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Nonalcoholic fatty liver disease (NAFLD), or metabolic
dysfunction-associated fatty liver disease (MAFLD), accord-
ing to a new consensus-driven nomenclature proposed by
a group of experts', has an estimated prevalence of 25 to
30% in the adult population and is the most frequent cause
of abnormal liver function tests (LFTs) seen in the primary
healthcare setting in Europe and North America?.

The pathophysiology of NAFLD is complex but appears
to be a continuum of entities, ranging from obesity to
metabolic syndrome and diabetes. Environmental factors
can affect the genetic expression, causing weight gain.
When the expansion capacity of the subcutaneous tissue is
reached, it produces an increase in free fatty acid (FFA)
mobilization, resulting in visceral and ectopic fat depo-
sition. The increase in FFA deposition promotes insulin
resistance (IR), inhibiting insulin-mediated glucose uptake.
Thus, adipose tissue IR facilitates lipolysis and increases the
flow of FFAs to the liver, inducing hepatic IR and enhanc-
ing glucose production, hepatic de novo lipogenesis, and
atherogenic dyslipidemia®.

Those pathogenic mechanisms are reflected in the preva-
lence of NAFLD, in parallel with the prevalence of obesity,
metabolic syndrome, and diabetes. The prevalence of obe-
sity in patients with NAFLD is 51%, the prevalence of obesity
in patients with nonalcoholic steatohepatitis (NASH) is 81%,
and the prevalence of NAFLD in patients with obesity varies
from 60 to 95%°.

NAFLD has a broad clinical spectrum, ranging from sim-
ple steatosis with fatty infiltration of > 5% of the liver
parenchyma and no ballooning degeneration or inflamma-
tion, to NASH, with necroinflammation and hepatocellular
damage (ballooning degeneration of hepatocytes, Mallory
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bodies, or megamitochondria), and finally to the devel-
opment of cirrhosis and a greater risk for hepatocellular
carcinoma’.

End-stage liver disease secondary to NAFLD is currently
the main indication for liver transplantation®.

Importantly, only a small number of patients with NAFLD
(approximately 5%) develop clinically significant liver dis-
ease during follow-up, and the severity of liver fibrosis is
the main factor determining outcome in those patients.

Unfortunately, normal aminotransferase (ALT/AST) levels
do not rule out progressive disease in NAFLD, and patients
with normal ALT can develop progressive liver disease’. In
addition, ALT can be normal in > 50% of patients with NASH
and up to 80% of patients with NAFLD. ALT levels are neither
indicative nor predictive of NASH or fibrosis stage.

The advantage of the noninvasive fibrosis tests, such as
the FIB-4 index and the NAFLD fibrosis score (NFS), is their
capacity to rule out advanced liver disease (F3-F4 fibrosis
stages) but they are less accurate in identifying intermedi-
ate stages of fibrosis'’. Those scores are frequently used in
clinical practice due to their accessibility. However, neither
the FIB-4 score nor the NFS has a sufficiently adequate pos-
itive predictive value (PPV) to enable them to be used on
their own, for predicting NASH and fibrosis'' (Table 1).

Liver ultrasound (US) is the most widely used imaging
method for diagnosing hepatic steatosis. The advantages of
liver US are its consistent availability and the fact that it
is well established, easily tolerated, and relatively inex-
pensive. A meta-analysis that included more than 2,800
patients showed that liver US could distinguish the pres-
ence of moderate-to-severe fatty liver, with 85% (80-89%)
sensitivity and 93% (87-97%) specificity. In clinical practice,
liver US detects steatosis when the fat content of the liver
is greater than 10 to 20%. Nevertheless, its diagnostic accu-
racy for liver steatosis decreases, in patients with coexisting
obesity and kidney disease, and it is not appropriate for
evaluating fibrosis'>'3.
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Table 1  Cutoff values of the noninvasive scores for predicting fibrosis stages in NAFLD.

