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Biomedicine is at an
inflection point

When discussing cancer treatments, oncologists rarely
use the word “cure.” Cancers often mutate and adapt, and
patients that are initially treated successfully can relapse
months or years later. But today’s oncologists — and
researchers in many other diseases — are now using the
word “cure” more often, thanks to advances in computation,
genomics, immunology, and precision medical technologies.
In fact, experts observe that we’re experiencing an
inflection point in biomedicine — a truly exceptional period
in history where breakthroughs in biology, medicine, and
technology are converging to save lives and ease the burden
of disease. Perhaps the most obvious illustration is the rapid
development and deployment of effective COVID-19
vaccines and treatments in the face of one of the deadliest
pandemics in human history. The tailwinds of the global
pandemic which drove innovations in life science
ecosystems are expected to continue to drive future growth
and create compelling new investment opportunities.

A consequence of this convergence is that healthcare has
become one of the most important and fastest growing
sectors of the global economy. Global healthcare spending
has more than doubled in real terms over the past 20
years, reaching US$8.5 trillion in 2019, the equivalent of

9.8% of global GDP.t This growth reflects the tremendous
economic opportunities created by biomedical innovation.
In 2021, there were more IPOs in the life sciences space
than technology, and private equity markets saw record
healthcare deal volume along with a record number of
healthcare-focused funds raised.? Additionally, healthcare
investing is also a direct example of “doing well by doing
good,” offering a potentially compelling option for
investors who seek positive financial outcomes while also
benefitting society.

One attractive feature of healthcare investing is the
breadth of subsectors: the healthcare sector comprises
payers and distributors (e.g., insurance companies),
facilities and services (e.g., hospitals), life sciences tools
and services, diagnostics, medical devices, pharmaceuticals
and biotechnology. The diversity of business models and
fundamentals, coupled with healthcare’s relatively
inelastic demand, characterize a sector that tends to be
less correlated with broader economic cycles and less
sensitive to macroeconomic factors. Healthcare is among
the most “recession-proof” sectors because patients need
to be treated regardless of whether business conditions
are good or bad. As shown in Figure 1, the healthcare
sector has historically been among the most resilient
sectors in both late cycle and recessionary periods,
providing a potentially compelling source of diversification
in the context of a broader portfolio.

Figure 1: Comparing the drawdowns in healthcare vs. broader market

-49%
-57%
Global Financial Crisis Tech bubble Covid crash Inflation, policy, and Tariffs and
(2008) (2002) (2020) growth concerns rate hike concerns
(2022) (2018)

® S&P 500 drawdown

S&P healthcare drawdown

Source: Bloomberg. Drawdown periods reflect the five worst drawdowns in the S&P 500 Index over the 30-year period between January 1, 1993 and December 31, 2022, and the
corresponding performance over the same time period of the S&P Healthcare Index. Index performance does not reflect any management fees, transaction costs or expenses.
Indexes are unmanaged and one cannot invest directly in an index. Past performance does not guarantee future results.

1 World Health Organization. “Global Expenditure on Health: Public Spending on the Rise?,” December 15, 202 1. https://www.who.int/publications/i/item/9789240041219.

2 Source: BlackRock and CB Insights as of October 31, 2022.
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Despite favorable fundamentals and a rich opportunity set,
healthcare investing has traditionally been the domain of a
relatively small community of sector-specific specialists.
Three factors — high cost, long duration, and high failure
rates — make therapeutic development challenging, limiting
the amount of capital available to this sector, depriving
non-specialist investors of attractive opportunities for
return and diversification, and slowing the development of
new life-saving treatments for patients. Most healthcare
investors rely on a traditional fundamental approach,
leveraging key opinion leaders and their own scientific
assessment to determine a company’s attractiveness.? This
manual process can mean that the coverage area is narrow,
scale is harder to achieve, reaction times are slower, and
insights can be subject to human bias.

We believe that leveraging data science can transform
healthcare investing by codifying the insights of domain-
specific experts into a modern, scalable investment
process. In this article, we introduce a data-driven
investment framework that combines expert scientific
insights with robust portfolio construction techniques that
seek to better select the most promising treatments and
provide greater diversification potential. Thanks to recent
advances in artificial intelligence, data science, and
computing power, tasks that were previously best
accomplished manually — such as estimating probabilities
of clinical success, conducting scientific literature reviews,
and performing discounted cash flow analyses — can now
be automated to a significant degree and systematically
applied to thousands of drugs, clinical trials, and

therapeutic areas. We believe these advances are poised to
provide an unprecedented level of access and transparency
to a wider spectrum of investors, attract greater amounts of
capital to this important sector, and lead to even more
breakthroughs for patients in need — all while delivering
potentially compelling returns to investors.

A specific set of risks

Although healthcare presents a potentially compelling set
of opportunities for investors, it is not without risk. There
are challenges and attributes specific to this sector, some
of which are directly related to the life-saving nature of
biomedical innovation.

