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1) Executive summary

Cutting-edge technology
making orthopaedic
surgery safer

Small is often beautiful
but long is the road
before gaining market
share

The innovation of the
decade in spine surgery

1.1) Dynamic Surgical Guidance™: A new concept in surgery

Over the last decade, SpineGuard has developed and implemented Dynamic Surgical Guidance
(DSG), a new concept in orthopaedic surgery. DSG allows real-time adjustment of surgical
device movements to prevent neural or vascular damages during surgical procedures. This
concept relies on measuring the conductivity variation of tissues pierced by drilling devices. A
change in conductivity signals a change in the nature of the tissue. This information is
transmitted to the surgeon (via audio signal and visual with the existing LED on the device) who
can then adapt the procedure and avoid damaging sensitive tissues/organs. The first DSG
application (PediGuard) was developed for spine surgery in order to improve the placement of
pedicle screws (and avoid associated risk of breaches in the neural cord and neural roots). With a
significant reduction of screw misplacements and a decrease in collateral damage (lowered
incidence of neural consequences), PediGuard has demonstrated the added value that DSG-
based devices offer surgeons and patients. With over than 58,000 successful surgical procedures
logged, PediGuard’s need for proof of concept is definitively in the past. In addition to
developing new spine surgery devices, SpineGuard is currently expanding its range of DSG
devices/instruments into other areas such as dental surgery, orthopaedics, and robotics.

1.2) Market access: A key challenge for small Medtech companies

All disruptive technology must receive approval from both regulatory departments and future
users. Initial DSG applications targeted to the orthopaedic market, and the spine segment in
particular. With solid clinical data and no changes to surgical procedure involved, PediGuard was
expected to benefit from a quick adoption by the market. Since the IPO, revenues have grown in
a continuous manner but investors have been clearly disappointed by the timid sales
progression. This situation is partially explained by the complex efforts required for a small
company to set-up a sales force and/or activate a network of distributors or agents. In addition,
new concepts like DSG have to be presented and explained to end users. Indeed, medical
education is crucial in the Medtech sector and significant resources must be allocated to
communication and surgeon training for new surgical procedures. SpineGuard has therefore
invested a great deal in training centres. After a long period spent focusing on medical
education, the coming years are expected to deliver lasting growth in revenues supported by a
larger and larger surgeon base that routinely uses DSG-based devices.

1.3) Smart Screw: A game changer in the spine industry

The Smart Screw, a pedicle screw with integrated DSG technology, represents cutting-edge
innovation. This new device allows direct placement of the screw without predrilling the pedicle
prior to screw placement. In a market lacking innovation and subject to intense competition (a
large number of players offering “generic” screws), the Smart Screw presents a unique
opportunity to differentiate itself from other devices. The R&D team succeeded in developing
the device within a reasonable timeframe (no delay compared to the IPO scenario, which
scheduled a commercial launch for 2017). A partnership with Neuro France Implants (NFI) made
prototype design and production of the first devices possible. A second partnership with US-
based Zavation led to the development of a device that was officially launched at the recent
NASS Congress (October 2017). Having signed non-exclusive agreements with these partners,
SpineGuard is expected to enter into discussions with new Medtech companies in order to
accelerate market penetration for the Smart Screw. This device represents a unique opportunity
to conserve a pricing premium in the screw market, where price erosion has become a real
concern. The device can also defend the company’s market share against commercially-
aggressive competitors. In addition to the patient benefits it provides, the Smart Screw
represents a strategic asset on which SpineGuard can build a clear value creation scenario.
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The positive impact of the
Smart Screw is expected
in 2019

The Smart Screw gives
SpineGuard’s prospects a
second wind.

Target Price:
EURy.5/share

1.4) What to expect for the coming quarters?

After many years spent developing a range of products and building a commercial network, the
time has come for SpineGuard to reap the benefits. The recent company reorganisation now
indicates the management is re-allocating resources to strategic areas from places where local
distributors (China) and/or the demand don't require significant effort. We anticipate PediGuard
to deliver continuous growth (low double digit). In addition to PediGuard, the equity story
currently supported by the Smart Screw, this latter device is generating great expectations in
terms of volumes. This new device should also have a positive impact on EBIT. Indeed, the
business model is based on supplying the electronic handle and probe to commercial partner
who will then take charge of marketing the screw. SpineGuard will therefore benefit from
increasing sales volumes with a limited impact on its own marketing expenses (all incurred by
the screw suppliers). We do not expect significant cannibalism of PediGuard’s volumes since the
first and major indication for the Smart Screw primary us is likely to be lumbar vertebral fusion.
Thoracic vertebra consolidation (especially for large deformation) will still require smaller
devices like PediGuard XS. In addition to the Smart Screw volumes, we expect a positive impact
on the top line, due to SpineGuard'’s access to partner clients who will subsequently discover
DSG-based devices themselves. Moreover, DSG s likely to create a buzz in the sector. The
Smart Screw will undoubtedly generate great interest among medtech companies (spine-
specific players as well as generalists willing to enter the market). It is highly likely SpineGuard
will sign new deals in the coming semesters. In addition, we expect a positive impact from some
new DSG applications, specifically in the dental surgery sector through SpineGuard’s partnership
with Adin (royalties). These add-on revenues will have a positive impact on profitability (no
operational costs associated with deals upfront/milestone payments). Overall, we see the year
2018 as a year of inflection with a significant rise in revenues in 2019E and 2020E. Depending on
the speed of market penetration for the Smart Screw, SpineGuard is expected to become
profitable in H2 2019E.

1.5) Valuation and recommendation

The Chinese PediGuard launch, the US Smart Screw launch and the new dental implantology
licensing agreement over the past months have given the SpineGuard’s prospects a second
wind. The new commercial dynamic is supported by Asian partner XinRong Medical for China
expansion, by US partner Zavation for the Z-Direct screw launch and BY Israeli company Adin for
applications beyond spine devices. All of these elements are likely to induce a change in the
perception of the company. SpineGuard presents therefore a nice investment opportunity in our
realistic base case scenario.

Our best case scenario takes into account new licensing agreements (opportunities for the
proprietary DSG technology beyond spine) and a strategic partnership with a large orthopaedic
player in order to globally commercialize the Smart Screw. This blue-sky scenario, discounted at
13%, would give a target price of EUR9.3

Our DCF valuation model (base case) has been built on conservative assumptions (solid sales
growth in the short and medium term to up to EUR17m in 2021E, positive EBIT margin in 2020E,
subsequent tending to 25% via the licensing partnership model through royalties and a discount
rate of 11%) and gives an Equity Value of EUR33.8m. The current cash position remains a
genuine concern, and refinancing is likely in the coming months. That said, the current price
does not reflect the intrinsic value of the assets. We adopt a positive stance with a BUY
recommendation and a EUR5.5 target price.
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Activity

Stock data (11-12-2017)

SpineGuard is a French medtech company (Vincennes, San Francisco, approx. 25 employees)
founded in 2009. Its main asset is its proprietary Dynamic Surgical Guidance technology
which is based on the principle that the electrical conductivity of tissue varies by the type of
tissue. SpineGuard’s PediGuard platform includes tools for drilling and secure insertion of
pedicle screws in vertebrae. These DSG-equipped tools are able to detect potential vertebral
cortex perforation. The company’s latest innovation is a ‘smart’ screw which was just
launched by a US-based partner, Zavation. The product is a one-step pedicle screw that
requires no prior drilling. The company is pursuing new partnerships to develop its DSG
technology in applications beyond spine surgery, like the dental implantology partnership it

signed last June with the Israeli company Adin.

