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Abstract

Steatotic liver disease is present in a majority of people with type 2 diabetes, and guidance now recommends that they be screened
for the fibrosis that determines whether it matters. The recommended first step is FIB-4, a score calculated from age,
transaminases and platelet count, with a value below 1.30 taken to exclude advanced fibrosis and anything above it triggering
elastography or a serum marker. The difficulty is that FIB-4 performs modestly in this population. In 149 patients with type 2
diabetes and steatotic liver disease, elastography identified advanced fibrosis in 7.4 per cent and some degree of fibrosis in 75.8
per cent, while four non-invasive scores applied to the same people flagged 14.1, 8.7, 5.4 and 3.4 per cent as high risk. Reported
areas under the curve for FIB-4 in diabetes cohorts are 0.711 and 0.735, against 0.936 for an elastography-based index. In
primary care, screening 308 patients found 59 per cent with steatotic liver disease, 7 per cent with suspected advanced fibrosis
and 1.9 per cent with cirrhosis. This review sets out what the pathway detects and where it is weakest.
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Material and Methods

Search strategy: PubMed and the archives of the major

diabetes is itself one of the qualifying criteria, so essentially
every person with fatty liver and diabetes meets the definition
[1,3].

Prevalence is high. Steatotic liver disease affects up to 30

hepatology, diabetes and endocrinology journals were searched
for studies of fibrosis assessment in type 2 diabetes. Search
terms combined steatotic liver disease, NAFLD and MASLD
with type 2 diabetes, FIB-4, NAFLD fibrosis score, transient
elastography, liver stiffness and screening. Reference lists of the

per cent of the general adult population and up to 70 per cent of
people with type 2 diabetes, and exceeds half in those with
[3,4,5].
important variable is not steatosis but fibrosis, which is what

additional metabolic comorbidity The clinically

principal guidelines [8,9,10] were screened by hand for primary

predicts cirrhosis, hepatocellular carcinoma and liver-related
mortality [6,7,27,28]. Systematic screening in diabetes outpatient
settings has been argued for on exactly that basis [29,30,31].

Guidance from the hepatology, diabetes and endocrine
societies now recommends that people with type 2 diabetes be

sources.

Eligibility: Studies were included if they reported the
prevalence of steatotic liver disease or fibrosis in populations
with type 2 diabetes, evaluated a non-invasive test against a
reference standard, or set out a screening pathway. Studies iIll
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mixed populations are cited where diabetes-specific data are
reported and are identified as such.

Data extraction and handling: Design, setting, sample size,
the reference standard used and the reported estimate were
extracted as published. The reference standard is stated alongside
every accuracy figure, because biopsy-based and
elastography-based estimates are not interchangeable, and the
method used to define fibrosis determines the prevalence
reported. No pooling or re-analysis was performed. Figures 1 to
6 and Tables 1 to 3 reproduce published values only. This is a
narrative synthesis and was not registered as a systematic

review.

Results

What screening finds in primary care: A prospective study
offered assessment to 308 people with type 2 diabetes in primary
care. Steatotic liver disease was present in 59 per cent, suspected
advanced fibrosis, defined as a liver stiffness measurement of 10
kPa or above, in 7 per cent, and findings consistent with cirrhosis
in 1.9 per cent (Figures 2 and 5) [11]. Those proportions define
the clinical problem: the majority have the disease, a small
minority have the stage of it that changes management.

STEATOTIC LIVER DISEASE IN A PRIMARY CARE DIABETES COHORT

mmm Steatotic liver disease
=== No steatotic liver disease

Figure 2: Steatotic liver disease in a primary care diabetes cohort
[11]

The recommended pathway: The stepwise approach begins
with FIB-4, calculated from age, aspartate and alanine
transaminase and platelet count. A value below 1.30 is taken to
make advanced fibrosis unlikely and no further testing is
advised. A value of 1.30 or above triggers a second-line
assessment, either vibration-controlled transient elastography or
the enhanced liver fibrosis serum test, whose accuracy has been
assessed in meta-analysis [22], with liver stiffness thresholds
around 8, 10 and 15 kPa marking increasing probability of
advanced disease and referral to hepatology (Figure 3, Table 1)
[8,9,12].