By its very nature, healthcare investments tend to have
binary outcomes: either a drug is safe and effective or it’s
not; there is rarely any middle ground. Given the rigorous
safety standards to which therapeutics are held, the
likelihood of success for a new therapeutic has historically
been quite low across the industry, with fewer than 10% of
therapies ultimately receiving approval.* Certain sectors
have even lower approval rates: the historical success rate of
a cancer drug from early clinical trials through final approval
is only 5.3%.% Exacerbating the investment challenge is the
often-unappreciated correlation between these clinical
trials: outcomes are not necessarily independent, and
without proper risk management, the innate correlations
can compound the high level of risk already present when
investing in clinical-stage biotech companies.®

Figure 2: Overall likelihood of approval from phase 1 by disease area

25%
20%
15%
10%
5%
0%

Hematology
Metabolic
Infectious disease
Others
Ophthalmology
Autoimmune
Allergy

Gastroenterology

All indications
Respiratory
Psychiatry
Endocrine
Neurology
Oncology
Cardiovascular
Urology

Source: Clinical Development Success Rates and Contributing Factors 2011-2020. Authors: Biotechnology Innovation Organization (BI0), Pharmalntelligence, QLS Advisors.
Data covers individual drug program phase transitions from January 1, 2011 to November 30, 2020.

3 Source: BlackRock, QLS, as of March 2023. 4 BIO, Informa Pharma Intelligence, QLS Advisors. “Clinical Development Success Rates and Contributing Factors 2011-2020,”
Feb.2021. Available at https://go.bio.org/rs/490-EHZ-999/images/ClinicalDevelopmentSuccessRates2011_2020.pdf?_ga=2.47898913.722379450.1679511745-

574711257.1679511744.5 Risk management seeks to mitigate, but cannot eliminate, risk nor does it imply low risk.
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As a result, the financial risks associated with an investment the phase 2 clinical trial of its lead investigational therapy,

in a clinical trial tend to be binary as well — a trial either KarXT, in patients with schizophrenia,” followed by a +72%
succeeds or fails, and stock prices tend to experience jump on August 8, 2022 in response to positive topline
significant moves in response to such news. Therefore, a results from its phase 3 EMERGENT-2 trial on the same
clinical-stage biopharma company faces significant event therapy.® Allakos has similarly experienced two significant
risk on a regular basis. Figure 3 provides two recent 1-day moves, first a +111% jump on August 5, 2019 after
examples: Karuna Therapeutics and Allakos.? Since going the announcement of positive results from its phase 2 trial
public in June 2019, Karuna Therapeutics has experienced of lirentelimab (AKO02),° followed by a 1-day decline of 90%
two significant one-day stock price jumps in response to on December 22,2021 after the announcement that the
positive clinical trial results: first, a +443% jump on phase 3 and phase 2/3 clinical trials on the same drug failed

November 18,2019 in response to encouraging results from  to meet certain endpoints.©

Figure 3a: Historical stock price of Karuna Therapeutics

3 300

%)

5 250

£ 200

[0}

© 150

b~

3 100 WMW

X

Q

o 50

O, S

“ 0
o o ®© ®© o o o o o0 O «H +H +H4 +H4 +H +4 o o o o o @«
AL/ /AN D Y N A S U N BN S S T N S S
c o = o o @ x 0o D +*¥ oo Qo @ ¥ o »m ¥ oo Qo @ x 0o D ¥ o

° o 2 c ° o o c © o 2 c ° o
3 2 o &4 &£ « § 2 o & ¢ < 5§ 2 o a4 ¢ < 5 2 o &
= = =

Source: Bloomberg, as of December 31, 2022. The 1-day jumps in stock price on November 18, 2019 and August 8, 2022 were each in response to positive clinical trial data.
Karuna Therapeutics was selected from the ICE Biotech Index universe to show the magnitude of possible stock price moves that can occur in response to clinical trial data releases:
itis the company with the largest 1-day relative price appreciation as of December 31, 2022. Past performance does not guarantee future results. Reference to the names of each

company mentioned in this communication is for illustrative purposes only to explain the market environment and should not be construed as investment advice or an investment
recommendation of those companies.

Figure 3b: Historical stock price of Allakos, Inc.
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Source: Bloomberg, as of December 31, 2022. The 1-day jumps in stock price on August 5, 2019 and December 22, 2021 were in response to positive and negative clinical trial
results, respectively. Allakos was selected from the ICE Biotech Index universe to show the magnitude of possible stock price moves that can occur in response to clinical trial data
releases: it is the company with the largest 1-day relative price depreciation as of December 31, 2022. Past performance does not guarantee future results. Reference to the names
of each company mentioned in this communication is for illustrative purposes only to explain the market environment and should not be construed as investment advice or an
investment recommendation of those companies.

6 Reference of the company names mentioned in this paper is for illustrative purposes only and should not be construed as investment advice or investment recommendation of the
company. 7 Karuna Therapeutics. “Karuna Therapeutics Announces KarXT Met Primary Endpointin Phase 2 Clinical Trial of Acute Psychosis in Patients with Schizophrenia | Karuna
Therapeutics,” n.d. https://investors.karunatx.com/news-releases/news-release-details/karuna-therapeutics-announces-karxt-met-primary-endpoint-phase-2. 8 Karuna Therapeutics.
“Karuna Therapeutics Announces Positive Results from Phase 3 EMERGENT-2 Trial of KarXT in Schizophrenia | Karuna Therapeutics,” n.d. https://investors.karunatx.com/
node/8656/pdf. 9 Allakos. ‘Allakos Announces AKOO2 Met All Prespecified Primary and Secondary Endpoints in Phase 2 Randomized, Double-Blind, Placebo-Controlled Study