Strengths

Weaknesss

Recommendation BUY
Target price (EUR) 5.50
Upside/downside +61.3%
ISIN FR0011464452
Ticker ALSGD.PA
Price (EUR) 3.41
Market cap. (EURm) 19.1
Free float (%) 34.5
Free float capital (EURmM) 6.6
Number of shares (,000) 5,601
Average daily volume (3 m) 5,908

= Proprietary Dynamic Surgical Guidance technology

= Bestin class accuracy: Fewer screw misplacements

= 30-60% reduction in radiation exposure (for surgeons)
= Teaching institutions network (US:36, FR: 15)

Opportunities

= Limited cash visibility

= Not profitable until 2020E (base case)

= Strong dependency on licensing partners
= Large, mature market (pedicle screws)
Threats

. Smart Screw

= Partnership with Adin for dental implantology

= New applications for DSG technology (robotics)

Financials (as of 31-12)

=  New entrants
= Technology alternatives
= Limited inclusion in health care reimbursement plans

Profit & Loss (EURmM) 2015 2016 2017E 2018E 2019E  2020E Stock performance (12 m)
Sales 6.35 7.46 8.18 8.99 10.10 11.76 6,0
changen-1  43.1% 17.6% 9.6% 10.0% 12.3% 16.5% 55 P g AN\
EBITDA -3.73 -3.31 -2.19 -0.85 0.01 0.93 ' /“f Y
% of sales na na na na 0.1% 7.9% 5,0 =
EBIT -3.97 -3.63 -2.40 -1.07 -0.23 0.67 7%
% of sales na na na na na 5.7% 5
Net income -3.88 -4.18 -3.15 -1.56 -0.60 0.52 4,0
% of sales na na na na na 4.5%
EPS (EUR) -0.77 -0.75 -0.52 -0.26 -0.10 0.09 35 W
3.0 ~ ~ ~ ~ ~ ~
Cash flow statement (EURm) u\é‘ § § § § S 5
Operating cash flow -2.60 -4.03 -1.62 -0.61 0.34 1.42 q B 3 E) q q S
CAPEX -0.20 -0.06 -0.08 -0.13 -0.15 -0.18
Free cash flow -2.80 -4.09 -1.70 -0.74 0.19 1.24 —— ALSGD == ALSGD rel. to CAC Small & Mid 190
Balance sheet (EURm) Change (%) im 3m 12m
Intangibles assets 1.26 111 0,98 0,86 0,74 0,62 Absolute -11.0 174 -25.1
Tangible assets 0.21 0.18 0,19 0,22 0,26 0,30 Rel. to CAC SM1go -13.1 “19-4  -49.9
Financial assets and other assets 0.00 0.00 0,00 0,00 0,00 0,00 Rel. to Next Biotech -11.6 -10.8 311
Equity (and equivalents) 4.74 1.19 -0,46 -0,02 1,06 2,33
Debt and provisions 4.14 7.26 7,15 5,64 3,65 2,33
Net debt (cash if <o) -0.23 4.20 5,39 4,94 3,85 2,60
Gearing -5% 353% na na 364% 112%
Working capital requirement -0.06 0.96 0,63 0,69 0,77 0,87 Management
% of sales -1% 13% 8% 8% 8% 7% Stéphane Bette CEO
Invested capital 4.49 5.33 4,88 4,86 4,84 4,87 Manuel Lanfossi CFO
Olivier Frézal VPTO
Ratios Steve Mc Adoo BD/US GM
EV/Sales 2.7X 3.1X 3.0X 2.7X 2.3X 1.8x
EV/EBIT na na na na na 32.2X Share holding (30-06-2017)
EV/EBITDA na na na na na 23.4X A Plus Finance 16.3%
PE na na na na na 36.5% Delta Partners 14.7%
ROIC -81% -68% -4,9% -22% -5% 14% Ipsa 12.1%
ROE -82% -351% 416% 79% 19% -15% Omnes Capital 10.6%
EV/IC 3.8x 44X 5.0X 5.0X 4.7X 4.5X Founders/Management 4.7%
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3) Valuation

Still a loss making
company, but cash flow
likely to become positive
within two years

A new product and
Chinese exposure on top
of an established business
to deliver solid growth

SpineGuard’s business model relies on the development and marketing of innovative medical
devices for spine surgery. The current offer is comprised of a range of drilling devices and will be
completed in the coming years with new references (next-generation drilling devices, new DSG-
based devices for spine surgery, and other applications). The company has a traditional
economic model with revenues and related operational expenses. In the long term, the group is
expected to become profitable and to deliver lasting growth. Our valuation approach is
therefore built on future cash flow (DCF). A peer group analysis and a table of recent
transactions in the sector have been provided for information purposes (a quick overview of this
medtech subsector) for investors.

3.1) DCF

SpineGuard has just extended its product offer with the launch of its Smart Screw, launched in
the US at the end of 2017 in collaboration with SpineGuard’s partner Zavation. We expect the Z-
direct screw (Zavation’s brand name) to support top line growth in the coming years. The
company'’s PediGuard platform won't be left out of top line growth following its launch in China
through SpineGuard’s Asian partner XinRong Medical Group. Moreover, last summer, a license
agreement was signed with Adin to develop DSG technology in dental implantology. The first
sales of these products are expected in the next 18 to 24 months.

SpineGuard is facing an inflection point and we have identified two expansion scenarios:

® A base case scenario built on current SpineGuard’s current assets (PediGuard, existing
Smart Screw partnerships),

" A best case scenario supported by potential licensing agreements to develop new
applications of the DSG technology beyond spine surgery, and also by a strategic
partnership agreement with a major player to commercialize the Smart Screw.

3.1.1) Base case scenario

Through a recent alliance with a leading distributor in Asia (XinRong Medical Group last June),
SpineGuard has reinforced its international exposure. This alliance should boost volume growth
in coming years, particularly in China. The main challenge SpineGuard faces today is how to
make DSG technology, and particularly the smart screw, better-known and widely-used by
orthopedic surgeons and hospitals. Our main scenario is based on the following assumptions:

®  Sales: We expect solid sales growth in the short and medium term to up to EUR17m in
2021E thanks to: innovation with the launch of the Smart Screw, Chinese exposure and
the new licensing partnership in dental implantology.

® EBIT margin will not be positive before 2020E, then will tend to 25% thanks to the
licensing partnership model through royalties (costless income).

"  Working capital requirements: 20% of sales.

" |nvestment: Due to the company’s financial situation and business model (fabless), we
expect limited investments in the coming years.

