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Few sectors in the life sciences have been more lifeless since the beginning of the year than diagnostics, and
more specifically, molecular diagnostics. While the Russell 2000 and Nasdaq Composite both have enjoyed
steady uptrends since February lows, the companies in our DJ Molecular Diagnostics (MDx) Index generally
languished throughout the entire Spring. A number of factors contributed to the group’s subpar performance
compared to broader market measures. We attributed the laggard performance between the DJ MDx Index and
broader market measures largely to the following factors:
DJ Molecular Diagnostics Index vs the Russell 2000





relatively high valuations through 2015
that did not result in investor exits and
a turnover of capital in the group;
an evolving regulatory climate fraught
with uncertainty;
an unclear path to reimbursement:
what constitutes clinical validity,
clinical utility and patient benefit
(change in treatment).

In our view, it is this latter issue that has
primarily driven investor tepidness towards the
group. However, as the industry is now
beginning to mature, we are seeing some
companies in the sector proactively adapting to
these industry headwinds and providing
direction as emerging industry leaders. At the end of the day, investors are concluding that it’s not about the
amount of data. It’s about understanding the context of the data and what elements of the data relate to
actionable and beneficial information for treatment decisions. The emerging leaders in the group are all
positioning around “actionable” for treatment decisions.
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Cancer Genomics Profiling and Microbial Infection Detection/Identification
Two areas where we see molecular diagnostics companies “breaking out” of the diagnostics conundrum are in
applications for cancer-related genomics and tumor progression profiling and in microbial-based infectious
disease detection. In both of these areas, we are observing the emergence of a new perspective. In cancer, the
bar for “actionable information” has been raised from individual biomarkers for single marker genes that may
indicate presence or potential risk for disease to profiling a full complement of genetic material. “Actionable”
information is now about the genomic context of the individual patient, their own unique tumor
microenvironment signature and the progressive changes of that microenvironment over disease progression. In
infectious diseases, clinical value is almost the opposite: “actionable” is about being able to highly discriminate
among mutated or unmutated pathogens, rapidly and accurately, particularly if the pathogen is a member of a
microbial family whose members are either antimicrobial-responsive or unresponsive.
One goal, however, is common to both disease spheres: reduce or eliminate unnecessary and/or inappropriate
treatment. The companies we see becoming sector leaders are doing so through regulatory path management,
business model evolution and “honing” in on highly defined indications. We believe these companies are
differentiating themselves such that investors are
beginning to be able to “parse” the group based
on these parameters. As a result, investors are
establishing valuation metrics based on specific
companies’ ability to deliver “actionable
information”. This has provided the impetus
behind our view that a fundamental change in the
perception of the group is occurring. As the
accompanying annotated chart demonstrates,
specific news initially turned around investor
sentiment, followed by a second wave of more
broadly-based buying. We should note that stock
action in this group quite often seems repeatedly
precede specific news events.

