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WHO WE ARE w024

Our in-depth understanding
of science, technology, and
medicine allows us to support
C-level biopharma clients and
investors with their most

. . Largest team Objectivit
ressing strategic problems. J y
P 'Nng Jicp exclusively focused BUSINESS and independent
on biopharma R&D thought

Data science
is a pillar of our work

Value creation

through strategy and
portfolio optimization

Supported more SCIENCE & DRUG Trusted
than 30 drugs TECHNOLOGY DEVELOPMENT partners
that reached the of top
market & hundreds of executives in
projects across Europe, the US
modalities and Asia
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OUR TEAM
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EXPERIENCED LEADERSHIP

> 20 years of experience and deep
industry knowledge
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INTERDISCIPLINARITY

Extensive backgrounds in all
therapeutic areas, data science,
bioinformatics, software engineering

STRATEGIC THINKERS (>90% PhDs)

Science and data-driven end-to-end analyses
incl. screening, deep dive assessments, strategic
thinking with a client-centric approach
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OUR FOCUS
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STRATEGIC INSIGHTS

SCIENCE, TECHNOLOGY
& MEDICINE

MACHINE LEARNING
& DATA SCIENCE

PEOPLE, MODEL, CULTURE

2024

What is our strategy and focus? How to manage a Portfolio?
How to effectively communicate strategy?

How to grow in a sustainable manner?

How to communicate with investors and Board of Directors?

Which assets to in-license to strengthen company’s position?
What is the long-term value of this company?

Which therapeutic areas to focus on/expand?

How to forecast & evaluate assets and technologies?

Where to go with a specific technology?

How to build and expand a technology platform?

How to create an end-to-end view on novel targets

(from science to commercial)?

How to separate the hype from reality in the area of ML/AI?
How to build predictive analytics for effective portfolio
decision-making?

How to ensure lean governance?

How to drive innovation?

How to empower teams?

How to create an organization that is both productive
and creative?
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Catenion routinely suppoRs Investors, Venture Capital firms, and their portfolio companies in‘the biopharma field.
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Sharpening strategic Performing due diligence Assessing technology
positioning & value before investment landscape and
proposition competitive analysis for
portfolio companies
\
: Developing strategy for Searching and Acting as a virtual
early-stage companies prioritizing assets for strategic planning group
(from platform to portfolio companies for seed stage or Series
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HOW WE HELP OUR CLIENTS 2024

CORPORATE
AND R&D STRATEGY

THERAPEUTIC AREA
STRATEGY & DISEASE
MAPPING

R&D RISK
ASSESSMENT

SCIENCE &TECHNOLOGY
MAPPING

DUE DILIGENCE

PORTFOLIO REVIEW
& OPTIMIZATION

ASSET & COMPANY
SCREENING

TARGET SELECTION
& PRIORITIZATION

CLINICAL DEVELOPMENT
STRATEGY

INDICATION EVALUATION
& THERAPEUTIC
EXPANSION
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HOW WE WORK

2024

We harness the power of advanced analytics and human expertise to identify actionable opportunities from complex biological and clinical
data enriched with market analyses and competitive intelligence. Our unique blend of science & strategy expertise is the basis for better
decision-making rooted in holistic assessments.

MULTIMODAL
DATA

Millions of data points
from hundreds of
sources

Catenion

CONNECTED
DATA

Cleaned, connected
and integrated data

CATENION
DATA MAPS

Multimodal data
analyzed in rapid
workflows

INSIGHTS &
CONCLUSIONS

Conclusions and key
insights based on
Catenion expert analysis

STRATEGY

Recommendations of
actionable opportunities
and prioritization



MULTIMODAL DATA

Data Science seamlessly integrates into our
interdisciplinary workflows. Using machine
learning & advanced data analytics, we collect,
connect, scrutinize and create insights from
Big Data along the R&D value chain.

