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The long path ahead to a COVID-19 vaccine
Over the past few months, there has been an astonishing rate of scientific progress, with major
implications for the management of the COVID-19 pandemic. Given their access to the most
up-to-date information from scientific papers and speaking to other experts in the field, Dr Dan
Mahony and Gareth Powell, co-heads of the Polar Capital Global Healthcare Team, give their
views on COVID-19 drug and vaccine development.
The primary goal of the lockdown was to relieve pressure on the medical system by reducing
the initial peak of infection, or ‘flattening the curve’. Ultimately, this viral infection stops being
a major problem when the population has developed herd immunity – likely to require 60 to
70% of the population to have developed immunity to the virus – either through infection or
vaccination.
Flattening the curve may reduce the stress on the healthcare system but the area under the
curve is not really changed by a temporary lockdown. All things being equal, it just buys you
time to develop potential treatments and, ultimately, a vaccine.
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We are now over the first peak and moving into the next phase.

Source: Centers for Disease Control and Prevention (CDC).

Scientific progress over the past few months continues to move at an astonishing rate and there
have been a number of advances in diagnostic testing with several others set to roll out soon.
The antigen test assesses whether an individual has an ongoing viral infection. This is usually
done with a nasal swab and a detection technology called PCR. In the last few weeks, a number
of products have been launched that significantly reduce the turnaround time for getting the
test results. Becton Dickinson and Quidel, for example, have each had a new point of care test
approved that reduces the time to 15 minutes.
There has been a lot of interest in the antibody test that determines if someone has been
previously infected with COVID-19. There were hopes this could be used as an ‘immunity
passport’, however it is not clear what the presence of antibodies signifies. Some patients are
able to recover from COVID-19 without a positive result in such antibody tests.
Another area beginning to get more attention is the role of T-cells in a viral infection. Research
evaluating the T-cell response to COVID-19 is still at an early stage, but we expect to see more
data published soon and this could become an important new type of diagnostic test that could
more accurately evaluate who may be at risk from COVID-19.
There are three phases of a COVID infection, and it helps to show where the different
therapeutics are targeted.
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At last count, there are over 2,600 clinical trials ongoing or planned for repurposed drugs
against COVID-19. There has been some recent success, but until we get specifically targeted
therapies against coronavirus, then none of these therapies will be a silver bullet.

“Development of a vaccine is not a
simple turnkey solution. There are
many viruses where we have failed
to develop a vaccine, least of all a
virus that was discovered last year.”

Instead, we are beginning to assemble a selection of therapies at doctors’ disposal that will
hopefully improve outcomes for patients – particularly those who are treated in hospital.
Over the past few weeks, we have seen data on three key drug candidates, one of which –
remdesivir – we will look at here.
Remdesivir is a drug that was developed by Gilead originally as a treatment for Ebola. This
is an anti-viral drug administered by injection that blocks the replication of the virus. In a
recent clinical study, it had a positive effect on patients hospitalised with COVID-19 in terms
of reducing disease burden but there was no significant improvement in survival compared
to a placebo. The drug received rapid approval and is being used but supply is limited until
manufacturing ramps up further.
Understandably, there is growing enthusiasm and expectation for some of the ongoing
vaccine programmes currently under way. There are now well over 100 programmes in
development, a decent number already in the clinic and a number of different vaccine
technology platforms have been employed.
That said, it is important to sound a note of caution. Development of a vaccine is not a simple
turnkey solution. There are many viruses where we have failed to develop a vaccine, least of all
a virus that was discovered last year. Nevertheless, companies are pushing ahead, and we have
seen a number of early clinical studies published in the past few weeks. The frontrunners are
programmes from Moderna, Pfizer and Oxford/AstraZeneca with three Chinese companies –
Sinovac, Sinopharm and CanSinoBio – also making rapid progress.
The published data from the early clinical trials are supportive of progression into pivotal
Phase III trials, although these were in small numbers of patients.
It seems as though each of these vaccines is eliciting an immune response – we can see
antibodies that bind to SARS-CoV-2 in the blood of vaccinated individuals. However, it is
difficult to compare the results on an apples-to-apples basis as the methods and protocols are
slightly different.
In addition, no major safety signals have been seen so far – but these are small studies.

