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Results Healthcare at a glance

Based in London and New York , Results Healthcare has an experienced and entrepreneurial team
dedicated to the life sciences sector, having completed 75+ successful healthcare transactions to -date.

Part of the globally renowned and trusted advisory firm Results International, Results Healthcare was
established in 2012, in recognition of clients eneed for a specialist team with dedicated skills in the
healthcare, pharmaceutical and biotech sectors.

Results Healthcare offers strategic advice, fundraising, licensing, divestment, and M&A support for both
sellers and buyers worldwide. We combine expert financial capabilities and deep sector knowledge
with specialised backgrounds in science and healthcare to provide a differentiated service to our clients.

The company has a dedicated team centred in London, New York and Atlanta.
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Foreword

Following on the heels of our earlier report reviewing M&A drivers and trends within the Contract
Research Organisation (CRO) sector, we are pleased to follow up with an analysis of some important
evolutionary themes that are driving the sector in  the post-Covid world. Technology has played an
important enabling role in this evolution as service providers attempt to execute clinical trials in an
environment where patients have become more apprehensive of Covid risks, while access to medical
professionals has become more restricted. With this backdrop in mind, CROs have been scrambling to
acquire capabilities that will enable them to build
to become the service provider of choice to biopharma ¢ ompanies. In addition to strategic imperatives,

clinical and pre -clinical deal activity has also increased due to increased investor appetite towards the

sector driven by the strong industry fundamentals underpinning pharmaceutical services.

Results Health care has had a stellar past two years where we have completed a record number of deals
and have also expanded and broadened our healthcare team in response to growing client demand.
Within the CRO sector, we have partnered with both buyers and sellers to h  elp them achieve their
strategic goals. As examples of representative deals, we advised Orphan Reach on the sale to Emmes;
SQN Clinical on the sale to Veristat; Charterhouse Capital Partners on the acquisition of Phastar;
Admescope on the sale to Symeres; and iSafety of the sale to ProPharma Group. Valuations have been
strong, and companies with proven sustainable growth trajectories and strong underlying metrics
continue to be the front runners.

As a firm, we have successfully adapted and devised strategie s on executing and completing
transactions on a virtual basis where required. We have used technology as an enabler, and many of the
new ways of working due to Covid restrictions are here to stay as these practices are deemed to have
improved the deal maki ng process. Similarly, within the CRO sector, service providers have become
more innovative in using technology to conduct trials in a decentralised manner and are using electronic
devices to better capture data and reduce the level of human interaction to mitigate Covid risks.

Looking towards the future, we believe that the fundamental drivers of the sector remain strong. Deal
activity has continued to be robust and the path to recovery from the global pandemic is increasingly
clear on account of re -openin g economies, record -breaking stock markets, and an abundant supply of
cheap capital fuelling investor appetite. CROs are expected to continue deal making driven by the desire

to add service capabilities or technologies, geographic coverage, specialist skil Is or extend into
adjacencies within the value chain. Our view is that we will see elements of artificial intelligence
becoming an integral part of CRO capabilities, and that some CRO business models may increasingly
accept biotech equity in their revenue  model such that pharma IP becomes a relevant value component
for those compa nies when contemplating M&A activity. We believe that the larger CROs will continue
to use M&A as a way to achieve their strategic aims and this will lead to opportunities for deal s at the
smaller end of the spectrum and for providers of niche, specialist capabilities.

$
Kunal Kadiwar
Managing Director

) /
Issac Jacob Lois Groden Beth any Kersse
Director Associate Analyst
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Market overview

CROmarket penetration

Although pharmaceutical companies continue to invest in R&D globally, the returns from drug R&D have
been decreasing. As a consequence of this, large pharma have steered towards outsourcing much of
their pharmaceutical research, development, and manufactur  ing activities to CROs or CDMOs (Contract
Development and Manufacturing Organisations) as this can be a more flexible and cost -efficient
approach, compared to keeping these capabilities in  -house. As such, we have seen that this trend, as
well as the greate r number of drugs in development (which are largely being developed by biotechs

that lack the infrastructure to develop their own drugs), has contributed to rising penetration of
outsourcing partners in the global clinical and pre -clinical trials market.

In 2014 the global CRO penetration rate was 34% and this grew modestly to 38% by 2018.. Looking
forward, by 2023, CROs are projected to penetrate almost half of the total clinical trial market at 49%,
representing a 12% increase in penetration rate over a 5-year period.

This growth is being fuelled by the need for biotechs to have access to external infrastructure, as well
as the complexity of the regulatory , drug approvals and reimbursement process together with the
therapeutic expertise that is re quired to run trials for complex and chronic diseases which CROs are able
to offer.