®

- 2024
Millions

of -omics data

400K+

. clinical trials

e €

==

1.3M+

research grants

&8

ﬁ 180M+
patents
20K+ Ei?
genes & proteins
35M+

100K+
assets 40K+
companies
ASSETS DRUG TARGETS

Targets suitable for a given
modality based on customized
screening

Hidden gems available for
licensing or acquisition

Catenion

biomedical
publications

10K+

indications & subtypes

INDICATIONS COMPANIES

With high unmet medical need Partnering opportunities and
and the best mix of scientific underappreciated companies
confidence, development feasibility to acquire

& commercial opportunity
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PUBLICATIONS 2024

Our team frequently publishes

and speaks about biopharma Catenion's end-to-end Longitudinal global Financing innovation
strategy topics. approach to target biopharma R&D in women'’s health
prioritization productivity and
growth ranking
January 2024 November 2023

Catenion’s Accelerated
Search & Acquisition

Predicting success of
clinical trials

Pharma spreads its bets
on multiple modalities in

Predicting success of
Phase Ill trials in

Process (ASAP) advanced products oncology

March 2023 July 2022 March 2021 December 2020

The architecture of a 2019 rare diseases and Digital transformation Catenion’s ASAP for

blockbuster orphan products in drug discovery biopharma
breakthrough summit

November 2020 February 2020 June 2019 June 2018

Catenion

Click on each publication to read it. Find all publications HERE.

11


https://catenion.com/2019-rare-diseases-and-orphan-products-breakthrough-summit/
https://catenion.com/the-architecture-of-a-blockbuster/
https://catenion.com/digital-transformation-in-drug-discovery/
https://catenion.com/catenions-asap-for-bio-pharma/
https://catenion.com/pharma-spreads-its-bets-on-multiple-modalities-in-advanced-products/
https://catenion.com/catenions-accelerated-search-acquisition-process-asap/
https://catenion.com/predicting-success-of-clinical-trials/
https://catenion.com/predicting-success-of-phase-iii-trials-in-oncology/
https://catenion.com/catenions-end-to-end-approach-to-target-prioritization/
https://catenion.com/longitudinal-global-biopharma-rd-productivity-and-growth-ranking/
https://catenion.com/financing-innovation-in-womens-health/
https://catenion.com/catenions-end-to-end-approach-to-target-prioritization/
https://catenion.com/longitudinal-global-biopharma-rd-productivity-and-growth-ranking/
https://catenion.com/financing-innovation-in-womens-health/
https://catenion.com/catenions-accelerated-search-acquisition-process-asap/
https://catenion.com/pharma-spreads-its-bets-on-multiple-modalities-in-advanced-products/
https://catenion.com/predicting-success-of-clinical-trials/
https://catenion.com/predicting-success-of-phase-iii-trials-in-oncology/
https://catenion.com/the-architecture-of-a-blockbuster/
https://catenion.com/2019-rare-diseases-and-orphan-products-breakthrough-summit/
https://catenion.com/digital-transformation-in-drug-discovery/
https://catenion.com/catenions-asap-for-bio-pharma/
https://catenion.com/insights/
https://catenion.com/insights/

R&D PRODUCTIVITY ANALYSIS

Since 2013, we have systematically analyzed biopharma outperformers and published annual rankings in In Vivo.

WHICH ARE BIOPHARMA'S MOST SUCCESSFUL COMPANIES?
WHAT ARE SHARED ELEMENTS - WHAT CAN BE LEARNED FROM THEIR STORIES?

What Can Biopharma
Learn From Apple?
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Value-Based Pharma
R&D Productivity:
Is There A Sweet Spot?
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Value-Based Pharma
R&D Productivity:
Is There A Scalable Model?

W The billion-dollar question for

B Ona conceptuallevel larger RED
organizations should be able to
benefit from greater knowledge e f s
diversity as a key driver of cross- th a bi - Giead Sciences Inc. Biogen ldec
feruization or sevendpiy, which Inc. o Celgene Corp. The Sweet between €1 10 2 bl
et he core of most of pharma' e ot Cormpanicsd
breakthroughs in reaity, hawever, ecr and they ar y expased 10 port
theie advantages are nevtrakzed g bioych cor
by organizational silos, politcs
and the oss of strong culture and
leadership.

Sy, 81100 pe

CAN THE CURRENT OUTPERFORMER MODEL
BE SCALED?

W Among the critical dimensions for
groweng high performance RAO
‘organizations: R&O budget growth
trajectory. lesdershi and catve s
degree of internal and esternal
colaboration

2014

2015

In Vivo **

Pharma intelligence | informa

In Vivo

Jinforma

Biopharma R&D Productivity
And Growth 2017:
Big Pharma Closes The Gap

To evaluate the R&D producti

of the world’s 30 largest public pharmaceutical companies,

as judged by total pharmaceutical sales, Catenion takes an approach that focuses on value.