Clinical Utility Acceptance
Following on the heels of a number of landmark ASCO presentations, two molecular diagnostic companies in
particular, Exact Sciences (EXAS/ NASDAQ/$19.37/Not rated) and Foundation Medicine, Inc.
(FMI/NYSE/$23.28/Not rated) made industry-changing announcements in mid-June. Exact Sciences “preannounced” that the US Preventative Services Task Force was issuing final guidelines concerning colorectal
cancer (CRC) screening, which subsequently clarified and affirmed Exact Sciences’ Cologuard® (FIT-DNA)
test to be of equal standing among, and its use as, a first-line screening test for CRC, an upgrade from its prior
“alternative screening test” standing. The FDA had approved the test in 2014 based up a 10,000 patient
registration trial. This news helped to affirm May lows for the group.
FMI also provided several positive news items. In early June, the Company reported an agreement to develop
an indication specific companion diagnostic for AstraZeneca (AZN/NYSE/$32.42/Not rated). The agreement
calls for FMI to develop a regulatory-approved companion diagnostic for AZ’s first-in-class poly ADP-ribose
polymerase (PARP) inhibitor, Lynparza. The companion diagnostic would be based upon a version of FMI’s
core product, the FoundationOne® comprehensive genomic profiling (CGP) platform. This agreement, and
others similar to it, put a spotlight on an evolving business model in the molecular diagnostics sector that is
moving away from reliance upon individual patient testing and towards a B2B model where the pharmaceutical
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company conducting clinical trials is the (paying) customer. In doing so, this business model sidesteps many of
the near-term reimbursement issues of concern to investors.
In addition, FMI presented data at ASCO indicating the Company’s FoundationOne platform did indeed
result in physician-directed treatment changes. This news was followed by FMI announcing at the end of June,
in conjunction with the Cancer Moonshot Summit, that it would release some 18,000 genomic cancer profiles to
the NCI’s Genomic Data Commons portal (GDC). This was the largest private-to-public release of data of its
kind and doubled the NCI’s GDC database.
Regulatory Path Begins to Show Some Clarity, July Group Rally
The uncertainty around the hurdles for clinical validity as it relates to the on-going FDA regulatory changes and
clinical utility/patient benefit as it relates to a diagnostic test’s value in the treatment decision process, has been
a central conundrum for investors. The MDx industry as a whole received a significant boost with the mid-July
on-line publication in the Journal of Molecular Diagnostics of the Association of Molecular Pathology’s
Professional Relations Committee taskforce work-product, “The Spectrum of Clinical Utilities in Molecular
Pathology Testing Procedures for Inherited Conditions and Cancer”. The paper concludes, “we recommend
promotion of patient-centered definitions of clinical utility that appropriately recognize the valuable
contribution of molecular diagnostic testing to improve patient care” (Joseph et al, J Mol. Diagn. 2016, 18:
605e619; http://dx.doi.org/10.1016/ j.jmoldx.2016.05.007). In a Commentary published by the Journal
concurrently with the taskforce work-product, the Commentary’s author further suggests the Joseph publication
argues that current requirements for clinical validity and clinical utility for a genetic test or service may be (too)
onerous and inadequately reimbursed. The timing of these journal articles and a coincident across-the-board
rally in almost all of the small cap issues in our index can’t be overlooked.
Leadership on these fronts is emerging from two companies who are proactively managing both clinical validity
in concert with the FDA’s decision to fully regulate diagnostics as medical devices and in defining clinical
utility for reimbursement by CMS. At the MDx Health (MDXH.BR/Euronext/$4.016/Not rated) Analyst Day
held in June and again in response to the Company’s second quarter conference call of mid-August, investors
were heartened by MDx Health’s continued progress on expanding coverage for its flagship ConfirmMDx®
second-look prostate test, which as of mid-August, included new coverage by Cigna (CI/NYSE/$127.14/Not
rated), thus contributing to payer coverage of the test for 57% of the US male population at risk for prostate
cancer (Source: Q2 2016 press release). This progress follows the inclusion of ConfirmMDx in the US 2016
National Comprehensive Cancer Network (NCCN) Guidelines for Prostate Cancer Early Detection. To achieve
these milestones, MDx took the unusual step of contracting with Palmetto GBA, the largest Medicare insurance
administrator, to develop a comprehensive evidence-based clinical utility strategy that fulfilled CMS
reimbursement requirements.
Parallel Review
FMI is also proactively tackling the reimbursement challenge in a first-of-its-kind approach. In early August,
the Company announced the FDA and CMS acceptance of its FoundationOne comprehensive genomic
profiling assay for Parallel Review. Parallel Review is a little understood (and underused) new regulatory