"  We applied a tax rate only at the end of the period, due to anticipated use of tax savings
from prior losses carried forward. Investors should keep in mind that royalty revenue
benefits from a favourable tax scale (approximatively 15% in France according to
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current rates) giving a final weighted tax rate lower (25-28%) than that of companies
that only sell products (tax rate above 30%).

® Discount rate of 11%: The current business gives the company a low risk profile (clinical
validation and regulatory concerns have all been passed, commercial expansion
remains a challenge).

=  Growth to infinity: 1.5%.

This scenario implies an Enterprise Value close to EUR39m.

DCF valuation of the base case scenario (EURm)

2017E 2018E 2019E 2020E 2021E 2022E 2023E 2024E 2025E 2026E 2027E

Sales 8.2 9.0 10.1 11.8 16.7 23.5 28.2 31.1 33.2 34.9 35.6
Operating Profit -2.4 -1.1 -0.2 0.7 3.0 4.7 6.2 7.5 8.3 8.7 8.9
- Tax (28%) 2.4 2.5
Operating profit after tax -2.4 -1.1 -0.2 0.7 3.0 4.7 6.2 7.5 8.3 6.3 6.4
+ Depreciation 0.2 0.0 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.4
- Change in WCR -0.3 0.1 0.1 0.1 0.2 3.6 0.9 0.6 0.4 0.3 0.1
- Capex 0.1 0.1 0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.4 0.4
Free Cash-Flow -2.0 -1.3 -0.2 0.6 2.8 1.0 5.3 6.9 7.8 5.9 6.3
Discount rate (11.0%) 1.000 0.901 0.812 0.731 0.659 0.593 0.535 0.482 0.434 0.391 0.352
Discounted Cash flow -0.2 % -1.1 -0.2 0.5 1.8 0.6 2.8 3.3 3.4 2.3 2.2
Cumulated DCF 15.5
+ Discounted Terminal Value 23.8
Enterprise Value 39.3
- Provisions 0.1
- Minority interests 0.0
+ Financial assets 0.0
- Net debt 5.4
Equity 33.8
Number of shares (m, fully diluted) 6.088
Equity/share 5.5
*as of December 5" only 1/12 of 2017E free cash flow
Source: BioStrategic Research
Sensitivity of the DCF valuation to the discount rate and to infinite growth (EUR/share)
Discount rate
9.0% 10.0% 11.0% 12.0% 13.0%
= 0.5% 7.3 6.1 5.2 WA 3.8
g 1.0% 7.6 6.3 5.3 4.5 3.9
> 1.5% 8.0 6.6 5.5 4.7 4.0
E 2.0% 8.4 6.9 5.8 4.9 4.1
= 2.5% 8.9 7.2 6.0 5.0 4.3
Source: BioStrategic Research
3.1.2) Best case scenario
DSG technology deals SpineGuard is pursuing new partnership opportunities for its DSG technology beyond spine

plus a strategic
partnership with a large
medtech company for the
Smart Screw

devices in order to drive top-line growth. Our best case scenario includes two potential
partnerships to develop new applications using DSG technology, such as robotic surgery and
bone quality assessment (2019E and 2020E). It also includes an agreement with a major player to
globally commercialize the Smart Screw (2019E). First sales and related royalties (for the DSG
deals) are expected from 2020E. This best case scenario is based on the following assumptions:
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Sales: We expect strong sales growth in the medium term, thanks to the strategic deal
with a major player for the Smart Screw (ability to capture 10 to 20% of pedicle screw
market share).

EBIT margin is expected to return positive in 2019E, then will tend to 30% thanks to the
licensing partnership model (costless revenues or very limited expenses for the Smart
Screw expansion since marketing efforts will be made by the partner).

Working capital requirements: 20% of sales.
Investment: According to the model (fabless), we expect very limited investments.

SpineGuard will not be subject to tax for a long period of time. After that, it will be
subject to a reduced tax rate because of the favourable fiscal treatment of revenue from
the company’s intellectual property.

Discount rate of 13%: This is higher than the base case scenario, since this scenario is
based on the assumption of new partnerships. If this scenario becomes likely,
SpineGuard should follow through on it, particularly for a strategic deal involving the
Smart Screw.

Growth to infinity: 1.5%.

This scenario implies an Enterprise Value close to EUR62m.

DCF valuation of the best-case scenario (EURmM)

2016 2017E 2018E 2019E 2020E 2021E 2022E 2023E 2024E 2025E 2026E 2027E
Sales 7.5 8.2 9.0 10.7 14.0 21.1 36.6 47.6 52.4 56.1 58.9 60.0
Operating Profit -3.6 -2.4 -1.0 0.4 2.4 6.4 11.0 14.3 15.7 16.8 17.7 18.0
- Tax (28%) VA 4.7 4.9 5.0
Operating profit after tax -3.6 -2.4 -1.0 0.4 2.4 6.4 11.0 14.3 11.3 12.1 12.7 13.0
+ Depreciation 0.2 0.0 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.4
- Change in WCR -0.4 0.1 0.2 0.3 0.6 5.6 2.2 1.0 0.7 0.6 0.2
- Capex 0.1 0.1 0.2 0.2 0.3 0.4 0.4 0.4 0.5 0.5 0.5
Free Cash-Flow -1.9 -1.2 0.3 2.1 5.6 5.2 12.0 10.3 11.2 12.0 12.7
Discount rate (13.0%) 1.000 0.885 0.783 0.693 0.613 0.543 0.480 0.425 0.376 0.333 0.295
Discounted Cash flow -0.2 % -1.1 0.2 1.5 3.5 2.8 5.8 b4ly 4.2 4.0 3.7
Cumulated DCF 28.8
+ Discounted Terminal Value 33.0
Enterprise Value 61.8
- Provisions 0.1
- Minority interests 0.0
+ Financial assets 0.0
- Net debt 5.4
Equity 56.3
Number of shares (m, fully diluted) 6.088
Equity/share 9.3

*as of December 5% only 1/12 of 2017E free cash flow

Source: BioStrategic Research
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Sensitivity of the DCF valuation to the discount rate and to the infinite growth (EUR/share)

Discount rate

11.0% 12.0% 13.0% 14.0% 15.0%
= 0.5% 11.6 10.1 8.8 7.8 6.9
g 1.0% 11.9 10.3 9.0 7.9 7.0
g 1.5% 12.3 10.6 9.3 8.1 7.2
= 2.0% 12.8 11.0 9.5 8.3 8.3
= 2.5% 13.2 11.3 9.8 8.5 7.5

Source: BioStrategic Research

3.2) M&A activity in the sector

As their internal R&D is not productive enough, all breakthrough innovations are scrutinized by
large companies. This explains these companies’ need for licensing and M&A activities to
support substantial growth drivers. Nevertheless, it is difficult to use previous transactions in the
sector for valuation since prices include a take-over premium for which they were acquired.

