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Novo Nordisk advances oral semaglutide into phase 3, announces $2 billion
investment in new production facilities - August 26, 2015

Executive Highlights

▪ This morning, Novo Nordisk announced its long-awaited decision to advance oral semaglutide
(GLP-1) into phase 3. The first study in the seven-trial PIONEER program will begin in 1Q16 and
investigate three doses of oral semaglutide (3 mg, 7 mg, 14 mg) vs. Merck's Januvia (sitagliptin) -
the comparator appears to be a signal of increased conviction that the compound should be
positioned as early therapy, likely second line or perhaps even first line depending on what the
CVOT shows.

▪ The company also announced a major $2 billion investment to build its first ex-Denmark API
manufacturing plant in Clayton, North Carolina (along with an additional facility in Denmark) - a
huge economic win for the area and another clear signal of long-term commitment on Novo
Nordisk's part.

This morning, Novo Nordisk announced its decision to advance oral semaglutide into phase 3 trials. As a
reminder, injectable semaglutide is a once-weekly compound for which we're expecting FDA approval in
2016. The phase 3 PIONEER (cool name) program will consist of seven trials and enroll approximately
8,000 patients with type 2 diabetes (similar to the SUSTAIN phase 3 program for injectable semaglutide).
The first study, slated to begin in 1Q16, will evaluate three doses of oral semaglutide (3 mg, 7 mg, and 14
mg) vs. Merck's DPP-4 inhibitor Januvia (sitagliptin), suggesting that Novo Nordisk intends to position the
product as a second-line therapy. The remaining six trials will all be initiated in 2016 and include a CVOT -
we believe Novo Nordisk has high hopes that this will be cardioprotective though the company hasn't
explicitly spoken about this at length. A phase 3 go/no-go decision for oral semaglutide was expected this
year; the company promised news "as soon as possible" in its 2Q15 update earlier this month. As a
reminder, Novo Nordisk announced positive topline phase 2 results for oral semaglutide in February
showing dose-dependent A1c reductions of 0.7%-1.9% (baseline was a low 7.9%) with once-daily doses
ranging from 2.5 mg to 40 mg, compared to a 1.9% reduction with 1 mg injectable semaglutide (once
weekly) and 0.3% with placebo. Both injectable and higher oral semaglutide doses also produced significant
~5.5 kg (~12 lb) placebo-adjusted weight loss. Novo Nordisk had previously stated that the highest 40 mg
dose would likely not be carried forward despite the impressive efficacy, presumably due to GI side effects
(which were also dose-dependent) and the manufacturing resources that would have been required.
Bioavailability presumably remains a key challenge, and the phase 3 trials should help clarify the level of
efficacy expected at these lower doses. Overall, we see oral GLP-1 as a very exciting product with significant
disruptive potential and are eager to learn more about the implications for other oral type 2 diabetes drugs,
future fixed-dose combinations, Intarcia's ITCA 650, etc. Generally speaking, we're looking at a new era for
GLP-1 therapy in general - the therapy that started as twice daily injections a decade ago has moved to once
weekly and is now moving toward a variety of ostensibly far easier applications - implantable, once-
monthly injections, oral, more benign side effect profiles, and key basal and possibly SGLT-2 combinations,
etc.

In a concurrent announcement, on an equally momentous note, Novo Nordisk revealed plans for a massive
200,000 square foot, 85 acre expansion to its Clayton, North Carolina manufacturing plant, which will be
the company's first production facility for active pharmaceutical ingredients (API) outside of Denmark - it
already has facilities in North Carolina for pen manufacturing. The company also announced plans for a
new tableting and packaging facility for oral semaglutide and other oral pipeline products in Måløv,
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Denmark. The stunning $2 billion investment over the next five years (for context, Novo Nordisk's total R&D
spend for 2014 was ~$2.5 billion) will create nearly 700 new jobs in the North Carolina area - management
emphasized the plant is a long-term commitment to the local community, the US economy, and the diabetes
field. The highlight of the facility will be its production of oral semaglutide, though it will manufacture
ingredients for other current and future GLP-1 agonist and insulin products as well though the company
would not go into this at any length in our private discussions with them or at the press conference, which
was packed with local and regional and state dignitaries and journalists and which focused prominently on
the economic impacts rather than on the excitement on the "go/no-go" decision that prompted this major
expansion. Presumably, the facility could theoretically eventually be used to produce oral insulin as well -
the product is still many years away but could be such a game-changer! In the meantime, the therapeutic
index of oral GLP-1 makes it a much easier candidate on which to work and we're thrilled to hear that Novo
Nordisk is moving forward so aggressively on this compound that we think could expand the GLP-1 market
significantly and could create much easier diabetes management for patients, their families, and their
healthcare teams. See the end of this document for our key questions on the product side (there are many);
we'll be updating our report further at the end of the day to incorporate follow up interviews from today's
press conference in Clayton, NC.

