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The association between chronic liver disease and diabetes
has been known for long time, with reports in the literature
as early as in 1952 (1). Currently, a bidirectional association
between type 2 diabetes and nonalcoholic fatty liver disease
(NAFLD) has become more widely accepted, probably
as a result of the common risk factors (e.g., obesity) and
pathophysiology (e.g., insulin resistance) (2).

Compared to the very early reports in which most of the
evidence was presented as case reports (3,4), the current
context has vastly changed. With a long and sustained
epidemic of obesity and type 2 diabetes in the US and
worldwide, studies documenting the association between
diabetes and NAFLD have been increasing in number and
size. Given the accumulation of published reports, a key
step is to summarize the literature in order to obtain more
precise estimates of disease prevalence and to understand
gaps in the literature. Indeed, a recent systematic review
and meta-analysis documented a high burden in the general
population, with 25.2% of the adult population worldwide
having NAFLD (5). As a follow up study, the same group
conducted a similar meta-analysis, published in 7 Hepatology
in June 2019, focused on establishing the burden of
NAFLD among people with type 2 diabetes (6).

In this study, the authors gathered information from
reports worldwide (80 studies, involving 49,419 participants)
from 1989 to 2018. The findings are, as suspected,
worrisome. Worldwide, more than half (55.6%) of adults
with type 2 diabetes are estimated to have hepatic steatosis
(the earliest manifestation of NAFLD). In addition, more
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than one third (37.3%) have nonalcoholic steatohepatitis
(NASH) and 17% have fibrosis. Importantly, estimates of
NASH and fibrosis were derived from 10 studies conducted
between 2004 and 2018 and included 892 adults with type
2 diabetes and NAFLD who had a liver biopsy. Participants
with NAFLD had a mean age of 59 years old, 53% were
male and the mean body mass index (BMI) was 28 kg/m’.
The study also highlights substantial differences in the
prevalence of hepatic steatosis among people with type
2 diabetes across regions of the world: with the lowest
prevalence in Africa (32%) and highest in Europe (72%).
However, based on results presented in the supplemental
material, and from what we know with respect to the genetic
underpinning of NAFLD (7) and type 2 diabetes, there is
concern that the findings are incomplete, and thus potentially
misleading, due to the lack of available studies from many
countries. These findings highlight the need for additional
comprehensive studies across the globe to provide a better
characterization of this important health issue.

The importance and challenges of assessing the
burden of NAFLD locally and globally

Prevalence estimates are one of the most important
measures of disease burden, and clearly global, regional and
local data are important for a variety of reasons. However,
it is critical to understand the limitations to the sampling
strategy for the patients studied, as well as any variation in
the definitions and diagnostic tools used.
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For the current study, which aimed to estimate the
prevalence of NAFLD in people with diabetes, large
population-based studies, representative of all people with
type 2 diabetes, would be the ideal. Yet, these studies,
even if the studied sample is representative of the entire
population of interest, can only easily incorporate non-
invasive measures of the desired outcome (e.g., blood test
or imaging). Estimates of NASH and fibrosis, however,
are typically derived from patients who had a liver biopsy.
These are almost never a representative sample, since they
come from patients who are under care, had an indication
for liver biopsy and agreed to have one. Hypothetically,
these studies could underestimate the true prevalence of
NASH and fibrosis in the population of patients with type 2
diabetes; however, it is more likely they are an overestimate
of the severity of disease. In the future, this limitation
could be partially addressed by the use of imaging tools
[ultrasound- or magnetic resonance (MR)-based] that use
measures of liver stiffness as surrogates of liver fibrosis. For
estimating the prevalence of NASH, however, the outlook
is somewhat discouraging as we currently lack non-invasive
tools or biomarkers that can provide accurate measures of
this manifestation of the disease.

In addition to the limitations in sampling the
population of interest, the variation in diagnostic tools
and definitions for NAFLD is worth highlighting. From
a histopathological point of view, NAFLD encompasses a
combination of interrelated and overlapping manifestations,
from fat infiltration, through inflammation and fibrosis, to
cirrhosis (8). Clinically, NAFLD is a diagnosis of exclusion
which requires assessment and exclusion of excessive alcohol
consumption and other liver diseases (e.g., viral hepatitis).
The prevalence of these “other conditions”, and the extent
to which they are excluded, varies across studies. How much
this variation affects the prevalence estimates is not easily
determined.

