Current Hepatology Reports (2019) 18:433-443
https://doi.org/10.1007/511901-019-00497-7

FATTY LIVER DISEASE (V AJMERA, SECTION EDITOR)

Should We Screen High-Risk Populations for NAFLD?

Cyrielle Caussy '

Published online: 8 November 2019
© Springer Science+Business Media, LLC, part of Springer Nature 2019

Abstract

®

Check for
updates

Purpose of review Nonalcoholic fatty liver disease (NAFLD) has become the leading cause of chronic liver disease worldwide
and yet remains largely underdiagnosed. However, whether a systematic screening in high-risk population for NAFLD should be

performed remains debated.

Recent findings Over the past decade, a better knowledge of the natural history and epidemiology of NAFLD has identified high-
risk population for NAFLD including obese and type 2 diabetes patients. Moreover, the presence of advanced fibrosis has been
identified as the major determinant of overall and liver-related mortality. Moreover, several non-invasive biomarkers have been
developed for the screening of advanced fibrosis while therapeutic clinical trials are intensive field of research.

Summary Screening for advanced fibrosis in high-risk population for NAFLD should be performed as it would benefit to the
patients. However further studies are needed to determine the optimal strategy and cost-effectiveness of such screening.

Keywords Obesity - Nonalcoholic fatty liver disease - Type 2 diabetes - Fibrosis - Cirrhosis - Biomarkers

Introduction

Nonalcoholic fatty liver disease (NAFLD) has become the
leading cause of chronic liver disease worldwide affecting
25-30% of the adult population [1]. NAFLD is defined
by evidence of hepatic steatosis, either by imaging or
histology, and lack of secondary causes of hepatic fat
accumulation such as significant alcohol consumption,
long-term use of a steatogenic medication, or monogenic
hereditary disorders [2¢¢]. NAFLD encompasses a spec-
trum of disease from simple hepatic steatosis to
steatohepatitis (NASH) which is considered as the pro-
gressive form with an increased risk of progression to-
wards liver fibrosis, cirrhosis, and hepatocellular carcino-
ma (HCC) [2¢¢]. Despite its growing epidemic closely
associated with the increase epidemic of obesity and type
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2 diabetes mellitus (T2DM), NAFLD remains largely
underdiagnosed as it remains asymptomatic until ad-
vanced stage of the disease and even patients with ad-
vanced fibrosis may have normal liver enzymes [3].
Another limitation for the diagnosis of NAFLD is the
need to perform a liver biopsy which is considered as
the reference standard but is expensive, invasive, and
not applicable at the level of the population as a screening
method.

Over the past decade, better knowledge of the natural
history and epidemiology of NAFLD has identified high-
risk population for NAFLD and especially population with
high-risk of progression toward advanced fibrosis [4]. In
addition, several non-invasive biomarkers have been de-
veloped, and algorithms have been proposed for the non-
invasive screening of the presence of advanced fibrosis
[5ee, 6e]. Finally, despite the lack of FDA-approved ther-
apy for the treatment of NAFLD, NASH, or advanced fi-
brosis, therapeutic clinical trials are an intensive field of
research with promising results [7, 8e].

In the current review, we will discuss the need to screen for
NAFLD in high-risk population based upon the most recent
data on the epidemiology and natural history of NAFLD,
identification of high-risk population, non-invasive strategies
and modalities available, and potential cost-effectiveness for
such screening.
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Screening for NAFLD: Which Histological Feature
Should We Screen?