▪ Novo Nordisk's decision to locate its first ex-Denmark API manufacturing plant in
North Carolina is a huge economic win for the US and specifically for the state. The
company expects to create almost 700 new production and engineering jobs in the area, for a total of
~1,400 Novo Nordisk employees ultimately based there - this could obviously become even larger
over time depending on how the market develops for oral GLP-1. From our conversation with
management, the bidding for the new plant sounded quite competitive - seven US sites were under
consideration in the final stages. One of Novo Nordisk's manufacturing leaders, Gary Lohr,
expressed major confidence in the gold-quality standard of the manufacturing facilities to be created
- in all, they will be the size of about five football fields! This is about 30-40% of the size of
manufacturing facilities in in Måløv, Denmark where all insulin and GLP-1 are current created.
Management was very clear from a strategic perspective that the US is the largest GLP-1 market and
the US was the obvious global geographic choice for this product to be developed and manufactured.

▪ In our interview earlier today with Jesper Høiland, head of North America (whose
career at the company has been meteoric - a operations and marketing expert, he's
run virtually every international area of Novo Nordisk possible), he was very clear
that the US was the clear geographic venue for this product to be developed and
manufactured: "The US is the major market for GLP-1 and was the obvious strategic
choice." The company shared that stability was a key factor in the decision-making process - both
economic stability (see China's current economic meltdown) and physical stability (no earthquakes).
In addition, he noted that the US is the largest single market for Novo Nordisk's products and
moving costs to the US can create a buffer against currency fluctuations, which can dramatically
impact the company's performance quarter-to-quarter and forces the company to hedge its bets
when projecting their future financial position. We also understand that the North Carolina location,
in particular, has very pro-business laws and tax incentives - we also note that North Carolina has
the lowest overall union membership of any state.

▪ In terms of scale, management compared the investment in the planned
manufacturing plant to other major corporate infrastructure in the area. For
example, BMW's largest production plant is in South Carolina and Novartis' former
cell-based vaccine manufacturing plant is North Carolina (it's now owned by CSL
Limited). For context, the BMW plant was a $2.2 billion investment and now employs nearly
10,000 individuals while the Novartis plant represented a $1 billion investment and employed 550
people.

▪ We'll be doing other research and interviews today in North Carolina and will be
updating this piece. If you would like us to send you updates on this piece, click here;
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you can also check CCKB where the piece will be automatically updated (if you don't
know how to check that, click here).

▪ The news today has largely focused on manufacturing rather than on questions about
the "no go/go" decision that moves oral GLP-1 (semaglutide) to phase 3.

Close Concerns Questions

◦ Regulatory

◦ What level of efficacy is expected with the doses advanced into phase 3 based on phase 2
results?

◦ What is the design of the phase 3 trials? Will there be a head-to-head trial vs. an SGLT-2
inhibitor? Vs. a sulfonylurea? As an add-on to insulin?

◦ Is everyone in the trials on background metformin?

◦ What are the main red flags to watch out for in phase 3 based on the phase 2 results?

◦ What is the timeline for completion of phase 3 and regulatory submissions? What will the
type 2 diabetes drug landscape look like by the time this comes to market?

◦ Is the goal to position oral semaglutide as a second-line therapy?

◦ Does this plant signify a primary focus on the US market for oral semaglutide?

◦ Product

◦ What is the estimated market opportunity for oral semaglutide?

◦ How does Novo Nordisk plan to price oral semaglutide? What pricing would be necessary
to recoup manufacturing costs?

◦ What would the implications of a successful oral GLP-1 agonist be for other oral type 2
diabetes drugs? For Intarcia's ITCA 650?

◦ Could there be potential for future oral GLP-1 agonist/insulin combinations? GLP-1
agonist/SGLT-2 inhibitor combinations?

◦ Are there plans to develop oral semaglutide for obesity? Prediabetes? Type 1 diabetes?

◦ What other projects could and/or will this plant be used for? Oral insulin?

◦ Market / Economic

◦ How many patients will Novo Nordisk be able to support with these facilities?

◦ How do the size and investment in these facilities compare to Victoza?

◦ What are the total cost savings associated with building one of the plants in the US rather
than locating both in Denmark?

-- by Helen Gao, Emily Regier, Adam Brown, and Kelly Close
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