAs) and across their
development portfolios (see Figure 11).
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Figure 10. Average clinical trial cycle time and cycle time across TAs (in years)
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Figure 11. Incorporate the lessons from the R&D approaches adopted for COVID-19 into routine clinical development

Plan

Enable at-risk
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Source: Deloitte LLP, 2021

Enable at-risk development
for high priority
programmes

In the race to address the humanitarian
need created by COVID-19, companies
ran R&D phases and activities in parallel
to accelerate vaccine and therapy
development. An unprecedented amount
of funding enabled companies to deploy
capital boldly and at risk by potentially
absorbing the full financial risks of R&D.5”

Furthermore, the scale of unmet need
challenged the orthodoxy of sequentially
staging clinical trials to answer scientific
questions and de-risk investments,
before cautiously progressing to

larger studies. For example, Pfizer
adopted a combined Phase I/1l trial to
simultaneously assess safety, efficacy
and dose levels of its vaccine candidate(s)
and then ran a large Phase Ill trial,
compressing development time to
around nine months.®

Manufacturers also invested at risk to
scale production capabilities, acquire
raw materials, and begin mass producing
vaccines, before pivotal studies were
completed.

Biopharma companies should reconsider
the governance processes needed post-
pandemic to enable at-risk development
for other high priority programs.

Design

Focus on streamlined
protocol design

Selectively pursue
transformative
development approaches

This involves identifying programmes
with a high probability of success to
enable study teams to bypass certain
stage-gates and seamlessly transition
from one phase of development to the
next. Companies would also need to
allocate additional resources to such
programmes to invest in at-risk activities
such as planning for pivotal trials in
advance and accelerate study start-up
activities (see case study 1).°

This should include using simulation
and other tools to enable study teams
to visualise the sequence of activities
across global clinical operations, to
identify areas or processes to carry
out in parallel and to consider how and

CASE STUDY 1

Execute

Expand use of digital
technologies

Strive for greater
diversity in clinical trials

where compressing timelines might be
beneficial.

Expand collaborative dialogue with
regulators

The expedited development of safe

and effective COVID-19 vaccines and
therapies required increased regulatory
flexibility and active dialogue between
the industry and regulators. This included
regulators being open to adaptive trial
designs, use of rolling data submissions
while expediting protocol reviews, and
providing real time scientific advice to
companies.’”

Expediting study start-up to test the world’s first oral COVID-19

therapy

To accelerate Phase | trials of its oral antiviral drug for COVID-19, Merck
undertook several study start-up activities in parallel. The company
simultaneously submitted clinical trial applications in the US and UK and actively
coordinated with regulators for review and approval of clinical trial applications
and study protocols within 16 days. Additionally, pharmacy set-up activities
which normally require two to three months to perform were completed within
two weeks from project initiation. The study recruitment team also began
pre-screening volunteers even before clinical trial applications were approved.
Such parallelisation of study activities enabled the first patient to be dosed on
day 23 that would have taken more than four months as per standard industry

timelines.'o"
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There is now an opportunity for the
industry to work with regulators to adapt
some of the pandemic era regulatory
flexibility to accelerate development

of urgently needed therapies. For life
threatening and debilitating conditions,
companies could engage with regulators
to actively accelerate protocol review, use
rolling data submissions and even design
minimalistic dossiers focused on safety
and efficacy for approvals. This could lead
to a new paradigm of regulators working
hand in hand with industry rather than
undertaking the current end of trial review
discussion to expedite patient access to
urgently needed therapies.”?

“The agency's approach to
coronavirus therapeutics
and vaccines should
translate post-pandemic
to some urgently needed
products. Evenifitis

a partial application,
particularly about a
product that is urgently
needed, we should be able
to do rolling reviews so
that we can expedite the
process”

-Stephen Hahn, Ex-FDA Commissioner'

“Rolling reviews, were used
very effectively, particularly
in the context of vaccines.
As normality resumes
there will still be a place for
them, although the extent
to which they will be used
needs to be discussed.”