YIELD OF SCREENING 308 PRIMARY CARE PATIENTS
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Figure 5: Yield of screening 308 primary care patients with type
2 diabetes [11]

THE TWO-STEP SCREENING PATHWAY

All patients with type 2 diabetes

Step 1: calculate FIB-4

below 1.30: no further test 1.30 or above: go to step 2

most patients l

stop here

Elastography, or the ELF test

5

8 kPa or above: refer to hepatology

Figure 3: The two-step screening pathway as recommended
[8,9,12]

Step Test Action
Step 1 FIB-4 below 1.30 Advanced fibrosis unlikely; no further
test

Step 1 FIB-4 1.30 or above Proceed to second-line assessment

Step 2 Liver stiffness below 8 kPa Advanced fibrosis unlikely

Step 2 Liver stiffness 8 kPa or Refer to hepatology
above

Step 2 Liver stiffness 15 kPa or High probability of advanced disease
above

Table 1: The stepwise non-invasive pathway and the action
attached to each result [8,9,12]

What elastography detects: A cross-sectional study of 149
people with type 2 diabetes and steatotic liver disease used
transient elastography as the reference. Advanced fibrosis was
present in 7.4 per cent (95% CI 3.7 to 12.8), while some degree
of fibrosis was detected in 75.8 per cent (95% CI 68.2 to 82.5)
(Figure 6) [13]. The gap between those two figures is worth
holding on to: most of these patients have measurable fibrosis
and very few have the amount that carries prognostic weight.

Table 2: Principal studies reviewed, with the finding as reported
by the original investigators
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FIBROSIS DETECTED BY ELASTOGRAPHY IN 149 PATIENTS
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Figure 6: Fibrosis detected by elastography in 149 patients with
type 2 diabetes [13]

The scores disagree with each other: In that same cohort,
four non-invasive scores were applied to the same patients. The
BARD score classified 14.1 per cent as high risk, the NAFLD
fibrosis score placed 8.7 per cent in the F3 to F4 range, FIB-4
identified 5.4 per cent as high risk and APRI 3.4 per cent as
(Figure 1) [13].
elastography-defined prevalence of 7.4 per cent, the four scores

having severe fibrosis Against an

bracket the answer without agreeing on it, and a patient's
classification depends materially on which score the clinic uses.

FOUR SCORES APPLIED TO THE SAME 149 PATIENTS
~ 17.5 -
=]
—
< 15.0 1 14.1%
=
= 125 -
©
© 10.0 - 8.7%
g 7.4% by elastography
© 75 e e e e e
= 5.4%
qc) 5.0 -
o 3.4%
o 2.5-
a
0.0 - [
BARD NAFLD FIB-4 APRI
fibrosis score

Figure 1: Four non-invasive scores applied to the same 149
patients [13]

How FIB-4 performs in diabetes: Reported discrimination is
modest. In a cohort of 1,503 individuals, a modified index
developed specifically for diabetes achieved an area under the
curve of 0.771 against 0.735 for FIB-4 (p = 0.012) [14]. In 273
patients with type 2 diabetes, an elastography-based index
combining liver stiffness with transaminase and steatosis
measurement reached 0.936 against 0.711 for FIB-4 (Figure 4)
[15]. FIB-4 was derived in populations with viral hepatitis rather
than diabetes, and its dependence on age causes systematic
misclassification at the extremes of the age range, which has
thresholds [16,17].
Individual patient data meta-analysis and trial baseline datasets

prompted proposals for age-adapted

give a broader view of how these tests compare [23,24], and
sequential combinations have been proposed to improve on any

single score [26,33,34].