in Patients with Eosinophilic Gastritis (EG) and/or Eosinophilic Gastroenteritis (EGE) | Allakos,” n.d. https://investor.allakos.com/news-releases/news-release-details/allakos-
announces-ak002-met-all-prespecified-primary-and. 10 Allakos. “Allakos Announces Topline Phase 3 Data from the ENIGMA 2 Study and Phase 2/3 Data from the KRYPTOS
Study in Patients with Eosinophilic Gastrointestinal Diseases | Allakos,” n.d. https://investor.allakos.com/news-releases/news-release-details/allakos-announces-topline-phase-3-
data-enigma-2-study-and-phase.
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While most publicly traded equities may experience such dramatic volatility on occasion, for clinical-stage therapeutics
companies this is the norm rather than the exception (see Figure 4).

Figure 4: Average stock price return in anticipation and response to clinical trial outcomes
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Source: QLS. * Stock price return of all public healthcare companies which had phase 2 and 3 clinical trial events between January 1, 2012 - April 30, 2022. ** Average holding
period of 131 calendar days (starting the first day of the quarter before the readout quarter). Past performance is not a reliable indicator of future results and should not be the sole

factor of consideration when selecting a product or strategy.

The binary nature of healthcare risk implies that even a
well-diversified portfolio of such companies will exhibit
higher levels of risk than less-binary investments, risk that
is temporally concentrated near and on clinical trial
readouts. This underscores the importance of robust
portfolio construction and thoughtful risk management.tt

The thorough process by which a novel therapeutic
candidate is tested gives rise to two other challenges: long
duration and high cost. Candidates typically undergo four
stages of development: preclinical studies, followed by
phase 1, phase 2 and phase 3 clinical trials, after which
the sponsor can file for regulatory approval. Drugs are
tested first in the laboratory and then in multiple phases
of clinical trials involving human volunteers to evaluate
the safety and efficacy of the therapy on the target patient
population. Each phase typically takes one to three years
to complete and requires significant financial resources.?
The entire process from preclinical testing to regulatory
approval filing can easily span more than a decade and
cost tens to hundreds of millions of dollars. In fact, the
latest estimate of the average cost of developing an
approved drug — which includes the cost of failed
attempts along the way — is $2.8 billion in 2018 dollars.*3

The milestones along this methodical process are often
referred to by industry insiders as “de-risking” events
because the achievement of each milestone reduces the
risk of the therapeutic candidate and brings it one step
closer to regulatory approval. In private markets and early-
stage public investments, the de-risking process may also
be useful to investors. By breaking up the therapeutic
development process into multiple stages, investors can
impose contingencies on their capital commitments which
can reduce their overall financial risk. For example, instead
of investing in the entire sequence of clinical trials, an
investor can fund a phase 1 trial first and decide whether
to fund phase 2 only after seeing the phase 1 outcome.
Phase 3 can then be funded contingent on the outcome of
phase 2, and so on.

Measuring and managing the specific types of risk of the
healthcare sector requires a new set of tools to supplement
those used in standard asset management contexts.

We discuss some of these tools in the following sections.

11 Risk management seeks to mitigate, but cannot eliminate, risk nor does it imply low risk. 12 Lo, Andrew W., and Shomesh E. Chaudhuri. Healthcare Finance: Modern Financial
Analysis for Accelerating Biomedical Innovation. Princeton University Press, 2023. 13 DiMasi, J. 2020. “Research and development costs of new drugs.” Journal of the American

Medical Association 324:517. doi:10.1001/jama.2020.8648.
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A better measure

To better understand the nature of risk and reward, one
natural starting point is the “Fundamental Law of
Healthcare Finance.”** This is a stylized expression of the
economic value of a therapeutic program, written as a
function of just four terms:

E [NPV]= PV [Cash Flows] x PoS - Costs

The expected net present value (NPV) of a therapeutic
candidate is equal to the product of the present value (PV)
of all future cash flows from sales of the therapy if
approved times the probability of success (PoS), less the
cost of developing, manufacturing and delivering the
therapy to patients (“Costs”).

In practice, the Fundamental Law of Healthcare Finance
can be applied many times over, asset by asset through the
well-known discounted cash flow calculations that lie at

the core of fundamental equity analysis. Information and
assumptions about revenues, costs, and PoS are combined
toyield an estimated price per share which can then be
compared to the current market price to determine whether
the company is attractively valued. We illustrate this concept
through a hypothetical example in Figure 5: our PoS-implied
price estimate for Stock 1 leads to a higher assessment of
fair value, suggesting the market is currently undervaluing
the stock and it might therefore be an attractive position

to hold. Conversely, our PoS-implied estimate for Stock 2
suggests the market is overvaluing the stock, while we think
current pricing is reasonably fair for Stock 3.

Figure 5: Market vs. PoS-implied pricing

Stock price

Stock 3

Stock 1
® Market price

Stock 2
PoS-implied price

Source: BlackRock, as of December 31, 2022. Graphic is shown for illustrative purposes
only and does not depict actual data. Orange bars are meant to represent a hypothetical
market price for each hypothetical stock; the yellow bars represent the hypothetical price
calculated using a hypothetical PoS estimate. None of the stocks represent an actual
stock, holding, nor position; all data points are selected to illustrate the concept.