Several studies have improved the knowledge of the natural
history of NAFLD over the past 2 decades [3, 8]. The pres-
ence of liver fibrosis has been consistently reported as the
major factor associated with a significant increased risk of
overall mortality and liver-related mortality [9—11, 12¢]. A
recent meta-analysis performed by Dulai et al. has shown that
the risk of death from liver disease is exponentially increased
in patients with NAFLD who have advanced fibrosis, defined
as presence of either bridging fibrosis (stage 3) or (stage 4)
cirrhosis [12¢]. Based upon the natural history of NAFLD,
most patients have benign hepatic steatosis and will not de-
velop NASH, advanced fibrosis of cirrhosis. However, given
the high prevalence of NAFLD in the general population (ap-
proximately 100 million in the USA), even a small proportion
of patients with advanced liver fibrosis of approximately 5%
will correspond to a large number of patients (approximately 5
million). Indeed, recent data have shown that NAFLD is an
increased etiology of cirrhosis in the USA which is currently
the second indication for liver transplantation [13, 14].
Furthermore, NAFLD-related cirrhosis is rapidly becoming
an important cause of HCC [15-20]. Finally, the burden of
NAFLD extends beyond liver-related morbidity, as NAFLD is
also associated with an increased risk of fatal and non-fatal
cardiovascular events [21, 22ee].

Although NASH is considered as the progressive form
with higher risk of progression towards advanced fibrosis,
the lack of reliable non-invasive alternatives to liver biopsy
for the diagnosis of NASH currently prevents from a system-
atic screening for the presence of NASH in high-risk popula-
tion. However, the development of several non-invasive bio-
markers for the detection of liver fibrosis associated with
strong evidence of prognostic value of the presence of ad-
vanced fibrosis has led the field to mainly focus on the screen-
ing for the presence of advanced fibrosis. Ultimately, the di-
agnosis of advanced fibrosis would benefit to the patients as
they would undergo more intensive cardiovascular preven-
tions, screening and prophylactic intervention for the esopha-
geal varices, surveillance for HCC, and eventually liver trans-
plantation (Fig. 1).

High-Risk Population for NAFLD: Who Should We
Screen?

Given the high prevalence of NAFLD in the general popula-
tion, routine screening for NAFLD in the absence of risks
factors for advanced stage of the disease may not be warranted
especially when the majority of patient with NAFLD will not
progress towards advanced fibrosis. Therefore, risk stratifica-
tion of the patients at high-risk of developing advanced fibro-
sis is needed in order to improve the efficiency of a screening
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strategy. Several populations with high-risk for NAFLD have
been identified including obese and type 2 diabetes mellitus
(T2DM) patients and potentially first-degree relatives of pa-
tients with NAFLD-related cirrhosis.

Obese patients

Obesity is closely associated with the presence of NAFLD and
is the most common risk factor for NAFLD [26]. The estimat-
ed prevalence of NAFLD in obese patients varies from 75 up
to 92% in patients with severe obesity with BMI > 40 kg/m>.
Epidemiological data of the prevalence of NAFLD in obese
population mainly derives from bariatric surgery cohorts with
intraoperative liver biopsy [27, 28]. In severely obese patients
that underwent bariatric surgery, the median prevalence of
NASH is estimated of 33% (range from 10 to 56%) and the
prevalence of advanced fibrosis is estimated of 10% (range 4—
16%) [28]. However, the prevalence of cirrhosis may have
been underestimated in these cohorts as cirrhosis is a contra-
indication to bariatric surgery.

In addition, the presence of obesity increases the risk of
various cancer including liver cancer [29], and a recent study
performed by Hagstrom et al. from registry data of more than
1.2 million Swedish men has reported that high BMI in late
adolescence is associated with an increased risk of developing
hepatocellular carcinoma [30]. These data further support the
possibility of screening the obese population for NAFLD.

Type 2 Diabetes Patients

NAFLD is a frequent finding in patients with type 2 diabetes
with a reported prevalence from 60 to 80% depending on the
study and diagnostic methods used [31-37]; approximately,
30 to 40% are estimated to have NASH [38, 39] and 7 to 20%
are estimated to have advanced fibrosis with a higher preva-
lence in T2DM older than 50 years [37, 40, 41]. A recent
meta-analysis including 80 studies has reported a global prev-
alence of NAFLD of 55% (95% CI 47.3-63.7) with a higher
prevalence in Europe of 68.0% (95% CI 62.1-73.0). Only 10
studies have reported histological assessment of NAFLD in
T2DM population with a prevalence of NASH of 69.75% and
advanced fibrosis of 17.02% [42¢].