The orthopedic market, and particularly the spine market, is a sector where M&A is common in
order to gain access to new technology or fill a positioning gap. In this context, small companies
that offer attractive, innovative technology solutions are targets for market leaders. The DSG
technology is an innovation that makes spine surgery safer. It represents a good opportunity for
gaining market share or defend a premium price in a mature market subject to competition and
price erosion. The table of recent M&A deals is for information purposes only, since it covers
several geographical areas, different business maturities and various business segments. The
add-on technology gives the company less value than an innovation that creates a new market
segment.

Examples of recent deals in the spine devices and equipment area

Date Buyer Target Core business Sales(m) Deal (m) Deal/Sales
Oct. 2017 Stryker Vexim Spine 20,8 162 7,8x
Oct. 2017 Smith & Nephew Rotation Medical Rotator cuff repair Undisclosed 210 NA
Oct. 2017 TPG Capital Exatech Orthopedics (hip, knee, extrem.) 273,6 625 2,3X
Aug. 2016 SeaSpine NLT Spine Spine Undisclosed 53 -
July 2016 Zimmer Biomet Medtech Robotics 7,9 77 9,7X
July 2016 Merit Medical Dfine Spine 33,4 98 2,9X
June 2016 Zimmer Biomet LDR Spine Spine 164,5 1000 6,1x
May 2016 RoundTable Health Partners Symmetry Surgical Surgical instruments 84,5 129 1,5X
Apr. 2016 Stryker Stanmore Implants Orthopaedic cancers implants Undisclosed 52 NA
Apr. 2016 Zimmer-Biomet Cayenne Medical Orthopedics (hip, knee, extrem.) Undisclosed 150 NA
Jan. 2016 NuVasive Ellipse Technologies Spine, limb 4t 410 9,3%
Nov. 2015 Smith & Nephew  Blue Belt Technologies Navigation, robotics 19 275 14,5X
Apr. 2015 St Jude Spinal Modulation Spine 15,7 215 13,7
Jan. 2014 Globus Medical Excelsius Surgical Robotics, spine Undisclosed NA NA
Sept. 2013 Stryker MAKO Surgical Robotics 106 1650 15,6X
Mar. 2013 Transi Baxano Spine 7 18 3,0X
Jan. 2013 Stryker Trauson Holdings Orthopedics and spine 60 685 11.4X

Source: Companies, BioStrategic Research
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only meaningful one

Peer companies (in m)

3.3) Peer companies

SpineGuard is not yet profitable due to its still-early development phase. Operating expenses
place a significant burden on group profitability. The ratio most commonly used to compare
companies in the same sector (EV/EBITDA, EV/EBIT or PE) are therefore not meaningful in this
context. The only ratio that is of interest is a sales multiple ratio.

The comparable company analysis provides an observable value for the business, based on what
companies in the sector are currently worth, although they are not fully comparable! The
orthopaedic sector includes companies that have different business maturity levels across
various geographical areas. The list is therefore composed of European orthopaedic companies
listed on Euronext, of large global orthopaedic players, and small US-based spine device
companies.

Company Currency Market Net debt** EV Sales EV/sales

cap.* 2016 2017E 2018E 2017E 2018E
Amplitude Surgical EUR 177 80 257 93.4 108.0 123.0 2.6x 2,1X
EOS Imaging EUR 108 11 119 30.8 39.4 48.7 3.3X 2,5X
Mainstay Medical EUR 103 -9 93 0.0 0.0 2.0 na 46,6x
Mauna Kea Tech EUR 89 -6 83 8.8 8.1 11.0 11.3X 7,6x
Medicrea EUR 40 14 54 29.4 30.1 34.6 1.9 1,6x
Safe Orthopaedics EUR 13 o 13 2.4 3.0 4.0 4.2X 3,2X
Spineway EUR 17 4 21 5.1 8.7 10.4 2.2X 2,0X
Stentys EUR 32 -9 22 7.3 9.1 11.7 3.2X 1,9X
Stryker usb 57,019 4,536 61,555 11,325 11,979 12,578 5.1X £4,9X
Zimmer Biomet usD 23,248 9,944 33,192 7,684 7,780 7,938 4.3X £4,2X
Alphatec usbD 43 25 68 120 99 100 0.7X 0,7X
Integra Lifesciences usD 3,787 689 4,477 992 1,170 1,481 3.8x 3,0X
Globus Medical usD 3,872 -134 3,738 564 625 680 6.0x 5,5X
NuVasive usb 3,063 554 3,616 962 1,030 1,089 3.5X 3,3X
Orthofix usD 963 -54 909 410 430 448 2.1X 2,0X
Wright Medical usbD 2,473 637 3,110 690 743 815 4.2X 3,8x
SpineGuard EUR 21 7 29 7-5 8.2 9.0 3,5X 3.2X

* Price as of 04-12-2017; ** data as of 30-06-2017 or estimates

Source: Factset, BioStrategic Research

3.4) Synthesis
Peer comparison The peer group analysis gives an idea of how a company may be valued by the market, but the

approach and recent
transaction ratios make
implementation of a
reliable valuation tricky

approach is not definitively relevant for loss-making (small) companies. A company
demonstrating strong growth can be worth 3x to 4x 2018E annual revenues.

The orthopaedic sector and the spine sub-sector in particular is characterised by dynamic M&A
activity. With SpineGuard’s proprietary add-on technology that makes safer surgery, the
company represents a likely target for a major orthopaedic player. Transaction multiples are
usually irrelevant due to business and maturity heterogeneity. Analysis requires a detailed
picture of the company’s future situation. Thus, we have put together two scenarios for the next
5 years: a base case scenario that includes all current partnerships and a best case scenario that
includes potential partnerships, among these a new partnership with a major orthopaedic

player.
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A new chapter begins
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Target Price:
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The poor SpineGuard share performance can be partially explained by a PediGuard expansion
that fell below expectations in terms of volume and sales, along with profitability
postponement. The Chinese PediGuard launch, the US Smart Screw launch and the new dental
implantology licensing agreement over the past months have given the company’s prospects a
second wind. The new commercial dynamic is supported by XinRong Medical, SpineGuard’s
Asian partner for China expansion, by Zavation, its US partner for the Z-direct screw launch, its
agreement with Israeli company Adin for applications beyond spine devices. All of these
elements are likely to induce a change in the perception of the company. Even if the fully
justified weak stock performance since the IPO may make investors skeptical, SpineGuard now
presents a good investment opportunity in our realistic low-end case. Our best case scenario
includes new partnerships agreements. The Smart Screw represents a key asset that may
generate a great interest from large medtech players, making this blue-sky scenario realistic as
well.

Our DCF valuation model (base case) has been built on realistic assumptions and gives an Equity
Value of EUR33.8m. The current cash position remains a genuine concern, and refinancing is
likely in the coming months. That said, the current price does not reflect the intrinsic value of the
assets. We adopt a positive stance with a BUY recommendation and a EURs.5 target price
(upside +61%).
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4) Events since SpineGuard’s IPO in 2013

Strong track record

Commercial expansion
and spine surgery
innovation

4.1) Successful IPO
4.1.1) A successful spin-off ahead of the IPO

Founded in January 2009 by Pierre Jérome and current CEO Stéphane Bette, SpineGuard is a
spin-off of Paris-based spine company SpineVision. The former executives of SpineVision
acquired the intellectual and industrial properties to develop a novel technology: PediGuard. The
sensor-based device was designed to help surgeons place pedicle screws more accurately by
sending an audio warning them during surgery when they are off target. The goal of this
innovative technology is to make spine surgery safer.