- Emer Cooke, Executive Director
European Medicines Agency'

Today, launching a drug across multiple
geographies requires data to be
submitted in various formats to meet the
requirements of numerous regulatory
agencies. This challenge has persisted for
years, but there is cause for optimism with
the launch of Accumulus Synergy in 2020.
Accumulus is a non-profit organisation,
established by ten of the industry’s leading
biopharmaceutical companies, focused

on developing a global information
exchange platform to transform how

drug innovators and health regulators
exchange information and data.'® Having
driven an unprecedented degree of
collaboration across sponsors and
international regulators and Accumulus

is planning to deploy an initial technology
release in 2021." Such initiatives could
enable a future where regulatory practices
are globally aligned, digitally driven, and
regulatory agencies actively collaborate

to share data and insights for the rapid
assessment of new therapies.'®

Focus on streamlined
protocol design

Streamlining protocol designs to focus on
a limited number of relevant endpoints
enabled biopharma companies and
academic institutions to determine the
safety and efficacy of repurposed drugs
and new therapies for COVID-19 at an
unprecedented pace. One such example
is RECOVERY, a master protocol trial led
by the University of Oxford, UK, that

has recruited over 45,000 participants
and evaluated nine treatments so far,
and continues to investigate others."”
The trial protocol involved capturing the
most relevant patient outcomes (death,
discharge, and need for ventilation),
inputting key patient data into a simple
online form, and mandating only one follow
up assessment, reducing the load on
already stressed NHS staff.202!

The RECOVERY model is now being
implemented in sites in Asia and Africa to
help build capacity and to find treatments
that are suitable for different populations
and healthcare settings.?

Over the past decade, oncology trial
protocols have grown in complexity to
capture a high volume of secondary and
exploratory endpoint data.?>*

If applied to oncology, streamlined protocol
design could reduce the burden on
patients and site staff to understand and
execute study processes, avoid protocol
deviations, and save development time.
This could also reduce the need for
participants to undertake multiple site
visits, procedures, and assessments,
improving study retention rates.

Some companies are already encouraging
study teams to create protocols that
incorporate the most meaningful
endpoints, eligibility criteria, and
procedures. GlaxoSmithKline (GSK), for
instance, has setup a protocol design

lab to assess historical trial data (site
recruitment data) and real-world data
(disease prevalence, patient diversity,
Electronic Medical Record data) to improve
the feasibility and operational relevance of
protocols being drafted across TAs.?°

"Alaundry list of problems
currently plagues study
protocols. Among them
are the imbalance between
science and operational
viability, trial complexity,
overly strict entry criteria,
and superfluous data
collection for secondary
and tertiary endpoints. It
is quite scary how much
data is collected across
the industry that is never

actually used.”

-Jason Gubb, Head of delivery
optimisation and informatics,
Global clinical operations, GSK?¢



Pursue transformative development
approaches

As stated in our 2020 report, master
protocols and adaptive trial designs were
used widely for the rapid assessment of
the effectiveness of repurposed drugs
and new therapies against COVID-19.2 The
industry should now seize the opportunity
to learn the lessons from the use of

these transformative approaches to build
towards a future where they can be applied
selectively across other therapy areas.
Doing so requires several operational and
cultural changes within R&D biopharma
companies including:

encouraging development teams to
experiment and consider where and
when these approaches could be applied,
especially in areas of high unmet need

sharing successes, experiences,

and lessons from the use of these
approaches across the development
organisation

applying master protocols to areas of
scientific complexity and unmet need
this can expedite study hypothesis
testing through use of shared
infrastructure and knowledge generation

engaging early and transparently with
regulator review teams to understand
their perspective and concerns on
the use of these approaches (this

is discussed in more detail in our
publication - Bringing new therapies

to market: Transforming clinical
development)*®
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Accelerate the use of digital
@ technologies
The constraints imposed by the pandemic,
such as lockdowns and social distancing,
led the industry to accelerate the adoption
of digital technologies to run hybrid clinical
studies and ensure continuity of routine
development activity. Many companies
leveraged digital technologies to run
COVID-19 vaccine trial activities including
optimising site selection, recruiting diverse
study populations and capturing data from
and managing patients remotely.
Al-based epidemiological models helped
companies analyse RWD such as case
numbers, hospitalisations, testing rates
and local COVID-19 policies to predict
COVID-19 hotspots and optimise site
selection. This enabled the recruitment
of participants from countries where new
variants were surfacing as trials began,
collection of data from diverse racial and
ethnic groups, and submission of data rich
evidence packages to regulators.?