Global CRO Market Penetration Rate , % ‘
50 49.3

45
40

35

30
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

—8— Global CRO market penetration

Source: Broker research

Global pharmaceutical CRO market

The global pharmaceutical CRO market , which can be divided into Clinical, Pre-clinical and Discovery
services, has experienced solid growth over the last few years.
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Between 2015 and 2019 the CRO market increased from $44bn to $63bn at a CAGR of 9.0%. The industry
is projected to maintain th is momentum with the market expected to grow by 8.9%  CAGRbetween 2019
¥ 202 4E. By 2024 E the industry will be worth $96bn , which is more than double that of 2015.

Some of the key factors driving growth in the market are the following:

¥ Robust funding env ironment s, particularly for emerging biopharma

¥ Rising costs for product development which stimulate the need for lower capital costs
requirements and flexible outsourcing models

¥ Demand for a ccelerated development timelines  and quicker route s to market

¥ Globalisation of clinical trials which creates a demand for improved reach and access to patients
¥ Expanding scope of CRO solutions and technology

¥ Requirement for therapeutics expertise to address complex and chronic disease areas

Global Pharmaceutical CRO market and  breakdown by

Discovery, Pre -clinical and Clinical, 2015 ¢ 2024E US$ bn

100

80

60

40

20

2015 2016 2017 2018 2019 2020E 2021E  2022E 2023E 2024E

m Clinical mPre-clinical mDiscovery

Source: Broker research
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Drug discovery CRO market

The ultimate goal of drug discovery is to find a promising molecule or lead compound that has the
potential to become a medicine. Researchers will assess the underlying disease pathway and identify
potential target compounds, thereby narrowing the field of compounds to one lead compound.

Although the clinical portion of the CRO market contributes  to almost two thirds of the market, it is the
drug discovery portion that has historically and is projected to experience the fastest growth. Between
2015 and 2019 the drug disco very market grew at a CAGR of 10.7% from $8.6bn to $11.5bn, compared to
CAGRs of 8.8% and 8.0% for the clinical and pre -clinical markets respectively. Looking forward to 2024,
the drug discovery market is still projected to attain the highest CAGR at 9.6%. Rising technological
advancements along with increasing disease complexity , have led major players to increase their R&D
expenditure, which is further acting as the major growth factor for ~ drug discovery .

The drug discovery CRO market can be broken down into the following segments: target identification,
target validation, lead generation, lead optimi sation, and disease screening. Based on this segmented
view, drug screening had the largest contribution towards the market share, accounting for 30% (or
$3.5bn). This was closely followed by the ADME/PKE and pharmacochemistry segments at 24% ($2.8bn)
and 20% ($2.3bn), respectively. The dominance of these three segments within the drug discovery
market is likely due to these three services not being  as frequen tly part of the in -house capabilities that
pharma and biotech companies can undertake, due to the resources and niche expertise required.

Global discovery market by Segment ,2018 Global discovery market by Company , 2019

-

2.7%
1.9%
72.8%
m Drug screening u ADME/PK
® Pharmacochemistry ® Pharmacology m Charles River m WuXi AppTec ®Pharmaron
Tumor pharmacology Neuropharmaco m LabCorp Others

Sources:; Broker research

The drug discovery market is more fragmented than the clinical development, with fewer large players
dominating certain portions of that market. In the early stages of compound development, biopharma

look for more speciali sed knowledge and experience for different functions, which leads to early -stage
CROs focusing on key, core competencies .

(‘ R It CRO Sector M&A drivers and market trends
J Hsgﬁg S. Q1 2022



According to Citi research the four largest discovery CROs are Charles River, WuXi AppTec, Pharmaron
and LabCorp which account for 27% of the total market share.

However, there are several other privately owned mid-sized CROs which have significant market share.
Given the technological advancements and product innovations,  these small-to-mid-sized companies
are increasing their market presence by introducing new er capabilities at more competitive prices

The prevalence of some of th e larger players has risen following a number of strategic acquisitions in
recentyears that have allowed them to diversify and expand their service offering s.For example , Charles
River has embarked upon an aggressive M&A strategy over the last few years,  utilising the acquisitions
to build an end -to-end service model, ultimately leading to them being a preferred drug discovery CRO.
In 2021, Charles River completed three acquisitions, the most notable of which was Cognate Bioservices
which they acquired fr om Cobra Biologics, to help further expand their existing network and accelerate
the business growth in the cell and gene therapy segment.

Pre-clinical CRO market

The pre-clinical market primarily consists of laboratory services speciali sing in the researc h and
development (R&D)necessary for the navigation of a drug candidate s through animal testing, including
but not limited to; safety and toxicity, bioanalytical, = drug metabolism and pharmacokinetics (DMPK) and
in vitro and in vivo efficacy studies.

The market has experienced a steady year -on-year growth over the past few years, which is expected
to increase in the near -term. A key driver behind this growth is the desire of smaller biotech and
biopharm a to improve on capital efficiency, where they can sav e on risky capex investments in lab
technologies and equipment and focus their core  discovery activities.