Prior to its IPO, SpineGuard benefited from financial support from Omnes Capital (former Credit
Agricole Private Equity), A-Plus, Innoven (now IPSA) and Delta Partners (an Irish venture capital
firm) through two successive capital increases (2009 and 2011) for a total of EUR15m. With this
funding, SpineGuard acquired PediGuard assets from SpineVision and set up its technological
and commercial operations. R&D and supply chain operations as well as the international
business department were based in the Paris office, while sales and marketing for the US were
coordinated from the San Francisco office. In addition to its classic and curved devices (2011),
SpineGuard pre-launched a cannulated version in 2012. The cumulated sales of PediGuard at the
end of 2012 were 15,573 units. A sales organization was set up in some 40 countries, including
France, the US, Brazil, Taiwan, India, Australia and Saudi Arabia. With filings in Russia, Japan
and China, significant growth was realistic in the years following the IPO.

The initial public offering in April 2013 was expected to provide the horsepower to further build
the infrastructure needed to accelerate commercial expansion and develop product extension
with the following main goals:

®  Present more clinical data to support PediGuard use by surgeons and hospital
administrators.

®  Build a wireless platform (Bluetooth version) to offer a visual, on-screen counterpart to
the audio signal

® Develop a potentially disruptive Smart Screw by miniaturizing its sensor

4.1.2) An IPO to refinance SpineGuard development

SpineGuard benefited from a public market biotech boom which showed an increasing appetite
for risk in 2013. Nevertheless, medtech IPOs are deemed less attractive than biotech offerings.
Through its IPO on the European Exchange Alternext in April 2013, SpineGuard raised 8.1mEUR,
although this was the low end of the funding range. Proceeds were used to refinance the
company. The equity story was placing a long-term bet on fusion surgery’s sustainability and
was built on commercial expansion, new product development, particularly the Smart Screw,
and new application opportunities beyond spine surgery.

With an expected strong expansion of its commercial structure, a set of new clinical data to
support PediGuard use with a medico-economics message and the development of new devices
and new applications, all of which implied an acceleration of units sold and growing revenues,
SpineGuard was expected to become profitable in 2016. The value creation scenario was linked
to the company’s commercial development and a strong revenue growth.
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4.2) Key achievements since April 2013

The implementation of the Affordable Care Act in the US has resulted in American hospitals
increasing their control over spending and tightening the conditions for adopting innovative
technologies such as PediGuard. Moreover, following the passage of the Patient Protection and
Affordable Care Act, lumbar fusion surgeries were singled out as an overuse procedure and have
been under scrutiny for economic and medical validation given the climate of healthcare reform
and cost containment. Finally, in terms of unit sold, SpineGuard did not meet the high
expectations of the IPO either within or outside of the US nor in the US. Nevertheless, the
company has followed through on its roadmap and major progress has been made, including the
strengthening of the marketing team, an initiation of new clinical trials, and the development of
the Smart Screw project.

4.2.1) Commercial deployment of PediGuard

4.2.1.1) Sales and marketing organisation

SpineGuard headquarters are located in Vincennes, close to Paris, France. The Company has set
up a dual organization structure between France, the country of origin, and the United States,
which is by far the largest market for spinal procedures. SpineGuard has further developed its
commercial presence post-IPO. The sales force is organized geographically with the same
overall strategy that relies on spine experts with a strong knowledge of spine surgeons and of
innovative products sales. The cost to adequately staff a direct sales force is prohibitive and
SpineGuard can't afford the high fixed cost of a direct sales force with market specialists.

Within its two main markets (France and the US), SpineGuard has built an external direct sales
force with independent commissioned sales reps. SpineGuard directly invoices hospitals and
pays sales reps on a straight commission basis.

Stocking distributors are SpineGuard’s main option over large geographical areas (countries or
zones the same country). Thus, in all other countries, where it is not cost-justifiable to have a
direct sales force, an extensive network of 37 distributors in 43 countries (at the time of the IPO)
has been responsible for sales. Distributors buy the product at a contractual price. A sales and
marketing team in France oversees selection, education, and the follow up over the network. At
the end of 2012, the top distributor represented 2.5% of total sales and the top three 7.3%.

4.2.1.2) US

US sales are clearly a priority for the company since the country represents the largest spinal
implants and surgical device market. US sales are handled by about 8o sales agencies (covering
130 accounts), up from 51 at the IPO with between one to ten sales representatives who have
expertise in spine surgery.

The US sales force is managed by a commercial team covering three territories: North-East,
South and West with dedicated people (sales managers supported by a product specialist). The
US sales and marketing team is made up of 11 employees. Since the IPO, a VP of sales has been
added to the sales organization management team, the geographical coverage has been
expanded to include additional sales agencies (about 8o in 2017), and multiple training and
marketing actions were deployed. As a result, the PediGuard platform has been adopted by 38
out of 100 American teaching institutions compared to 19 at the IPO.
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4.2.1.3) Outside the US

The OUS sales and marketing team consists of 3 employees who manage one independent sales
agent for France and Luxembourg and a network of about 40 national stocking distributors. In
France, where the company was founded, over 30 orthopedic surgeons are currently regular
users, involving 15 university hospitals. For the rest of the world, SpineGuard has a commercial
strategy of indirect sales through stocking distributors. Following the IPO, the company has
reinforced training and marketing actions in support of distributors.

It is worth noting that the sales and marketing structure supports a very imbalanced

geographical breakdown of sales between the US and OUS. The OUS SpineGuard units sold
represent 37% of total units sold for the first nine months of 2017, and only 19% of total sales.

Sales breakdown in 2017 (9m)

27,3%

ROW ROW

Entering global markets
initially makes sense...

but requires a lot of

energy and money

Source: SpineGuard, BioStrategic Research Source: SpineGuard, BioStrategic Research

4.2.2) PediGuard platform extension and new regulatory approvals

Soon after its IPO, SpineGuard improved its sales execution and marketing capabilities as
described earlier, while strengthening its partnership strategy and geographical coverage and
driving pipeline deployment.

4.2.2.1) Geographical expansion

Outside the United States, SpineGuard was already present in more than 40 countries at the
IPO. Five main countries were expected to be covered in the following two years: Russia, China,
Japan, Canada and South Africa. Regulatory approvals in Russia and Japan were obtained in
2013 and some new countries were also added through new distributors’ contracts (Mexico,
Chile, Ecuador, Turkey and Kuwait in 2013, Argentina, Slovenia and Tunisia in 2014). Conversely,
it took longer than expected to reach the market in China. Regulatory clearance was received in
June 2015 and an exclusive distribution agreement was signed in June 2017 with XinRong
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Medical to cover China, Hong Kong and Macau. The orthopedic medical instrument
manufacturer is a sino-foreign venture company backed by Blackstone. China presents a
strategic geographical move since it has become the second largest spine surgery market after
the US. The Chinese market is expected to be worth 1bnUSD by 2019, driven by an aging
population. Thus in 2017, PediGuard is distributed in about 50 countries.