More accurate
predictions with
machine learning

Given that clinical trial outcomes tend to have a significant
impact on stock returns, accurately estimating the PoS for
any given clinical trial is paramount to successful
healthcare investing. Sophisticated analytical techniques
can improve the accuracy of PoS estimations by leveraging
data to achieve scale, update estimates in real time, and
mitigate human bias.

The potential benefits of incorporating a data-driven
systematic approach can be illustrated by comparing it
with more traditional, fundamental approaches to
healthcare investing. Fundamental analysts construct,
evaluate, and maintain an updated profile for each
company under their coverage, and are attentive to any
imminent clinical or regulatory events sponsored by
those companies. Their forward sales models and clinical
risk estimates reflect potential implications of new data,
changes in company or competitor messaging, investor
expectations and regulatory or commercial dynamics for
each drug development program. They also keep a close
watch on other elements of overall company health and
the latest news from competing programs and products.
Consequently, successful fundamental life sciences
investing today relies on vigilant awareness, manual
curation, and qualitative assimilation of multiple streams
of real-time information. In practice, fundamental
analysts typically cover between 20 and 40 companies to
maintain the depth of coverage needed to manage the
binary risk innate to the sector.

A systematic approach to healthcare investing is based on
similar insights and analytics but uses data-driven tools to
add value at scale by augmenting the effective throughput
of the conventional healthcare analyst and exploiting
empirical regularities that are not apparent or tractable
through fundamental analysis. Unlike a traditional
approach, a data-driven approach to PoS may help
mitigate human bias while allowing for the consideration
of many more data points, in real time, across more
therapies. Advanced technologies such as machine
learning and artificial intelligence afford the opportunity
to leverage data from hundreds of thousands of clinical
trial events across an array of therapeutics. Using many
features of a company’s therapeutic candidate — including
the target disease, the biological and chemical nature of

141 0,A.and S. Chaudhuri. 2023. Healthcare Finance Modern Financial Analysis for Accelerating Biomedical Innovation.
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the candidate, the design aspects of the clinical trial, and in real time. Two examples of how the PoS estimates

the researchers’ and companies’ track records, among evolve in response to these events are shown in Figure 6.5
others — can allow us to form a more accurate PoS. Figure 6a reflects the point-in-time estimates for
AMXO0035, a drug created by Amylyx Pharmaceuticals to
treat Amyotrophic Lateral Sclerosis, better known as
ALS. Figure 6b shows the point-in-time estimates for
aducanumab, a drug jointly developed by Biogen and
Eisai to treat Alzheimer’s Disease.

We have developed a machine-learned PoS predictor that
is updated nightly, allowing our models to incorporate,
quantify, and reflect relevant updates in the underlying
features, or information about milestone catalyst events,

Figure 6a: Point in time PoS estimates for AMX0035
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Source: QLS. Figure 6a lists the milestone catalyst events of the AMX0035 clinical development program through September 9, 2022 and illustrate how the point-in-time PoS
estimates change in response to each event. This case study is shown for illustrative purposes only and was selected to demonstrate capabilities with respect to estimating
probability of success. There is no guarantee than an actual strategy will be executed or executed as shown above, or that if executed, will be profitable. This investment was
selected as it represents a systematic approach to analyzing large quantities of clinical data and generating a probability of success estimate at a given point in time. This case

study does not predict future results, even if a similar approach is used. Reference of the company names mentioned in this communication is for illustrative purposes only and
should not be construed as investment advice or investment recommendation of the company.

Figure 6b: Point in time PoS estimates for aducanumab
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Source: QLS. Figure 6b lists the milestone catalyst events of the aducanumab clinical development program through June 6, 2021 and illustrate how the point-in-time PoS
estimates change in response to each event. This case study is shown for illustrative purposes only and was selected to demonstrate capabilities with respect to estimating
probability of success. There is no guarantee than an actual strategy will be executed or executed as shown above, or that if executed, will be profitable. This investment was
selected as it represents a systematic approach to analyzing large quantities of clinical data and generating a probability of success estimate at a given point in time. This case

study does not predict future results, even if a similar approach is used. Reference of the company names mentioned in this communication is for illustrative purposes only and
should not be construed as investment advice or investment recommendation of the company.

15 Reference of the company names mentioned in this communication is for illustrative purposes only and should not be construed as investment advice or investment
recommendation of the company.
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Given the magnitudes of the cash flows involved in
approved drugs, small differences in PoS estimates can
lead to very large differences in valuations and, therefore,
investment decisions. Moreover, this systematic approach
to estimating PoS may be easily automated and scaled to
encompass the broader universe of potential therapeutic
investments, allowing large portfolios to be monitored and
managed efficiently and transparently.

Why use machine
learning?

Recent advances in machine learning and artificial
intelligence can identify non-linear predictive patterns
with many different sources of data. For example, when
training a decision tree, one task is to learn the most
informative questions to ask at each branch point of the
tree. The algorithm might ask, “Is the sponsor a big pharma

company?” If the answer is “yes,” then the algorithm would
move to the “yes” branch of the decision tree and then

ask, “Is the trial double-blind?” On the other hand, if the
answer is “no,” then the algorithm would move to the “no”
branch of the decision tree, and ask, “Is the drug a small
molecule?” and so on, until enough information has been
collected about the drug-program to make a prediction
about its success or failure.