Several studies have demonstrated that T2DM is an inde-
pendent risk factor for the progression of NAFLD to NASH
and advanced fibrosis which increases the risk of progression
to cirrhosis, liver-related mortality, and hepatocellular carci-
noma [43—46]. Although the interrelationship between T2DM
and NAFLD remains unclear [47], several studies suggest that
the coexistence of T2DM and NAFLD worsens the course of
both diseases. Indeed, the presence of NAFLD in T2DM pa-
tients hampers to maintain an optimal glycemic control as it
increases hepatic and peripheral insulin resistance [48].
Moreover, an increased risk of both macrovascular and
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Fig. 1 Screening for advanced fibrosis in high-risk population of
NAFLD. Algorithm for risk stratification of high-risk population for
NAFLD and therapeutic options. High-risk population are screened for
the presence of NAFLD including presence of hepatic steatosis identified
using ultrasound, CT scan or MRI, and absence of other causes of hepatic
steatosis [2¢]. The optimal strategy for the screening of advanced fibrosis
using clinical prediction rules (CPR) and imaging liver stiffness
measurement (LSM) needs to be determined in order to classify patients
with low risk, intermediate, and high-risk of advanced liver fibrosis. This
stratification will help to determine which patients requires a liver biopsy

microvascular complications of T2DM has been reported in
the presence of NAFLD [49-52]. In addition, several studies
have reported a significant association between NAFLD and
cardiovascular disease in several population including T2DM
[53, 54].

First-Degree Relatives of Patients with NAFLD-Related
Cirrhosis

Studies using a twin-study design have shown that both he-
patic steatosis and liver fibrosis are heritable trait even after
adjustment of common risk factors such as age, sex, BMI, and
Hispanic ethnicity [55, 56]. These data along with previous
retrospective family studies point towards an increased famil-
ial aggregation of NAFLD and NAFLD-related cirrhosis [57,
58]. In addition, Caussy et al. have demonstrated that first-
degree relatives of probands with NAFLD-related cirrhosis

for a confirmed diagnosis of stage of liver fibrosis unless clinical or
imaging evidence of cirrhosis [23-25]. Current therapeutic options are
presented based upon current AASLD guidelines [2¢¢] and cost-
effectiveness needs to be determined. **Pioglitazone may be
considered in patients with biopsy-proven NASH, and vitamin E may
be considered in nondiabetic patients with biopsy-proven NASH; both
treatments require risks and benefits evaluation [2¢¢]. BMI body mass
index, NFS NAFLD fibrosis score, T2DM type 2 diabetes mellitus,
ELF enhanced liver fibrosis, HCC hepatocellular carcinoma, US
ultrasound, CT computed tomography, MRI magnetic resonance imaging

have 12 times higher risk of having advanced fibrosis com-
pared to non-NAFLD individual [59¢]. This important finding
suggests that first-degree relatives of patients with NAFLD-
related cirrhosis should be screened for advanced fibrosis.
Further studies with larger familial cohort are needed to deter-
mine if a systemic screening for advanced fibrosis in first-
degree relatives is recommended and to improve future clini-
cal guidelines.

Despite these data, NAFLD remains largely
underdiagnosed in these high-risk populations. Interestingly,
the screening for NAFLD and especially advanced fibrosis in
patients with T2DM is recommended by the European
EASL/EASD/EASO Guidelines published in 2016 [60¢°]
and more recently by the American Diabetes Association
(ADA) guidelines in 2019 [61¢¢]. However, the latest guide-
lines from the American Association for the Study of Liver
Diseases (AASLD) in 2018 did not recommend the systematic
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screening for NAFLD in high-risk population such as diabetes
and obese patients due to uncertainties surrounding diagnostic
tests and treatment options, along with lack of knowledge
related to long-term benefits and cost-effectiveness of screen-
ing. Indeed, the systematic screening of obese and T2DM
would represent a large number of individuals considering
the growing epidemic of these metabolic diseases.
Therefore, the screening for NAFLD-related advanced fibro-
sis in these populations could be improved by incorporating
additional risk factors for advanced fibrosis including age
(e.g., greater than 50 years) and possibly presence of other
metabolic disorders such as dyslipidemia or hypertension.