Companies also made use of e-consent,
e-diaries, wearables, and data
management platforms to capture and
manage millions of data points from
thousands of participants across different
geographies. Additionally, dashboards
offering near real time visibility into

study conduct and activities (such as

site enrolment, randomisation, sample
collection, data entry, cleaning, and overall
data quality) were used to identify issues,
make decisions and adjustments to keep
trials moving quickly.*® These examples
demonstrate the acceleration in digital
transformation envisaged in our 2020
report Predicting the future of healthcare and
life sciences in 2025: Companies have reversed
the decline in returns from pharma R&D
including the increased use of Al-enabled
technologies.”'

Our December 2021 report, Biopharma
digital transformation: Gain an edge with
leapfrog digital innovation, which surveyed
150 biopharma leaders, found that the
pandemic forced companies to prioritise
digital innovation, instil it into every
aspect of work and use it to transform

the experiences of patients and partners.
Eighty-two per cent of survey respondents
believe the momentum of digital innovation
is likely to continue post-pandemic,
suggesting that biopharmais now at a
digital innovation inflection point.*?

Many disrupted clinical trials adopted
hybrid or decentralised studies across

TAs. This required companies to focus on
reducing the ‘digital learning curve’ for

site staff and investigators including using
virtual reality (VR) and augmented reality
(AR) technologies in their operations and
deploying virtual study coordinators on site
to help staff enhance familiarity with digital
tools, understand data workflows, and
manage issues with remote data collection.
Companies should also minimise the
digital burden on patients by assessing the
comfort, accessibility, and ability of study
populations to use remote assessment
tools. This will be essential to ensure a
truly seamless clinical trial experience for
participants in future clinical studies.

Digital operational dashboards that can
evaluate study operations in real-time
could provide agility to modify enrolment
strategies or criteria as needed to quickly
reach recruitment goals. Furthermore,
expanding remote data collection requires
investing in automation and Al solutions to
validate, manage, clean, and integrate large
volumes of data before database lock and
downstream use.

Strive for greater diversity in clinical
trials

COVID-19 has disproportionately affected
minority and disadvantaged populations,
increasing focus of ensuring equitable
representation in COVID-19 studies (see
case study 2).
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CASE STUDY 2

Enhancing participant diversity in a COVID-19 Phase Ill study
Genentech’'s EMPACTA Phase Il study focused on enrolling underserved and
minority patients to demonstrate its efficacy in treating COVID-19 associated
pneumonia.>* Approximately 85 per cent of the 389 patients were from minority
racial and ethnic groups and included Hispanic, Native American and Black

populations.

To achieve this diverse enrolment, Genentech first identified COVID “hotspots”
and then analysed epidemiology data to find communities and hospitals where
underrepresented patients were being treated. This included areas in New
Orleans, New Mexico, and Arizona as well as hospitals in the Bronx where the
disease burden was high for underserved populations. After the study sites
were identified, enrolment was the fastest among all studies in the history of
Genentech, disproving the notion that it takes more time to recruit diverse study

populations.

There is now a growing commitment
among biopharma companies to foster
clinical trial diversity and ensure study
populations match the prevalence of
disease across racial and ethnical groups.

Deloitte’s recent research with

the Pharmaceutical Research and
Manufacturers of America (PhRMA)
on strategies to enhance diversity

in clinical trials identified four focus
areas for companies to expand on this
commitment.?®* These include:

01. Identifying and developing
alternative clinical sites focused
on treating underrepresented
populations: Increasing enrolment
and retention of diverse trial
populations requires meeting patients
where they are and working with
health care providers they already
trust. Leveraging alternate sites
such as clinics, pharmacies, military
health institutions, and minority-
serving institutions, could have a
notable impact on the inclusion of
underrepresented populations in
clinical studies.

—
(o]

02. Developing and training diverse
investigators and site staff: Patients
tend to trust providers who look like
them, so companies and researchers
should work on attracting physicians
from underrepresented populations
to participate in clinical research and
create opportunities for them to serve
as clinical trial investigators.

03. Building community relationships:
Companies and sponsors should
work with the community to
build longstanding bi-directional
relationships that expand beyond the
transactional nature of any one clinical
trial and focus those relationships
on elevating health equity in the
community overall.

04. Establishing measures and metrics
for success: Building tools to assess
participant enrolment by ethnicity and
race in real time can aid in recruitment,
engagement, and retention of a diverse
study population.

