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To the Editor:
We thank Dr Li for his valuable comments in line with 2
important topics in the field of non-invasive liver tests: the
process of developing non-invasive strategies and the context of
their use.

Populations can differ between centres, but the fact that non-
invasive tests are developed and evaluated in samples of patients
selected for liver biopsy is probably a more important source of
heterogeneity. Indeed, liver biopsy comes at the end of a multi-
step process, which is influenced by awareness of liver diseases,
as well as local guidelines and procedures. Such heterogeneity
largely contributes to the differences in sample characteristics
and diagnostic accuracy observed between the different pub-
lished studies. As mentioned by Li, it is highly likely that a test or
an algorithm developed and well-fitted in a single centre pop-
ulation may not be suitable for other centres. In our study, the
patient characteristics significantly differed between the 4
participating centres.1 We pooled data from the 4 centres with
the aim of capturing the different patient profiles in a more
representative sample which would provide robust results
applicable to clinical practice. The randomization in derivation
and validation sets allowed an internal cross-validation which is
referred to in the TRIPOD guidelines as a phase IIa study.2 We
now encourage other teams to perform independent and
external validation of our findings, which corresponds to phase
IV in the TRIPOD guidelines.

Our algorithms were developed in a population of patients
included in tertiary care centres where the prevalence of the
target is high, and it is important to underline our results are
relevant in this context of use. Interestingly, our results were
similar to those of Shah et al., who reported on a large pro-
spective cohort from the US, also including patients from tertiary
centres but with a lower prevalence of advanced fibrosis (23%).3

As in our work, the higher cut-off for Fibrosis-4 (FIB4) was
calculated at 2.67, providing 98% specificity and a positive pre-
dictive value (PPV) of 80%. Most false positive results obtained
with our algorithm were in patients with some fibrosis on liver
biopsy, mostly F2 stage. A recent meta-analysis has shown that
liver-related prognosis in non-alcoholic fatty liver disease
(NAFLD) significantly worsens beyond the F2 fibrosis stage.4

Therefore, it is not surprising that FIB4 >2.67 identifies a subset
of patients with NAFLD in tertiary care centres who have
impaired liver-related prognosis.5 We found similar prognostic
significance in NAFLD for vibration-controlled transient elas-
tography and the specialized blood test FibroMeter.6 Taken
together, all these findings suggest that, beyond imperfect PPVs,
non-invasive fibrosis tests identify a subset of patients for whom
specialized management and treatment of the disease is
mandatory.
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Considering the high prevalence of NAFLD and the low rate of
patients who progress to advanced disease, non-invasive tests
could be particularly useful for identifying advanced fibrosis in
at-risk populations. In such a context, the prevalence of the
target is much lower than in specialized tertiary care centres. As
an example, the global prevalence of advanced fibrosis among
patients with type 2 diabetes mellitus has been estimated at 5%.7

As underlined by Li, PPV decreases alongside disease prevalence.
However, in such contexts, it should also be underlined that
negative predictive values are even better, which allows non-
invasive fibrosis tests to very confidently exclude advanced
fibrosis in a large majority of patients with NAFLD. Considering
the expected poor PPV in the specific context of screening for
advanced fibrosis, we agree that at-risk patients selected by the
first-line test should undergo evaluation with specialized fibrosis
tests to confirm the diagnosis. With this approach, the diagnostic
accuracy of the second-line specialized test is likely to match
that found in published studies. Indeed, the screening test will
select an at-risk population that is likely similar to the pop-
ulations in which specialized fibrosis tests were developed and
validated.
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