The motivation for a random forest (a commonly used
machine learning algorithm) is then to aggregate the
predictions of many different decision trees, each of which
is trained over a randomized subset of variables. As in the
“wisdom of crowds” phenomenon, while each individual
tree may be a weak predictor, their collective average
yields a much stronger predictor. By identifying subtle
patterns in a sufficiently large database of historical drug
transitions, machine learning algorithms can potentially
improve the accuracy of predictions.

Figure 7: lllustrative example of machine learning decision tree to analyze clinical trial data

Estimated PoS
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Yes — 6490
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No
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Source: BlackRock and QLS as of December 2022. The machine-learned probability of success rate is being provided for illustrative purposes only as a hypothetical example of
what the process seeks to potentially achieve. The information is not a prediction of future performance of any investments selected by the process and does not represent any
actual success rates of the process. Note that the above process information is hypothetical and illustrative based on the current market environment; it does not reflect actual
positions proposed. Strategies and targets depend upon a variety of factors, including prevailing market conditions and investment availability. There is no guarantee that they will

be achieved or that any particular investment will meet the target criteria.
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Predicting clinical
success

Figure 8 compares our models’ point-in-time predicted PoS
for over 4,000 clinical trials versus the realized outcome of
each trial. The positive relationships capture the predictive
power of our models. We look at clinical trials across four
stages, each represented by one of the four histograms
below: phase 1 to approval, phase 2 to approval, phase 3

to approval, and regulatory filing to approval. The x-axis of
each histogram groups our PoS predictions into quintiles.

The heights of each bar represent the quintile’s realized
frequency of success in the 2020 - 2021 out-of-sample
period. The upward sloping linear relationship in each
histogram demonstrates a direct relation between the
predictions and subsequent performance: for each stage,
the clinical trials with lower forecasted PoS have lower
realized success rates relative to the trials with higher
forecasted PoS. Although the out-of-sample realized
success rates aren’t precisely equal to the forecasted rates,
the similarity is suggestive of significant forecast power in
these machine learning estimates.

Figure 8: Estimates of clinical success are positively correlated with realized clinical success

Phase 1 to Approval Phase 2 to Approval Phase 3 to Approval Regulatory to Approval
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Predicted Probability of Success (PoS)

Source: BlackRock using data from QLS as of December 31, 202 1. The graph plots the model’s predicted probability of clinical trial success (trials grouped into ranges) vs. the realized
clinical success rates for the same groups of trials. Predictions are shown for programs which were discontinued or received approval in 2019 or later; the predictions are based on a model
trained on data from the years 2000 to 2019 (no overlap). The results show the model’s forecast power on out-of-sample outcomes: trials with higher probability estimates were more likely

to be approved, and vice versa.
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Accounting for
correlations

In addition to transforming a sea of raw data into useful
investment insights, a systematic investment approach
can mitigate downside risk by building a more robust
portfolio that accounts for the correlations between
clinical trial outcomes and, therefore, companies.
Diversification in biotech is predicated on the ability to
measure the correlation between healthcare companies
and between pipeline assets within a company.'® The
same systematic techniques that may potentially better
predict the PoS for a given treatment can also be used to
estimate the correlations between any pair of treatments.
Intuitively, two therapeutic programs targeting the same
disease mechanism using the same or similar biological
agents are more highly correlated — a failure of the first
program doesn’t bode well for the prospects of the second.
On the other hand, two programs focused on completely
different diseases and involving different drug compounds
may be much less correlated. We can use this information
to help construct a portfolio of diversified assets and more
robustly manage the risk of the portfolio.

Complementary
insights

While clinical trial outcomes are an important driver of

the financial success of therapeutic companies, there

are several other factors that impact valuations and

stock price. Creating a robust view about the company’s
prospects — whether a public company or private company
— requires assessing the company’s fundamentals,
sentiment from market participants, the competitive
landscape, and industry trends alongside healthcare-
specific insights. Alternative data can be arich and
granular source of information. Applying advanced
technologies to big data allows us to uncover insights
amidst market complexity, discovering information that
might not otherwise be obvious to investors. For example,
demographic data coupled with historical health insurance
claims can help identify growing unmet medical needs.
We also leverage data which gives us insight into a
company’s broader financial picture, such as employee
sentiment, balance sheet strength, or broker attention.

In aggregate, these diverse and complementary insights
provide a robust profile to evaluate a given company.

16 Diversification does not assure a profit and may not protect against loss of principal. Diversification among investment options and asset classes may help to reduce overall volatility.
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Creating value for
investors and society

As the healthcare sector grows in importance, relevance and size against a backdrop of an
aging global population and rapid scientific innovation, so too does the potential opportunity
for investors. Therapeutic development programs have the potential to deliver attractive
investment returns, but as biomedicine has grown more complex, so have the challenges in
identifying and assessing risks for investors.

