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The era of gene therapy has begun. In recent years, potentially breakthrough datasets and rapidly ex-
panding company pipelines have begun to overshadow the unfulfilled promise characteristic of the gene
therapy sector in decades prior. One barometer for progress in the space can be seen in stock markets,
where NASDAQ-listed in vivo gene therapy companies we follow have increased from 4 companies with
$1.9 billion in market capitalization on January 31, 2014, to 24 companies with $30.5 billion in market
capitalization on October 31, 2018. For many in the financial community, a tangible signal for the emer-
gence of the broader gene therapy space is the recent notable mergers and acquisitions activity, a signal
that previously heralded the arrival of blockbuster biotechnologies like monoclonal antibodies. Notably,
Novartis’ $8.7 billion acquisition of in vivo adeno-associated virus 9–based gene therapy player, AveXis,
earlier this year has focused many on looking for new investment opportunities in the space, thereby
increasing interest in the valuation of gene therapy companies. This perspective discusses the theoretical
underpinnings of company valuation and explains why traditional approaches have limitations when
valuing in vivo gene therapy companies, which produce single treatments that may achieve durable or
curative benefits. We use the AveXis case study to illustrate certain points on the valuation of break-
through innovation that we think have broader applicability throughout the in vivo gene therapy space.
This publication is the first in a three-part series. Future discussions in this series on in vivo gene therapy
companies will explore real-world approaches and considerations that have already proven successful in
mitigating the limitations of traditional valuation approaches as well as those that may soon emerge.
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INTRODUCTION
THE U.S. FOOD AND DRUG ADMINISTRATION (FDA) defines
gene therapy products as ‘‘all products that mediate
their effects by transcription or translation of trans-
ferred genetic material [whether DNA or RNA], or by
specifically altering host (human)genetic sequences.’’1

For our definition, we include only those products
used to introduce exogenous genetic material into
cells to treat or prevent a disease. Since in vivo gene
therapies are thus far associated with both one-time
treatments and one-time payments, such therapies
create unique company valuation issues described in
this perspective. The scope of this perspective is thus
limited to in vivo gene therapy companies.

For decades, many hoped that in vivo gene
therapies would be a solution for a variety of human
diseases. In more recent years, potentially break-
through results were finally demonstrated with in
vivo gene therapies in neuromuscular and muscu-
lar diseases, hemophilia, immunodeficiencies, and
inherited retinal diseases. For many, the exempli-
fication of the promise of in vivo gene therapies
being fulfilled is the breakthrough result shown so
far for AveXis’ AVXS-101 (ZOLGENSMA, ona-
semnogene abeparvovec), which may have proven
transformative in rescuing children from a leading
cause of infant mortality, spinal muscular atrophy
type 1.2 As gene therapies continue to move from
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academia to industry, companies are tackling the
complexity of gene therapy technologies by using
the tools of the genomics and precision medicine
revolution to better design and target products,
while using new vector and transgene technologies
to limit historic issues on immunogenicity.3

Tokeeppacewith innovation, theFDAhasdevoted
additional resources to gene therapies, cleared its
backlog of orphan drug designations, focused on ge-
netic rather than phenotypic diagnoses (e.g., RPE65
mutations for treatment with voretigene neparvo-
vec4), issued disease-specific gene therapy guidance
documents,5 and permitted certain modifications of
gene therapy products during clinical development
(e.g., changing the transgene from AMT-060 to AMT-
0616). Further, the FDA is considering accelerated
approvals based on convincing phase 1/2 datasets and
is allowing companies to demonstrate durability after
products are on the market. The stated view of FDA
Commissioner Gottlieb is instructive: ‘‘Over the next
several years, we’ll see [gene therapy] become a
mainstay of treating, and probably curing, a lot of our
most devastating and intractable illness.’’7 Indeed,
2017 saw a tangible regulatory signal for the arrival
of gene therapies, namely the first three FDA ap-
provals of gene therapies—two ex vivo gene-modified
cell therapies for cancer (tisagenlecleucel and ax-
icabtagene ciloleucel) and an in vivo gene therapy
(voretigene neparvovec).