COVID-19 has broadened the cohort
focus on infectious diseases with
vaccines likely to dominate expected
revenues for several years

As in previous years, we analysed the

TA focus of our combined cohort of 15
companies (see Figure 12). This shows

that the proportion of the pipeline focused
on infectious disease assets has grown

by four percentage points since 2020.
Meanwhile the relative proportion of late-
stage assets in metabolic, cardiovascular,
central nervous system and immunology all
declined slightly (by around one percentage
point).

The increased proportion of infectious
disease assets is primarily due to a surge
in the number of COVID-19 vaccines and
therapies under development, which have
more than tripled since our 2020 analysis
period. Importantly, the pandemic has
raised the profile of the significant role

of vaccines as a tool for public health,

with vaccine R&D attracting increasing
attention and funding from companies and
governments.

This could lead to the development of a
broader arsenal of vaccines for a wide
range of diseases over the next few years.
In fact, eight companies in the combined
cohort are also developing therapies and
vaccines for other infectious diseases
such as HIV, respiratory syncytial virus
infections, pneumonia, and dengue.
Additionally, there are several early-

stage assets being developed to combat
infectious diseases including tuberculosis,
hepatitis, and shigella infections that are
outside the scope of our analysis.
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Figure 12. Late-stage pipeline composition by TA
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Furthermore, companies in our combined
cohort are already adapting mRNA
technology to create novel and more
effective vaccines for other diseases. Pfizer
is currently testing the safety of its mMRNA
vaccine for influenza (see case study 3),
while Roche is conducting a Phase Il study
of its novel personalised mMRNA vaccine
for melanoma and solid tumours.3**
mMRNA technology is also likely to remain
important in expediting the effective
development of vaccines against any new
COVID-19 variants of concern emerging
across the globe.

Our analysis of the combined cohort
also suggests that vaccines are likely to
dominate expected revenues across
different modality types over the next
few years.

CNS H CV W Infectious disease M Respiratory
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Percentage of late-stage pipeline
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CASE STUDY 3

Creating next generation influenza vaccines using mRNA

technology

Influenza causes approximately five million cases of severe illness and up to
650,000 deaths worldwide every year.® Current traditional vaccines typically
confer 40 to 60 per cent protection against circulating influenza strains, that are
actively mutating.® Manufacturing such vaccines involves identifying the correct
strains for seasonal vaccine production six months in advance, keeping up with
viral strain changes, and altering vaccine antigens during production.

The flexibility of mRNA vaccine technology (that uses a genetic sequence of

the viral strain to develop a vaccine) enables accurate strain selection closer

to the influenza season. Added advantages include ease of modification and
incorporation of a larger number of antigens for greater immunity as well as the
ability to quickly scale production in case of larger outbreaks.*°
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As COVID-19 vaccination programmes
expand across the globe, to include
younger populations and booster dosing,
revenues from COVID-19 vaccines for our
cohort are only likely to grow.

Our analysis suggests revenues from
vaccines (including COVID-19 vaccines with
emergency approval status) are expected
to reach $47 billion by 2025, primarily
driven by sales of Pfizer's COVID-19 vaccine.
New vaccines, such as those for HIV and
dengue that are also likely to enter the
market soon, will also contribute to these
forecast revenues.

Nurturing growth and sustaining the
momentum of change

Navigating the impact of the pandemic

has been an all-encompassing, once-in-a-
generation, challenge for the biopharma
industry. While the industry rose to the
occasion by making innovative changes to
the R&D process, now is the time to sustain
the momentum of change to prepare for
the future. Success will depend on the
industry’s ability to learn the lessons from
the use of transformative trial design and
roll-out, cross industry collaborations, and
the adoption of digital solutions to maintain
and institutionalise new ways of working for
the future.

We have identified four over-arching areas
which companies should focus on to
nurture the growth identified by our 2021
analysis and create a more productive
future for R&D. This should include driving
more equitable and quicker access to new
therapies and engendering greater trust in
the industry.

Unlock the power of collaborative
data sharing: Advances in data science,
analytics and digital technologies have
created the ideal conditions to use the
transformative power of data to improve
R&D productivity. The pandemic has
proved the value and benefit of pre-
competitive data sharing in the spirt of
collaboration. Expanding this to other
disease areas such as Alzheimer's and

HIV could enable companies to build on
prior and emerging knowledge and reduce
duplication of research efforts to accelerate
development.
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This should be supported by investments
in cloud-based capabilities to access,
analyse, and share data that is traditionally
locked in silos.