pathway by which innovative technologies can be simultaneously approved by the FDA and CMS. The Parallel
Review path originated as a joint effort by CMS and FDA several years ago in a landmark collaboration to
address the “black hole” that occurs between FDA regulatory approval and CMS national coverage
determination. If a medical device can meet the criteria of Parallel Review, the FDA and CMS commit to
working together so that once a product receives FDA clearance, it will concurrently obtain Medicare National
Coverage Determination (NCD) from CMS. To our knowledge, FMI is the first molecular diagnostic company
to take advantage of this innovative path to marketing approval and CMS reimbursement. FMI reported in their
second quarter call they believe the Parallel Review, which will be based upon PMA filing for FoundationOne,
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will be concluded by the second half of 2017. In what we see as further validation of this approach, Roche
Finance, the finance arm of FMI’s equity partner, provided FMI with a new 3-year $100 million line of credit
facility to help facilitate this process and partially defray FMI’s annual estimated $175 -185 million in
operating expenses.
Evolving Molecular Diagnostics Business Model
The implications and use of molecular diagnostics data is also becoming highly desired by pharma companies.
Cancer immuno-therapy, perhaps, more than any other single treatment modality, has spurred the need to
understand not only the presence or absence of individual biomarkers and genes, but also their context within a
“systems biology” view that informs individual cancer characterization and progression of disease as well as
provides predictive capability as to treatment response. At the Molecular Analysis for Personalized Therapy
(MAP) Conference held on September 22nd in Paris, the MOSCATO-01 prospective clinical trial assessed the
impact of molecular portraits on cancer patient survival by identifying actionable mutations for treatment.
Results were summarized in the related press release, “33% of patients treated within the MOSCATO trial had
an improved outcome (at least a 30% increase of their PFS with the targeted therapy as compared to their
baseline reference PFS). Moreover, 62% of the patients had disease control (i.e. objective response or stable
disease).”
FMI has begun to capitalize on the synergies that can be created from partnerships with pharma, as exemplified
by the June announcement of its partnership with AstraZeneca. In recent quarterly calls and press releases, the
Company is shifting some of its messaging towards directly towards pharma. As noted in their recent
presentation at the Morgan Stanley Global Healthcare Conference in September, management discussed further
details of FMI’s Smart Trials® program, designed to utilize FMI’s CGP FoundationOne platform to support
patient identification and clinical trial enrollment by directing cancer patients with relevant genomic mutations
to matching trials.
In doing so, as the de facto leader in the industry group, FMI is building credibility around the notion of
pharmaceutical companies as the new client base for molecular diagnostics. Coupling specific diagnostics with
the pharmaceutical company’s clinical trial program sidesteps near-term reimbursement issues, while providing,
in our opinion, (ultimately) a near guarantee of clinical utility validation, assuming drug approval. This concept
is a step-order different business model from the industry’s historical “payment per test” that enables
diversification and mitigates the risk from 3rd party payers or reimbursement dependence, while building longterm pharma contract revenue, or reimbursement independence. Noting that reimbursement risk may be the
single most significant driver of downward valuation and lack of investor enthusiasm for the group over the last
year, despite high double digit increases in test utilization and revenue growth, a shift to long-term recurring
pharma revenue may materially alter the valuation metrics for this sector.
Cancer Genetics, Inc.
We find few companies who are in the forefront of this changing business model. From the small cap end of our
index group, Cancer Genetics (CGIX/NASDAQ/$1.73/Not rated) may be the one of the best examples of this
evolving molecular diagnostic business model. Over the past two years, Cancer Genetics has largely migrated
from the traditional CLIA-waived testing laboratory to a company whose primary focus is on building longterm relationships with biopharma through its novel Select One® Clinical Trials program that provides both
diagnosis and prognosis information.
CGIX’s Select One® Clinical Trials integrated program brings together validated indication-specific nextgeneration sequencing (NGS) genetic profiling panels, immune-marker information from traditional clinical
testing methods such as immunohistochemistry, bioinformatics, repository and logistics into a unified clinical
trial patient inclusion/exclusion selection and monitoring process for Phase I to Phase III trials. For oncology
Sector Update

