LOOMING EPIDEMIC:
NON-ALCOHOLIC
FATTY LIVER DISEASE
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OVERVIEW
Liver disease is a silent epidemic, affecting millions of Americans and imposing significant
financial burden on the U.S. healthcare system. Not simply a result of alcohol consumption, as
many believe, non-alcoholic fatty liver disease (NAFLD) is the most common type of liver
disease in the Western world -- associated with obesity, insulin resistance, diabetes and other
metabolic risk factors and directly related to too much fat in the liver cells.
The American Liver Foundation estimates that about 100 million Americans -- over 30
percent of the U.S. population -- have NAFLD. If this trend continues, NAFLD will become
the main indication for liver transplants in the country, with the number of healthy livers
available for transplants likely to decline. Children as young as five are also developing fatty
liver disease through over consumption of sugars, sodas, fructose, corn syrup and lack of
exercise.
NAFLD is the result of poor eating habits and a sedentary lifestyle. In some cases, the fat in the
liver cells builds up to the point where the liver cells swell and eventually cause inflammation.
But there are usually no symptoms at this point.
In some patients, persistent inflammation causes scar tissue to form in the liver, which is also
known as “fibrosis.” As the inflammation continues, over time it leads to a condition that is
called “non-alcoholic steatohepatitis” (NASH) – and its most troubling characteristic is its
silence. The overall NASH prevalence in the adult population of developed countries has been
estimated as high as 12 percent.
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OVERVIEW
(Continued)

This leads to a more serious stage of the disease called cirrhosis, a scarring of the liver that can lead to liver
failure – the number one reason for liver transplants for end-stage liver disease or liver cancer.
The gravity of this health crisis is illustrated by this comparison to Hepatitis C Virus (HCV):
PREVALENCE: HCV affects 3.5 million people and is curable with safe and effective treatments.
NAFLD affects 85 million Americans and, as the disease advances, affects as many as seven million more
who develop a related condition called NASH.
Nevertheless, HCV has received considerably greater attention as a communicable disease[1].
COST: The costs of HCV are expected to reach $9.5 billion by 2020, driven entirely by the costs associated
with end-stage liver disease – decompensated cirrhosis, liver cancer, and liver transplant[2]. By
comparison, the cost burden for NALFD is estimated at $103 billion[3] in the United States and expected
to increase along with the rates of diabetes and obesity.

What is Fatty Liver Disease?
Having some fat in the liver is normal, but when fat accounts for more
than five percent of the organ’s weight, it becomes dangerous.
Alcoholism has long been the best-known cause of fatty liver, but most
cases are considered a metabolic problem — an issue with the way the
body processes and stores food. In nonalcoholic fatty liver disease
(NAFLD) the problem starts with the buildup of excess fats. The liver
normally breaks down fats into smaller pieces, which are then
transported and stored in white adipose tissue in the cheeks, gut and
thighs.
Once those reservoirs fill, excess fat, or sugars turned into fat, collect in
the muscles, heart and liver, and develop into the first stage of NAFLD,
called steatosis — excess fat in the liver. When the liver cells balloon
with fat, it turns the liver yellow, greasy and toxic.
Fatty liver disease covers a spectrum of conditions. When normal liver
cells fill with fat in the first stage, there’s stress but little inflammation.
Lifestyle changes and weight loss can often reverse the changes.
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While outward signs of advancing liver disease are often associated with liver cirrhosis or liver
cancer, if detected early, therapeutic interventions and lifestyle modifications can alter the
course of NAFLD, improve prognosis and reduce costs.
Understanding NAFLD
A multisystem disease, NAFLD brings complications related to obesity and diabetes mellitus,
cardiovascular disease, chronic kidney disease, liver, breast and colon carcinomas, and
polycystic ovary syndrome[4]. The prevalence of NAFLD in the United States is increasing
because of the rising incidence of obesity and Type 2 diabetes mellitus.
Individuals with a high body mass index in late adolescence are at risk for advanced liver
disease and hepatocellular carcinoma (HCC). The subsequent development of Type 2 diabetes
mellitus adds even greater risk for development of advanced liver disease.
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A Treacherous Trifecta:
Obesity + Diabetes + NAFLD
It’s no surprise that the projected prevalence of NAFLD joins the “twin epidemics” of diabetes and
obesity. Nationwide, more than half of adults with NAFLD are obese, and 30 percent or more are
overweight[5]. Conversely, being overweight or obese is responsible for causing about 85 percent of
fatty liver disease[6].
Unfortunately, obesity is a risk factor for diabetes: Obesity can cause insulin resistance,[7] which
results in a buildup of blood sugar and increases the amount of free fatty acids circulating in the
blood or accumulating inside the liver cells.
The Hepatitis B Foundation[8] also advises that buildup of fat in the liver is common in those with
Type 2 diabetes, increasing the risk of liver cirrhosis and liver cancer. Furthermore, NAFLD has
been found to be a strong and independent risk factor for people with pre-diabetes to advance to
overt Type 2 diabetes and increased risk of cardiovascular and kidney disease[9].
This wicked combination of conditions can create a very unhealthy situation. In some patients, the
buildup of fat and inflammation in the liver can lead to scarring of the liver, or cirrhosis, increasing
the risk of liver cancer or end stage liver disease. Liver disease is often asymptomatic and when
symptoms do occur, they are often present when liver damage has occurred. With the advent of
screening and greater focus on preventive care, this situation is changing.