Until recently, liver enzymes were used were widely
used to screen for liver disease in population-based studies.
Although liver enzymes continue to be the most widely
available and inexpensive method to identify liver damage
in clinical settings and research, studies have shown that
normal levels do not adequately exclude the presence of
disease (9). Two different imaging methods, ultrasound- or
MR-based tools, can now assess fat infiltration and fibrosis.
Vibration controlled transient elastography (VCTE) has
been FDA approved as a test for the evaluation of liver
fat and fibrosis and has a high accuracy for detection of
advanced fibrosis (10-12).
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Not surprisingly, Younossi et #/. demonstrate how
widely prevalence estimates of NAFLD vary depending
on the diagnostic tool (table S6), from 93% in liver
biopsy studies, to 65% using blood tests, to 57% in
studies using imaging. Interestingly, MR and ultrasound
show similar prevalence estimates of NAFLD (59% us.
58%, shown in table 1). As noted above, some of these
differences are also due to the sampling frame in the
study, particularly for biopsy studies.

Implications of the results

Despite the limitations of the published studies, there is little
doubt that the prevalence of NAFLD is quite high, especially
among people with type 2 diabetes. Given the growing
evidence that NAFLD will soon be the leading cause of
cirrhosis requiring liver transplantation (13), global strategies
for prevention, screening and treatment of NAFLD would
seem to be needed. We touch on these below.

Prevention strategies for obesity and type 2 diabetes,
both key drivers of the NAFLD epidemic, have proven
difficult to implement widely. The CDC’s National Diabetes
Prevention Program has gained traction, and is now a
covered program by Medicare, and Medicaid in several
states. However, the availability and capacity of programs,
and referrals, while growing, remain lower than needed to
impact the public health epidemic. However, prevention
of diabetes has multiple other benefits and should be a key
focus of public health and health system efforts.

Guidelines and recommendations for screening for
NAFLD are mixed. On the one hand, the 2017 Diagnosis
and Management of NAFLD: Practice Guidance from The
American Association for the Study of Liver Diseases (14)
does not recommend routine screening for NAFLD in
adults (even in those with diabetes or obesity). In contrast,
the American Diabetes Association in the Standards of
Medical Care in Diabetes 2019 (15), recommends that
patients with elevated liver enzymes or fatty liver detected
by ultrasound should be evaluated for presence of NASH or
liver fibrosis, despite grading the evidence supporting the
recommendation as poor (C).

Should we be screening for NAFLD? The WHO
outlined the principles of screening five decades ago;
these are still widely accepted criteria for the assessment
of evidence on benefits, risks and costs of screening.
Many of these criteria have now been met for NAFLD,
including the importance of the health problem and a
recognizable latent or early stage of disease. With the
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advent of VCTE and similar tools, there now exists a
screening test with a reasonable level of accuracy—at
least for steatosis and fibrosis—that is acceptable and
relatively affordable.

The glaring hole in the screening paradigm for
NAFLD, is that despite active research, there are still
no FDA-approved medications. And while weight loss
of significant magnitude has shown efficacy, outside of
bariatric surgery, intensive weight loss programs are
not covered by insurance in the US. Furthermore, the
amount and durability of weight loss from both lifestyle
programs and medications are not high, limiting their
long-term effectiveness.

Assuming an effective treatment is ultimately identified,
there will be a mandate for well-conducted studies to
determine whether early detection improves health
outcomes, and that the benefits of screening outweigh
any potential harms. More evidence will also be needed to
understand the natural history of the disease, particularly for
those without NASH or significant fibrosis, so that we can
identify individuals most likely to benefit from treatment.
Finally, work will be required to build the capacity for
diagnosis and treatment of a condition that affects millions
of patients worldwide.

The results of this study are important, and should serve
as an urgent call for studies to fill important gaps in the
literature, so that we can begin to address the epidemic of

NAFLD across the globe.
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