Modality of Screening for NAFLD: How Should We
Screen High-Risk Population?

Several non-invasive modalities have been developed for the
screening of advanced fibrosis in NAFLD including blood
and imaging-based biomarkers.

Non-Invasive Blood-Based Biomarkers

The clinical predictive rules (CPR) derived from standard clin-
ical parameters including FIB-4 [62] and NAFLD fibrosis

score (NFS) [63] have been validated in large cohorts of pa-
tients with biopsy-proven NAFLD [6]. These CPRs are cur-
rently considered as first-line non-invasive tests for the screen-
ing of advanced fibrosis as they are easy to perform, inexpen-
sive, and widely available. The interpretation of the CPRs uses
a low and high cutoff. The advantage of these CPRs is a high
negative predictive value that enables to rule out patients with
low risk of having advanced fibrosis below the low cutoff.
However, these tests lack specificity for the diagnosis of ad-
vanced fibrosis, and a significant number of patients fall in
indeterminate “grey” zone between the low and high thresh-
old. Other proprietary formula including enhanced liver fibro-
sis (ELF™) [64], FibroTest® [65], Fibrometer® [66], and
FIBROSpect [67] for the non-invasive stage of fibrosis have
been developed. In addition, the peptide PRO-C3 that detects
the N-terminal pro-peptide of type III collagen (PIIINP) has
emerged as a non-invasive biomarker of fibrogenesis [68].
PRO-C3 incorporated in clinical and biological data has re-
cently been found to accurately detect the presence of ad-
vanced fibrosis in individuals with NAFLD [69, 70]
(Table 1). However, these tests are more expensive and are
currently not widely available in every center. The proprietary
tests provide a reasonable accuracy for lower stage of fibrosis
and detection of higher stage of fibrosis but was less

Table 1 Non-invasive tests blood-based biomarker for the detection of advanced fibrosis
NITs Parameters Cutoff Sensitivity Specificity NPV PPV
(%) (%) (%) (%)
Clinical predictive rules
FIB-4 [62] Age, ALT, AST, and Low cutoff 1.3 74 71 73 72
platelets count High cutoff 2.67 34 98 59 93
NES [63] Age, BMI, Low cutoff — 1.455 77 71 88 52
platelets count, albumin, AST, ALT, ngh cutoff 0.676 43 926 80 ]2
and IFG/diabetes
BARDI[71] BMI, AST, ALT, and diabetes 2 - - 96 43
BAAT [72] Age, BMI, ALT, and triglycerides 2 71 80 86 61
Proprietary tests
FibroTest® [65] Alpha-2 Low: 0.30 92 72 98 33
macroglobulin, apolipoprotein Al, High 0.70 25 97 60 89
haptoglobin, bilirubin, and GGT
Fibrometer®[66] Age, weight, glucose, AST, 0.49 78.5 95.9 87.9 92.1
ALT, platelets, and ferritin
ELF™ [64] P3NP, hyaluronate, and TIMP-1 0.3576 80 90 94 71
FIBROSpect NASH [67] alpha-2 macroglobulin, HA, and TIMP1 17 79.7 75.7 93.4 46.3
FIBC3 [70] age, BMI, T2DM, platelets count, PRO-C3 >-0.4 83 80 88 74
ADAPT [69] age, presence of diabetes, PRO-C3, 6.3287 90.9 72.6 96.6 48.4
and platelet count
Stepwise combination
eLIFT-FMYCTE [73] eLIFT: age, gender, AST, GGT, platelets, PT ~ >8 78.2 91.4 78.8  91.1
FMYCTE . fibrometer and LSM >0.715