cohort of 273
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REPORTED ACCURACY IN TWO SEPARATE COHORTS
cohort of 1,503

g 1.0 -
>
[v]
O 0.8 -
o
=4
206 -
)
5
S 0.4 -
=]
©
0.2~
<<

0.0 -

FIB-4 Diabetes
Fibrosis Index

Figure 4: Reported accuracy of FIB-4 against alternative indices

in two cohorts [14,15]

Study Population and reference

Principal reported finding

Primary care cohort 308 with type 2 diabetes,

59% steatotic liver disease;

[11] elastography 7% suspected advanced
fibrosis

Cross-sectional cohort | 149 with diabetes and Advanced fibrosis 7.4%; any

[13] steatosis, elastography fibrosis 75.8%

Same cohort [13] Four scores, same patients | High risk in 14.1%, 8.7%,
5.4% and 3.4%

Modified index study | 1,503 individuals Diabetes-specific index

[14] 0.771 against FIB-4 0.735

Elastography index 273 with type 2 diabetes Combined index 0.936

study [15] against FIB-4 0.711

Society guidance Consensus Two-step pathway from

[8,9,10] recommendations FIB-4 to elastography or ELF

Where the guidelines disagree: The recommendations are
not identical. There is an unresolved discrepancy over whether
every patient with a FIB-4 above 1.30 should undergo
second-line assessment, or only those in the intermediate band
between 1.30 and 2.66, with values above that referred directly
[8,10,18]. The practical consequence is the size of the group sent
for elastography, which in a condition affecting most people
with diabetes is the difference between a feasible pathway and an
unaffordable one [19,20].

Point of difference | Position taken Consequence
Threshold for step 2 | Any FIB-4 above 1.30 Larger group tested; higher cost
Threshold for step 2 | Only 1.30 to 2.66 Smaller group; direct referral

above 2.66

Fixed 1.30 threshold Misclassification in older

patients

Age adjustment

Age adjustment Age-adapted thresholds | Fewer false positives above 65

Table 3: Unresolved points in the recommended pathway and
their practical effect [8,10,16,18]

What fibrosis stage predicts: The reason staging matters is
that outcome tracks fibrosis and not the other histological
features. Long-term follow-up of biopsied cohorts found fibrosis
stage to be the strongest predictor of disease-specific mortality,
and meta-analysis across studies showed mortality rising with
each stage [6,27,28]. Prospective outcome data confirm that
patients with advanced fibrosis accumulate liver-related event?s)
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at a rate that those without do not [7]. This is why a pathway that
stops at detecting steatosis achieves very little, and why the
second step of the pathway carries the clinical weight.

Combining tests rather than choosing between them:
Because no single non-invasive test performs well enough alone,
sequential combinations have been proposed, applying a second
test only to those whose first result is indeterminate [26,33].
Individual patient data meta-analysis across cohorts has
compared the available tests directly and supports the general
approach while showing that accuracy in unselected populations
is lower than in the enriched cohorts where these tests were
derived [23,24]. Published care pathways translate this into a
sequence that primary care can follow [25,32].

Discussion

The case for screening is not in dispute. Liver disease in
diabetes is common, asymptomatic until late, and the group with
advanced fibrosis carries a materially worse prognosis that
current management does not address unless it is identified
[6,7,11]. A pathway that starts with a score calculable from tests
already in the record is a reasonable way to begin.

What deserves more scepticism is the confidence placed in
the first step. Four validated scores applied to one group of 149
patients returned 14.1, 8.7, 5.4 and 3.4 per cent [13]. That is a
fourfold spread, and it means a statement that a given proportion
of patients has advanced fibrosis is incomplete without naming
the instrument. FIB-4 sat second-lowest in that comparison and
its reported discrimination in diabetes cohorts, 0.711 and 0.735,
is modest for a test used to close the pathway for the majority of
patients [14,15].