10/7/2016

Page 4 of 11

www.dawsonjames.com

October 7, 2016

clinical trials CGIX’s Select One service helps pharmaceutical companies accelerate the drug approval process
by facilitating patient risk stratification based on clinical stage, age, fitness and comorbidities, and molecular
prognostic markers predictive of overall patient survival.
As an example, unlike broad CGP panels, CGIX’s
Targeted Focus ::NGS panels, such as its five B-cell
lymphoma subtype NGS panels, provide for highly
specific molecular characterization of disease by
reporting on the clinically actionable gene mutations
present for that subtype (Focus::MCL™ for mantle
cell lymphoma reports on 34 validated disease driver
genes) based upon nearly 300,000 US patients living
with disease. The Lymphoma Extended™ NGS
panel detects mutations in 220 selected genes
currently under investigation. The Company’s
Focus::Oncomine™ panel is designed to cover
hotspot mutations of 35 unique genes in various
different types of solid tumors such as lung cancer, colorectal cancer, skin cancer, breast cancer, bladder cancer,
and thyroid cancer. The assay utilizes sequencing of DNA targets allowing detection of 989 hotspot variants,
including single nucleotide variants (SNVs), with a very low input DNA material. The assay is designed to
detect hotspot mutations that have clinical utility in prognosis or diagnosis or therapeutic implications in various
solid tumors. The resultant patient inclusion/exclusion profiles from these Focus::NGS™ panels are being used
to power clinical trials being conducted by biopharmaceutical companies. In the second quarter of 2016 alone,
CGIX executed over 50 new contracts or project extensions with biopharma and increased the number of
immune-oncology trials for which CGIX was providing profiling and testing services from 12 in Q1 2016 to
20 in Q2.
Infectious Disease: Discrimination of Mutational Variants, Using Meta-Analysis to Combat Superbugs
Molecular diagnostics is also finding a definitive role in the now worldwide effort to address the emergence of
superbugs. The rising threat of global antibiotic resistance and other consequences resulting from unnecessary
antibiotic use has become a top priority here in the US and around the world. In response, the US government
has implemented The National Strategy for Combating Antibiotic-Resistant Bacteria, an antibiotic stewardship
strategy. Antibiotic use surveillance is a key objective within that strategy and a core element of hospital
antibiotic stewardship programs identified by the Centers for Disease Control and Prevention (CDC).
The issue is also in the forefront of international concerns. The United Nations General Assembly meeting in
New York City this past September, devoted, for the only 4th time in its history, an entire day to the specific
paramount health issue of antimicrobial resistance and the emergence of superbugs. The UN meeting focused
on developing a coordinated global plan for the reduction of antibiotic use and the promotion of programs that
incentivize the development of new antimicrobials. According to the CDC, 700,000 deaths occur each year
globally due antimicrobial resistance infections, with 23,000 of such deaths occurring in the US alone. Some 2
million illnesses annually in the US are attributable to antimicrobial infections. The FDA is also now on-board
with new rules governing the use of antibiotics in livestock and feedlot animals in the food chain.
The rapid proliferation of “superbugs” has been attributed to both overuse and inappropriate use of antibiotics
and anti-microbials. This has contributed to a sharp rise in the incidence of hospital-borne resistant infections
and notably, urinary tract and Clostridium difficile (C.diff) infections as well as making other kinds of
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relatively common everyday skin, blood and urinary infections unresponsive to standard treatment. Dr. Keiji
Fukuda, the WHO’s special representative for anti-microbial resistance, stated in a recent interview, he believes
antimicrobial resistance could cause more deaths by 2050 than cancer does presently (NPR interview, “UN to take on
antibiotic resistance at General Assembly”, 9/18/16, 5:20PM ET). As our understanding of the human gut microbiome
has grown, there is growing evidence that antibiotic disruption in a patient’s gut can further contribute to gut
microbiome unbalances now being implicated in diabetes, some types of heart disease, depression and a range
of other common diseases.
Landmark JAMA Paper Identifies Over Antibiotic Usage Issues
Coinciding with the UN’s special session on the management of superbugs and pathogen resistance, the Journal
of the American Medical Association (JAMA) published Estimating National Trends in Inpatient Antibiotic
Use Among US Hospitals From 2006 to 2012, (JAMA Internal Medicine | Original Investigation) that
retrospectively analyzed antibiotic use across the US. The data was collected on adult and pediatric in-patient
antibiotic use data from the Truven Health Market Scan Hospital Drug Database (HDD) from January 1, 2006,
to December 31, 2012. The HDD is a national registry that contains hospital discharge records for all patients
discharged from participating acute care, general and nonfederal hospitals in the United States and thus
represents a valid cross-section of US hospitals. Data from adult and pediatric in-patients from approximately
300 participating acute care hospitals provided antibiotic use data for over 34 million discharges representing
166 million patient-days. The analysis found that while overall rates of antibiotic use in US hospitals did not
change materially during the six years of data, the use of certain antibiotic classes, including glycopeptides, βlactam/β-lactamase inhibitor combinations, and carbapenems, increased significantly.
Approximately 50% of inpatient antibiotic use in US hospitals is for the treatment of lower respiratory and
urinary tract infections. A shift away from inpatient fluoroquinolone and cephalosporin use may have major
implications for prevention of Clostridium difficile (C. diff) infections in the United States, especially because
use of these two categories of antibiotics is particularly common among older patients who are at the highest
risk of severe outcomes from C difficile infections. Many of these hospitals acknowledge that C. diff infections
are a widespread problem, according to the report, especially as the CDC estimates that 94 percent of cases
occur in hospitals. C. diff infections increase patient length of stay by more than 55 percent and may increase
the cost of their care by 40 percent or more. More worrying, according to the Mayo Clinic, about 500,000