ALT, alanine aminotransferase; AS7, aspartate aminotransferase; BMI, body mass index; /FG, impaired fasting glucose; P, prothrombine time; NAFLD,
nonalcoholic fatty liver disease; NASH, nonalcoholic steatohepatitis; N/7, non-invasive test, NES, NAFLD fibrosis score; NPV, negative predictive value;
PPV, positive predictive value, T7/MP metallopeptidase inhibitor, HA, hyaluronic acid; 72DM, type 2 diabetes mellitus
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extensively studied in large and independent cohort of patients
with NAFLD, and further validations are needed to determine
their role and utility in the risk stratification algorithm for the
detection of advanced fibrosis in high-risk population [4, 6°°].

Finally, the major limitation for the application of these
non-invasive tests for the screening of high-risk population
is that these tests have been developed in a different context
of use using population with a biopsy-proven NAFLD as in-
clusion criteria and therefore were not developed in the con-
text of screening patients with and without any indication for a
liver biopsy. In addition, some of them include the presence of
T2DM or BMI in their formula and therefore it is not best
suited in obese and T2DM population as it provides a high
rate of indeterminate score. In addition, a study performed by
Bril et al. suggests that the performance of non-invasive tests
developed from studies in non-diabetic populations should not
be directly extrapolated to patients with T2DM but warrants
specific validation [74]. Hence, patients with T2DM may need
different non-invasive tests, specifically developed for this
population.

Non-Invasive Imaging Biomarkers

Imaging modalities that assess liver stiffness as a surrogate for
liver fibrosis are also useful tools for the risk stratification of
patients, recently reviewed in reference [5¢¢]. Several modal-
ities are available including ultrasound-based methods includ-
ing supersonic shear-wave imaging (SSI) [75], vibration-
controlled transient elastography (VCTE) using FibroScan
[76—78], and acoustic radiation force impulse (ARFI)
(Table 2). These modalities have a higher diagnostic accuracy
for the detection of liver fibrosis and especially for the detec-
tion of cirrhosis. Several cutoffs depending on the methods

used, etiology of liver disease, and geographical origin have
been proposed (Table 2). Further validation in large and multi-
center cohort of patients with NAFLD will help to better de-
fine the cutoff for the detection of advanced fibrosis and how
to incorporate these ultrasound-based modalities in clinical
practice for the screening of advanced fibrosis depending on
their availability. Finally, magnetic resonance elastography
[81] has emerged as the most reliable and accurate non-
invasive modality for the detection of liver fibrosis especially
in intention to diagnose. MRE generally outperforms all
ultrasound-based modalities including ARFI [79] and
(VCTE) [82-84] and have lower risk of failure than
ultrasound-based elastography especially when BMI increases
[79, 81, 85]. However, its cost and lack of availability in point
of care make it less practical for the screening of high-risk
population.

While several non-invasive biomarkers are available for the
detection of liver fibrosis, the optimal clinical approach for
non-invasive screening of advanced fibrosis in T2DM and
obese patients remains unclear. The recent ADA guidelines
in favor for the screening for NAFLD in patients with
T2DM did not provide any recommendation regarding the
strategy for such screening [61¢¢]. In addition, the strategy
proposed by the EASL/EASO/EASD European guidelines
for the screening of advanced fibrosis using clinical predictive
rules such as FIB-4 or NAFLD fibrosis score lack of specific-
ity and have been questioned by tertiary center expert in the
clinical management of patients with T2DM and obesity [86,
87] suggesting that they would lead to an over-referral of
patients which may lead to substantial pejorative impact in-
cluding unjustified increase of health cost and more impor-
tantly source of anxiety for patients. Overall, further studies
assessing the diagnostic performance of single non-invasive

Table 2 Non-invasive imaging biomarkers for the detection of advanced fibrosis in NAFLD