There are more drugs in development than ever before, with large and medium sized pharma
companies racing to develop novel drug candidates to address currently unmet medical areas, with a
special focus in oncology, CNS and rare diseases. With the spotlight and investment on R&D, advanced
and specialised | aboratory equipment and technol
success and accele rate the overall development timeline.
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Global Pre -Clinical Market, US$ bn
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Clinical CRO market

The clinical CRO market is expected to thrive over the next few years, as pharma and biotech trial
sponsors increasingly outsource stages of clinical drug development to speed up the overall process.

Key factors driving this growth include digital health and disruptive technologies, the complexity of
protocol design, as well as the transition towa rds decentralised clinical trials (that we have seen
catalysed by the pandemic). Each of these factors foster s inherent complexities, and so there is a rising
role for CROs to improve the efficiency of clinical outsourced services and reduce this complexity.

The clinical CRO market primarily concerns services surrounding site management and patient
recruitment, cl inical trials operations , data management and statistical analysis. Due to the difficulties
and the significant investments surrounding trials in clinical phase, the clinical market continues to hold
the largest market share when comparing the discovery, p  reclinical and clinical markets.

The number of clinical stage trials has continued to increase  year-on-year in each phase and in a
relatively proportional quantity per phase, per year. The landscape as of 2019 for the global clinical
market continues to be competitive and relatively concentrated between the large players ¥ the top 10
collectively ho Id 65%market share . IQVIA held the largest market share of 14.3% with LabCorp following
shortly behind with 11.3 %.

Global clinical CRO market
breakdown, 2019, %

Number of global clinical trials by Phase
2015 ¥ 2019

8000
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6000 35.1%
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8.4%
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3000 07? 5.9%
0.8% ‘ 6.9%
2.1%
2000 352
508
mIQVIA m LabCorp m Syneos Health
1000 831
m PPD PRA ICON
446
0 Parexel = Medpace m Tigermed
2015 2016 2017 2018 2019
mPhase | mPhasell mPhaselll ®Phase IV =PSI Others
Sources: Broker research; Frost & Sullivan As of Jul-21, PRA has been acquired by ICON
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Key market trends

Covid continues to disrupt clinical trials

The pandemic has caused unprecedented disruption on research and clinical trials over the last two

years. Although Covid concerns and measures were lower this year than last, optimism within
has fluctuated. Whilst pharma has demonstrated that it can manage the short
pandemic, particularly within clinical trials, strategies for long
still very much in the implementation phase. As such, clinical trial

disruption.

pharma
-term impact of the

s are still experiencing general

Enrolment delays dominate disrupted clinical trials

Recent figures from GlobalData showed that at the end of November 2021, globally, 1,079 clinical trials
supported by sponsors, collaborators or CROs had been r eported as disrupted due to Covid. These
disruptions can be attributed to delayed initiation of planned trials; suspended enrolment of trials or most

prevalent, slow enrolment of trials:

As of Nov 202 1:
¥ Total: 1,079 disrupted clinical trials

¥ > 2 sifBpaatetl clinical trials were
experiencing overall slow enrolment

¥ 24% saw enrolment suspensions
¥ 8% experienced delayed initiation

W

= Delayed
24%  jnitiation

= Enrolment
suspension

= Slow
68% enrolment

NOV 2021

(Jul 2020):

¥ Total: 1,141 disrupted clinical trials
¥ 13sof trials experienced slow enrolment

At the height of the pandemic

¥ Almost 50% saw enrolment suspensions

-

17% experienced delayed initiation

JUL 2020

17%
33%

= Delayed
initiation

= Enrolment
suspension
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enrolment
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C) Results.

HEALTHCARE

CRO Sector M&A drivers and market trends

012022 1

-term adapt anewanor mal ¢ ha




Oncology trials have been hit hardest

Oncology was the most impacted therapy (Tx) area in 2021, accounting for almost a quarter of all
disrupted trials in June 2021. Although somewhat expected (given that there are more trials in oncology
than other Tx areas), oncology trials are more challeng ing to run when compared to others. There was
(and still is) the issue of identifying and recruiting patients, since cancer diagnoses lowered amidst the
pandemic, due to difficulties accessing physicians. There was also the difficulty of retaining patients and
providing appropriate care to a group severely susceptible and at high  -risk to the virus. Lastly, oncology
trials were more complex to adapt to a virtual setting,  as trials are usually based in hospitals, unlike some
other disease areas .

