NASH WEBINAR Q&A
We extend our gratitude to our Speakers and all the Attendees for having contributed
to this NASH webinar making it on the list of the top 100 Healthcare webinars in
2017. The questions that were asked during the webinar can be found below along
with the answers. The recording and presentations are available at this link.
Speaker biographies and contact information are also included to facilitate further
interactions directly

THE REDUCTIONS OF ALT AND AST ARE USED AS BIOMARKERS FOR
EFFICACY IN TREATING NASH, ARE THOSE REDUCTIONS ASSOCIATED WITH
NORMALIZATION OF GLYCOGENIC AMINO ACIDS LEVEL?
Elevated alanine aminotransferase (ALT) and aspartate aminotransferase (AST) levels reflect nonspecific
hepatocellular damage. In NAFLD/NASH, aminotransferase levels may be elevated two to four times over
the upper limit of normal, with ALT being higher than AST, in contrast to alcoholic steatohepatitis. Patients
with NAFLD who have high levels of ALT may be more likely to have inflammation that may lead to NASH.
ALT levels appear to be higher in the presence of NASH than in those with simple steatosis, although this
has not been universally observed. A number of studies have reported that aminotransferase levels fall over
time as hepatic steatosis and inflammation improve. Aminotransferase levels do not correlate with the degree
of fibrosis.

DO YOU THINK PHASE III TRIALS FOR NASH SHOULD INCLUDE A PLACEBO ARM
WHERE PATIENTS MAY BE RECEIVING NO THERAPY FOR A YEAR, OR
POSSIBLY LONGER?
Recent Phase 2b studies have demonstrated a placebo effect of nearly 20% in improving the histological
features of NASH and fibrosis staging. Therefore, a placebo arm is strongly encouraged for Phase 3 studies
to better understand the natural history of the disease as well as determine a statistically significant and
clinically meaning change in these endpoints with active treatment. Once we have gained better insight into
disease progression and/or an approved therapeutic agent is available, an investigational product compared
to this treatment or standards of care may be appropriate for Phase 3 studies.

ARE THERE DIFFERENT NASH TREATMENTS OTHER THAN DRUG-BASED
APPROACH? IF YES, DO THEY HAVE CHANCES?
There are a number of non-pharmaceutical approaches to treating NASH which have yielded great success.
These non-drug therapies are outlined in a recently published guidance document from the American
Association for the Study of Liver Disease to diagnose and treat NASH patients (see Chalasani et al.
Hepatology 2017). The guidance statements indicate that weight loss of 7-10% of body weight is needed to
improve histological feature of NASH. Weight loss can be achieved with diet alone or in combination with
exercise. The only caveat is that maintaining these lifestyle modifications can be challenging.
In addition, gastric bypass is a surgery-based approach to treat NASH for patients that would to eligible for
the procedure (BMI> 40 kg/m2 or BMI >35 kg/m2 with 1 or more co-morbidities). This surgery has been shown
to improve the histological features of NASH as well as increase insulin sensitivity.

WHAT PERCENTAGE OF NASH PEOPLE HAVE HYPERINSULINEMIA?
It is likely going to be a high percentage as we do know that insulin resistance and hyperinsulinemia are
found in most patients with NAFLD which can then progress to NASH.

DO METABOLOMICS TESTS REQUIRE ANY DIETARY PREP/RESTRICTIONS IN
ADVANCE? IF BEYOND FASTING, CAN YOU PROVIDE FURTHER DETAIL?
Beside the requirement of fasting (i.e., > / = 8 hours no food or liquid nutrition), there are no other dietary
restrictions. We have confirmed the value of the test in controlled diabetic Patients ( HbA1c < 7.1 ), but the
test cannot be used for the uncontrolled Type-II diabetic Patients because the uncontrolled diabetic Patient
situation may influence test results. Also, test validation has been performed in virtually all-comers regarding
background drug therapies (e.g., statins, anti-diabetics, platelet inhibitors) and there appears to be no
significant effect on the levels of relevant circulating markers applied in our algorithm.

WILL A METABOLOMICS TEST BE DEVELOPED FOR KIDS? IN MEXICO, THERE
IS A HIGH PREVALENCE OF OBESITY IN CHILDREN AND IT WOULD BE A GOOD
TOOL.
Yes, OWL is working on the development of a test for pediatrics, but this test development will take more
time because of a greater difficulty in identifying appropriate test patients who have also just received a liver

biopsy at the time of the actual blood draw. Our primary data our based on blinded comparisons to the global
“gold standard” for the diagnosis of NASH – invasive liver biopsy with histological
confirmation from a certified liver pathologist.