6

Other Risk Factors -- Just for Women
Female Hormones
Some studies suggest that women may be at a higher risk for advancing disease associated with
NAFLD, while others report that men are more susceptible. As with heart disease, female hormones
may have a protective effect. But once women go through menopause and estrogen levels drop, there
is increased risk.
Estrogen levels may influence body fat distribution[10] and many women in the early menopausal
years gain fat mass as their estrogen levels drop. More than 60 percent of menopausal and postmenopausal women suffer from obesity due to the drop in their estrogen levels.
Moreover, women going through menopause are more likely to be diagnosed with NAFLD than
men. Studies s how[11] that decreased levels of estrogen specifically target the liver and alter
metabolic processes that cause f at accumulation. Interestingly, one study[12] showed the prevalence
of NAFLD in women increases with age but does not alter with age in men.
Research scientists are now studying these issues, with earlier studies in 2012 assessing the value of
taking birth control pills or hormone replacement therapy (HRT):

Scientists reporting[13] on an analysis of 4,000+ women aged 20-65 found
the prevalence of NAFLD was lower in women using birth control pills than
those not using them.
Additional research[14] evaluated the relevance between NAFLD and
post-menopausal women and the relationship between HRT and NAFLD,
hypothesizing that HRT could be a protective factor against the disease –
while acknowledging more study was needed.
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Polycystic Ovarian Syndrome
Polycystic ovarian syndrome (PCOS) is a condition in which women have imbalanced or decreased
levels of the female hormones estrogen and progesterone. PCOS causes the growth of ovarian cysts,
or other issues like irregular menstrual periods, excess hair on the face and chest, acne, and
sometimes, infertility.
Women with PCOS[15] are often overweight or have diabetes, high blood pressure and high
cholesterol levels. They may also be at a higher risk for NAFLD.
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Fatty Liver Disease and
Metabolic Syndrome
Underneath all these connections is “metabolic syndrome,” a condition frequently present in
those with NAFLD, PCOS and diabetes.
Metabolic syndrome is the name for a group of risk factors that increases risk for heart disease
and all those related problems described earlier -- diabetes, stroke, fatty liver disease, and more.
Risk increases as a person ages and is believed to affect one out of every six people.

In 2015[17], researchers reported almost 25 percent of the women with PCOS were diagnosed
with NAFLD, and metabolic syndrome was present in between 32.7 percent and 44.6 percent of
the patients with PCOS. In women with both PCOS and NAFLD, metabolic syndrome was
“highly prevalent.”