= Oncology
m CNS

m Infectious Disease

Oncology
23%

m Cardiovascular
Gastointestinal
Metabolic Disorders

= Immunology w

m Respirator
P y CNS
® Musculoskeletal Jisorders 17%
. . gop | 8%

m Hematological Disorders

m Other

Whilst some t rial activity has improve d, Pharma still has a way to go

Time -series data for trial disruptions implies that in the short -term, enrolment suspensions have started
to turn around. Delays in trial initiation have levelled off; those previously  suspended trials appear to
have resumed recruitment; and the overall number of disrupted trials has fallen slightly.
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However, the number of trials impacted by  slower recruitment is on the rise. This is likely to be because
Pharmais still navigating how to recruit patients amidst an evolving landscape of changing patient safety
measures (particularly site -to-site), social distancing procedures; and the pull of b oth healthcare
professionals (HCPs) as well as trial sites, towards Covid-related purposes .

There is also the matter of trial participant willingness waning, due to fears of contracting Covid and
potentially exacerbating the very illnesses these trials are  for. And, as Clinical Trials Arena recently
reported, trial organisers have expressed concern that this sluggish recruitment may only worsen due

to the impending surge (and in turn fear) of new variants and subsequent cases. As such, the recruitment
and retention of participants is ever more important

Sponsors are increasingly turning to CROs to help combat this disruption

A recent survey by Outsourcing -Pharma showed that sponsors have increased CRO outsourced spend
for trials in 2021 compared to the prev ious year, particularly for trial site activation and enrolment
enabling support. Respondents revealed that most investment is being spent on increasing CRO support
for patient recruitment, especially technology -based solutions to expand patient reach and
engagement. Indicators also point towards sustained growth in this area, well into 2022. Therefore, it
will be interesting to see how disruption rates compare this time next year, following the implementation
of these strategies.

How has Pharma adapted amidst the pandemic? What learnings can be taken for
future clinical trials?

The development and subsequent approval of the Covid vaccine has demonstrated how drug -
development can be safely accelerated. Although there were factor s unique to the pandemic that

facilitated this speed, like regulatory collaboration and a lesser concern for investment risk, the Covid
vaccine exhibited how life -saving trials can be re -designed to be executed quickly keeping safety in
mind .

We learnt tha t both patient experience and patient engagement can (and should) be improved. We have
seen that patient participation can be enhanced through moderni  sing trial processes, such as e -consent
forms and electronic health records. To aid trial continuity and r  isk mitigation, current trial processes can
also be further innovated through technology -based solutions like telemedicine or Al. Telemedicine
enables trial organisers to maintain engagement and connection with their patients, in turn, ensuring a
higher rate of trial continuity. Al tools and real -time data insights, facilitate proactive detection of issues
and the intelligent deployment of resources.

We have also witnessed that decentrali sed trials can be greatly valued and even preferred, by
organisers and patients alike. Whilst the shift to decentrali sed trials helped many organisers combat the
logistical barriers of the pandemic and restrictions, they also provide an increased level of comfort and
convenience for patients, in turn improving engagement for  many trial patients. We would expect these
to continue being an important feature, even in the absence of  Covid.

Sources: GlobalData, Clinical Trials Arena, Nature, Outsourcing-Pharma, McKinsey,
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Decentralisation of clinical trials

The pandemic launched clinical trial design into a new era, transforming not only how they are
conducted, but also where.

Traditionally, clinical trials are undertaken at specified locations, including hospitals, universities and
community clinics, with patients travel ling to the trial setting and healthcare professionals collecting
data on-site. Decentralised clinical trials (DCT)are designed for trials to fit betterinto pat i dvedsby e
reducing or eliminating the need to travel to designated sites. In  the majority of cases, DCT does not
mean removing the need for professional -patient interaction, nor trials being conducted in the absence

of healthcare professionals, rather its focus is on maximising on the elements of trials where novel
technology and other soluti ons can enable CROs and sponsors to take a hybrid approach to trial design,
providing a welcome alternative to a site -anchored, inflexible system which often results in high patient

drop -out rates and low patient engagement.

The benefits of decentralised t rials have been praised by industry experts and the pandemic has
strengthened their case. The pandemic made the need for trials and their tools to be even more flexible
which greatly increased the use of technological advancements in trials, but that was n ot the only
benefit noted from the implementation of  DCT. Improving patient experience has been quoted as one
of the top benefits of decentralised trials; it is usually challenging to recruit and keep patients in clinical
trials as most patients dislike th e length of visits, the distance to site and overall disruption to their lives.

Decentrali sed, virtual trials by start year *

pWe are seeing a
ramp -up in decentralized trial

140 elements, whether it be
telehealth technologies and
120 virtual oversight mod els to
assist sites and engage with
100 patients, or home health visits
= to perform lab work, infusions
= 80 and other home care needs.
; Also, the use of social media
£ 60 and technology -enabled
= referrals is increasing patient
40 awareness, access,
recruitment, and participa tion at
20 a time when ites
0 - Murray Aitken, Exec Director
= 4 8 2 3 4 9 9 2 2 IQVIA Institute for Human Data
S &8 8§ &8 8 &8 8 & 8 R Science

Source: Pharma Intelligence, Informa
*Explicitly stated in trial description/notes/protocol
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The pandemic forced trials into remote site execution, and many sponsors and CROs have since found
that these trials made participation more accessible and convenient, and overall recruitment and
retention increased. This resulted in a greater number and d iversity of participants, in turn yielding
stronger and more reliable data outputs. The quality of data is not only improved by the number of
retained participants, but also through the wearable devices used during decentralised clinical trials
which measu re various biological or behavioural events, with minimal effort required from the patient.