Companies should also convene RWD
ecosystems to better understand

disease, inform patient centric protocol
design, and expand the use of real-world
evidence (RWE) in regulatory submissions.
Collaborations with multiple stakeholders
(health systems, patients, patient groups)
across geographies will be crucial to
curating research-grade RWD while putting
in place governance for data access,
privacy, and security.

Build a digital talent pool: Our 2027
Biopharma Digital Innovation study
emphasises that acquiring the right ‘digital
talent’ (such as data scientists, cloud
engineers and other technology experts) is
key to accelerating digital transformation.*'
For drug development, creating a digital
talent pool is essential to expand use of
data science-driven and hybrid study
approaches in the coming years.

Such talent is highly sought after and
increasingly being developed and nurtured
by start-ups, technology companies, and
academia. This highlights the need for
companies to rethink talent strategies

and create alliances within the innovation

ecosystem to access digital talent at source.

Aligning data scientists and technology
experts to a therapy area can help cultivate
a digital talent pool with a nuanced
understanding of drug development.
Additionally, companies should also invest
in reskilling existing talent to enable them
to adapt to the accelerated pace of digital
technology integration in development
operations.

Trust, health equity, and patient
centricity: Building trust is not a one-

off activity but the result of cumulative
actions and behaviours. The pandemic
has provided the biopharma industry

with a unique opportunity to connect

with patients globally by showcasing its
innovative capabilities and value to society.

The industry can now build on this
connection in several ways, including
improving health equity through a deeper
focus on ensuring that patients enrolled
in clinical trials match the racial and ethnic
diversity of populations affected by the
disease in question. Such studies could
provide participants access to the latest
therapeutic interventions and high-quality
care that they might not otherwise have
access to. At the same time, the ability to
assess safety and efficacy responses in
representative and diverse populations
could improve public trust and build
confidence in therapies once they are
launched into the market.

Our research indicates that when a
biopharma company demonstrates
certain behavioural signals (humanity,
transparency, capability, and reliability),
consumers will view their brand more
favourably. Accordingly, our Overcoming
biopharma’s trust deficit report outlines
strategies that can help companies
strengthen these signals and gain
consumer trust: including devoting more
efforts to support communications that
clearly explain complex science and
trials to the public including how drugs
are developed, trial outcomes and the
effectiveness and/or side effects.?

Today, more than two billion people
worldwide have no access to essential
medicines as medicines may be
unaffordable, unavailable, inaccessible or
non-quality assured.*® Furthermore, the
increased awareness (due to the COVID-19
pandemic) of the impact of both global

and national health inequalities on health
outcomes, mean there is a need for much
better awareness and more targeted action
to improve access to medicine for all. As
demonstrated in our analysis of over 400
access and affordability programmes (AAP),
these programmes can provide equitable
and sustainable access to medicines and
health care around the world.*

These programmes enable biopharma
companies to improve equity by delivering
better outcomes through improved access
helping to reduce health inequalities and
promote greater investment, visibility and
transparency across the industry.*


https://www2.deloitte.com/uk/en/insights/industry/life-sciences/biopharma-digital-transformation.html
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Integrate environment, social,
governance (ESG) and purpose-led
sustainability initiatives into R&D:
COVID-19 has shone a spotlight on the
importance and impact of businesses
having a shared purpose and common
goal to achieve beneficial outcomes. As a
result, stakeholders including regulators,
investors and employees are increasingly
encouraging companies across industries
to drive purpose-driven efforts around
improving the environment, social good,
and transparent governance.*® The
Science Based Targets initiative (SBTi)
launched in September 2020 to develop
the first science-based global standard
for corporate net-zero target-setting,
consistent with achieving a net-zero world
by no later than 2050 has resonated widely
across industries.#” Companies that adopt
ESG imperatives and embed purpose-
led initiatives can be more adaptable,
resilient and better serve the demands

of stakeholders while gaining competitive
advantage.

The research evidence is unequivocal:
public, planetary and economic health

are inextricably linked, and no continent,
country or community is immune from the
impacts of climate change.*®
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R&D leaders should consider how clinical
trials, with increased diversity, are designed
and how their complex supply chains
impact and contribute to the carbon
footprint. The undeniable overlap between
environmental and societal health places
biopharma companies in a unique position
to create a connected strategy that is
driven by purpose and a transparent
commitment to society to build trust

and engagement across the population.