4.2.2.1) Product portfolio development

The IPO gave SpineGuard the financial capability to support pipeline deployment with the
expansion of the PediGuard platform and the development miniaturized captors allowing new
applications for DSG (Dynamic Surgical Guidance) technology:

US launch in 2013 of miniaturized versions of PediGuard (XS Classic PediGuard
designed for easier access to the cervical pedicle direction and XS Curved PediGuard to
access the smallest and most difficult thoracic and cervical pedicles: thoracic and
cervical),

US regulatory clearance in February 2015 of the cannulated PediGuard (designed to
facilitate and secure minimally invasive spine surgery), paved the way for use of
Pediguard in the US for minimally invasive pedicle screws.

PediGuard cannulated

Curved XS PediGuard
(Ref. P1-AU451)

Curved PediGuard
(Ref. P1-AU450)

A

-

@2.0mm

@2.5mm

@23mm
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@23.0mm

55mm

&y

Source: SpineGuard, BioStrategic Research

Source: SpineGuard, BioStrategic Research

PediGuard Threaded (Minimally Invasive Surgery and open surgery): This drill is a novel
DSG application within a drilling instrument. It streamlines surgical steps while
maintaining the accuracy of pedicle preparation for lumbar and thoracic screw
placement. Its attributes include entry point preparation, trajectory redirection when
needed, and cancellous bone fixation. Itis a key milestone in the Smart Screw platform
development. The device received CE marking in September 2015 and 510k US FDA
clearance in June 2016. It was launched in the US in October 2016.

PediGuard Threaded

Source: SpineGuard, BioStrategic Research
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A revolution in spine ®  Smart Screw: One of the DSG technology goals was to miniaturize the Pediguard

surgery sensor so that it could be embedded in an implantable pedicle screw itself to make it
“smart” and offer a single-step pedicle screw insertion that reduces radiation exposure.
The technology gives the surgeon real-time guidance and allows him/her to insert the
screw directly into a vertebra without drilling a pilot hole. This saves surgical procedure
time, minimizes radiation, and reduces the risk of cortical wall breaches or
compromised pedicle integrity. This potential game changer was developed quickly
with the support of two partners Neuro France Implants in France and Zavation in the
USA.

Smart Screw

Source: SpineGuard, BioStrategic Research

- Co-development partnership with NFI: In February 2015, SpineGuard
NEUR'Q, ‘FR'{‘\['\IIC‘E‘I‘mplants entered into a co-development partnership with Neuro France Implants
Y':"".:""Spine' . (NFI), a small French spine implants surgery manufacturer, funded in 1998
with 22 employees and sales of under EUR2m. The R&D collaboration to
integrate DSG technology into NFI's pedicle screw system initiated a few
months earlier yielded thee prototypes and positive feedback from
surgeons involved in pre-clinical evaluations. The co-development
partnership goal was to complete the product design, initiate production
of the first series, and obtain CE mark certification.

- Co-development partnership with Zavation: One month later, in March
2015, a US co-development partnership with Zavation for the integration
of DSG technology was announced. At the time, Zavation was an
employee-owned medical device company based in Jackson, Mississippi.
Last July, it was acquired by LongueVue Capital. The investment firm will
provide Zavation with financial and operational resources. This
partnership with a US-based company is a key milestone in the
development of the Smart Screw platform in the US. As early as July 2015,
the integration of DSG technology into the Zavation’s screw was validated
and pre-clinical trials were positive. Moreover, the DSG screw was named
one of the best new spine care technologies in 2016 by Orthopedics this
Week.

ZAVATION

- Clinical Validation and approval: Both partnerships were major steps
toward the development of the Smart Screw. The DSG integration module
received CE mark certification in early 2016 and was in alpha launch in
Europe throughout 2016 with five surgeons implementing the system. The
DSG screw received its 510k clearance in the US in January 2017 and was
launched in October 2017 (NASS Congress in Orlando, FL). The first 20
surgeries in the US with single-step insertion of DSG Smart Screw were
successful. This bodes well for its future commercial launch.

THIS DOCUMENT SHOULD NOT BE DISTRIBUTED OR TRANSFERED DIRECTLY OR INDIRECTLY IN THE U.S., IN CANADA, IN AUSTRALIA NOR IN JAPAN AND NOR TO U.S. PERSONS
December 2017 page 17



BioStrategic Research

@

Healthcare Investment Advisory Services SwissLife

(YADIN

DENTAL IMPLANT SYSTEMS LTD

Local issues induced
temporary counter-
performance

Quarterly sales (units)

Banque Privée

®" New application opportunities beyond spine surgery

In the short term, SpineGuard does not have the financial capability or the scientific knowledge
to explore opportunities beyond spine applications. Nevertheless, use of DSG technology in
other orthopedic markets (trauma, reconstruction, dental, maxillo-facial) are easy to envision
with a partnership strategy. Thus, SpineGuard's first step outside the spine market in July 2017
was to enter in a worldwide exclusive licensing agreement with the Israeli company Adin Dental
Implant Systems for the use of DSG technology in dental implantology.

From a business perspective, the agreement is expected to generate milestones payments in the
short term and recurring revenue through royalties in the medium term, with an expected
launch 18 to 24 months from today (i.e. Late 2019 — Mid 2020).

4.3) Sales and economic performance

With an expansion of its commercial structure, a set of new clinical data to support PediGuard
use, and the launch of PediGuard platform extensions, the prospective launch of new products
(Smart Screw), the units sold, and the growing revenues, SpineGuard was expected to become
profitable in 2016.

4.3.1) Regional quarterly variations should not disguise an overall positive trend

Since the IPO, the sales CAGR (2013-2016) was 17%, even though annual sales growth fluctuated
significantly from -4% in 2014 to +23% in 2012 or 2015. The level and the growth of revenues are
based primarily on increased product sales to hospitals (units sold growth), distribution network
efficiency (Brazilian shortfall in 2014, German distributor acquired in H1 2017), mix product, and
geographic markets differences (US average price of about EUR1,200 compared to OUS average
price. of EUR400), product launch timing, evolving product offerings from competitors,
regulatory approvals, and legislative and reimbursement policy changes (US healthcare reform
implementation in 2014, regulatory issues of Japan distributor in H1 2017). Thus, it is difficult to
extract a growth trend. In 2016, SpineGuard'’s revenues reached EUR7.4m. The US accounts for
80% of sales for 58% of units’ volume.

Quarterly revenues (thousands of EUR)
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4.3.2) Gross margin: A logical decline followed by a lasting consolidation

SpineGuard’s business model implies a high gross margin. Although still solid, the gross margin
has decreased slightly since 2010, a trend that is primarily driven by the introduction of new
products with lower margins due to low starting volume (Cannulated PediGuard launched at the
end of 2012, XS platform launched at the end of 2013) and higher production cost for some
references.