Ultimately, collecting data outside of the clinic provides more real -word data for healthcare
professionals and important data, including real -world side -effects, have the potential to be spotted
earlier. The uptick in DCT has not only accelerated technological advancements in remote participant
monitoring devices (e.g., wearables) but also in other technology -enabled platforms necessary to
streamline an overall cli nical trial, including electronic clinical outcome assessments (eCOAS),
automated electronic health records (EHRs) and electronic data capture (EDC), to name a few. In
summary, decentralised clinical trials have the potential to be more effective than trad itional trials,
generating more real -world data which accelerates the pace of trials, reducing overall costs and
accelerating the time it takes to get new drugs to the market

However, there is still work to be done and the barriers
to entry for the market must be acknowledged. Advantages of decentralised trials
Learning and implementing new remote technologies,
including the accelerated use of wearables, is
perceived to be the greatest challenge for DCT as
sponsors must have the most reliable and advanced
technology capabilities in -house in order to execute
such trials properly .

1. Improved patient experience and
retention

Superior data quality
Faster recruitment
Technology utilisation

Regulatory concerns are another point for sponsors. Reduced trial costs

Clinical research is an incredibly regu lated process and
no standards currently exist for defining how new
technology can and should be applied in trials.
Protocols for clinical trials are often based on Challenges for decentralised trials
templates that have been used for years and not based
on virtual or hybrid model s. Moving away from the
methods deployed in the past and implementing the
necessary cultural shift with change management is 3. Ease for patient use
also perceived as a significant barrier to overcome in
order to capitalise on the move to DCTs. This shift
require s buy-in from senior industry leaders and will Industry exemplars:
need to be implemented in organisations across all
levels.

o o B WD

Accelerate time to -market

1. Regulatory concerns

2. Stakeholders buy -in

Science37 is a US-based clinical
research company that specialises in

Despite the perceived challenges, the future is looking Decentralised Clinical Trials.

bright for DCT and the market size is projected to reach In 2021, Science 37 raised $75m in
US$ 14.2 billion by 2026, representing a CAGR of 148% funding from investors including PPD
between 2021 ¢ 2026 . Furthermore, a recent study Inc., Novartis, Amgen, Sanofi Ventures
published by DCT specialist firm , Science 37, showed and Private Equity firms such as Lux
that almost 8 out of 10 sponsor s and CRO respondents Capital, Redmile Group and Glynn
planned to run a DCT in the next 12 months, suggesting Capital

that the clinical research i ndustry is ready to embrace
a pivotal shift in the way that clinical trials are conducte d.
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Recent M&A examples

Nov-21: THREAD acquires Modus Outcomes

THREAD, a technology and service provider
enabling decentralised clinical trials, has acquired
Modus Outcomes to combine high -technology
and high -science in one platform designed to
achieve higher -quality outcomes for research
sponsors. Modus Outcomes is a Massachusetts -
based research consultancy that supp orts the
design and selection of electronic clinical outcome
assessments, participant -focused trial design and
scientific delivery of decentralised clinical trials.

Nov -20: Signant Health acquires VirTrial

VirTrial is a provider of software
solutions for remote site start-up and
decentralised clinical trial conduct. By
adding the capabilities of VirTrial,
Signhant Health now expands its software
stack to further digitally enhance trial
sites and offer sponsors superior
evidence generation across traditional,
decentrali sed, and hybrid trial models.

Sources:

Is Pharma Ready to Embrace Virtual Trials?, Oracle Health Sciences, June 2020.
Why Decentralisation Is The Future Of Clinical Trials, MdGroup, October 2020.

The Accelerated Evolution of Clinical Trials in a Pandemic Environment, Oracle Health Sciences, November 2020.

Science-37 The Clinical Trial of the Future Survey Report, November 2021.
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The impact of digiti sation

The term digitisation in the context of clinical trials can be interpreted very broadly wit h technology
being applied in very many areas across the clinical drug development spectrum. Digital technologies
encompass various touch points including mobile phones, medical devices, wearables, software
algorithms with artificial intelligence, data cen tres and the ubiquitous cloud.

