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Nonalcoholic fatty liver disease (NAFLD) is currently the

most common cause of chronic liver disease in many re-

gions, affecting 15–40 % of the general population [1, 2].

One of the key challenges in managing NAFLD is differ-

entiating simple steatosis from advanced disease, i.e., those

with nonalcoholic steatohepatitis (NASH), advanced fi-

brosis or even cirrhosis [3]. The challenge is further sub-

stantiated by the poor correlation between liver fibrosis and

routine blood tests, e.g., the serum alanine aminotrans-

ferase (ALT) level [4]. Patients may have progressed to

advanced fibrosis or cirrhosis without any abnormalities in

these common blood parameters [5]. Liver biopsy is not

always feasible or acceptable to patients, especially to

those largely asymptomatic subjects; this has promoted the

popularity of noninvasive assessments of liver fibrosis for

NAFLD patients (Table 1) [6, 7].

Among the numerous noninvasive assessments, liver

stiffness measurement (LSM) by transient elastography is

one of the most popular tools [8]. This tool out-performed

other serum parameters in detecting advanced fibrosis or

cirrhosis [9]. Nonetheless, a false-positive diagnosis of

advanced fibrosis is not uncommon, in addition to LSM

results lying in the gray zone [9]. This would be an even

more serious problem in obviously obese subjects, as the

LSM is higher among those with a body mass index (BMI)

above 30 kg/m2 in the same fibrosis stage [10]. On the

other hand, the NAFLD fibrosis score (NFS) is the best-

studied serum-based combined clinical algorithm; it was

recommended in the latest American practice guidelines

for NAFLD [11]. All these observations have raised the

interest in combining these two well-studied noninvasive

parameters. On the other hand, magnetic resonance elas-

tography (MRE) is probably even more accurate than LSM

and NFS [12]. Nonetheless, MRE is not as widely available

as these two tools.

Recently, Chan et al. [13] evaluated the diagnostic

performance a novel two-step approach combining NFS

and LSM. The beauty of this study was the robust

methodology of including two independent groups of pa-

tients as the training and validation cohort, respectively.

The detailed comparison of the performance of various

approaches, be it either parameter alone or combining two

parameters in different fashions, established this novel two-

step approach as the best among the five to avoid liver

biopsy. Similar approaches have been proposed in patients

with chronic hepatitis B [14, 15]; this was the first time in

NALFD patients.

The unresolved questions remaining include the subop-

timal performance of NFS in Asian subjects because of the

different BMI cutoffs for obesity [16]. This was echoed by

the relatively low sensitivity (40 %) of NFS to predict

advanced fibrosis in Chan’s study. Investigators should pay

special attention when applying any parameters derived

from the west to Asian patients, such that different cutoffs

or even different algorithms should be considered. It would

be helpful if another serum parameter with better perfor-

mance could be found. Cytokeratin-18 (CK18) fragments

have been investigated extensively as novel biomarkers for
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NASH [17, 18], but in the latest guideline it was considered

premature to recommend them in routine clinical practice

[11].

Another big area for further investigation is the

prospective longitudinal assessment of liver fibrosis in

NAFLD subjects. Luckily a grossly elevated ALT level is

uncommonly seen in NAFLD subjects such that the con-

founding effect of ALT on LSM [19] would be minimal.

The current major limitation of all these noninvasive tools

is that they have largely been investigated in cross-sec-

tional studies; thus, their utility in monitoring a disease’s

natural history and predicting outcomes or responses to

therapeutic interventions remains to be defined. Since liver

fibrosis changes relatively slowly compared to liver fat,

with short-term lifestyle modifications [20], studies of

sufficiently long follow-up duration would be prudent to

demonstrate the change in liver fibrosis [21]. Recently,

NFS was found to be valuable in predicting liver-related

events and deaths in a study with a median follow-up du-

ration of nearly 9 years [22]. More data from similar

studies would be useful to ascertain the role of these

noninvasive tools.

A newly published phase 2 study by the NASH Clinical

Research Network tested the use of obeticholic acid, a far-

nesoid X receptor agonist, in NASH (the FLINT trial) and

first demonstrated that a pharmacological agent improved

liver fibrosis after 18 months of treatment. This exciting

observation not only shed the light on the therapeutic aspect

of NASH, it also shows the need for noninvasive tools to

assess the on-treatment response of liver fibrosis [23].

In conclusion, the study by Chan et al. provides valuable

data on this novel two-step approach combining NFS and

LSM to improve the accuracy of predicting advanced fi-

brosis and reducing the need for liver biopsy. Future study

should be directed toward the values of these tools in a

longitudinal fashion.
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