Perhaps as notable as the first regulatory ap-
provals for gene therapies has been the series of
announced acquisitions of gene therapy compa-
nies. On August 28, 2017, Gilead Sciences an-
nounced its acquisition of ex vivo gene-modified cell
therapy company, Kite Pharma, for approximately
$12 billion,8 and on January 22, 2018, Celgene
Corporation announced its plans to acquire Kite’s
peer, Juno Therapeutics, for approximately $9
billion.9 Just months later, on April 9, 2018, No-
vartis announced its agreement to acquire in vivo
AAV9-based gene therapy company, AveXis, for
$8.7 billion.10 This interest in obtaining gene ther-
apy capabilities was not limited to bigger bio-
pharmaceutical companies like Gilead, Celgene,
and Novartis, since smaller companies targeting
genetic diseases also began to transition from de-
veloping traditional therapeutics to also develop-
ing gene therapies via acquisitions of companies or
technologies. Examples include: Amicus Ther-
apeutics, Ophthotech Corporation, PTC Ther-
apeutics, Sarepta Therapeutics, and Ultragenyx
Pharmaceutical. For some observers, the conflu-
ence of positives for the gene therapy space justifies
the vast expansion in market capitalization for
in vivo gene therapy companies we follow (Fig. 1).

THE VALUE OF GENE THERAPIES:
A SOCIETAL PERSPECTIVE

The World Health Organization established
healthcare as a causal factor for economic progress11

and has been an advocate for and instrumental in the
global healthcare insurance and infrastructure ex-
pansion seen in the past 20 years in countries like
Brazil, China, Ghana, and Thailand.12 The ongoing
move of healthcare systems toward cost-effectiveness
considerations todealwiththehighcostbutmarginal
value of many medicines is increasing the importance
of real value being delivered by therapeutics. Based
on the Chardan Sustainable Medicine Framework
(CSMF) shown in Fig. 2, companies that deliver the
most value to global society (via disruptive innova-
tion, cost savings, or access to medicine initiatives)
can be expected to have higher company valuations
from sharing in the value delivered. Indeed, gene
therapy companies that succeed will not only see
higher potential for product uptake from transform-
ing clinical practice (CSMF dimension 2), but also
lower potential for onerous government or private
sector interventions, since gene therapies can save
other healthcare costs, as has been shown with in-
vestigational hemophilia gene therapies13 (CSMF
dimension 3). In the long term, gene therapies are
among the best solutions for access to medicines
initiatives in less-developed countries (CSMF di-
mension 1), since in vivo gene therapies are typically
one-time treatments that may be delivered even
where extensive healthcare infrastructure is miss-
ing. We remind readers that lower risk and higher
reward is a potent mix of factors supporting higher
company and/or sector valuations.

THE BASICS OF COMPANY VALUATION

Valuation work in the gene therapy space is
routinely conducted by professionals in a number
of fields, including investment banking, equity
research, venture capital, and business or cor-
porate development. The views of equity re-
search (‘‘sell side’’) analysts may be the only ones
more easily accessible through public forums;
however, such views should be taken cautiously,
given the long-established optimism bias that
exists in sell-side research due to the conflicts of
interest that can sometimes lead to fear of re-
taliation against analysts who issue Sell ratings
on investment banking clients, and the tendency
of analysts to err towards an optimistic con-
sensus, or favor larger banking clients, rather
than independence.14 These biases increase the
importance of relying upon analysts known for
research independence and intellectual honesty.
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In the gene therapy space, company or asset
valuation could be useful for a number of purposes,
including

� Predicting the future stock price of a gene ther-
apy company (e.g., after a proof-of-concept clini-
cal trial readout),

� Predicting the valuation at which a gene ther-
apy company could be sold to another bio-
pharma company,

� Predicting the public market valuation for a
private gene therapy company once it goes
public, and

� Predicting the valuation for a private gene
therapy company after a subsequent round of
financing.

Various philosophies exist for valuing a com-
pany or an asset. Among the most widely accepted
fundamental finance concepts is that the value of
an asset should reflect the cash flows it generates.
Less fundamental but oftentimes more lucrative
approaches to company valuation include behav-
ioral finance considerations, which involve valuing
a company or an asset based on what others are or
will be willing to pay for it. Depending on the goal
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Figure 1. The in vivo gene therapy space (including gene editing)—market cap progression from end-January 2014 to end-October 2018.
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at hand, an asset will be worth different amounts to
different market participants.

We consider three major approaches to company
or asset valuation: (1) cost or replacement methods,
(2) market or relative valuation methods, and (3)
discounted cash flow or intrinsic value methods
(see Fig. 3).