Although aspects of digital technology have been utilised in clinical trials for a number of years, we are
currently at the nascent stages of having an electronic ecosystem that can be harnessed to extract the
potential of d igital technologies to deliver improved patient care, reduced clinical trial costs and
speedier outcomes. The development of the digital eco  -system to date can be attributed to a number
of factors:

a. Technological innovations

Everyday consumer and medical devices today are much smaller and discreet relative to the past, and
this has made patients more willing to wear them all day without feeling uncomfortable or awkward.
Various technologies in computing, miniaturisation and te  lecommunication infrastructure have evolved
at a rapid pace over the past decade so as to enable these devices to undertake real time data capture
for study analytics.

An example is the processor in mobile solutions where large amounts of data is captured and processed

in real time ¥ companies have managed to create low power consumption versions that can handle the

traffic without draining power or excessive heat generation. Some examples of these processing chips

include TrueNorth (IBM), Movidius (Intel) and Al12 Bionic (Apple). From a storage perspective,
developments in cloud infrastructure have enabled applications to be stored remotely and not utilise

| arge amounts of storage of patientes devices, enab

Other purposeful developments include having all the devices connected to the clinical trials being
made more interoperable to facilitate data flows. Companies are developing and utilising middleware
platforms that are system agnostic and better able to connect different software appl ications, tools and
enterprise systems, and integrate distributed systems. This allows companies to perform data collection
from the various touch points, integrate and clean the data and provide information for analysis. As more
parameters are evaluated a nd the amount of data becomes excessively large, devices will use
algorithms to sift through the data and only transmit the useful data through the network and storage
centres.

b. Security/Privacy

In virtual clinical trials, there are many devices that are co nnected to the platform and the flow of data

needs to be mapped in order to fully understand the vulnerabilities. Cyber security is a big concern for

regulators, companies and patients as data frequently moves from secure medical networks to medical

device s which are generally equipped with less robust software defences. Cyber criminals often attempt

to target patient data from the medical device or g

An example of a ransomware attack, as reported by the New York Times, happened to eResearch
Technology (ERT), a company that sells software for clinical trials and works on tests, treatments, and a

vaccine for C ovid. Although ERT stated that clinical trial patients were never at risk, customers said the

attack of orced tri al researchers to track their pati e
to some of its work with partners on C ovid. These clients included IQVIA, the CRO working on
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Ast r aZ e @Gowic- A9w/accine trial, and Bristol Myers Squibb, which is working on a rapid test for the
virus.

Measures being employed to mitigate these risks include device authentication, the use of cloud -based
security solutions which are generally more secure than local server solutions, and the use of analytic
tools that monitor user activity in cloud networks. In decentrali  sed trials, data may flow from WiFi as well
as virtual private networks (VPNSs), so trial sponsors also need data encryption. In the future, technologies
such as blockchain are expected to enhan ce data privacy and record data transactions.

c. Improved patient experience

An important aspect of patient recruitment, engagement and retention has been both the desire from
patients to be more engaged in trials and also the patient having a better overall experience. There is a
plethora of information on diseases and potential treatments available for review on the web, and
patients today are generally better informed on therapy options and wish to participate in treatment
decisions or options where it is a cceptable. As such, there is now a better cohort of patients that
volunteer for enrolment in clinical trial and remain engaged through the process and post the clinical
phase.

These patients are also more tech savvy with using applications and communicati  ng via devices
compared to previous generations. They are comfortable using digital devices and sensors to
communicate with the sponsor, and this affords the opportunity to participate in trials without having to

make multiple trips to the hospital. CROs h ave invested in improving the interphase with patients with
devices coming equipped with better voice recognit
assisting patients to navigate the applications to communicate their thoughts. These progressive

changes have strengthened the patient engagement component within the ecosystem and is paving

the way for more digital trials.

d. Industry dynamics and needs:

The average cost of bringing a new drug to market is more than a billion US dollars and the industry is
striving to find ways to lower these costs. Digitising can help reduce costs by making the trials more
efficient ¥ simplistically, by having patients voice their view over a device or having parameters such as
pulse rates relayed via sensors on the body, the trial sponsor is able to reduce travel expenses and costs
associated with having medically trained personnel measure these parameters.

For personalised medicine, it is important to recruit patients with the relevant profile for the clinical trial.

For example, by using imaging techniques, trial sponsors can use Al and machine learning to detect
digital biomarkers to stratify patients into probable responders and non  -responders. A prospective
stratification can result in a smaller and shorter clinical st udy compared to those needed for randomly
selected patients.

Regulators are more open to having digital technologies used more widely in areas that enhance the
clinical trial in terms of operations or data collection. They have made electronic health recor ds more
available and are willing to accept technologies such as GPS which can assist in tracking movement or
gait for measuring motor functions.