By leveraging the wealth of available

data, applying a systematic approach to
healthcare investing can offer the distinct
advantages of a scalable, transparent, and
risk-managed investment process to invest
in the healthcare sector. Systematic tools can
help scale the breadth and depth of analysis,
enhancing more traditional approaches,
while remaining anchored in fundamental
science. A machine-learned approach —
which can analyze hundreds of thousands

of clinical trial data points in real time — can
account for unapparent linkages to estimate
probabilities of clinical success more
comprehensively, while the application of
sophisticated technologies to alternative data
sets can help glean useful information about
complementary drivers of valuations, such

as fundamentals, sentiment, and trends. This
novel approach has the potential to generate
better outcomes for investors, increase the
availability of capital to fund underinvested
but high-need areas of healthcare innovation
and research, and improve our society’s
future wellbeing.
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Risk warnings

For investors in Italy: This document is marketing material. Before investing please read the Prospectus and the PRIIPS KID available on www.blackrock.com/it, which contain a
summary of investors' rights.

Capital at risk. The value of investments and the income from them can fall as well as rise and are not guaranteed. The investor may not get back the amount originally invested. All
investments involve risks and may lose value. Past performance is not a reliable indicator of current or future results and should not be the sole factor of consideration when selecting
a product or strategy.

Changes in the rates of exchange between currencies may cause the value of investments to diminish or increase. Fluctuation may be particularly marked in the case of a higher
volatility product or strategy and the value of an investment may fall suddenly and substantially. Levels and basis of taxation may change from time to time.

Important information

This material is provided for educational purposes only and is not intended to be relied upon as a forecast, research or investment advice, and is not a recommendation, offer or
solicitation to buy or sell any securities or to adopt any investment strategy. The opinions expressed are subject to change. References to specific securities, asset classes and
financial markets are for illustrative purposes only and are not intended to be and should not be interpreted as recommendations. Reliance upon information in this material is at the
sole risk and discretion of the reader. The material was prepared without regard to specific objectives, financial situation or needs of any investor.

This material may contain “forward-looking” information that is not purely historical in nature. Such information may include, among other things, projections, forecasts and
estimates of yields or returns. No representation is made that any performance presented will be achieved by any BlackRock Funds, or that every assumption made in achieving,
calculating or presenting either the forward-looking information or any historical performance information herein has been considered or stated in preparing this material. Any
changes to assumptions that may have been made in preparing this material could have a material impact on the investment returns that are presented herein. Past performance is
not a reliable indicator of current or future results and should not be the sole factor of consideration when selecting a product or strategy.

The information and opinions contained in this material are derived from proprietary and nonproprietary sources deemed by BlackRock to be reliable, are not necessarily all-inclusive
and are not guaranteed as to accuracy.

In the U.S., this material is for Institutional use only - not for public distribution.

In Canada, this material is intended for permitted clients as defined under Canadian securities law, is for educational purposes only, does not constitute investment advice and
should not be construed as a solicitation or offering of units of any fund or other security in any jurisdiction.

This material is for distribution to Professional Clients (as defined by the Financial Conduct Authority or MiFID Rules) only and should not be relied upon by any other persons.

In the UK and Non-European Economic Area (EEA) countries: this is Issued by BlackRock Investment Management (UK) Limited, authorised and regulated by the Financial
Conduct Authority. Registered office: 12 Throgmorton Avenue, London, EC2N 2DL. Tel: + 44 (0)20 7743 3000. Registered in England and Wales No. 02020394. For your
protection telephone calls are usually recorded. Please refer to the Financial Conduct Authority website for a list of authorised activities conducted by BlackRock.

In the European Economic Area (EEA): this is Issued by BlackRock (Netherlands) B.V.is authorised and regulated by the Netherlands Authority for the Financial Markets. Registered
office Amstelplein 1, 1096 HA, Amsterdam, Tel: 020 - 549 5200, Tel: 31-20-549-5200. Trade Register No. 1706831 1. For your protection telephone calls are usually recorded.

For Italy, For information on investor rights and how to raise complaints please go to https://www.blackrock.com/corporate/compliance/investor-right available in Italian.

For qualified investors in Switzerland: this document is marketing material.

This document shall be exclusively made available to, and directed at, qualified investors as defined in Article 10 (3) of the CISA of 23 June 2006, as amended, at the exclusion of
qualified investors with an opting-out pursuant to Art. 5 (1) of the Swiss Federal Act on Financial Services (“FinSA”). For information on art. 8/9 Financial Services Act (FinSA) and
onyour client segmentation under art. 4 FinSA, please see the following website: www.blackrock.com/finsa.

Blackrock Advisors (UK) Limited -Dubai Branch is a DIFC Foreign Recognised Company registered with the DIFC Registrar of Companies (DIFC Registered Number 546), with its
office at UnitL15 - 01A, ICD Brookfield Place, Dubai International Financial Centre, PO Box 506661, Dubai, UAE, and is regulated by the DFSAto engage in the regulated activities
of ‘Advising on Financial Products’ and ‘Arranging Deals in Investments’in or from the DIFC, both of which are limited to units in a collective investment fund (DFSA Reference
Number FO00738).

In DIFC, the information contained in this document is intended strictly for Professional Clients as defined under the Dubai Financial Services Authority (‘DFSA”) Conduct of Business
Rules. The information contained in this document, does not constitute and should not be construed as an offer of, invitation or proposal to make an offer for, recommendation to apply
fororan opinion or guidance on a financial product, service and/or strategy. Whilst great care has been taken to ensure that the information contained in this document is accurate, no
responsibility can be accepted for any errors, mistakes or omissions or for any action taken in reliance thereon. You may only reproduce, circulate and use this document (or any part of
it) with the consent of BlackRock. The information contained in this document is for information purposes only. It is not intended for and should not be distributed to, or relied upon by,
members of the public. The information contained in this document, may contain statements that are not purely historical in nature but are “forward-looking statements”. These include,
amongst other things, projections, forecasts or estimates of income. These forward-looking statements are based upon certain assumptions, some of which are described in other
relevant documents or materials. If you do not understand the contents of this document, you should consult an authorised financial adviser.