HAVE YOU EVER PAIRED YOUR SERUM-BASED BIOMARKERS WITH OTHER
BIOMARKERS THAT USE OTHER TESTING MODALITIES TO STRENGTHEN THE
ALGORITHM OR EXPAND UTILITY?
Yes, we have researched and published data comparing the OWL assays to other newer non-invasive
biomarkers, namely, MRI, PDFF-MRI and HD-ultrasound. In general, there is good concordance with the
other diagnostic testing methodologies. It is very likely that the future testing protocols will be a combination
of various non-invasive diagnostic procedures to fully replace and eliminate the gold-standard of invasive
liver biopsy. It is worthy to note that the newer non-invasive testing modalities (scanning) mentioned above
require costlier on-site testing equipment and a technician to administer the tests to the patient, while the
OWL assays can be performed anywhere a blood sample can be obtained.

WHAT IS THE PRICE OF AN OWL TEST?
The OWL assays are commercially available in Europe for the equivalent of approximately $240; these tests
are also in the process of being introduced in the USA as CLIA-certified laboratory-developed tests. Though
not yet commercially available in the USA, OWL anticipates introducing the NASH and NAFLD diagnostic
assays for a similar cost per sample.

DO YOU WORK WITH GENETIC MARKERS (SNP S ) OR METHYLATION PATTERNS
FOR D X OR PROGNOSIS AMONG METABOLOMICS?
Pacific Biomarkers does not work with genetic markers (SNPs) or methylation patterns for Dx or
prognosis. However, there is a good deal of study that is looking at SNPs in patients with NAFLD/NASH. The
hope that these markers will provide insights about risk for advancement to more severe disease, stratifying
cohorts and measuring response or potential for response to therapies in the future holds promise.

BIOLOGICALLY, NASH IS AN ANABOLIC DISEASE, AN EXCESSIVE INTAKE OF
FOODS THAT THE LIVER CANNOT HANDLE. COMMENTS?
In the context of NASH, steatosis is related to oversupply of nutrients to the liver; fat accumulation in the liver
is associated with increased adipose tissue lipolysis, excess dietary fat consumption, and greater de novo
lipogenesis resulting in newly made lipids upon excess fructose consumption. NASH is also characterized
by inflammation and injury within the liver, and it is the steatohepatitis that is thought to be a greater risk
factor for disease progression over steatosis alone.

HAVE YOU SEEN GLUCAGON ELEVATION IN THE BIOMARKER STUDIES?
We have not been involved with studies that looked at glucagon in NASH.
It has been reported that GLP-1 has a direct effect on hepatocytes, by activating genes involved in fatty acid
β-oxidation and insulin sensitivity. GLP-1 analogues could be a promising treatment approach to
improve hepatic insulin resistance in patients with NAFLD/NASH.

WHAT WILL THE ANTI-NASH DRUG LABEL LOOK LIKE (FOR WHICH SET OF
PATIENTS)?
It is highly anticipated that the NASH drug labels will closely follow inclusion and exclusion criteria for current
Phase 3 studies. This patient cohort includes NAS (NAFLD Activity Score) ≥4 and fibrosis stage of F2
or F3.

NASH BIOLOGY IS STILL BEING EXPLORED AND WILL LEAD TO DIFFERENT
DATA TO COLLECT AND ENDPOINTS IN THE YEAR TO COME; RISK FOR
SPONSORS IS THAT THEIR ONGOING CLINICAL STUDY, WHICH CAN TAKE
YEARS TO COMPLETE GIVEN LIMITED ENROLLMENT RATE (COMPETITION FOR
PATIENTS, INCLUSION/EXCLUSION CRITERIA), MIGHT BECOME OBSOLETE;
HOW ARE THE REGULATORY AUTHORITIES GOING TO FACE THIS ISSUE?
Working with knowledgeable subject matter experts in NASH disease pathophysiology, biomarker validation
and regulatory affairs for your drug development program is essential. As there are no published guidelines
for industry on the NASH indication, regular communication and consultation with regulatory authorities is

recommended. Currently, consensus among industry and regulatory agencies on primary Phase 3 endpoint
include; the resolution of NASH with no worsening of fibrosis and/or improvement in fibrosis stage with no
worsening of NASH. Inclusion of non-invasive modalities such as MRE and MRI-PDFF are highly encouraged
to support endpoints as well as to contribute to the validation of these non-invasive biomarkers as surrogate
endpoints. This can be achieved through the FDA’s Scientific Community Consensus pathway for
biomarker evidence. Also, it is important to biobank plasma and tissue samples to be able to
measure future novel biomarkers in these samples.
https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/DrugDevelopmentToolsQualificationP
rogram/BiomarkerQualificationProgram/UCM543158.pdf

IS THERE A MINIMUM TIME PERIOD FROM DOSING TO EVALUATION
ASSOCIATED WITH END POINT EFFECT THAT YOU ARE OBSERVING IN EARLY
CLINICAL TRIALS OR RIGHT NOW IS THE INCLUSION OF NASH PATIENTS
REALLY MORE FOR SAFETY AND TOLERABILITY IN THIS PATIENT POPULATION
RATHER THAN POC?
Due to the chronic, slow progression of the disease, long-term studies are needed to detect changes in liver
histology as well as liver fat content or stiffness with non-invasive modalities. Current Phase 3 studies include
an interim analysis at 72 weeks. Earlier phase studies with MRI-PDFF endpoints are usually 12-16 weeks in
length, while MRE endpoints could extend up to 24 weeks. These timeframes also depend on the mechanism
of action and efficacy of the investigational product.