The cost method
For the cost method, the idea is to value a com-

pany based on the cost to either replace or build its
components. The ideal application of this method
occurs when assets can be separated or treated
separately and when there are active markets to
price the separated assets. As such, this approach
is rarely used for valuing publicly traded health-
care companies since, for example, important as-
sets are often not feasible to build or replace due to
intellectual property or other obstacles. Since there

currently are no liquid markets for the critical
components that make up a gene therapy company,
this method cannot be applied routinely to the
valuation of gene therapy companies.

Market methods (relative valuation)
Most Wall Street equity valuations are relative

valuations based on multiples derived from public
comparable companies (trading comps) or prece-
dent mergers and acquisitions transactions (deal
comps).

An important advantage of relative valuation is
that it is faster than intrinsic valuation, as relative
valuation typically requires far fewer assumptions
or calculations. For example, if the typical mergers
and acquisitions transaction in a sector has oc-
curred at a 50% premium to recent stock prices,
one could argue that a 50% premium is justified
for an acquisition being considered in the sector.

Figure 2. Higher healthcare consumption is associated with higher societal measures of well-being (i.e., real value for society).19 HC, healthcare.

Company or Asset Valuation

Asset Cost Method
(replacement valuation)

Replacement cost

Build cost

(relative valuation)

Public comparable
companies

Precedent transactions

DCF analysis
(intrinsic valuation)

Present value of future 
free cash flows

Sum of the parts

Market Method

Figure 3. Company or asset valuation is often conducted using any of three methodologies: (1) an asset cost (or replacement) method, (2) a market (relative
valuation) method, or (3) a discounted cash flow (DCF) (intrinsic value) analysis.
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The disadvantages are that relative valuation of-
tentimes leads to views consistent with consensus,
which means that analysts relying on relative
valuation methods in the in vivo gene therapy
space would likely not have anticipated the vast
outperformance of a company like AveXis. In ad-
dition, if a sector’s multiples are inappropriately
compressed, analysts will be more likely to derive
inappropriately low company price targets based
on using compressed comps. Such analysts are less
likely to identify hidden value.

The steps in the application of relative valuation
include

� Identify comparable companies (e.g., with simi-
lar cash flow, growth, risk, and technology pro-
files),

� Identify and calculate standardized metrics for
valuation (e.g., a price-to-earnings ratio), and

� Apply the standardized metric to the com-
pany, making any necessary adjustments.

A limitation of using multiples from trading
comps to value gene therapy companies is that gene
therapy companies overwhelmingly lack revenues
and have negative profitability. The limitations on
using multiples from deal comps to value gene
therapy companies include the limited universe of
gene therapy company acquisitions, the wide dis-
persion of takeout valuations, and the difficulty in
arguing that companies in precedent transactions
are directly comparable to other companies in the
space (e.g., some may feel AveXis is a unique story).

Discounted cash flow analysis
(intrinsic valuation)

Discounted cash flow (DCF) valuation is one of our
most preferred tools for valuing in vivo gene therapy
companies. DCF valuation is a fundamentally sound
approach closely tied to finance theory. A DCF anal-
ysis for a gene therapy company, as with other com-
panies, would require forecasting product revenues
and associated expenses to derive cash flows, which
are then discounted to a net present value (i.e., the
value today of the company). The flexibility of DCF
valuationgives itutility if, forexample,agenetherapy
analyst wants to understand the effects on valuation
of any of the following scenarios:

� The initial revenues for a gene therapy will be
higher due to upfront pricing on 10 years of
assumed benefits,

� An expedited approval of the gene therapy is
possible on breakthrough phase 1/2 datasets,

� Manufacturing costs may be higher initially
due to gene therapy product complexity, or

� Promotion costs may be lower for gene ther-
apies due to focused distribution (e.g., via key
opinion leaders).

The advantages of a DCF analysis is that it can
reduce the impact of the current market environ-
ment on valuation and can promote outside-of-
consensus views (e.g., an early view that AveXis
may vastly outperform). In addition, a DCF anal-
ysis can be applied when market multiples are not
available when a new industry is emerging and/or
when an industry is not yet profitable, as has been
the case for the gene therapy space. The disad-
vantage of intrinsic valuation approaches is that
such approaches are highly dependent on long-
term forecasts and terminal value assumptions.