Source: Polar Capital and Company Reports.

This graphic above shows the six leading clinical programmes, representing a range of
different technology platforms.
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Everything is being done at breakneck speed, which reflects the clinical need but is something
we are wary of when it comes to clinical development. We expect some initial data to be
released before the end of the year and there are two key aspects that we all need to be
focused on.
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There are three elements to the testing. First is their efficacy, measuring whether the group of
people vaccinated have a lower infection rate than the control group. The FDA wants to see at
least a 50% reduction in the infection rate of the vaccinated group. As a reference, the measles
vaccine reduces the infection rate by 97%, so we think 50% is a reasonably low bar.
If any of these vaccines meets the efficacy measure, the second critical issue is the duration
of protection. If the effect of a vaccine begins to wane after 3-6 months, it is not clear what
benefit a mass vaccination programme would have.
Third, we are beginning to get a clearer picture of the potential manufacturing capacity for
a vaccine, potentially in the billions of doses by 2021. Many large pharmaceutical companies
have begun to prepare manufacturing capacity, in some cases backed by commercial
commitments from certain governments (especially the US and the UK).
It is interesting to note that some companies are looking to sell at a profit while others
have indicated they will sell vaccine at cost while the pandemic is ongoing. Moreover, while
companies seem very confident in their abilities to scale up, this is not a trivial process and
some have more experience and capability in this respect than others.

“There are three elements to the
testing. First is their efficacy…
second is the duration of
protection…third is the potential
manufacturing capacity for a
vaccine.”