BY GRAHAM SCHOLEFIELD AND MARKUS THUNECKE

his is our fourth annual sur.

ity. Last year we noted that
there has been a year-on-year
increase in R&D productivity
to the tune of 46% from 2014 to 2016,
(Also see “Biopharma R&D Productivity
And Growth 2016: Innovation Performance
Improves™- In Vivo December 2016.) How.
ever, this trend has not continued in 2017,

acetate) reducing the risk
of death in prostate cancer and an IDO
inhibitor from Incyte Corp. showing
synergy with checkpoint inhibiting in
some tumor types, all presented at the
American Society of Clinical Oncology
(ASCO) meeting.

Nevertheless, the therapeutic areas
that have declined the most this year are

- top pharma companies has decreased by
roughly 15%. The major driver of this is a
decline in the metric that looks at pipe-
line value versus spending (momentum
ranking), while the decrease in the metric
that includes products launched within
the last five years (long-term ranking)
is relatively small by comparison. (See
online sidebar for a detailed description
of the methodology.)

After years of growth, what has con-
tributed to this decline in R&D productiv-
ity? To investigate, we looked at the eNPV
(expected net present value) across all

and fectives. The
former was almost entirely due to the
collapsein value of the anti-PCSKg mAbs
from Amgen Inc., Astellas Pharma Inc.
and Sanofy/Regeneron Pharmaceuticals
Inc. due to poor sales and ongoing patent
litigation. Whereas the latter was driven
by nose-diving sales forecasts of hepati-
tis C drugs, which is paradoxically due
to their own success. With cure rates of
>95% for Gilead Sciences Inc.’s Harvoni
(ledipasvir and sofosbu the more
common hepatitis C sub-types, it's per-
haps not surprising that the market of
treatable patients is declining very rap-

and the o decrease year-
on-year; indeed, the top performers were
actually the major cause of the decrease
of productivity this year. In comparison,
the productivity of big pharma was fiat
overall as the large organizations better
buffeted the volatility. One notable big
pharma is AstraZeneca PLC, which has
climbed to 8th place in the rankings this
‘year on the back of approvals in the EU
and China for Tagrisse (osimertinib), the
EGFR™*inthibitor, as well as label exten-
sions for Lynparza (olaparib), the PARP
inhibitor. In addition, the $1.6 billion deal
of the latter with Merck & Co. Inc. for
checkpoint combinations. Another con-
tinuously high-performing big pharma
is J&], which has consistently been in or
around the top 10 over the past four years
and lands in sxthh place this year.

‘The tap 5 spots contain three fims
from last year’s analysis with BMS and
Celgene Corp. switching places into 4th
and 10th, respectively, while Regeneron
slipped to 6™ (tying J&J), giving AbbV;

the different i d found
them all to have declined or plateaucd
except dermatology and blood; the latter
‘would have lso have been negative if not
for the dramatic upwards re-valuations
of the Factor Xa anti-coagulants from
Bristol-Myers Squibb Co. and Bayer AG.
(See Exhibit 1) Therefore, the decline was
industry wide and perhaps a reflection of
arelatively quiet year, withthe vast array
of immuno-oncology trials yet toread out

idly.
on leading to companies developing
“cures” asopposed to chronic treatments,
they will have increasingly shorter sales
horizans, shrinking patient pools an

pricing pressures among other hurdles

Inc. a boostto sth plac
we alsosee Amgen slipinto the 10th spot.

Opposite Turning Points For
BMS And Celgene?
Since 2014, BMS has slowly slid downthe

~ dynamics that dy shaking up
the indusiry. one of the industry's most suceessful

X § drugs in Opdivo (nivolumab). s pipe-
Mid-pharma Still Leads, ine has contained no high-value assets
But The Gap Narrows since the nivolumab launch, leaving the

gnclotmicon

at major conferences. There were a few.
exceptions such as larotrectinib from
Loxo Oncology Inc. showing impressive
response data across manysolid tumors,

Iwivo.pharmal

& InVive | Decemberzos7

Biopharma R&D Productivity And Growth 2016:
Innovation Performance Improves

CATENION UPDATES ITS ANNUAL LIST OF
the year's top pharma R&D performers, based
on R&D productivity and growth. This year
Regeneron shoots to the top and Gilead drops
to third place.