In South Africa, please be advised that BlackRock Investment Management (UK) Limited is an authorised Financial Services provider with the South African Financial Services
Conduct Authority, FSP No. 43288.

In the Kingdom of Saudi Arabia, the information contained in this document is intended strictly for sophisticated institutions.

The information contained in this document, does not constitute and should not be construed as an offer of, invitation or proposal to make an offer for, recommendation to apply for
oran opinion or guidance on a financial product, service and/or strategy. Whilst great care has been taken to ensure that the information contained in this documentis accurate, no
responsibility can be accepted for any errors, mistakes or omissions or for any action taken in reliance thereon. You may only reproduce, circulate and use this document (or any part of it)
with the consent of BlackRock.

The information contained in this document is for information purposes only. It is not intended for and should not be distributed to, or relied upon by, members of the public. The
information contained in this document, may contain statements that are not purely historical in nature but are “forward-looking statements”. These include, amongst other things,
projections, forecasts or estimates of income. These forward-looking statements are based upon certain assumptions, some of which are described in other relevant documents or
materials. If you do not understand the contents of this document, you should consult an authorized financial adviser.

In Kuwait, tthe information contained in this document is intended strictly for sophisticated institutions that are ‘Professional Clients’ as defined under the Kuwait Capital Markets
Lawand its Executive Bylaws.

The information contained in this document, does not constitute and should not be construed as an offer of, invitation or proposal to make an offer for, recommendation to apply for
oran opinion or guidance on a financial product, service and/or strategy. Whilst great care has been taken to ensure that the information contained in this document is accurate, no

responsibility can be accepted for any errors, mistakes or omissions or for any action taken in reliance thereon. You may only reproduce, circulate and use this document (or any part
of it) with the consent of BlackRock.
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The information contained in this document is for information purposes only. Itis notintended for and should not be distributed to, or relied upon by, members of the public.

The information contained in this document, may contain statements that are not purely historical in nature but are “forward-looking statements”. These include, amongst other
things, projections, forecasts or estimates of income. These forward-looking statements are based upon certain assumptions, some of which are described in other relevant
documents or materials. If you do not understand the contents of this document, you should consult an authorised financial adviser.”

In the United Arab Emirates, the information contained in this document is intended strictly for non-natural Qualified Investors as defined in the UAE Securities and Commadities
Authority’s Board Decision No. 3/R.M of 2017 concerning Promoting and Introducing Regulations. The information contained in this document, does not constitute and should

not be construed as an offer of, invitation or proposal to make an offer for, recommendation to apply for or an opinion or guidance on a financial product, service and/or strategy.
Whilst great care has been taken to ensure that the information contained in this document is accurate, no responsibility can be accepted for any errors, mistakes or omissions or
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documents or materials. If you do not understand the contents of this document, you should consult an authorised financial adviser.

For investors in Israel: BlackRock Investment Management (UK) Limited is not licensed under Israel’s Regulation of Investment Advice, Investment Marketing and Portfolio
Management Law, 5755-1995 (the “Advice Law”), nor does it carry insurance thereunder.

In Latin America, for Institutional Investors and Financial Intermediaries Only (Not for public distribution). This material is for educational purposes only and does not constitute
an offer or solicitation to sell or a solicitation of an offer to buy any shares of any fund (nor shall any such shares be offered or sold to any person) in any jurisdiction in which an offer,
solicitation, purchase or sale would be unlawful under the securities law of that jurisdiction. It is possible that some or all of the funds mentioned in this document have not been
registered with the securities regulator of Argentina, Brazil, Chile, Colombia, Mexico, Panama, Peru, Uruguay or any other securities regulator in any Latin American country and
thus might not be publicly offered within any such country. The securities regulators of such countries have not confirmed the accuracy of any information contained herein. No
information discussed herein can be provided to the general public in Latin America.

In Argentina, only for use with Qualified Investors under the definition as set by the Comision Nacional de Valores (CNV).

In Brazil, this private offer does not constitute a public offer, and is not registered with the Brazilian Securities and Exchange Commission, for use only with professional investors as
such termis defined by the Comisséo de Valores Mobilidrios.

In Chile, the offer of each security not registered with the Comision para el Mercado Financiero (‘*CMF”) is subject to General Rule No. 336 issued by the SVS (now the CMF). The
subject matter of this offer may include securities not registered with the CMF; therefore, such securities are not subject to the supervision of the CMF. Since the securities are not
registered in Chile, there is no obligation of the issuer to make publicly available information about the securities in Chile. The securities shall not be subject to public offering in Chile
unless registered with the relevant registry of the CMF.

In Colombia, the offer of each Fund is addressed to less than one hundred specifically identified investors, and such Fund may not be promated or marketed in Colombia or to
Colombian residents unless such promotion and marketing is made in compliance with Decree 2555 of 2010 and other applicable rules and regulations related to the promotion of
foreign financial and/or securities related products or services in Colombia.