Noninvasive markers of fibrosis in NAFLD FO-F2 Indeterminate F3-F4
NAFLD fibrosis score (NFS)'® : cutoff point < -1.455 -1.455 to 0.676 > 0.676
FIB-4 index'® : cutoff point <1.45 1.45 to 3.25 > 3.25

One of the most reliable noninvasive tools for ruling out
advanced fibrosis is liver elastography, whether shear wave
elastography (SWE) or vibration-controlled transitory elas-
tography (VCTE), given that its negative predictive value
(NPV) is better than its PPV. For example, when utiliz-
ing VCTE, fibrosis is unlikely, with a value < 6 kilopascals
(kPa) whereas higher values increase the probability of
more severe fibrosis, which predicts the risk for decom-
pensation. However, fibrosis can be overestimated in cases
of cholestasis, obesity, hepatitis, and hepatic congestion.
Likewise, values > 14 kPa are predictive of cirrhosis and val-
ues > 20kPa correlate well with clinically significant portal
hypertension'* 13,

In the present issue of the Revista Mexicana de Gastroen-
terologia, Marciano et al.'® conducted a multicenter study
on adult patients with NAFLD, followed by hepatologists,
in which they calculated the FIB-4 index and NFS, and the
patients with at least one score indicative of indeterminate
or high risk for fibrosis, were to undergo elastography stud-
ies for fibrosis staging. Of the 238 patients evaluated, 54%
had at least one noninvasive score that suggested indetermi-
nate or high risk for fibrosis, and of those patients only 56%
underwent the later studies for fibrosis staging. The main
limitation to ordering those studies was related to medical
insurance coverage and the cost of the elastography tests.

In their study, Marciano et al."® emphasize that a high
percentage of the patients with NAFLD, evaluated using
the noninvasive scores, had an indeterminate risk or a high
risk for fibrosis. However, less than half of those patients
underwent further diagnostic testing, demonstrating poor
adherence to the currently proposed algorithms, on the part
of the hepatologists.

Some advisory comments are in order. The study dis-
cussed herein was designed before the two-step algorithms
for fibrosis evaluation were widely accepted. Furthermore,
the value of those algorithms continues to be challenged by a
heterogeneous disease with no approved drug treatment, in
which lifestyle changes are the basis for all treatment plans
and weight loss (> 3 to 10%) is associated with histologic
improvement.

In addition, it is difficult for those algorithms to be
adopted by the different healthcare systems, given the wide
variety of evaluation methods and costs involved. That sit-
uation is reflected in the study discussed herein, in which
half of the physicians stated that the main obstacle for
further diagnostic study of the patients was the lack of medi-
cal insurance and problems related to costs. Despite those
limitations, the findings of Marciano et al. are important,
both adding valuable information to the growing evidence
of the problem NAFLD represents for Latin American health-
care systems and underlining the need for standardizing the
diagnostic algorithms in patients with NAFLD.

Adequate use of the noninvasive tests can aid in improv-
ing risk stratification in patients with NAFLD, as well as in

satisfactorily detecting the patients in F2/F3 stages of fibro-
sis. Thus, current guidelines propose the use of noninvasive
tools for evaluating fibrosis and recommend a two-step algo-
rithm for simplifying the clinical management of patients
with NAFLD’. Previous studies have also shown that improv-
ing the referral pattern at the primary healthcare level, for
patients with NAFLD, could reduce the number of unneces-
sary referrals to specialists by more than 80%'".

The study by Marciano et al.'® emphasizes the fact that
NAFLD is common and affects more than one-fourth of the
population. Noninvasive tests are needed to identify which
patients with NAFLD require closer follow-up. Aminotrans-
ferase level quantification and liver US are not sensitive for
detecting patients with fibrosis. In addition, the isolated use
of the FIB-4 index and NFS, as well as elastography studies,
lacks sufficient PPV for predicting NASH and liver fibrosis.
Their combined use is a better option (e.g., FIB-4 plus VCTE).
This is an essential area of research, especially because
there is preliminary evidence from ongoing research that the
use of drugs that improve steatosis leads to the resolution
of NASH, as well as fibrosis.