Has R&D productivity increased since last year's analysis?
Who are the new entronts into the elite top five group,
and who has dropped out? Have the positive innovation
dynamics of recent years continued? (Also see “Volue-
Based R&D Pharma Productivity 2015: Oncology And Hep
COrive Top Performers* - In Vivo, December 2015)

Our annual survey suggests that the fundomentol
innovation performance of our sample of top 30 com-
panies has improved considerably since we published
the first survey in 2014. (Also see “Volue-Based Pharma
R&D Productivity: Is There A Sweet Spot?” - In Vivo, June
2014, The overall R&D productivity in our somple has
increased by 46% from 2014 to 2016 with oncology
driving just under holf of that rise. This trend holds true
both for the metric that looks at pipeline value versus
spending (momentum ranking) and for the metric that
includes products launched within the last five years
{long-term ranking). (For a detailed description of our
see sidebar, p-
ity Ranking.”) Not surprisingly, PD-1 and PD-L1 mono-
clonal antibodies (mAbs) account for almost 12% of the
overall growth, followed by onti-PCSK-95 in cordiovas-
cular and the VEGFr inhibitors in ophthalmology. The
biggest loser in volue is the monotherapy hepatitis C
nucteoside analogue class (e.g., Sovaldi); however, this
has been offset by fixed-dose combos (e.g., Harvoni).

We wanted to be sure that the increase we saw us-
ing our value-based method was not just based on
broader analyst coverage of assets or analysts simply

Reprrned by In Vo (v phormameste it com. Unautharoed shotocosyna pro

being more bullish about individuol assets, but rather
reflected o truly improved outlook in terms of quality
‘and prospects. We have checked the number of assets
covered by analysts, and have reviewed the increase

in the share prices of these companies, the number of
NME s ond ind

designations. All data points were consistent with a fun-
damental improvement in innovation performance.

As our method relies on consensus views of future per-
formance, the impact of external events such os heaith
care reform and drug pricing pressures can stil change
the picture in the end. Drug pricing in the all-important
US market has been a matter of much debate both
before and after the recent presidential election. While
most of the companies in our top 30 survey are first
and foremost in the business of creating value through
meaningful innovation for patients, some have focused
‘on more dubious business models by exploiting inef-
ficiencies in pricing and niche marketplace dynamics -
for that reason we have excluded Valeant Pharmaceu-
ticals International Inc. from our ranking.

Mid-size Companies Still More Productive
On average, mid-size companies continue to dominate
the top-fi in both R&D pi and
‘porate growth rankings (four of (See
Exhibits 1.and 2.) This shows once again that having
deep disease focus and a still manageable size con go
along way in biopharma R&D. (For another take on mid:
size pharma R&D productivity, see “When It Comes To
Pharma R&D ROI, Mid Pharma Companies Outperform” -
In Vivo, October 2016.)

With the blockbuster success of Gilead Sciences Inc.,
Bristol-Myers Squibb Co. and others, it was necessary
10 revise our definition of big pharma from phorma-
ceutical sales of more than €15 billion to having more
thon 40,000 employees to ensure this group reflects
“troditional” big pharma as was the intention when we
storted our survey in 2014,

e e

2016

As has been th

of the R&D productivity ranking, mid-size
pharmas continue to dominate, occupy-
ing seven of the top 10 spots. (See Exhibit
2). However, the distance between them

2017

R&Dranking. However, this year could be
a turning point as the early-stage pipeline
has started to mature with several data
readouts, in particular the LAG3 inhibi-

| R&D PERFORMANCE

Invivo. pharmaintel Ugence Informa com

Il DEAL-MAKING: R&D Strategies

InVivo >

nforma Pharmalrieligence

2019 Global Biopharma R&D
Productivity And Growth Ranking

An analysis of the R&D productivity of the worlds 30 largest public pharmaceutical companies
reveals an overall drop in R&D productivity, butthis should not hide the fact that some companies
are still performing extremely well.

BY MARKUS THUNECKE AND ERIKA KUCHEN

annual survey have tradi-
tionally been emerging and
‘mid-size players rather than
big pharma. The same is true
in 2019 as 6/10 qualify as mid sized in
the R&D ranking and 7/10 in the com:
pany ranking (that includes historical
and forecast growth in sales, profit and
‘market cap). Emerging mid-size pharma
company Alexion Pharmaceuticals
i d R

Sciences Inc. It is still high in the ranking
(R&D productivity #3), but mostly based
onHIV and he C:

1l ABOUT THE AUTHOR
Markus Thunecke, PhD (markus.

reflected in a strong long-term NPV, while
the pipeline position (#16) is already
pointing towards future troubles. In line
with this, Gilead isalso not present in the
company top 10 ranking anymore (#12).
After the rapid decline of its sofosbuvir
hep C franchise, Gilead is highly depen-

a
founding senior partner of Catenion,
a biopharma focused strategy
consulting firm. Erika Kuchen, Ph, is
an analystat Catenion (erika. kuchen@
catenion.com).