Modality Geographical origin Cutoff* AUROC Sensitivity (%) Specificity (%) NPV PPV
>F3 (%) (%)
Ultrasound-based biomarkers
VCTE UK [76] 9.7 kPa 0.80 71 75 81 63
(M and XL probe)
USA [77] 8.6 kPa 0.83 80 74 89 59
(M and XL probe)
France and China [78] (M probe) 8.7 kPa 0.93 83.9 83.2 94.6 59.5
ARFI France [75] 1.26 m/s 0.84 81 78 - -
USA [79] 1.34 m/s 0.90 95 74 43 99
Japan [80] 1.77 m/s 0.97 100 91 100 71
SSI France [75] 9.3 kPa 0.86 84 83 - -
Magnetic resonance imaging
MRE Japan-USA [81] 3.62 kPa 0.93 82.5 83.2 93.3 61.8

UK United Kingdom, USA United State of America, VCTE vibration controlled transient elastography, SSI supersonic shear-wave imaging, NPV,

negative predictive value; PPV, positive predictive value.

*Optimal cutoff determined by Younden Index for the detection of advanced fibrosis stage fibrosis F3-F4
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tests or combination of blood-based and ultrasound-based bio-
markers are needed to determine the optimal algorithm and
strategy for the screening of advanced fibrosis in high-risk
population including T2DM and obese population.

Ultimately, liver biopsy remains the reference standard to
diagnose the presence of NASH and liver fibrosis and is rec-
ommended to formally establish the presence of advanced
fibrosis and cirrhosis unless imaging evidence for the diagno-
sis of NAFLD-cirrhosis [23-25] (Fig. 1).

Which therapeutic intervention options are available
for patients screened for NAFLD-related advanced
fibrosis?

The screening for advanced fibrosis in high-risk population
can be considered only if a therapeutic intervention is avail-
able and may benefit the patients. Although there is currently
no FDA-approved drug for the treatment of NASH or
NAFLD-related fibrosis, several therapeutic interventions
can be proposed once the presence of advanced fibrosis is
diagnosed (Fig. 1).

Pharmacological Treatment

Pharmacological therapy for the treatment of NASH or
NAFLD-related fibrosis is an intensive field of research with
currently 6 phase 3 and approximately 20 phase 2 clinical
trials for the treatment of NASH or liver fibrosis [7].
Recently, the interim analysis of the Phase 3
REGENERATE study met the primary endpoint of fibrosis
improvement (> 1 stage) with no worsening of NASH in pa-
tients treated with obeticholic acid 25 mg once daily versus
placebo [88e¢]. Hence, in a near future, specific therapeutics
are expected to be available. In addition, enrollment on clini-
cal trials may also be considered for patients screened for
advanced fibrosis that underwent a liver biopsy.

The American Association for the Study of Liver
Diseases (AASLD) [2¢¢] and European Association for
the Study of Liver (EASL) [60+°] guidelines recommend
that pioglitazone can be considered for use in patients
with biopsy-proven NASH. However, this medication
has the inconvenient of weight gain, fluid retention, and
increase risk of bone fracture; and risk and benefit should
be discussed with the patients. Likewise, vitamin E at a
daily dose of 800 IU/day improves liver histology in non-
diabetic and possibly diabetic adults with biopsy-proven
NASH [89, 90] but has been associated with increased
risk of prostate cancer and therefore may be considered
for nondiabetic patients with biopsy-proven NASH after
discussion of risks and benefit according to AASLD
guidelines [2°°].
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Lifestyle Intervention

Lifestyle intervention remains the cornerstone of the treatment
of NASH, and advanced fibrosis remains lifestyle intervention
including diet modification and increase in physical activity
[91¢]. Studies have demonstrated that weight loss of 10% is
associated with improvement of histological features of
NASH and liver fibrosis. The main inconvenient is that this
goal is difficult to achieve, requires usually specific coaching,
and is met by approximately 20% of the patients [89].