A limitation of the application of DCF analyses
for in vivo gene therapy companies is the impor-
tance of the terminal value. The terminal value is
the estimated value of a business beyond an ex-
plicit forecast period. For example, even if an an-
alyst explicitly models gene therapy-derived cash
flows as far as 2030, the terminal value (which as-
sumes constant growth of cash flows beyond 2030)
can still be 50–70% or more of a gene therapy com-
pany’s valuation and thus provides analysts tre-
mendous discretion, if the analyst chooses to use it,
in valuing companies. In addition, DCF analyses are
not typically adapted to value intangible assets such
as brand value, which for example may have been a
factor behind the 88% premium Novartis paid to
acquire AveXis.

GENE THERAPY: RAPID ADOPTION WITH
UPFRONT PRICING LIMITS THE USE
OF DCF TERMINAL VALUATION

As above, terminal valuation (the present value
of cash flows beyond the explicit forecast horizon) is
typically 50–70% or more of DCF-derived company
valuations. Here, we discuss how, assuming the
same cash flows for a product over its lifetime, a
scenario with front-end-loaded cash flows for a
gene therapy (e.g., due to more rapid adoption in
prevalent patients) may counterintuitively result
in a lower DCF valuation due to the impact on
terminal values. We believe this limitation in using
DCF valuation for less diversified in vivo gene
therapy companies (e.g., as was the case for
AveXis) that will reinvest in growth can lead to
lower valuations than is appropriate.

The issue on valuation arises because one-time
administration of gene therapies challenges tradi-
tional models, since the potential benefits for gene
therapies accrue for years after administration,
but healthcare systems currently tie payments to
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delivery of therapeutics, as opposed to the benefits
therapeutics provide. The challenges in the United
States to establishing pay-for-performance (i.e.,
value-based or risk-sharing agreements to amortize
the gene therapy price over time if durable benefits
are shown) include Medicaid best-price regulations
and federal anti-kickback statutes, which limit the
ability of gene therapy companies to offer discounts
or refunds for products losing efficacy as well as
short (e.g., 2- to 3-year) tenures for Americans on
health plans, which limit the willingness of health
insurers to continue to pay for durable therapies if
patients switch to new plans. For these reasons,
pay-for-performance models may first emerge in
Europe, where central payors can internalize both
the benefits and costs of gene therapies.

An important upcoming precedent for the gene
therapy space will be the price set for AVXS-101. In
our March 28, 2016, AveXis research publication,
we noted that ‘‘if a gene therapy product provides
10-year benefits that are in line with orphan drug
Soliris, which is priced at >$400,000 per year, one
could argue the gene therapy product should be
priced at >$4 million upfront. . If instead, pay-for-
performance models . are in place, it would be
possible to price the drug at >$400,000 per year for
each year of benefit.’’15 Notably, AveXis’ acquirer,
Novartis, during its November 5, 2018, R&D Day,
determined that the one-time price of treatment
with AVXS-101 is ‘‘cost effective in the range of $4–
$5 million.’’ The AVXS-101 price will be revealed at
launch, potentially in 2019. We note draft scope
documents for AVXS-101 already exist from cost-
effectiveness organizations, National Institute for
Health and Care Excellence16 and Institute for
Clinical and Economic Review.17

Consider that under a one-time pricing scheme
for one-time in vivo gene therapies, particularly for a
highly effective drug for a devastating disease, ini-
tial revenues and cash flows would come dispropor-
tionately from use in prevalent, or warehoused,
patient populations. Once a high proportion of the
prevalent population has been treated, then use in
the incident population would contribute to a higher
proportion of sales. Scenario A in Fig. 4 is an ex-
ample of one such declining curve for newly treated
patients per year, and scenario A in Fig. 5 is an
example of the associated declining cash flows ex-
pected with a one-time pricing scheme. Alternatively,
in Fig. 4, scenario B, under a pay-for-performance
pricing scheme, the rising amount of cumulative pa-
tients treated represents the patients that would lead
to payment, assuming durability of the gene therapy
to at least 10 years; and scenario B in Fig. 5 rep-
resents the shape of the cash flow curve under a
representative pay-for-performance model, where
payment is provided for each year a patient sees a
durable benefit from a gene therapy. This trajectory
in scenario B is consistent with what is typically
seen for a traditional therapeutic.