A PRIMARY CARE PHYSICIAN MIGHT ONLY CHECK FOR AST/ALT DURING A
PHYSICAL, IS THAT SUFFICIENT FOR EARLY NASH DETECTION?
Abnormal liver function enzymes are only observed in ~50% of NAFLD patients and AST/ALT are not good
biomarkers for early detection. However, when more advanced stages of fibrosis are present, AST and ALT
have better diagnostic value. These clinical laboratory tests are included in biomarker panels for fibrosis such
FIB-4 and the NAFLD Fibrosis Score (NFS) which show moderate accuracy in diagnosis advanced fibrosis
compared to the reference standard of histological assessment.

COMMENT ON THE STATE OF BIOMARKER QUALIFICATION UNDER THE FDA
BIOMARKER PROGRAM AND YOUR VIEW OF THE FUTURE OF SPECIFIC
BIOMARKERS BECOMING QUALIFIED STANDARDS FOR DRUG DEVELOPMENT?
Currently the process of biomarker qualification under the FDA biomarker program is at a relatively early
stage. The main focus at this time is to Identify, standardize and advance qualification of a set of fit for
purpose, non-invasive biomarkers (circulating, functional and imaging) for diagnosis and staging of NASH in
a two-stage process:
Stage 1. Perform a retrospective study of non-invasive NASH biomarkers to Identify individuals at risk of
progression to adverse outcomes and in need of pharmacological or non-pharmacological interventions.
Stage 2. Conduct a longitudinal prospective study with the most promising candidate biomarkers in Stage 1
to assess risk for progression and response to intervention (TBD) in subjects with various stages of NASH at
baseline.
Because of the complex natural history of the disease and the challenges associated with the biopsy for
current assessment and staging of disease it will take considerable time for biomarkers to become qualified.
Steps to best define cohorts studied and standardize biomarker measured will be of paramount importance.
Treatment for NAFLD/NASH will likely be combinational and therefore several qualified biomarker scenarios
will probably result from this work.
Two major new public-private partnerships have been established to study the application of new biomarkers
in the setting of NASH / NAFLD. The first is a European initiative called the “LITMUS” project through the
imi in Europe (http://www.imi.europa.eu/), while a second very similar public-private consortium has been
established through the US Foundation of the National Institutes of Health titled “NIMBLE”
(https://www.niddk.nih.gov/health-information/liver-disease/nafld-nash)
Both of these major, independent research initiatives are supported in part by government funding and in
part by major pharmaceutical players currently researching NASH. It is the common goal of these consortia
to work with diagnostic firms to identify and standardize new non-invasive biomarkers that would replace the
need for invasive liver histology. Both of these independent consortia are expected to add much to the
understanding of novel NASH-biomarker utility in the coming few years.

DO YOU HAVE ANY THOUGHTS ON THE LEVEL OF VALIDATION REQUIRED FOR
THESE BIOMARKERS? CLIA, QUALIFICATION, VALIDATION? FROM YOUR
EXPERTISE AND UNDERSTANDING OF THE LAB TO LAB DIFFERENCES
OBSERVED IN MANY CENTRAL LAB TESTS?
Soluble biomarkers for NAFLD/NASH destined for FDA qualification will be utilized for both efficacy and more
than likely patient management to varying degrees. This will require a CLIA validation of these soluble
biomarkers prior to their use in clinical trials. Early exploratory or fit for purpose use of these soluble
biomarkers may only require simple qualification of the assays. This would need to be carefully reviewed
beforehand.
Well-designed quality control procedures and in-house QC pools need to be in place to ensure long term
consistency of biomarker assay performance. As these biomarker assays become more mature over time,
proficiency testing across laboratories will improve the cross comparability of results for future studies. This
will also become increasingly important as these biomarker assays are used in later phase clinical trials and
for clinical diagnostic purposes.