Inc. (a
Pharmaceuticals Inc. top the company
performance ranking, but only Regeneron
is in the top 10 in the R&D ranking (#8,

fent on P
Biktary that is responsible for a massive
Ssubn in value or ca. 65} of its market
cap and is fotecast to peak at Suby

Alexion #13). Both
joying the fruits of their strong R&D from
previous years, at the same time both are

sales. Gilead"

pending
on oncology at theexpense of otherareas
of unmet need. On the other hand, the
creasing scientific understanding of
oncogenic pathways, the explosion of

oncology, the acquisition
of Kite Pharma for $11.gbn in 2017, will

o asthe ability to
stratify patient populations make oncol-

high Exhibit 1).

Alexion s feeling the heat as activist
investor Elliott Management has a dif-
ferent view of the outlook than manage-
‘ment, and the board and is pushing for a
sale now. The journey from one-product
suceess to becoming a sustainable bio-
pharma is not an easy road, and only
few companies, such as Regeneron, have
succeeded without being acquired along
the way. Alexion i

pillar next to ts virology
stronghold. CD-19 CART therapy Yescarta
(axicabtagene ciloleucel) is forecast to
achieve blockbuster sales, but there is
still a long way to go to expand patient
populations and clear supply chain and
reimbursement hurdles; third quarter
sales in 2019 came in at only $118m.

Oncology Is Leading The Way

biotechs and pharma companies. The
analyst consensus forecast for oncology
of more than $240bn by 2024 reflects
this increasing translation of scientific
advances into clinical benefits.

Where Are Novartis And Roche?

Novartis AG and Roche are frequently
cited as examples of outstanding R&D
productivity, so why are these two
companies only in the mid-field in the
R&D ranking (15 and #14)? Both had

Inthe 2019 ranking, on-
an industry leading complement factor  cology makes up 46% of the value across
franchise with Soliris and  thetop. ies, dwarfingall

to combine for more than $sbn in sales by
2021, It also successfully launched Stren-

infectives with 1% and endocrine with
4). Oncology has also seen the biggest

success with new product
launches and lifecycle extensions, but
whatis often overlookediis that R&D pro-
ductivity is based on both value created

siq (asfotase alfa) for

that is expected to achieve blockbuster
sales by 2024, The issue is that there is
only one higher value asset, an SOD1
inhibitor i i

02019
(followed by CNS). This value distribution
isa result of the industry’s incre: focus
on high unmet need specialty indications

(ALS)and Wilson's discase, inits pipeline.
Another company that is struggling to

© 1 ImVive | February 2020
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Global Biopharma R&D Productivity
And Growth Rankings

Catenion, a biopharma-focused R&D strategy consulting firm, has analyzed the performance of

thet:

P-3
in drug development.

BY GRAHAM SCHOLEFIELD AND MARKUS THUNECKE

n 2017, R&D productivity of the

total number of compounds in clinical

had decreased for the first time

since 2014, according to Cateni-

on's annual review of the sector.
This trend continued into 2018, albeit
with a lower magnitude as overall R&D
‘productivity dropped by around 10% (vs.
about 15% last year).

‘over the past two years. This yeas the total
value of launches by the top-yo pharma
companies was around €77 billion (S887
billion) in today's NPV, led by Gilead

nces Inc.’s HIV drug combo Biktaryy
(bictegravis, emtricitabine, and tenofovic
alafenamide) with a launch worth almost

2018 and outlined major concerns for the future of innovation

suchas on
The dominance of oncology has
reached a point where it could be ques-

recent years, as well as the sum of R&D
costs, plus adjusted costs of M&A over a
10-year period.

Both Novartis and Roche have spent
considerable amounts on K&D and bolt-
on acquisitions making them top spend-

3 N
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2021 Global Biopharma R&D Productivity And

Growth Ranking

Including First Ever Small- To Mid-Size Pharma Ranking

» By Markus Thunecke & Erika Kuchen

A turbulent 2021: we are now in our eighth year of reviewing R&D productivity and
corporate growth of the top 30 biopharma companies. While 2021 was dominated by the
COVID-19 pandemic, biopharma as a whole had a good but not great year.

With 50 in 2021, the number of FDA approvals has
stabilized at a high level in recent years and compares
favorably to an average of 43 approvals over the last 10
years. The Dow Pharma index went up but has lagged
behind the S&P 500 whereas biotech stocks took a beating
in 2021, especially the small caps. (By the end of 2021

XBI was down ca. 20% compared to the beginning of the
year and down by 33% versus its peak in February 2021,
trend that has continued in early 2022.)