In addition to sustainability impacts,
biopharma companies can have a tangible
impact on health equity, human health and
societal good by purposefully driving the
use of their innovation portfolios towards
health equity in all its forms.

The level of maturity of engagement varies
significantly across biopharma companies
with many becoming increasingly ambitious
in their environmental commitments.*
While most life sciences companies

have made material global public health
investments and address major areas of
societal unmet medical need, company
leadership and their Boards should
develop further to continuously reflect

on where R&D spend is being allocated
and strive to proactively align and tailor
investments to the most prominent unmet
needs facing humanity.

The COVID-19 pandemic has inexplicably
demonstrated the importance of
collaboration and co-investment between
governments, academia, and industry to
achieve an unparalleled pace of change.
With patients engaging in their health
more than ever before and biopharma
companies becoming household names,
societies’ and patients’ expectations

about equity of access and treatment has
increased. Additionally, the pandemic has
exposed healthcare’s vulnerabilities and
and threats to equality in healthcare so
ESG driven changes need to be considered
in tandem with how it might affect the
resilience and sustainability of healthcare in
the future.®®
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Appendix 1. Methodology

Since 2010, our Measuring the return from pharmaceutical innovation series has focused
on the projected returns from the late-stage pipelines of a cohort of the 12 largest
biopharma companies. Since 2015, we have also included an extension cohort of four
mid-to-large cap, more specialised companies, with data retrospectively calculated back
to 2013. Following the acquisition of an extension cohort company by a company in our
original cohort, and the convergence in performance of the cohorts, we combined these

two cohorts to form a ‘combined cohort’ in 2020.

Our consistent and objective methodology
focuses on each company'’s late-stage
pipeline (assets that are filed, in Phase

Il or Phase Il with breakthrough therapy
designation as of 30th April each year)

and measures performance across the
combined cohort of companies. We use
two inputs to calculate the Internal Rate

of Return (IRR): the total spend incurred
bringing assets to launch (based on publicly
available information from audited annual
reports or readily available from third-party
data providers) and an estimate of the
future revenue generated from the launch
of these assets. Assets with emergency use
approval such as the COVID-19 vaccines
and therapies, are considered to still be
part of the late-stage pipeline as are the
costs of developing these assets.

As assets are approved, forecast revenues
move from late-stage pipeline into the
commercial portfolio, moving out of the
scope of our analysis and decreasing
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the value of the late-stage pipeline. Our
analysis accounts for multiple factors
including forecast revenue splits where a
compound is in development for multiple
indications; the impact of in-licensing
and M&A on R&D costs; success rates in
late-stage development; and the impact
of clinical cycle times. Given the inherent
risks in undertaking R&D and the need to
generate a complete view of R&D returns,
our analysis also accounts for the cost of
failure.

Therefore, our calculations of the total
spend incurred in developing and
launching assets include the expenditure
on terminated programmes and
compounds.

Importantly it should be noted that we
are continually working to improve the
methodology and modelling underpinning
this analysis and reviewing the assets
included in our pipeline year-on-year

to ensure accuracy and continuous
improvement. Therefore, some numbers
have been restated, but the same
consistent and objective methodology is
applied across all cohort companies each
year.

The graphic on the following page
illustrates our methodology, showing
both the static and year-on-year dynamic
(three-year rolling average) measures

of R&D returns. The three-year average
figure, first introduced in our 2015 report,
reduces the volatility associated with the
static measures and provides a more
well-rounded view of an organisation’s
projected R&D returns to match the long
time periods over which decisions within
R&D become impactful.
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Late-stage pipeline static IRR and drivers of change in IRR methodology
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Over the past two years, we have started to analyse the performance of a further five companies to extend our analysis to the top
20 R&D biopharma companies by R&D spend to give a more accurate picture of the overall industry. The intention in to include these
companies from next year we have enough data points (minimum of three years) to analyse the trend.
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Appendix 2. Additional analyses of the

R&D IRR data

Figure 14. Year-on-year drivers of change in IRR, 2013-21 - combined cohort
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Figure 15. Return on late-stage pipeline, 2013-21 - combined cohort without COVID-19 emergency-approval assets
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