HOW MANY BIOMARKERS ARE WE SEEING IN STUDIES?
We see a variety of biomarkers used in NASH clinical trial studies. NASH is a complex metabolic disease.
The number biomarkers can vary based on a number of factors such as targets (single or multiple),
metabolism of lipids, glucose and/or protein, inflammation, fibrosis, phase of drug development and a number
of other factors. We have seen studies that have ranged in the number soluble biomarkers included from 2 15. The trend is that more biomarkers seem to be incorporated overtime. Again, this number can then go
down in later stages of drug development.

WHAT STAGE OF THE NAFLD/NASH SHOULD WE FOCUS ON FIRST?
It may be best to start from a point of strength with what we currently know. Correlation between non-invasive
biomarkers and the current staging of NASH appears to be more comparable in latter stages of inflammation
and fibrosis. The more that is done to help linearize the response of biopsy measures, will in turn help to
establish better correlation with earlier stages of disease. This could then further contribute to improving
assessment of disease risk, progression and response to therapy. There is much potential ahead of us.
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Dr. Nuñez is the Medical Director and Principal Investigator at High Point Clinical Trials Center.
She has over 20 years of clinical research experience and has conducted over 450 trials in
both early and late phase. She received her medical degree from New York Medical College
and completed her residency in internal medicine at the University of South Florida College of
Medicine.
Upon the completion of her residency, she completed a two-year fellowship in geriatric medicine and
subsequently joined the faculty at the University of South Florida where she taught Internal Medicine and
Geriatrics for three years. Her responsibilities at USF including being the associate medical director at
Hospice of Hillsborough County in addition to working at the Memory Disorder Clinic. Before entering her
work in clinical trials, she practiced internal medicine at a rural health clinic in Central Florida for an additional
three years before becoming Principal Investigator and Medical Director at Comprehensive Clinical
Development in St. Petersburg Florida. Dr. Nuñez joined the team at High Point Clinical Trials Center in
January of 2013.

DR. SABINA PAGLIALUNGA, METABOLIC AND PHARMACODYNAMIC
SPECIALIST
CELERION | SABINA.PAGLIALUNGA@CELERION.COM

Dr. Sabina Paglialunga, a Metabolic and Pharmacodynamic Specialist, joined Celerion, a fullservice clinical research organization which specializes in phase I and II clinical studies, in
2015. As Celerion’s metabolic disease subject matter expert, Dr. Paglialunga works with
clients from the pharmaceutical and biotech sector to provide scientific and operational support
for early clinical studies with an obesity, diabetes, or fatty liver disease indication. With over 10
years of research experience, her extensive metabolic expertise is highlighted through more than 30 peerreviewed publications.
Prior to joining Celerion, Dr. Paglialunga completed postdoctoral fellowships at the University of Waterloo
(Canada), the University of Guelph (Canada), and Maastricht University (the Netherlands). Her research

focused on energy metabolism and glucose homeostasis in the context of health and disease. Sabina earned
her doctorate in Biochemistry at McGill University (Canada), concentrating in lipid metabolism.

TIM MONTGOMERY, MANAGER, TECHNOLOGY AND COMMERCIAL
DEVELOPMENT
OWL METABOLOMICS | TMONTGOMERY@OWLMETABOLOMICS.COM

Tim is an enthusiastic life science advocate with 20 years of global healthcare experience with
a keen understanding of international medical requirements in the fields of cardio-metabolic
molecular diagnostics, implantable medical devices, and pharmaceuticals.
His current role is Manager, Technology and Commercial Development for the Europe-based
biotech firm, OWL Metabolomics. The OWLiver® and OWLiver® tests are the world’s first
non-invasive metabolomic assays for diagnosing hepatic steatosis and NASH. Much of the company’s focus
involves collaborative scientific support for pharma, CRO’s, academia and research centers, focusing on
novel molecular diagnostics and associated treatments for fatty liver disease.

DR. MICHAEL MURPHY, LABORATORY DIRECTOR/BD STRATEGIC
CLIENT RELATIONSHIPS
PACIFIC BIOMARKERS | MICHAELM@PACBIO.COM

Dr. Michael Murphy originally joined Pacific Biomarkers in 1997 as Director of Laboratory
Services. He served in that role until 1999 before returning to the commercial clinical reference
laboratory industry. Dr. Murphy returned to Pacific Biomarkers in 2005 as Senior Vice
President, Operations and was later named Chief Operating Officer in 2009. Dr. Murphy
managed all aspects of the service business including laboratory operations, client and
information services, and quality assurance. Dr. Murphy worked with senior management to
execute business development initiatives as well.
Currently, Dr. Murphy serves as the Laboratory Director/BD Strategic Client Relationships. He provides
CAP/CLIA regulatory lab oversight and is very active in fostering strategic relationships with client and vendor
partners. Dr. Murphy has served as a principal investigator in research and diagnostic studies. Areas of
expertise include biomarker validation and standardization, quality assurance, laboratory operations,
informatics and laboratory automation.