Gross margin evolution
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Source: SpineGuard, BioStrategic Research

4.3.3) 2017: A year of restructuring with a new profitability plan

A restructuring plan was put in place at the end of first half of 2017 in order to reach monthly
breakeven by the end of 2018. Stéphane Bette, co-founder, CTO and US General Manager was
appointed as CEO effective on July 13. Co-founder Pierre Jérome, who had served as CEO since
company’s inception, will continue to serve as Board Director of the company. Steve McAdoo
became the new US General Manager and Patricia Lempereur was named Director of
International Sales & Marketing and Olivier Frézal VP of Technical Operations. A focused
commercial strategy was established in order to deepen the penetration of certain countries
after a period of broad commercial tests (what could have been viewed as business dispersal).
Since its IPO, SpineGuard has had an amazing commercial presence in more than 4o countries,
which has now risen close to 5o. However, as the American subsidiary represents 80% of
revenue, the primary commercial focus should be the US and a few key countries like France,
Germany, Switzerland and China.

Commercial presence in April 2013 (IPO) Commercial presence in May 2014

Source: SpineGuard, BioStrategic Research Source: SpineGuard, BioStrategic Research
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Commercial presence in November 2017 Focus on key areas in 2018 (purple)

Source: SpineGuard, BioStrategic Research Source: SpineGuard, BioStrategic Research

4.4) Stock performance: ups and downs

Decline linked to timid For its IPO in April 2013, SpineGuard benefited from an increasing market appetite for risk and

topline growth

biotech. Nevertheless, medtech IPOs are deemed less attractive than biotech offerings.
Ultimately, SpineGuard raised 8.1mEUR, at the low end of targeted funding range. The share
price increased (+70% to the highest close price of EUR12.45 in 2014) due to support from a
biotech market frenzy (Next Biotech index up more than 40% and 7 biotech IPOs on Euronext
Paris in Q1 2014). The severe pullback in share price was then linked to disappointment over a
weaker than expected top line growth and investors’ concerns over company profitability. As of
December 11th, 2017, the stock price is EUR3.41 (-53% compared to the IPO), implying a market
capitalization of EUR1gm.
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5) DSG™ Technology: Make Surgery Safer

Electrical conductivity
varies in the body,
depending on the nature

of the tissues

5.1) Dynamic Surgical Guidance technology
5.1.1) Concept

Dynamic Surgical Guidance (DSG™) is an add-on surgical procedure that allows a better
positioning for the surgical instruments (ancillaries) and ultimately for surgical implants
themselves. The term “Dynamic” refers to real-time device adjustment via an interactive
reactive interaction between the device and its environment, along with real-time return to the
surgeon (via audio or visual signal) who can adapt the procedure for optimal surgical outcome.

5.1.2) How it works

DSG relies on the principle that electrical conductivity of the tissues varies from one organ to
another (or locally within the same organ), depending on the tissue’ biochemical composition
(nature and concentration of metabolites and ions in the cytoplasm as well as in the extracellular
matrix). Consequently, fluid-rich tissues will conduct electrical currents better, whereas “hard”
tissues will demonstrate a current-resistant profile.

DSG-based devices are built around a bipolar sensor (probe tip). A current is pulsed through two
electrodes in the probe. The device emits a signal whose frequency changes anytime the tissue
composition changes based on the tissue’s conductivity: low frequencies for fluid poor zones
(low conductivity) to high frequencies in zones of high conductivity.

Of all the organ tissues in the body, bone represents an ideal matter for DSG implementation
because conductivity varies significantly when a DSG probe moves from the periphery to the
centre.

Theoretical diagram of long bone conductivity

Medullary cavity

(bone marrow) : Conductivity
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Cancellous bone e
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Source: BioStrategic Research

DSG was optimized to accurately differentiate tissues encountered during pilot hole drilling in
the skeleton, i.e. cancellous bone, cortical bone, and blood (breach out of bone).
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5.1.3) PediGuard: From conception to reality

SpineGuard has implemented DSG technology in a range of devices dedicated to spine surgery.
PediGuard is a drilling device that allows optimised positioning of pedicle screws. PediGuard
represents the first successful use of DSG technology and is currently gaining credibility and
recognition in the medical community.

PediGuard: First successful use of DSG technology

Cancellous bone

External electrode (current reception)

Local electric current in bone tissue

Internal electrode (current emission)

Cortical bone

Spinal canal
(spinal cord)

@)

Medium frequency signal Low frequency signal High frequency signal
(relatively good conductive tissue) (Low conductive tissue) (highly conductive tissue)

Source: SpineGuard, BioStrategic Research

5.2) Spine Fusion: the “Place to Be"” for Dynamic Surgical Guidance

Among the potential orthopaedic uses for DSG, the spine sector represents the ideal target for
the technology.

5.2.1) Spine composition, briefly explained

The spine is the core of the human skeleton and provides the crucial balance between structural
support and flexibility, while protecting the spinal cord from injury. An increasing number of
patients experience back pain that requires medical attention. The prescribed treatment
depends on the severity and the duration of the disorders. Spine disorders and the associated
pain present a major medical, social, and economic burden due to their high prevalence and the
increasing number of sufferers among the general population.
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A central axis, essential The spinal column consists of 33 interlocking bones or vertebrae. The bottom g vertebrae of the
Jor body motion sacrum and the coccyx are fused. The cervical, thoracic and lumbar vertebrae are attached by
connective tissue (intervertebral discs) that facilitates a normal range of motion.

Different areas of the spine and different types of vertebrae

Posterior face
(neck, back)

f
|

Anterior face
(Throat, thorax, abdomen)

Cervical region (vertebrae Ca to C7)

Thoracic region (vertebrae Th1 to Th12)

Lumbar region (vertebrae L1 to Ls)

Sacral region (5 vertebrae fused to the pelvis)

Spinal canal

Coccyx (3 to 5 fused vertebrae)

Front view Lateral view Posterior view

Source: BioStrategic Research

Spine and neural system

// Intervertebral disc

: g 4 Intervertebral disc
Spinal cord : -

Nerve roots Vertebra

Source: BioStrategic Research
5.2.2) Spine: A solid but vulnerable axis subject to different types of disorders

Spine is subject to many The four major categories of spine disorders are degenerative conditions, deformities, traumas

types of dangers and tumors. The largest spine disorder sector encompasses facet joint and disc space
degenerative conditions that can result in instability and pressure on nerve roots, resulting in
back pain or radiating pain in the arms or legs.

Severe deformation (scoliosis) Vertebral disc degeneration/alteration
Fibrous ring substance migration
Nerve root compression towards peripheral zones Spinal cord compression
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Source: Haley, BioStrategic Research Source: Centre Aquitain du Dos, BioStrategic Research
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Vertebral shift (spondylolisthesis) Bone tumor and pinching of the spinal cord

Healthy spine

L Spinal cord compression
: (or nerve roots) Tormoor
§ \ Vertebra ‘
Vertebral shift

(grade Ill = 5o to 75%)

Population aging and
lifestyle: an increasing
need for spine surgeries

Huge impact healthcare
expenditures

Source: Centre Aquitain du Dos, BioStrategic Research Source: Cancer Help UK, BioStrategic Research

5.2.3) Increasing prevalence

Recent estimates and trends in the prevalence of back pain are lacking. In the US, a 2009 study
based on a survey conducted in 1992 and in 2006 (Archives Internal Medicine) showed an increase
in the prevalence of chronic low back pain, from 3.9% in 1992 to 10.2% in 2006. In 2010, the US
low back pain prevalence in the US was estimated to be 13.1% based on the 2009-2010 NHAES
back pain survey (Arthritis Care Research, November 2016). In France, chronic low back pain
represents about 5.25m visits to primary care physicians and 620,000 visits to rheumatologists
each year according to the Credes (Centre de Recherche et Documentation en Economie de
Santeé).