Covid-19 has also contributed to hasten the adoption of digital technologies within the clinical trials
industry. Restrictions on travel and the fear of contracting the disease especially from hospital settings
impacted traditional clinical trial models but patients were more willing to opt for virtual trials to speak

to a clinician or provide remote consent ast he risks were mitigated.
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Digital technology being used within clinical trials

Digital and technological aspects can be used in a variety of ways within clinical trials but the adoption
will be measured as the healthcare sector is highly regulated. Changes will occur but the industry is
being cautious as human lives are at stake and the technologies need to be comprehended, analysed
and understood and utilised where fit  for purpose. There are some clear areas where the technology is
already being used such as:

¥ Patient recruit ment

Example: Patient Recruiting
¥ Informed consent

Based on the target patient profile,
sponsors can scour the electronic health
¥ Electronic clinical outcome assessment (eCOA) records to identify prospective study
participa nts. Patient data and biomarkers
can be reviewed and willingness to
participate in the trial assessed. This

¥ Randomisation and blinded supply increases the probability of selecting
patients that are better suited and more
motivated to complete the trial.

f Telemedicine

¥ Electronic patient reported outcomes (ePRO)

¥ Remote patient monitoring for vitals

¥ GPS for tracking movement ; and

f Voice biomarkers

Post clinical trials, digital devices can be utilised to generate real world evidence. Some of the new drugs
to treat rare diseases and orphan indications have very high prices and payors can require the use of
digital technologies to monitor the improveme  nts in patients post clinical trials in order to validate pricing
decisions or reduce prices for those drugs that deliver less that what has been claimed.

Robust deal activity observed and expectedto continue going forward s

With increased digitisation clearly the way forward in clinical trials especially as virtual trials become
more prevalent, there has been strong activity to build out this segment. Artificial intelligence is expected
to play a more important role in pharma ceutical services such that the offering is no longer view ed as a
novelty but an integral part of CRO capabilities. Deal activity includes M&A, financings and partnership
agreements all directed towards building capability or backfilling service areas that will provide a virtual
service capability.

Based on analysis from GlobalData Healthcare, there has been a significant increase in deals relating to
virtual trials since 2020 as a result of Covid-19. The number of deals has increased from 2 transactions
in 2019 to 9 transactions in 2020, with a further 6 transactions tracked for the six months ended 30 June
2021. Some recent deals include:

Oct 2021 Sep 2021

Medable , a software platform provider for Elligo Health Research acquired research
decentralised trials, raised US$304m from practice management and clinical services firm
Blackstone Growth and Tiger Global and ClinEdge in a $135m tran saction

existing investors

(‘ R It CRO Sector M&A drivers and market trends 19
_JResults. Q1 2022

HEALTHCARE



Financings M&A

Sep 2021 Apr 2021

Elligo Health Research, a company which uses ERT merged with Bioclinica with the transaction
HER data, technology and services to support combining Bioclinica's expertise in imaging,
clinical trial design, raised US$135m in financing eClinical softwa re and drug safety solutions with
led by Morgan Stanley Expansion Capital and ERT's expertise in eCOA, cardiac safety,

Ally Bridge Group respiratory and wearables

Jul 2021 Feb 2021

Castor, which offers a self -service clinical ICON acquired PRA Health Sciences, a global
research platform, raised US$45m in financing CRO with mobile and connected health

led by Eight Road Ventures and F -Prime Capital  platforms, as well as real world data and
information solutions

Jun 2021 Jul 2020

4G Clinical, a randomisation and trial supply ERT acquired APDM Wearable Technologies, a
management company, raised US$230m from next-generation provider of wearables and
Goldman Sachs Asset Management digital biomarkers, in order to further develop

capabilities in endpoint measurement

Case Study: Medable

Medable is a software sta rt-up that helps researchers extend or decentralise clinical trials beyond the

hospital setting. The companyes software manages s
electronic consent, clinical outcomes assessment (eCOA), eSource, telemedicine a nd connected
devices. The pandemic has thrust the companyes ser

explosion in demand for its products. There are trials underway in more than 60 countries using the
service, and Medable has inked partnerships wi th companies like Datavant to integrate multiple data
sources for DCT; MRN to handle home and remote visits; and AliveCor to track in -home health with
electrocardiograms.

Capital Raised

October 2021: series D financing of US$304m

April 2021: series C extension financing of US$78m
November 2020: series C financing of US$91m
May 2020: Secures US$25m in venture financing

The company has received
almost US$500m in financing
over the past 21 months and

unco nfirmed press reports
purported ly valu e the company
at a staggering $2.1 billion

- ok K

t Previous financings since founding: US$20m
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The emergence of the hybrid model

The CRO-CDMO paradigm

The pharma industry has been undergoing rapid and substantial change over the past few decades with
the shift to outsourcing which has been accentuated during the pandemic.

CROs and CDMOs (Contract Development and Manufacturing Organisations) today play an increasingly
important role as they create an op portunity for biopharma to not only adopt a cost  -efficient and flexible
model, but also develop more strategic relationship s with their partners which enables for greater
productivity and profitability in the longer term.