patients are infected annually in the US and 29,000 patients die each year from the drug-resistant C. diff
superbug. The JAMA paper closed with the following conclusions:
“Overall rates of antibiotic use in US hospitals did not change significantly from 2006 to 2012. However, we
identified significant changes in specific antibiotic classes and regional variation that may have important
implications for reducing antibiotic-resistant infections. Improved monitoring of antibiotic use is critical to
direct the work of antibiotic stewardship programs in the United States. In 2012, the CDC launched the
Antibiotic Use Option of the National Healthcare Safety Network that provides real-time monitoring of
antibiotics administered in US hospitals. As enrollment in the antibiotic use option grows, it will provide
ongoing systematic assessment at the hospital, state, regional, and national levels. Because inappropriate
antibiotic use increases the risk of antibiotic resistance and other adverse patient outcomes, continued
monitoring of antibiotic use is critical to future improvements in patient safety.”
Small cap investors interested in diagnostic innovation specifically targeting superbugs can find innovators in
the molecular diagnostic sector. Two such companies, each with a unique approach, are in our DJ Molecular
Diagnostic Index.:
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Great Basin Scientific, Inc. (GSBN/$0.28/Not rated)
announced on September 20, 2016, the commercial
launch of its first multi-plex (DNA-based) panel for
Staph, the Staph ID/R Blood Culture Panel. The two
hour sample-to-result automated assay panel
identifies bloodstream infections caused by superbug,
MRSA and other Staphylococcus species. The panel
identifies the mecA gene, a primary marker for drug
resistance to methicillin and other beta-lactam
antibiotics which leads to MRSA infections. The
panel is unique in that it distinguishes these types of
pathogenic Staph from Coagulase-negative Staph
(CoNS), a bacteria which may not require antibiotic
treatment at all. The CDC reports that between 20 and 50% of Staph positive blood cultures are likely false
positives via contamination by CoNS. In accurately identifying CoNS vs. pathogenic Staph infection, GBSN’s
Staph ID panel can reduce false positives and result in actionable treat or not treat information. By
discriminating between infections requiring antimicrobial intervention from those that do not, the test facilitates
healthcare organizations’ implementation of antimicrobial stewardship programs. The Staph ID/R Blood
Culture Panel has received both FDA clearance and the CE mark. Revenue from the product is expected to
begin in the second half of 2017.
OpGen, Inc. (OPGN/NASDAQ/$1.66/Not Rated) is utilizing informatics and systems genomic analysis to
provide insights that healthcare systems as a whole can use to track pathogenic infections in proactive
surveillance to assess the impact of multi-drug resistant (MDRO) organism incidence. We believe OpGen’s
technology is unique in its ability to take discreet MDRO genetic information and relate it to a healthcare
system as a whole. Do so extends simple identification to system-wide surveillance.
OpGen’s Acuitas® MDRO Gene Test directly
detects ten genes unique to critical multi-drug resistant
organisms (MDRO) and specifically reports on genes
associated with Gram-negative carbapenem-resistant
enterobacteriaceae (CRE). The sister product, the
Acuitas® CR Elite Test, combines the gene profile
with phenotypic analysis to rapidly screen and confirm
the presence of CRE. This data becomes the basis for
epidemiological typing, tracking and trends analysis to
facilitate surveillance of MDRO infection through
OpGen’s Lighthouse™ MDRO Management
System.
The goal of the Company’s Lighthouse data warehouse portal is to provide comprehensive information as the
distribution of specific MDRO pathogens throughout a healthcare system, so as to more efficiently manage
healthcare decisions. Lighthouse analyzes the profile of the MDRO, tracks occurrence and matches the specific
MDRO gene signature to antibiotic susceptibility or resistance. Pre-launch validation of the Lighthouse system
was achieved by testing and reporting results on more than 1,000 patient samples from 16 hospitals in
the District of Columbia in conjunction with the DCHA (District of Columbia Hospital Association) program to
track the threat of potentially lethal multidrug-resistant infections in Washington, D.C.
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In an initial landmark retrospective study recently completed by Open in conjunction with Intermountain
Healthcare (IHC), a Utah-based integrated system of comprised of 22 hospitals, 185 clinics and other ancillary
facilities and services, and Enterprise Analysis Corporation (EAC), data was collected over an 8-year period
(2008-2015) that tracked MDRO pathogens and C. diff trends. In this largest study of its kind which analyzed
12,750 inpatient multi-drug resistant pathogen encounters, OpGen looked at antibiotic resistance burden and its
associated epidemiology within the IHC system, the timeliness of the MDRO pathogen identification by
standard laboratory methods and the resultant relationship between pathogen identification and effective
antibiotic use. This phase of the study has produced experience-based hard data from one of the largest health
systems in the country that supports the clinical utility of a molecular diagnostics platform by producing a
quantifiable relative improvement from an established baseline, and thus, guide an health economic benefit
determination of value of system-wide multi-drug resistance surveillance. The next phase of the
Intermountain Healthcare collaboration will focus on the use of OpGen's technologies to help guide clinical
decisions with the goal of improving patient outcomes and reducing costs associated with drug-resistant
pathogens in C. difficile infections.
Bottom Line: We believe molecular diagnostics as an industry subsector has finally crossed the line into
“legitimacy” and investors now finding the appropriate metrics by which to measure and value company
performance. Leaders are emerging from the group who are demonstrating real innovation, not only in terms of
technology and products, but also in terms of the management of the regulatory path and by reducing
reimbursement risk through the evolution to new business models. Furthermore, we believe the group’s rally is
not “by chance” when viewed in the context of the ASCO release of the Guardant 360 study results, FMI
clinical study results and other recent academic presentations, all pointing to real value for the patient. In other
words, this rally really does have “legs”. SG