The two scenarios in Fig. 5 were chosen such that
the areas under the curves (i.e., total cash flows
generated over 10 years) are the same. Despite the
same cash flows, the two scenarios would lead to
drastic differences in company valuation under
widely used methodologies. Ceteris paribus, valua-
tion methodologies—such as the market (relative
valuation) methods commonly used to value a prof-
itable company like Novartis—which put more
weight on forward financial estimates (i.e., from
years 1 to 2) would value the company in scenario A
of Fig. 5 much more highly than the one in scenario
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B, even thoughaggregate cash flows are the same. In
contrast, valuation methodologies like a discounted
cash flow (DCF) analysis—a more likely tool for yet-
to-be profitable companies like AveXis—which put
more weight on terminal financial estimates, would
value the company in scenario A at a lower level than
the one in scenario B. (Another way to think of this is
the likely AveXis pattern of cash flows may have
been worth more to Novartis investors than to
AveXis investors, perhaps exposing a potential ar-
bitrage and thus a driver for the acquisition.) We
note that though scenario B (year 10 terminal cash
flows of $431 million) would yield higher valuation
in a DCF than scenario A (year 10 terminal cash
flows of $201 million), companies would prefer the
cash flow profile in scenario A, since cash flows would
be actualized sooner and could be reinvested in
growth earlier (it takes 4 years to collect over half of
the 10-year cash flows in scenario A vs. 7 years in
scenario B), and therefore better ensure terminal
growth beyond year 10. Traditional DCF valuation
for potentially disruptive in vivo gene therapy com-
panies like AveXis is therefore a limited tool that can
lead to undervaluation.

GENE THERAPY COMPANY PORTFOLIO
SCENARIOS AND IMPLICATIONS
FOR VALUATION

In Figs. 6, 7, and 8, we consider three portfolio
scenarios for gene therapy companies, with each
scenario differing in (a) the number of gene therapy
product launches in a company’s portfolio, and (b) the
timing of the gene therapy launches. The analysis
shows the identified limitations in the use of DCFs to

value gene therapy companies increases with (1) less
product diversification, and/or (2) terminal valua-
tions determined further after products peak.

Unlike the single-asset cash flow example seen
in Fig. 5, we assume products reach peak revenues
in year 3. Our assumptions:

� Gene therapy products target conditions with-
out adequate treatment options.

� Peak cash flows of $500 million for each gene
therapy are achieved in year 3 and subse-
quently adjusted for inflation.

� Launches occur as per the figure descriptions
for Figs. 6, 7, and 8.

For the well-diversified, highly productive
in vivo gene therapy company in Fig. 6, analyst
choice of terminal year (e.g., year 17, year 18, year
19, or year 20) would have the least effect on the
company’s DCF valuation. For the moderately di-
versified, consistently productive in vivo gene
therapy company in Fig. 7, terminal cash flows
from year 17 to year 20 vary more. Finally, for the
moderately diversified, inconsistently productive
in vivo gene therapy company, we note year 17
terminal cash flows of $1,073 million, versus year 20
terminal cash flows of $315 million, leaving consid-
erable room for analyst discretion in valuation, ex-
posing a limitation in the use of DCF valuation.

CONCLUSIONS, FUTURE PERSPECTIVES,
AND THE REWARD FOR CREATING
VALUE FOR SOCIETY

Much of the promise of one-time administration
in vivo gene therapies is the potential of such
treatments to provide durable benefits or even
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cures for devastating diseases with high unmet
medical needs. The advent of gene therapy has gen-
erated optimism that can be seen in the stock market
performance of the broader sector; and, those adept
at valuing the benefits offered by disruptive in vivo
gene therapy companies have seen considerable re-
wards in recent years. For example, AveXis may
have generated real value for society by transform-
ing a leading genetic cause of infant mortality. The
last trading price of AveXis (NASDAQ: AVXS),
$217.83 on May 14, 2018, represents a 10.9· multiple
(989.2% performance) versus the initial public of-
fering price of $20.00 on February 11, 2016,18 and
thus a tremendous reward to AveXis shareholders.

As the number of gene therapy companies con-
tinue to increase, and potentially transformative re-
sults continue to emerge, understanding the utility
and limitations of applying traditional valuation
methodologies to the space is increasing in impor-
tance. For example, the cash flows for disruptive
in vivo gene therapies on the verge of entering the
market may be valued more highly using market
(relative valuation) methods than DCF (intrinsic

valuation) approaches, due to rapid uptake and one-
time, upfront pricing for years of durability. This
phenomenon potentially explains the reason AveXis
was acquired for much higher valuations than even
bullish market views of AveXis anticipated. Moving
forward, the most robust valuation methodologies
over the long-term that are likely to predict share
price performance should also focus on shared value
(i.e., the value capture that gene therapies can
achieve by first delivering real value to society).
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