Demographics and increased public awareness support this growing prevalence. The population
segment most likely to back pain is still expected to grow in the wake of aging baby boomers
(born between 1946 and 1965) and rising obesity rates.

5.2.4) Major socioeconomic impacts of low back pain

Chronic low back pain is a common health problem with a strong societal impact. The rising
prevalence of chronic impairing low back pain has a major impact on public and private health
systems. It is the second most common reason for medical consultation (Assurance Maladie
report, France, November 2016) and a leading cause of disability that affects both quality of life
and work performance.

US healthcare spending has continued to increase and it accounted for more than 17% of the US
economy in 2014. Low back and neck pain was for the third largest cause of healthcare
expenditures in 2013, after diabetes and ischemic heart disease, with an estimated cost of USD
87.6bn. The majority of this spending was for ambulatory care (60.5%).

Personal Healthcare spending in the US by conditions for 2013

Rank Conditions  Spending (USDbn) 2013 spending by type of care (%)
Ambulatory care  Inpatient care Drugs  Emergency care  Nursing facility care
All 2,100.1 33.6 33.2 1.7 4.9 9.3
1 Diabetes mellitus 101.4 23.5 9.5 57.6 0.4 9.1
2 Ischemic Heart Disease 88.1 23.9 56.5 11.3 0.9 7.3
3 Low back and neck pain 87.6 60.5 28.8 4.1 4.2 2.5
4 Hypertension 83.9 45.8 1.3 41.2 1.8 9.9
5 Falls 76.3 29.7 343 0.6 22.7 12.7

Source: US spending on personal health care and public health (JAMA 2016), BioStrategic Research
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The growing economic burden linked to managing back and neck conditions is due to a variety
of expenditures: pain management, medical acts (from medical consultation to surgery), lost
workdays, dependency. Although it is difficult to obtain acute data, several studies have been
carried out in the US and in Europe to evaluate the condition’s socio-economic impact.
According to the National Health Care Interview Survey (2012), workers in the US spent more
than 170m days in bed in 2012 because of back pain.

Self-reported average number bed days in past 3 months due to back pain - USA 2012
Average number bed days

All spine pain or problems 7.6
Radiating leg pain (with low back pain) 10.8
Low back pain in past 3 months 7.7
Neck pain in past 3 months 9.4
Back/Neck problem 11.8

Source: US National Health Interview Survey (NHIS 2012-2013) www.cdc.gov, BioStrategic Research

Low back pain is a major health problem among the general population and particularly among
the work force. One in six working-age individuals report at least one limitation in daily activities.
For one in five of those, the cause cited is back or neck pain. Back pain is the most common
reason for workers’ compensation claims (about one fourth of all claims in the US and one third
of total compensation costs) as well as the most common cause of missed workdays.

In France, low back pain represents about one fifth of work-related health problem and worker
disability (i.e. 167,000 cases in 2015). This number has continued to grow over the past ten years
(CAGR of 1.4%), while the total number of work-related accident has decreased over the same
period (CAGR of -3%). Over half of work-related health problems resulting in lost workdays last
less than two weeks, although the average lost workday duration is over two months. About 5%
of these cases result in permanent disability. Ultimately, the total cost represents about EUR1bn
per year, according to the Assurance Maladie (report 2015), with the following breakdown: 1/
Sickday benefits (56%), 2/ Pensions or capital payments for consequences (32%), 3/Healthcare
spending (12%).

In the US, back pain is second only to the common cold as the most frequent cause for sick leave
and accounts about 40% of work absences. According to the National Health Interview Survey
(NHIS), an estimated 291 million workdays per year are lost due to back pain in the US. Back pain
is the most common reason for filing worker’s compensation claims, representing approximately
one fourth of all claims in the US and one third of total compensation costs.

Self-reported average number lost work days in past 12 months due to back pain - USA 2012
Average number lost workdays

All spine pain or problems 11.4
Radiating leg pain (with low back pain) 174
Low back pain in past 3 months 11.2
Neck pain in past 3 months 14.0
Back/Neck problem 17.3

Source: US National Health Interview Survey (NHIS 2012-2013) www.cdc.gov, BioStrategic Research

5.2.5) Spine surgery

Physicians adapt therapeutic strategies according to the severity and duration of the symptoms.
Except for cases of severe trauma and cancer related back pain, physicians first adopt
conservative care and non-invasive approaches (ice, massage, medicines prescription, bed rest,
lifestyle modification, exercise, physical therapy, local cortisone injection). In most cases, non-
surgical options are effective.
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However, for more severe conditions, surgery may be required to restore a correct vertebrae
alignment and make significant improvements in neural functions (less pain, motion recovery).
These conditions include:

= Degenerative disc disease (caused by natural everyday stresses and minor injuries)
®  Lumbardisc herniation

®  Spondylolisthesis (vertebrae slippage)

® Degenerative joint disease

®  Scoliosis (curvature of the spine, a disorder without pain)

®  Compression fracture (collapse of a vertebrae)

Spinal fusion has become the preeminent procedure among the surgical procedures available.

Vertebral fusion surgical procedure

Vertebralbody  pedicle screw

Bone graft ]— Stabilisationrod —
. Pedicle screw .

= Intersomatic cage,

Spinal cord Spinal canal Back view Lateral view

Source: BioStrategic Research

Vertebral fusion has become a common surgical procedure in orthopaedic and neurosurgery
departments. Drilling and placing a screw in the vertebra pedicle remains a risky procedure
however, since pedicle diameter is limited and neural and vascular tissues can be hit when the
penetration angle is wrong and/or when the distance drilled exceeds bone thickness. X-ray-
based monitoring systems cannot be used for the duration of the surgical procedure because of
the irradiation danger (for the patient, surgeon and staff in the operating room). The performing
surgeon has no other alternative than a post-surgery image to confirm the correct positioning of
the screws. In some cases, pedicle screws are not placed correctly, and neural or vascular
damages may occur as well as a construct instability (risk of failure of the fusion process).

Neural damage in case of medial positioning of a pedicle screw

Spinal canal Spinal cord

Pedicle

Misplaced pedicle screw
(neural tissue damage)

Source: BioStrategic Research

Dynamic Surgical Guidance enables the surgeon to monitor the screw penetration before
potential breaches of the cortical bone can occur, thus limiting the risk of damaging sensitive
tissues (spinal cord, blood vessels such as abdominal aorta or renal and splenic arteries) or
compromising the fusion process.
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