2

In our survey the R&D productivity of the top 30
biopharma companies has remained relatively stable since
2018, The largest therapy area (TA)in terms of total value

continues to be oncology (32%), followed by 5
infectives (23%) and central nervous system (CNS; 119%). In
spite of oncology leading all TAs by total value, itis also the
area that saw the largest absolute decline in productivity as
a number of older high value drugs fade out of our ranking
- Keytruda, Opdivo, Tecentrig, Tagrisso and Darzalex (the
value of products launched >5 years ago slowly fades

ion). It will come as no surprise that the
largest gain was recorded with systemic ant
and mRNA vaccines. It s precisely the latter technology
that has catapulted its pioneers to the top of the ranking
as BioNTech SE takes the #1 slot in the R&D productivity
ranking, closely followed by Moderna, Inc. in #2.
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10-YEAR
longitudinal study

B BUSINESS

Longitudinal Global Biopharma R&D
Productivity And Growth Ranking

Markus Thunecke, Erika Kuchen and Alexander Wallroth

Longitudinal Study Background b
Since 2014, producti traded fund giving equal weight to
and corparate growth of the top biopharma companies, each company (See Exhibit 7.

Almostall

g
around performance and success models.

‘While oar annual review focuses primarily on the
pexformance of individual companies, in this analysis we

dissected the patterns that have played out over longer periods

our rankings (n 2014 with significant gains over the Standard &
Poor’s (S&F) 500 pharma index, which falled to Increase value
‘over the 10-year period. The value increases per ETF reflact

‘our ranking and phenotypes, with the strongest performance
observed for the clusters “League Of Its Own’ and “Turn-Arounds'.

Novo In A League Of Its Own

performance phenotypes.
“To provide the full longitudinal view, this study only
that top 30
rankings over the past 10 years,
Six Different Performance P! Identified

Our lengitudinal analysls uncovered six different performance
phenotypes (See Exhibit 1) To evaluate the impact of these

pany featured
in the top five since 2014, a3 such defining o beague of its own.
Move was in the right place at the right time with its foeus on
disbetes and peptide-based drugs, in an era where diabetes and
ts co-marbidities have reached epidemic proportions.

Mowo i also the company that has historically relied the

maost on internal strengths
Exhibit 1: Perf P ypes Based On CatenioNs b compunieaoa o vamrn
Longitudinal R&D F y Ranki foraver

Ty —
Cowar s batie

1

B |
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90% of value. The ghucagon-like
peptide-1 (GLP-1) agonist class

s the gift that keeps on giving.
After type 2 diabetes mellitus and
obesity, there has recently been
a Phase 111 win in chronie kidney
disease that could have a huge
ogards impact on how it is treted.

“We wait and see whether this
unprecedented run of success.
can outlive Nowo's hypergrowth,
a5 Navo is expected to double
in size from 2022 to 2026, One

Recent Ups

Its Gwn League
Fated To Scale

not
ond up as a takeover candidate,

a5 the majority of voting shares
are awned by Now Holdings A'S
that itself is owned by the non-
profit Nova Foundation. Despite:
failures 1o enter new therapeutic
areas (Ths), Nowo keeps trying

new things illustrated by recent
significant mergers and acquisition
(M&A) deals, ncluding RNA
company Dicerna for §5.3n in

Ups & Downs

Source:

2020 Global Biopharma R&D Productivity
And Growth Ranking

2022 Global Biopharma R&D Productivity
And Growth Ranking
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Markus Thunecke, PD. (markus.
thunecke@catenion.com) s a found-
ing Seaior Partner of Catenion, &
biopharma-focused R&D strategy
consalting firm. Graham Scholefied,
PhD, isa Principalat Catenion (graham.

the metric

€37 bill pipel
anti-infective fieldas

e e e i

‘tum ranking), whereas the decrease in the

T fetrartestenistr
ing) is relatively small by comparison.

Is this continuing industry-wide decline

a consequence.

Other exampies include Novo Nor-
disk's semaglutide for type 2 diabetes
(about €8.4 billion), Shire PLC’s lan
adelumab for hereditary angioedema
(around €7.4 billion) and Johnson &

10 come? Intermogating the drivers shows
that total R&D costs (inchuding those as
signed from MAA) bave increased this year
in a similar manner to all prior years, at
 CAGR of around 9%. However, unlike
2017, the decline of total asset expected
et present values (eNPVs) of the top30
pharmaceutical companies was relatively
‘modest at almost 4% (vs. 9% last year).
This explains the more modest decrease
in averall RAD productivity. Perhaps the
most teling trend is the contribution of
pipeline drugs" eNPVs to the tofal NPV;
this was about 29% backin 2014 but now
has plummeted to around 18%.