Risk Factors
In addition to normal economic and market risk factors that impact most equities, and the common risks shared by the
companies named in this sector and those in the biotechnology sector as a whole, we believe an investment in any of the
DJ Molecular Diagnostics Sector companies involves the following risks:
•
Regulatory risks – the companies in the DJ Molecular Diagnostics Sector are subject to regulatory review for
their ongoing research and development activities and manufacturing operations with local, state and federal
governmental agencies both in the US and Internationally.

•

Need to defend patents, trade secrets and other intellectual property – Biotechnology companies rely heavily
on intellectual property related to their technology and products. While larger companies may have adequate resources to
defend their intellectual property, most of the smaller companies in the DJ Molecular Diagnostics Sector would be
materially and negatively impacted by intellectual property infringement or the loss of one or more patents.
•
Historical lack of profitability – To date this year and in past years, most of the companies in the DJ Molecular
Diagnostics Sector have not operated on a profitable basis, and are not forecast to do so in the immediate future.
Although companies typically have been able to raise funds from the capital markets, there can be no guarantee that any
particular company will not be able raise additional operating capital in the future should losses continue.
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•
Competitive Markets – This universe of companies operate in a highly competitive marketplace, where speed to
market, clinical results and other factors bear on a company’s viability. There can be no assurance that any one company
will be able to continue to market or later launch its products successfully in these competitive markets in the future.
Referenced Links:
http://www.prnewswire.com/news-releases/the-prospective-moscato-01-trial-demonstrates-that-molecular-portraits-improveoutcome-of-patients-with-metastatic-cancer-594507371.html
http://jmd.amjpathol.org/article/S1525-1578(16)30088-5/pdf
http://jmd.amjpathol.org/article/S1525-1578(16)30092-7/pdf
http://www.fiercehealthcare.com/hospitals/report-c-diff-infections-continue-to-be-a-struggle-for-big-name-medicalcenters?utm_medium=nl&utm_source=internal&mrkid=964451&mkt_tok=eyJpIjoiWldVd1pEWTJNMkpsTVRJeSIsInQiOiJvXC9aSE1
Jc0kzc0VBUWVrTzVhT3UwSXBrQnFhclNGNUNZSURscER1UUZLZzdVZDVoRkdXN1RLZ25FUGh6WmlWOUdFQmJUZ2RPQ0N
3UWVMTVUrUnYwT2UxNjBSTFpYWUZJN1wvS3hicFVEc2pnPSJ9
JAMA publication:

http://archinte.jamanetwork.com/article.aspx?articleid=255329

Sector Updates provide current information we believe might be noteworthy to investors regarding the subject companies. Sector
Updates are not intended to be complete research reports. More detailed information concerning the rated companies referenced
in this Note, including the full reports, basis for price targets and other disclosures, may be found at:
http://dawsonjames.com/research_coverage.
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Important Disclosures:
Dawson James Securities, Inc. (the “Firm”) is a member of the Financial Industry Regulatory Authority (“FINRA”) and
the Securities Investor Protection Corporation (“SIPC”). The Firm may seek to do business with companies covered in
its research reports. As a result, investors should be aware that the Firm may incur a conflict of interest that could affect
the objectivity of this report. Investors should consider this report as only a single factor in making their investment
decision.
The Firm does not make a market in the securities of the subject (or sector) company(s). The Firm has engaged in an
investment banking relationship with GBSN, a subject company(s) of this report in the prior 12 months, as either a
manager or co-manager of a public offering of the company’s(ies’) securities, or received investment banking
compensation from companies included in and/or profiled in this (sector) report within the prior 12 months. The
Firm may seek compensation for investment banking services in the future from the subject (sector) company(s). The
Firm has not received other compensation for services such as non-investment banking services, non-investment
banking securities-related services or non-securities services from the subject (or sector) company(s) in the last 12
months.
Neither the research analyst(s) whose name appears on this report nor any member of his (their) household is an officer,
director or advisory board member of these companies. The Firm and/or its directors and employees may own securities
of the company(s) in this report and may increase or decrease holdings in the future. As of September 30, 2016, the Firm
as a whole did not beneficially own 1% or more of any class of common equity securities of any of the subject company
(s) of this report. The Firm, its officers, directors, analysts or employees may effect transactions in and have long or short
positions in the securities (or options or warrants related to those securities) of the companies subject to this report. The
Firm may effect transactions as principal or agent in those securities.
Analysts receive no direct compensation in connection with the Firm's investment banking business. All Firm
employees, including the analyst(s) responsible for preparing this report, may be eligible to receive non-product or
service specific monetary bonus compensation that is based upon various factors, including total revenues of the Firm
and its affiliates as well as a portion of the proceeds from a broad pool of investment vehicles consisting of components
of the compensation generated by investment banking activities, including but not limited to shares of stock and/or
warrants, which may or may not include the securities referenced in this report.
Although the statements in this report have been obtained from and are based upon recognized statistical services,
issuer reports or communications, or other sources that the Firm believes to be reliable, we cannot guarantee their
accuracy. All opinions and estimates included in this report constitute the analyst’s judgment as of the date of this
report and are subject to change without notice.
The securities of the company discussed in this report may be unsuitable for investors depending on their specific
investment objectives and financial position. This report is offered for informational purposes only, and does not
constitute an offer or solicitation to buy or sell any securities discussed herein in any jurisdiction where such would be
prohibited. Additional information is available upon request.
Information about valuation methods and risks can be found in the “STOCK VALUATION” and “RISK FACTORS”
sections of the Initiation Reports or most recent Company Updates of each profiled company.
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Market Outperform (Buy): the analyst believes the price of the stock will appreciate and produce a total return
of at least 20% over the next 12-18 months;
Market Perform (Neutral): the analyst believes the price of the stock is fairly valued for the next 12-18
months;
Market Underperform (Sell):the analyst believes the price of the stock will decline by at least 20% over the next
12-18 months and should be sold.

The following chart reflects the range of current research report ratings for all companies followed by the analysts of the
Firm. The chart also reflects the research report ratings relating to those companies for which the Firm has performed
investment banking services.

Company Coverage
Investment Banking
Ratings Distribution
# of Companies % of Total # of Companies % of Totals
Market Outperform (Buy)
2
22%
0
0%
Market Perform (Neutral)
1
11%
1
100%
Market Underperform (Sell)
0
0%
0
0%
Rating Suspensions*
6
67%
5
83%
Total
9
100%
6
11%
*Sus pens i ons a re ra ti ngs under revi ew for pos s i bl e cha nge due to unus ua l
ma rket-movi ng news , a nd/or a na l ys t depa rture/cha nge

Analyst Certification:
The analyst(s) whose name appears on this research report certifies that 1) all of the views expressed in this report
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