In 2015[17], researchers reported almost 25 percent of the women with PCOS were diagnosed with
NAFLD, and metabolic syndrome was present in between 32.7 percent and 44.6 percent of the patients
with PCOS. In women with both PCOS and NAFLD, metabolic syndrome was “highly prevalent.”
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Early Detection is
Paramount
While most patients with NAFLD will not experience liver fibrosis or cirrhosis[1], it is critical to
develop effective and efficient models to identify the subset of NAFLD patients with NASH in
the settings where they receive care. A challenging, high-volume and chronic condition that
lacks a standardized care delivery model, NASH has created a global treatment market projected
to reach $21.5 billion by 2025,[16] with NASH being the leading cause of liver transplantation in
the United States in the coming years. Although its progression rate may be slower than that of
other types of liver disease, the incidence of NASH, and its sequela hyperlipidemia,
hypertension, Type 2 diabetes, obesity and metabolic syndrome, is increasing throughout the
world[17].
NAFLD is reversible if caught in the early stages and accompanied by lifestyle change. In many
patients, a five to seven percent decrease in body weight can be associated with a reduction in
liver fat and in inflammation [18]. Screening and early detection can help to prevent more
serious conditions such as end-stage liver disease or liver cancer. While most patients are
asymptomatic, NAFLD is sometimes associated with fatigue, weakness, loss of appetite, nausea,
weight loss and abdominal pain. Increased blood enzymes may be associated with the disease but
are not always a sign of liver disease.
Physicians can do a blood test to look for liver proteins released after a liver cell dies, which may
suggest inflammation. But today’s gold standard is a liver sample, allowing doctors to see signs of
scar tissue and ballooning under a microscope to determine how far the
disease has progressed. This method,
however, has been brought into question
not only for its invasiveness, but also for
its inaccuracy. In fact, scientists estimate
that more than 30 percent of biopsy
diagnoses may be wrong, a failing that
represents a key barrier to people
accessing the right medical care[19].

Source: http://www.hcv-trials.com/nash/NAFLD-NASH.asp
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Echosens’ FibroScan®
Selected by NASHNET for Rapid, Non-invasive Identification of NASH
Given the large number of drugs in the pipeline, building an appropriate NASH care model is critical.
It has been estimated that the size of the treatment market for NASH will range between $20-35
billion, with the first products coming to market within the next few years. Furthermore, it is
expected that by 2020, NASH will be the leading indication for liver transplant in the United
States[20].
NASH Network (NASHNet), a global Centers of Excellence Network represented by leading
healthcare systems, is one such model. NASHNet has partnered with leading academic medical
centers, who have expressed the importance of utilizing Echosens’ FibroScan® system device as part of
a standard workup to appropriately identify patients with progressive NASH.
The goal of the NASHNet pilot is to gather real world evidence to support cost-effective diagnosis
strategies to identify patients where they seek care and identify cost-effective approaches or
management. While all patients with NAFLD may be at greater risk of cardiovascular mortality
and morbidity, only about 20-30 percent will experience progressive liver disease. Identifying
and managing patients with advancing liver disease is of key importance but improving care for
all patients with excessive liver fat alone will be crucial to improving outcomes and reducing
costs.
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Clinical Experience
FibroScan® is a non-invasive technology that quickly provides a quantitative assessment of liver stiffness
and fat at the point of care. As part of an overall patient assessment, FibroScan®-based scores can be
used to efficiently rule out the need for further assessment, like a painful liver biopsy, saving time and
resources for people who do not require additional assessment for NASH.

FibroScan® is the most widely studied tool for quantitative liver assessment in point of care in the world,
with over 2,000 peer-reviewed research publications. Over 1,000 FibroScan® systems have been placed
in the United States, with the expectation that FibroScan® could eventually become an important
component of point-of-care protocols in the doctor’s office or other healthcare settings, performed as a
routine part of patient management. FibroScan® is FDA-cleared for diagnosing and monitoring liver
disease, it is the non-invasive diagnostic reference in many clinical practice guidelines and utilized in
fatty liver drug clinical trials.
For example, an interim look at an ongoing study of 10,000 patients with no history of liver disease was
conducted in community-based endoscopy centers. Using FibroScan®, only 43 percent of patients
evaluated had what is considered normal livers, while the remainder had some form of liver
abnormality, ranging from elevated liver fat to liver fibrosis. This analysis of the first 367 patients
suggests a significant rate of undiagnosed steatohepatitis liver disease in the population studied. This
high prevalence of disease, a dramatic rise from observations made in previous years, were indicative of
the critical need for ongoing assessment and disease education.
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These results underscore the importance of identifying asymptomatic patients who may be at risk for
advancing disease for earlier intervention.
What’s more, a FibroScan® based risk stratification strategy can reduce diagnosis and management costs,
resulting in a better allocation of resources. For commercial plan benefits, budget planning is critical
for NAFLD/NASH therapeutic launches; under fee-for-service care, FibroScan® is reimbursed under
CPT code 91200. In fact, NASHNet hospital systems have already started to generate real world evidence
to support FibroScan® based platforms to more efficiently and effectively manage this epidemic.