The instinctual reaction to this drop

Johnson's ap for prostate
cance (roughly €55 billion). Overall,just
€20 billion of this launch value has been
replaced in the companies’ pipelines,
leaving a €57 billion hole that has to be
filled over the coming years.

AstraZeneca Leads Big P

a
The seminal finding of Catenion's initial
R&D productivity analysis was that mid
sized pharma dominated the top-10 firms;
this continues today with them taking
seven of the 1op-10 places (see Exhibit 1)

The top-five spots contain three firms
from last year's analy;

through a series of papers published by
the company over the past couple of years.

201, AstraZeneca transformedts R&D
strategy, devising a new SR Framework
whereby all decision-making is built
around improving the discovery and
development of new drug candidates fo-
cusing on the “right” target, tissue. safety,
patient and culture (see Echibit 2). This
last element, culture, is often overlooked
during company strategic rearientations
butis arguably the most mportant compo
nent. In this case, AstraZeneca designed
Internal incentives to reward quality drug
candidates versus just sheer quantity of
candidates as well as published internal
case studies and statistics where higher
quality (new assays, focused effort, etc.)
facilitated reaching project goals, giving

retaining the top spot and Novo Nordisk
keeping third place, while Regeneron

value pipeline failures. However, with

Inc. moved back up o
fith at AbbVie's expense. Nevertheless,

mid- and big:sized phar

lose, with the standout
Back

driver, rather the industry has launched a
‘numbes of high-value drugs, which have
£ not been replaced by equally highvalue
 candidates in their pipelines. Indeed, the

NPT —

Click on each publication to read it. Find all publications HERE.

2014, AZ languished in 20th position but
today

other
quality-led approaches.

Ultimately, this meant RAD efforts be-
‘came front-loaded o reduce the money at
risk in later development phases leading
1o about & 75% drop In the number of
molecules in late-stage research and a
two- to three-fold increase in target 1D
projects. Since then, key performance

place spot. Whatis
the driver of this radical tunaround story?
Significant insights can be gleaned

2013

b t0 percent-
age of completion (PoC), cycle times,
high impact publications and investor

2019

4 Markus Thuneck

THE DECREASE IN OVERALL R&D PRODUC-

TIVITY continues - a trend that started in

2018. It would be too easy to attribute this
fall in R&D productivity to COVID-19 alone.

2021

Another Turbulent Year For Global Biopharma

by

Executive Summary
The RED productiity of the top 30
sawthe lowest number of FOA appr

n the past

jest biopharma companies decreased shight

102022 and the sector

About The Authors
Markus Thunecke. PhO is a founding Senior Partner of
Catenion a biopharma focused strategy consuting frm
(markus thunecke @catenson com)

Erika Kuchen, PO, is 3 Mansger at Catenion

(erika kuchen@catenion com)

Alexander Walroth, PhD, s an Associate at Catenion
(slexandes walkoth@catenion. com).

Russia invading Ukraine, global supply chain d energy
shortages in Europe and widespread inflation worries have
created a perfect storm in which nvestors naturally gravitate

make up for the ageing mega
blockbuster checkpoint inhibitors in our ranking
The overall second targest area by NPV is systemic anti

rds less riskier opportunities
In ine with this shiftin investor sentiment, the US XBI
biotech Index decreased by  further 28% during 2022,
deepening the losses that happened during the latter part of
2021, The criss has Mt biotech hard but pharma continues 10
hold amuch less a5 healthcare

f Ithough it siso 4 value
loss, no real surprise as COVID-19 vaccines and therapeutics

began fading out during 2022. In contrast, endocrine, the third
largest area in terms of NPV, has seen the largest upsurge in

value, with recent approvals in the GLP1 franchise creating

spending s usually upheld in times of crises (S&P 500 pharma
index was up by 7% in 2022). But there:

amongst analysts.

n the horizon in the all important US market as the Inflation
Reduction Act (IRA), that became 3 US law in August of 2022.
will have a large negative Impact on drug prices.