Conflict of interest

The authors declare that there is no conflict of interest.

References

1. Eslam M, Sanyal AJ, George J. International Consen-
sus P. MAFLD: A Consensus-Driven Proposed Nomencla-
ture for Metabolic Associated Fatty Liver Disease. Gas-
troenterology. 2020;158:1999-2014.e1, http://dx.doi.org/10.
1053/j.gastro.2019.11.312.

2. Vernon G, Baranova A, Younossi ZM. Systematic review:
The epidemiology and natural history of non-alcoholic fatty
liver disease and non-alcoholic steatohepatitis in adults. Ali-
ment Pharmacol Ther. 2011;34:274-85, http://dx.doi.org/10.
1111/j.1365-2036.2011.04724.x.

3. Godoy-Matos AF, Silva WS, Valerio CM. NAFLD as a contin-
uum: From obesity to metabolic syndrome and diabetes.
Diabetol Metab Syndr. 2020;12:60, http://dx.doi.org/10.
1186/513098-020-00570-y.

4. Younossi ZM, Koenig AB, Abdelatif D, et al. Global epidemiology
of nonalcoholic fatty liver disease - Meta-analytic assess-
ment of prevalence, incidence, and outcomes. Hepatology.
2016;64:73-84, http://dx.doi.org/10.1002/hep.28431.

5. Pallayova M, Taheri S. Non-alcoholic fatty liver dis-
ease in obese adults: Clinical aspects and current
management  strategies. Clin  Obes.  2014;4:243-53,
http://dx.doi.org/10.1111/cob.12068.

6. Perumpail BJ, Khan MA, Yoo ER, et al. Clinical epidemi-
ology and disease burden of nonalcoholic fatty liver dis-
ease. World J Gastroenterol. 2017;23:8263-76, http://dx.doi.
org/10.3748/wjg.v23.i47.8263.


dx.doi.org/10.1053/j.gastro.2019.11.312
dx.doi.org/10.1053/j.gastro.2019.11.312
dx.doi.org/10.1111/j.1365-2036.2011.04724.x
dx.doi.org/10.1111/j.1365-2036.2011.04724.x
dx.doi.org/10.1186/s13098-020-00570-y
dx.doi.org/10.1186/s13098-020-00570-y
dx.doi.org/10.1002/hep.28431
dx.doi.org/10.1111/cob.12068
dx.doi.org/10.3748/wjg.v23.i47.8263
dx.doi.org/10.3748/wjg.v23.i47.8263

Revista de Gastroenterologia de México 87 (2022) 1-3

10.

1.

12.

13.

14.

. Chalasani

. Wong RJ,

N, Younossi Z, Lavine JE, et al. The diag-
nosis and management of nonalcoholic fatty liver dis-
ease: Practice guidance from the American Association for
the Study of Liver Diseases. Hepatology. 2018;67:328-57,
http://dx.doi.org/10.1002/hep.29367.

Aguilar M, Cheung R, et al. nonalcoholic
steatohepatitis is the second leading etiology of liver
disease among adults awaiting liver transplantation in
the United States. Gastroenterology. 2015;148:547-55,
http://dx.doi.org/10.1053/j.gastro.2014.11.039.

. Maximos M, Bril F, Sanchez P, et al. The role of liver fat

and insulin resistance as determinants of plasma aminotrans-
ferase elevation in nonalcoholic fatty liver disease. Hepatology.
2015;61:153-60, http://dx.doi.org/10.1002/hep.27395.
McPherson S, Hardy T, Dufour JF, et al. Age as a
confounding factor for the accurate non-invasive diag-
nosis of advanced NAFLD fibrosis. Am J Gastroenterol.
2017;112:740-51, http://dx.doi.org/10.1038/ajg.2016.453.
Shah AG, Lydecker A, Murray K, et al. Comparison of nonin-
vasive markers of fibrosis in patients with nonalcoholic fatty
liver disease. Clin Gastroenterol Hepatol. 2009;7:1104-12,
http://dx.doi.org/10.1016/j.cgh.2009.05.033.