Cardiovascular Prevention

Given the strong association between the presence of ad-
vanced fibrosis and cardiovascular outcomes, patients identi-
fied with the presence of advanced fibrosis would also benefit
from more intensive cardiovascular prevention. Whether the
presence of advanced fibrosis should modify the cardiovascu-
lar risk stratification of these patients needs to be established
as there is currently not enough evidence available. However,
optimization and more intensive modification of associated
conventional cardiovascular risk factors such as statin treat-
ment for dyslipidemia, hypertension control, smoking cessa-
tion, and control of type 2 diabetes would benefit to patients
identified with advanced liver fibrosis [92].

Bariatric Surgery

In obese patients with BMI > 35 kg/m?, bariatric surgery can
be considered as it has demonstrated to improve and reverse
feature of NAFLD including hepatic steatosis, NASH and
liver fibrosis in several retrospective studies [93], and in a
large prospective study including 5-year follow-up [94, 95].
Inconvenient of bariatric surgery is that it is not recommended
for patient with decompensated cirrhosis due to significant
increased risk or mortality and may be considered in compen-
sated cirrhosis by trained surgeon after careful evaluation of
the risk and benefit balance [96].

Management of cirrhosis

The early detection of cirrhosis at asymptomatic stage and
before decompensation would also benefit to the patients as
they will undergo specific management and surveillance.
Indeed, screening for varices should be initiated at the diag-
nosis of cirrhosis, and specific follow-up will be initiated de-
pending on presence and the characteristic of varices or high-
risk signs of bleeding. In addition, patients with large varices
will benefit from prophylactic intervention to prevent bleeding
either by variceal band ligation or nonselective (3-blocker.
Moreover, closer surveillance of signs of decompensation
and screening for the development of HCC will be initiated.
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Finally, for the patients with decompensated cirrhosis, referral
for liver transplantation evaluation will be considered.

Is the Screening for NAFLD in High-Risk Population:
Cost-Effective?

The systematic screening for advanced fibrosis in high-risk
population should be recommended only if it is cost-effective.
However, there are currently very limited data available on the
cost-effectiveness assessment of screening strategy applied to
high-risk population such obese of T2DM.

However, there is a lack of real-world data on the true
economic burden of NAFLD [97¢]. Recent study have report-
ed that the costs associated with the care of patients with
NAFLD have recently been found to be very high [97+, 98]
with an annual direct costs associated with NAFLD in the
USA estimated of approximately $103 billion [99]. A cost-
effectiveness analysis performed by Zhang et al. has reported
that screening for NASH may be cost-effective especially in
high-risk population including obese and T2DM population
[100] whereas Corey et al. have reported that screening for
NASH in patients with type 2 diabetes is not cost-effective at
present mainly due to side effects of current available therapy.
However, bariatric surgery for the treatment of NASH was
demonstrated as cost-effective in obese patients [101].

Overall, the cost-effectiveness would need to be evaluated
considering the cost of the future therapy and long-term fol-
low-up with large cohort to be able to assess treatment out-
comes in the liver and in cardiovascular events.

Conclusion

NAFLD has become an important health concern affecting
approximately one-third of worldwide population and is ex-
pected to increase along with increase of global obesity epi-
demic. Epidemiological studies have enabled a better under-
standing of the natural history of NAFLD and have demon-
strated that the presence of advanced liver fibrosis is associat-
ed with increased risk of liver and overall mortality. Moreover,
high-risk population of progression towards advanced fibrosis
has been identified including obese, T2DM patients, and po-
tentially first-degree relatives of patients with NAFLD-
cirrhosis that would benefit from screening program for ad-
vanced fibrosis. However, the optimal strategy for such
screening needs to be better defined in order to perform an
efficient screening in primary care setting or in endocrinology
and obesity clinics and avoid over-referral in hepatology
clinics. Finally, based upon this optimal strategy, current and
future therapeutic options, the cost-effectiveness would need
to be confirmed to subsequently recommend a systematic
screening of high-risk population of NAFLD and NAFLD-
related advanced fibrosis.
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