One of the problems we see with the Phase III trial designs is they may quickly produce an
initial efficacy read-out which could get people very excited. However, the duration of any
protective effect and the longer-term safety data will take time to produce. Safety is absolutely
paramount for a vaccine – vaccines are not like drugs as they are administered to healthy
individuals. It is important to show there are no serious adverse events from the vaccination
itself. In particular, there have been situations in the past when a vaccine candidate has
actually made vaccinated individuals more vulnerable and exacerbated a viral infection rather
than protect against it.
In addition, it seems unlikely that the first-generation vaccine candidates will be the best
we can do. If a vaccine reduces the infection rate by only 50%, there is still a 1-in-2 chance
that a vaccinated person could get infected. Additionally, even if 80% of the population
gets vaccinated, this would result in only 40% herd immunity, well below the 60-70% that is
thought to be required.
Given all this, even if initial data are positive, we continue to believe that a mass vaccination
programme is unlikely until we have longer-term data on any of these vaccine candidates – at
least six months of data if not more. This would suggest that a mass vaccination programme is
unlikely before the second half of 2021.
As we await initial data from the pivotal Phase III studies from some of the vaccine candidates
which may result in a near-term approval, unsurprisingly, the companies seem more confident
than we are. As always, we are hoping for the best and that our concerns prove to be
unfounded, but there may still be a long way to go before we have this disease under control.
Dan Mahony & Gareth Powell
Co-heads, Polar Capital Global Healthcare Team
1 September 2020
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Important Information: This document is provided for the sole use of the intended recipient and is not a financial promotion it shall not and does not constitute an offer or
solicitation of an offer to make an investment into any Fund or Company managed by Polar Capital. It may not be reproduced in any form without the express permission of
Polar Capital. The law restricts distribution of this document in certain jurisdictions; therefore, it is the responsibility of the reader to inform themselves about and observe any
such restrictions. It is the responsibility of any person/s in possession of this document to inform themselves of, and to observe, all applicable laws and regulations of any relevant
jurisdiction. Polar Capital Global Healthcare Trust plc and its subsidiary, PCGH ZDP plc are investment companies with investment trust status and as such their shares are excluded
from the FCA’s (Financial Conduct Authority’s) restrictions which apply to non-mainstream investment products. The Companies conduct their affairs and intend to continue to do
so for the foreseeable future so that the exclusion continues to apply. It is not designed to contain information material to an investor’s decision to invest in Polar Capital Global
Healthcare Trust plc or PCGH ZDP plc, Alternative Investment Funds under the Alternative Investment Fund Managers Directive 2011/61/EU (“AIFMD”) managed by Polar Capital
LLP the appointed Alternative Investment Manager. In relation to each member state of the EEA (each a “Member State”) which has implemented the AIFMD, this document
may only be distributed and shares may only be offered or placed in a Member State to the extent that (1) the Fund is permitted to be marketed to professional investors in the
relevant Member State in accordance with AIFMD; or (2) this document may otherwise be lawfully distributed and the shares may otherwise be lawfully offered or placed in that
Member State (including at the initiative of the investor). As at the date of this document, the Companies have been approved, notified or registered in accordance with the AIFMD
for marketing to professional investors in Ireland only. The Companies have not been approved notified or registered in accordance with the AIFMD for marketing to professional
investors in any other member state of the EEA. However, additional such approval may be sought or additional such notification or registration may be made in the future.
Therefore this document is only transmitted to an investor in an EEA Member State at such investor’s own initiative. SUCH INFORMATION, INCLUDING RELEVANT RISK FACTORS, IS
CONTAINED IN THE COMPANIES OFFERING DOCUMENTS WHICH MUST BE READ BY ANY PROSPECTIVE INVESTOR.
Statements/Opinions/Views: All opinions and estimates constitute the best judgment of Polar Capital as of the date hereof, but are subject to change without notice, and do not
necessarily represent the views of Polar Capital. This material does not constitute legal or accounting advice; readers should contact their legal and accounting professionals for such
information. All sources are Polar Capital unless otherwise stated.
Third-party Data: Some information contained herein has been obtained from third party sources and has not been independently verified by Polar Capital. Neither Polar Capital
nor any other party involved in or related to compiling, computing or creating the data makes any express or implied warranties or representations with respect to such data (or
the results to be obtained by the use thereof), and all such parties hereby expressly disclaim all warranties of originality, accuracy, completeness, merchantability or fitness for a
particular purpose with respect to any data contained herein.
Holdings: Portfolio data is “as at” the date indicated and should not be relied upon as a complete or current listing of the holdings (or top holdings) of the Companies. The
holdings may represent only a small percentage of the aggregate portfolio holdings, are subject to change without notice, and may not represent current or future portfolio
composition. Information on particular holdings may be withheld if it is in the Companies’ best interest to do so. It should not be assumed that recommendations made in future
will be profitable or will equal performance of the securities in this document. A list of all recommendations made within the immediately preceding 12 months is available upon
request. This document is not a recommendation to purchase or sell any particular security. It is designed to provide updated information to professional investors to enable them to
monitor the Companies.
Benchmarks: The following benchmark index is used: MSCI All Country World Index/Healthcare. This benchmark is generally considered to be representative of the Healthcare
Equity universe. This benchmark is a broad-based index which is used for comparative/illustrative purposes only and has been selected as it is well known and is easily recognizable