The reason is structural. FIB-4 was derived in populations
with viral hepatitis, where the relationship between
transaminases, platelets and fibrosis differs from that in
metabolic liver disease, and it incorporates age directly, so an
older patient with no liver disease can cross the threshold on age
alone [16,17]. Applying it to a diabetes population is an
extrapolation, and the diabetes-specific index that outperformed

it, at 0.771 against 0.735, did so by only a modest margin [14].

The 75.8 per cent figure is the one most likely to be misread.
Some degree of fibrosis in three quarters of patients sounds
alarming, and it is not the same finding as advanced fibrosis in
7.4 per cent [13]. Mild fibrosis is common, frequently
non-progressive, and does not by itself warrant referral.
Reporting the higher number without the lower one would
generate referrals the hepatology service cannot absorb and
anxiety the evidence does not support.

On the guideline disagreement, the honest position is that it
is unresolved rather than settled in either direction [8,10,18].
Sending everyone above 1.30 for elastography is more sensitive
and considerably more expensive; restricting step two to the 1.30
to 2.66 band is cheaper and accepts that some cases will be
referred directly on a score alone. Which is preferable depends

on local elastography capacity, which is not evenly distributed
and is the practical constraint that most determines whether any
of this happens [19,20]. Published care pathways set out how the
steps might be organised in practice [25,32].

A further consideration is what happens to the large group in
the middle. If three quarters of patients have some fibrosis and
one in thirteen has advanced fibrosis, then the majority of
positive findings on a sensitive test represent disease that will not
progress in that person's lifetime [13,27]. Communicating that
distinction is not straightforward. A patient told they have liver
fibrosis will reasonably assume it is the kind that matters, and the
pathway generates that conversation far more often than it
generates a referral.

There is also an unresolved question about what a positive
result changes. Screening is worthwhile if identification leads to
something, and for advanced fibrosis it does: surveillance,
hepatology input and attention to the metabolic drivers [8,9,25].
For the much larger group with mild fibrosis the management is
the management of type 2 diabetes and cardiovascular risk,
which was already indicated [5,29]. No randomised trial has yet
shown that screening for fibrosis in diabetes improves
liver-related outcomes, and that gap is worth naming rather than
assuming the benefit follows from the association [7,19].

2. Eslam M, Newsome PN, Sarin SK, Anstee QM, Targher G,
Romero-Gomez M, et al. "A new definition for metabolic
dysfunction-associated fatty liver disease: an international
expert consensus statement". J Hepatol 73(2020):202-209.

Study limitations

The limitations belong to the underlying literature. Most
prevalence estimates rest on elastography rather than biopsy, and
elastography itself has failure and unreliability rates that rise
with obesity, which is common in this population [11,13,21].
The cross-sectional cohort comparing four scores includes 149
patients, so its confidence intervals are wide, and the advanced
fibrosis estimate of 7.4 per cent spans 3.7 to 12.8 per cent [13].
Accuracy figures for non-invasive tests are derived in cohorts
enriched for disease and will fall in unselected screening
populations [14,15]. FIB-4 was developed in viral hepatitis and
its thresholds have not been recalibrated for diabetes in routine
use [16,17]. Guidelines differ on the referral threshold and no
trial has compared the two strategies on patient outcomes
[8,10,18]. No randomised evidence shows that screening for
fibrosis in diabetes improves liver-related mortality [7,19]. And
the studies reviewed here come from a small number of settings
with ready access to elastography, which is not the general case
[11,20].
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Conclusion

Most people with type 2 diabetes have steatotic liver disease
and a small minority have the advanced fibrosis that changes
their prognosis, which makes a case-finding pathway sensible in
principle. The pathway as recommended rests on FIB-4, and
FIB-4 is the weakest part of it: derived in a different disease,
dependent on age, and reporting areas under the curve of around
0.71 to 0.74 in diabetes cohorts, where alternatives reach higher.
Four validated scores applied to the same 149 patients disagreed
by a factor of four. None of that argues against screening, and all
of it argues for reporting which instrument produced a given
number, and for keeping the distinction between any fibrosis at
three quarters of patients and advanced fibrosis at one in thirteen
firmly in view.
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