IN MEXICO, FORINSTITUTIONAL AND QUALIFIED INVESTORS USE ONLY. INVESTING INVOLVES RISK, INCLUDING POSSIBLE LOSS OF PRINCIPAL. THIS MATERIAL
IS PROVIDED FOR EDUCATIONAL AND INFORMATIONAL PURPOSES ONLY AND DOES NOT CONSTITUTE AN OFFER OR SOLICITATION TO SELL ORA SOLICITATION
OF AN OFFERTO BUY ANY SHARES OF ANY FUND OR SECURITY.

Thisinformation does not consider the investment objectives, risk tolerance or the financial circumstances of any specific investor. This information does not replace the obligation of
financial advisor to apply his/her best judgment in making investment decisions or investment recommendations. It is your responsibility to inform yourself of, and to observe, all applicable
laws and regulations of Mexico. If any funds, securities or investment strategies are mentioned or inferred in this material, such funds, securities or strategies have not been registered

with the Mexican National Banking and Securities Commission (Comisién Nacional Bancaria y de Valores, the “CNBV”) and thus, may not be publicly offered in Mexico. The CNBV has not
confirmed the accuracy of any information contained herein. The provision of investment management and investment advisory services (“Investment Services”) is a regulated activity in
Mexico, subject to strict rules, and performed under the supervision of the CNBV. These materials are shared for information purposes only, do not constitute investment advice, and are
being shared inthe understanding that the addressee is an Institutional or Qualified investor as defined under Mexican Securities (Ley del Mercado de Valores). Each potential investor

shall make its own investment decision based on their own analysis of the available information. Please note that by receiving these materials, it shall be construed as a representation by
the receiver that itis an Institutional or Qualified investor as defined under Mexican law. BlackRock México Operadora, S.A. de CV., Sociedad Operadora de Fondos de Inversion (“BlackRock
México Operadora”) is a Mexican subsidiary of BlackRock, Inc., authorized by the CNBV as a Mutual Fund Manager (Operadora de Fondos), and as such, authorized to manage Mexican
mutual funds, ETFs and provide Investment Advisory Services. For more information on the Investment Services offered by BlackRock Mexico, please review our Investment Services Guide
available in www.blackrock.com/mx. This material represents an assessment at a specific time and its information should not be relied upon by the you as research or investment advice
regarding the funds, any security or investment strategy in particular. Reliance upon information in this material is at your sole discretion. BlackRock México is not authorized to receive
deposits, carry out intermediation activities, or act as a broker dealer, or bank in Mexico. For more information on BlackRock México, please visit: www.blackrock.com/mx. BlackRock receives
revenue in the form of advisory fees for our advisory services and management fees for our mutual funds, exchange traded funds and collective investment trusts. Any modification, change,
distribution orinadequate use of information of this document is not responsibility of BlackRock or any of its affiliates. Pursuant to the Mexican Data Privacy Law (Ley Federal de Proteccion
de Datos Personales en Posesion de Particulares), to register your personal data you must confirm that you have read and understood the Privacy Notice of BlackRock México Operadora.
Forthe full disclosure, please visit www.blackrock.com/mxand accept that your personal information will be managed according with the terms and conditions set forth therein.

In Peru, this private offer does not constitute a public offer, and is not registered with the Securities Market Public Registry of the Peruvian Securities Market Commission, for use
only with institutional investors as such term is defined by the Superintendencia de Banca, Segurosy AFP.

In Uruguay, the Securities are not and will not be registered with the Central Bank of Uruguay. The Securities are not and will not be offered publicly in or from Uruguay and are not
and will not be traded on any Uruguayan stock exchange. This offer has not been and will not be announced to the public and offering materials will not be made available to the
general public exceptin circumstances which do not constitute a public offering of securities in Uruguay, in compliance with the requirements of the Uruguayan Securities Market
Law (LawN° 18.627 and Decree 322/011).

For investors in Central America, these securities have not been registered before the Securities Superintendence of the Republic of Panama, nor did the offer, sale or their trading
procedures. The registration exemption has made according to numeral 3 of Article 129 of the Consolidated Text containing of the Decree-Law No. 1 of July 8, 1999 (institutional
investors). Consequently, the tax treatment set forth in Articles 334 to 336 of the Unified Text containing Decree-Law No. 1 of July 8, 1999, does not apply to them. These securities
are not under the supervision of the Securities Superintendence of the Republic of Panama. The information contained herein does not describe any product that is supervised or
regulated by the National Banking and Insurance Commission (CNBS) in Honduras. Therefore any investment described herein is done at the investor’s own risk. This is an individual
and private offer which is made in Costa Rica upon reliance on an exemption from registration before the General Superintendence of Securities (‘SUGEVAL"), pursuant to articles

7 and 8 of the Regulations on the Public Offering of Securities (“Reglamento sobre Oferta Publica de Valores™). This information is confidential, and is not to be reproduced or
distributed to third parties as this is NOT a public offering of securities in Costa Rica. The product being offered is not intended for the Costa Rican public or market and neither is
registered or will be registered before the SUGEVAL, nor can be traded in the secondary market. If any recipient of this documentation receives this document in El Salvador, such
recipient acknowledges that the same has been delivered upon their request and instructions, and on a private placement basis.
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