by investors. Please refer to www.mscibarra.com for further information on this index. Comparisons to benchmarks have limitations as benchmarks volatility and other material
characteristics that may differ from the Companies. Security holdings, industry weightings and asset allocation made for the Companies may differ significantly from the benchmark.
Accordingly, investment results and volatility of the Companies may differ from those of the benchmark. The indices noted in this document are unmanaged, unavailable for
direct investment, and are not subject to management fees, transaction costs or other types of expenses that the Companies may incur. The performance of the indices reflects
reinvestment of dividends and, where applicable, capital gain distributions. Therefore, investors should carefully consider these limitations and differences when evaluating the
comparative benchmark data performance. Information regarding indices is included merely to show general trends in the periods indicated and is not intended to imply that the
Companies was similar to the indices in composition or risk.
Regulatory Status: Polar Capital LLP is a limited liability partnership number OC314700. It is authorised and regulated by the UK Financial Conduct Authority (“FCA”) and is
registered as an investment adviser with the US Securities & Exchange Commission (“SEC”). A list of members is open to inspection at the registered office, 16 Palace Street,
London, SW1E 5JD. FCA authorised and regulated managers are expected to write to investors in funds they manage with details of any side letters they have entered into. The
FCA considers a side letter to be an arrangement known to the Investment Manager which can reasonably be expected to provide one investor with more materially favourable
rights, than those afforded to other investors. These rights may, for example, include enhanced redemption rights, capacity commitments or the provision of portfolio transparency
information which are not generally available. The Companies and the Investment Manager are not aware of, or party to, any such arrangement whereby an investor has any
preferential redemption rights. However, in exceptional circumstances, such as where an investor seeds a new fund or expresses a wish to invest in the Companies over time, certain
investors have been or may be provided with portfolio transparency information and/or capacity commitments which are not generally available. Investors who have any questions
concerning side letters or related arrangements should contact the Polar Capital Desk at the Registrar on 0800 876 6889. The Companies are prepared to instruct the custodian of
the Companies, upon request, to make available to investors portfolio custody position balance reports monthly in arrears.
Information Subject to Change: The information contained herein is subject to change, without notice, at the discretion of Polar Capital and Polar Capital does not undertake to
revise or update this information in any way.
Forecasts: References to future returns are not promises or estimates of actual returns Polar Capital may achieve. Forecasts contained herein are for illustrative purposes only and
does not constitute advice or a recommendation. Forecasts are based upon subjective estimates and assumptions about circumstances and events that have not and may not take
place.
Performance/Investment Process/Risk: Performance is shown net of fees and expenses and includes the reinvestment of dividends and capital gain distributions. Factors
affecting the Companies’ performance may include changes in market conditions (including currency risk) and interest rates and in response to other economic, political, or financial
developments. The Companies’ investment policy allows for it to enter into derivatives contracts. Leverage may be generated through the use of such financial instruments and
investors must be aware that the use of derivatives may expose the Companies to greater risks, including, but not limited to, unanticipated market developments and risks of
illiquidity, and is not suitable for all investors. Those in possession of this document must read the Companies Investment Policy and Annual Report for further information on the
use of derivatives. Past performance is not a guide to or indicative of future results. Future returns are not guaranteed and a loss of principal may occur. Investments are not insured
by the FDIC (or any other state or federal agency), or guaranteed by any bank, and may lose value. No investment process or strategy is free of risk and there is no guarantee that
the investment process or strategy described herein will be profitable.
Allocations: The strategy allocation percentages set forth in this document are estimates and actual percentages may vary from time-to-time. The types of investments presented
herein will not always have the same comparable risks and returns. Please see the private placement memorandum or prospectus for a description of the investment allocations
as well as the risks associated therewith. Please note that the Companies may elect to invest assets in different investment sectors from those depicted herein, which may entail
additional and/or different risks. Performance of the Companies is dependent on the Investment Manager’s ability to identify and access appropriate investments, and balance assets
to maximize return to the Companies while minimizing its risk. The actual investments in the Companies may or may not be the same or in the same proportion as those shown
herein.
Country Specific disclaimers: The Companies have not been and will not be registered under the U.S. Investment Company Act of 1940, as amended (the “Investment Company
Act”) and the holders of its shares will not be entitled to the benefits of the Investment Company Act. In addition, the offer and sale of the Securities have not been, and will not
be, registered under the U.S. Securities Act of 1933, as amended (the “Securities Act”). No Securities may be offered or sold or otherwise transacted within the United States or
to, or for the account or benefit of U.S. Persons (as defined in Regulation S of the Securities Act). In connection with the transaction referred to in this document the shares of the
Companies will be offered and sold only outside the United States to, and for the account or benefit of non U.S. Persons in “offshore- transactions” within the meaning of, and in
reliance on the exemption from registration provided by Regulation S under the Securities Act. No money, securities or other consideration is being solicited and, if sent in response
to the information contained herein, will not be accepted. Any failure to comply with the above restrictions may constitute a violation of such securities laws.
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