In the past few years we have seen the emergence of an end -to-end model which has been marked by
the integration of drug development and manufacturing activities, which have traditionally been

operated separately. This has taken greater visibility with several recent high -profile M&A deals by
leading service providers , such as Thermo Fisher and Charles River , which have used acquisitions to

build end -to-end service models.

The question amongst observers is what the future  hold for this converged model and how much future
M&A activity will b e driven by the need to emulate such amodel .Some commentators that have tracked
the evolution of the pharma industry have noted that manufacturing activities provide limited scope for
differentiation and why there has been a revival in the CDMO/CRO model as a means of achieving a
competitive advantage. However , advantages that are offered can be offset by the complexity of
combining both model s.

Service Providers

Benefits Drawbacks
¥  Opportunity to diversify revenue by ¥ Increased organi sational complexity with
broaden ing capabilities different activities requiring different skill  sets
¥ Capture larger share of the value -added ¢ Appearing to do everything may dilute
services and customer budget differentiation in eyes of customer
¥ Enhance status as a  Concentrationrisk may increase with high
thereby creating switching costs for dependency on the success of individual drug
sponsors products mak ing larger revenue contribution
Benefits Drawbacks
¥ Single provider acting as a reference ¥ Increased dependence on suppliers with loss of
point for the entire value chain, thereby bargaining power for sponsors
creating a seamless process f Not being able to select a provider that is best
¥ Shorter timelines due to enhanced suited t o each situation and project

accountability and forward planning

¥ Harmonisation of systems could simplify
clinical and commercial supply chain

(‘ R It CRO Sector M&A drivers and market trends 21
_JResults. Q1 2022

HEALTHCARE



Biopharma value chain applications

The biopharma value chain could be simplified as being made up of five process stages ¥ drug
discovery, drug development, drug manufacturing, drug distribution and drug marketing/sales. By
combining CRO and CDMOs activities the development paradigm becomes more seamless and
efficient.

Researc Di scove Precllin Clinic Manuf act

Drug DiscovercDMPK ¢cPhaslllll cPer mi ssicAPI s
cPhar mac¢ clinical Market tcFormul ati
gi csaludi the devel opme
Lead cSafety Authorit packaging

Tar detad
Il denti 3c

Gener & i studies (eg.,UsS F)D

Optimisation 7 c ¢Bi ol ogi ¢
anal,gs.icc

¢cBul k Prod

Contract |Organisations (CROp gani zati ons
Focus on &dev dlraupgmetnitent r.@dat ai mmenaygement
clinical trial management and select analytical

Contract Man Organisations Mg Or gani
Contract Development EEbdMPManuf ¢
Focus on manuffactpackhggiamg ser v

One Stop Services Solutiaon
One stop service solution is a busoOrgansaton ,podel o
that provides services ,toverdnggedt scevealuéeochaimm

Traditionally there has been a vertical approach to early phase drug development and discovery:
manufacturing and testing which can be split equally  into CDMO and CRO activities. Under the hybrid
model companies which retain aspects from both organisations bring benefit from both sides.

By having this horizonal approach the service providers are able to  conduct the drug testing and
production under one roof. This removes the hassle between manufacturers and researchers, and also
enables the service providers to respond rapidly to the emerging data. The benefits are further
enhanced in these situations as the products are manufactured in a small scale su  ch that there is a
significant cost saving on a relative basis.

Symer ese ac qudams id¥eertofacilityoid oneAdxample of such capabilities coming together.
Symer es, a European drug di s cAPMevelopmedtRi@,to ba cableito drieed
early clinical drug substance development programs and complement it with their medicinal chemistry

and process research capabilities.

We are seeing that due to the evolving models there is improved collaboration and joint decision making
between parties in the form of new research, development and manufacturing to help drive innovation
in the future. This is certainly the case with many of the bigger pharma that are outsourcing a greater
portion of their R&D activities, and smaller and lea ner biotechs that lack the internal infrastructure.
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Landscape of models
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Recent M&A examples

Over the last two years there has been an increasing amount of activity with CDMO/CRO buyers seeking
to integrate horizontally across the value chain. The focus has inherently been on becoming a single
strategic partner, simplifying the manufacturing and d istribution network, reduc ing the sponsor
resources requirements, and accelerating development and controlling costs.

Capabilities acquired Target country
Chemic Contract analytical, API synthesis, Solvias n/a
Laboratories and formulation development
PPD Full service CRO capabilities Thermo Fisher 20,000
Lake Pharma Biologics drug discovery Curia (AMRI) n/a
2021 ) . . .
Vigene Viral vector production and Charles River 350
Biosciences development
Cognate Cell and gene therapy contract Charles River 875
Biosciences development
Sundia DMPK, biology, formulation, BioDuro n/a
MediTech analytical, pre-clinical services
Langhua API and intermediates production Viva Biotech 459
2020
Pharma
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