Provider and Health Plan Benefits
•Improves access to care
•Provides sensitive testing at point of care to
reduce unnecessary specialist referrals and allow
for earlier, targeted interventions
•Optimizes the healthcare provider role in medical
home
•Painless and takes less than 10 minutes, with
minimal patient preparation and limited
disruption in patient workflow
•Noninvasive technology allows physicians to
easily and accurately check for NAFLD and liver
stiffness
•Quantitative measure that allows consistent
tracking of liver health over time
•Rules out those who don’t need more testing and
focuses resources on those who do. For example,
patients with Type 2 diabetes may be at a higher
risk for progressive liver disease
•Enhances patient satisfaction with health plan
membership and improves member recruitment
for Medicare Advantage and Medicaid Managed
Care
•Avoids sending patients for additional liver
testing, relieving those who may not require testing
while identifying patients that need further testing
for NAFLD
•Establishes liver health in the chronic care
management of patients with metabolic syndrome

FibroScan® can also enhance population
health management by improving diagnosis
accuracy at the point of care to allow for better
accounting for health risks among the
populations served and negotiating rates with
employers. For Medicare Advantage plans, the
annual cost of NAFLD was $9,062 for a new
diagnosis and $5,363 for long term
management versus $4,111 per matched
control in a recent economic publication.
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FibroScan® Supports the
Primary Care Setting
As an FDA-cleared point-of-care device to aid diagnosing and monitoring of adult patients with liver
disease, FibroScan® represents the standard of care for primary care. It can be performed by an
Echosens-certified technician, which is often a medical assistant, to optimize physician time.
Highly sensitive and non-invasive, FibroScan® risk-stratifies patients suspected of having liver
disease, saving practice and health plan expenses of utilizing a technician to perform an ultrasound
and eliminating the need for a radiologist/specialist to interpret results or recommend expensive
follow-up testing for patients.
In primary care, risk-stratification is critical for identifying patients with progressive liver disease,
elevated cancer risk, and elevated cardiovascular risk. It also improves patient outcomes by helping
to identify asymptomatic liver disease before it becomes symptomatic, provides quantitative output
-- which can be used to create scores to simplify risk stratification -- and delivers consistent
quantitative results.
Collectively, these factors can potentially reduce referral cost/risks of over- and under-referral and
allow for earlier, targeted interventions. In the future, when combined with blood biomarkers,
FibroScan® based scores may be a cost-effective approach for monitoring patients on treatment or
before treatment in the primary care setting.
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Call to Action
The rising prevalence of NAFLD parallels the growth in related diseases, including obesity and Type 2
diabetes. While these other diseases have become household terms, NAFLD is not yet on the public
radar, and discussions about its alarming rise across populations is limited to physicians and
pharmaceutical companies. It is critical that U.S. citizens learn about the dangers of NAFLD, given its
devastating, but preventable, impact on public health.
With the introduction of FibroScan® and growing adoption among hospitals, physicians, outpatient
diagnostic centers and other healthcare settings, the healthcare system can access a reliable, costeffective and non-invasive way to measure NAFLD.
FibroScan® is a game-changer: enables healthcare professionals to cost effectively diagnose and
manage liver disease at point of care. Recognized by international treatment guidelines across the
major etiologies of liver disease, FibroScan® is designed to provide consistent measurements of liver
stiffness, allowing clinicians and researchers to advance their understanding of the progression of liver
diseases and inform patient management strategies.
FibroScan® fits easily into the normal patient flow, taking only a few minutes to complete by a trained
medical assistant and providing rapid quantitative results to the treating clinician for interpretation.
The output supports the use of standardized scoring algorithms for longitudinal monitoring of liver
health and for populating patient care plans by generalists in real-time. These scores simplify the
diagnostic and patient management strategies at the generalist practitioner level.
Furthermore, risk stratification with FibroScan® at point of care can reduce overall diagnosis costs by
better identifying patients needing a more comprehensive specialist workup, as well as avoiding
unnecessary costly procedures or diagnostic workups for others. Rapid non-invasive techniques, such
as FibroScan®, also enhances patient satisfaction with health plan membership and improves member
recruitment for Medicare Advantage and Medicaid Managed Care.
As a reliable tool in the front-line battle against a liver disease epidemic, and in the absence of drugs
made specifically to treat NAFLD, non-invasive tools such as FibroScan® in point of care may be able
to help patients and providers alike -- before this pernicious disease can wreak even greater havoc on
the nation’s health.
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