Castera L, Friedrich-Rust M, Loomba R. Noninvasive assess-
ment of liver disease in patients with nonalcoholic fatty
liver disease. Gastroenterology. 2019;156:1264-81.e4,
http://dx.doi.org/10.1053/j.gastro.2018.12.036.

Hernaez R, Lazo M, Bonekamp S, et al. Diagnostic accu-
racy and reliability of ultrasonography for the detection of
fatty liver: A meta-analysis. Hepatology. 2011;54:1082-90,
http://dx.doi.org/10.1002/hep.24452.

Vuppalanchi R, Siddiqui MS, Van Natta ML, et al. Performance
characteristics of vibration-controlled transient elastography
for evaluation of nonalcoholic fatty liver disease. Hepatology.
2018;67:134-44, http://dx.doi.org/10.1002/hep.29489.

15.

16.

17.

18.

19.

et al. Liver stiff-
hypertension related

Robic MA, Procopet B, Metivier S,
ness accurately predicts portal
complications in patients with chronic liver disease:
A prospective study. J Hepatol. 2011;55:1017-24,
http://dx.doi.org/10.1016/j.jhep.2011.01.051.

Marciano S, Dirchwolf M, Torres MC, et al. Fibrosis assessment in
patients with non-alcoholic fatty liver disease: Adherence and
barriers to comply with proposed algorithms. Rev Gastroenterol
Mex. 2021, http://dx.doi.org/10.1016/j.rgmx.2020.08.006.
Srivastava A, Gailer R, Tanwar S, et al. Prospective evalu-
ation of a primary care referral pathway for patients with
non-alcoholic fatty liver disease. J Hepatol. 2019;71:371-8,
http://dx.doi.org/10.1016/j.jhep.2019.03.033.

Sterling RK, Lissen E, Clumeck N, et al. Development of a sim-
ple noninvasive index to predict significant fibrosis in patients
with HIV/HCV coinfection. Hepatology. 2006;43:1317-25,
http://dx.doi.org/10.1002/hep.21178.

Angulo P, Hui JM, Marchesini G, et al. The NAFLD fibrosis
score: A noninvasive system that identifies liver fibro-
sis in patients with NAFLD. Hepatology. 2007;45:846-54,
http://dx.doi.org/10.1002/hep.21496.

Aldo J. Montano-Loza*

Division of Gastroenterology and Liver Unit, University of

Alberta Hospital, Edmonton, Alberta, Canada

*Corresponding author. Professor of Medicine, Director of

Clinical Research, University of Alberta, Division of
Gastroenterology and Liver Unit, 8540 112 Street NW,
Zeidler Ledcor Centre, Edmonton, AB, T6G 2X8, Canada.
Tel.: (780) 248-1892. Fax: (780) 248-1895.

E-mail address: montanol@ualberta.ca


dx.doi.org/10.1002/hep.29367
dx.doi.org/10.1053/j.gastro.2014.11.039
dx.doi.org/10.1002/hep.27395
dx.doi.org/10.1038/ajg.2016.453
dx.doi.org/10.1016/j.cgh.2009.05.033
dx.doi.org/10.1053/j.gastro.2018.12.036
dx.doi.org/10.1002/hep.24452
dx.doi.org/10.1002/hep.29489
dx.doi.org/10.1016/j.jhep.2011.01.051
dx.doi.org/10.1016/j.rgmx.2020.08.006
dx.doi.org/10.1016/j.jhep.2019.03.033
dx.doi.org/10.1002/hep.21178
dx.doi.org/10.1002/hep.21496
mailto:montanol@ualberta.ca