Oncology remains the dominant area in terms of NPV,
However, it 15 also the area that has lost the most value
since 2021 in our R&D productivity ranking. According to

our methodology, drugs Isunched >5 years ago slowly
fade out of the ranking to emphasize the need o replenish
pipefines and portfolios on a regular basis. Thus far, novel
checkpoint inhibitors and other modaites such as antibody

Between Top 10 ies And

The Overall Top 30

There is & signifscant performance dvide between the top 10

companies and the overall top 30 in 2022's ranking. The actusl

momentum productivty metric, pieline NPV versus 10 year

RAD and M8A cost, is roughiy 3 factor twofold higher for

the 10p 10 performers compared 1o the fop 30 combined. A

tough indicatin of value creation i when the value of tecently
sssets exceeds the spe o

ratio). This is true only for the top 10 performers, whereas the

overlltop 30 had a ratio <1 in il but e year since the survey's

2022

2023
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WHAT OUR CLIENTS SAY ABOUT US 2024

We have successfully worked with Catenion on various strategic- and | tremendously enjoyed working with Catenion. They are fully at home in
portfolio- related topics. They really go deep into the science and are able pharmaceutical Discovery and bring a highly unusual combination of rigorous
to translate into effective strategies. They are fully at home in the world of analytical mind-set with a pragmatic understanding of R&D strategy and

US biotech and have an extensive network in Europe and Japan. organizational mechanics.

Biocryst Pharmaceuticals Inc., President and CEO 'CFYStm F. Hoffman-La Roche AG, Global Head Metabolic & Vascular Disease Area

One of the toughest decisions | had to take in my role as CEO of Bayer Pharma
was to refocus our Discovery activities after the market withdrawal of Lipobay.
Using their proprietary tools, benchmarks and a tough, fact-based approach,
Catenion guided the Discovery management team through a difficult process of
prioritization of therapeutic areas and projects and provided crucial support for
the decision making of the Bayer Corporate Board.

Apart form their strong analytics, what | particularly appreciated was the
pragmatic approach of the Catenion team. Without eschewing clarity and
conflict where necessary, they involved the organization with a constructive,
participatory spirit, thus turning initial apprehension into positive energy for
implementation that we could harness for the change the company needed.

Aventis Sanofi, Senior Vice President BA

/ CEO Generics Europe ZGNTIVA Bayer Pharma, CEO

ER

ﬂm<>m
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WHAT OUR CLIENTS SAY ABOUT US 2024

When dealing with strategic topics related to R&D, Catenion is my partner of Catenion is an outstanding partner. They deeply understand the needs of a

choice. They bring unique perspectives and frameworks, and their deep
rooting in science and technology clearly differentiates them from other
consulting firms that | know.

MERCK

Merck KGaA, CEO

Catenion was able to identify and address the fundamental question across
every aspect of the value chain for each of the programs was assessed. Their
insight into the science and regulatory landscape, manufacturing challenges,
competitive dynamics, and commercial potential provided an objective
understanding of the risks and opportunities.

& ENDOCYTE

A Novartis Company

Endocyte, CEO

client, work closely with the upmost professionalism and focus on key
outcomes, with unwavering focus. Their insights are top notch across the
board with true scientific rigor.

Valo Health / Flagship Pioneering, CEO/ General Partner Valo

Teva Pharmaceuticals asked Catenion to do a comprehensive assessment of our
specialty pipeline supporting the executive team to define the future specialty
strategy. Catenion was not shy of asking tough questions related to our R&D
programs and portfolio selection. Our R&D organization highly appreciated their
collaborative approach, scientific depth and independent mindset. Catenion
convinced our R&D and executive teams, as well as the Board with independent
recommendations based on real analytical depth. Crucially, their understanding of
the organizational dynamics of decision-making in large organizations resulted in
actionable results out of this project. | would recommend them to anybody who
has challenging R&D strategy-related topics and requires an in-depth analysis of
pipeline assets.

teva

Teva Pharmaceuticals , Executive Vice President, North America Commercial

Catenion 14



BOSTON

Headquarters USA

90 Canal St., 4th Floor
Boston, MA 02114
United States

phone: +1 617 459 2269
email: boston@catenion.com

Catenion

KOLUDIOL

Satellite Office
180 Piccadilly
London W1J 9HF
United Kingdom

phone: +44 20 7917 9511
email: london@catenion.com

BERLIN

Headquarters EU
Lietzenburger Stral3e 77

10719 Berlin
Germany

phone: +49 30 20 63 33 56
email: berlin@catenion.com

www.catenion.com
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TOKYO

Satellite Office

Otemachi 1st Square East Tower
1-5-1 Otemachi, Chiyoda-ku
Tokyo 100-0004, Japan

phone: +81 (3) 5219 1200
email: tokyo@catenion.com
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