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Introduction
The FibroScan® medical device allows non-invasive  
measurement of two biomarkers: liver stiffness measurement 
(LSM) which is based on the Vibration-Controlled Transient 
Elastography (VCTE™) technology[1] and Controlled Attenuation 
Parameter (CAP™)[2,3]. Many publications show the performances 
of LSM and CAP in assessing fibrosis stage and steatosis grade, 
respectively[4–7] in a large spectrum of chronic liver diseases, 
such as viral hepatitis, alcoholic liver disease, or non-alcoholic 
fatty liver disease (NAFLD). Additionally, new scores have been 
developed based on these FibroScan® measurements and 
routine clinical parameters (Fast™, Agile3+, and Agile 4)  as an 
aid for the diagnosis of fibrotic NASH[8], advanced fibrosis, or 
cirrhosis[9], respectively in NAFLD subjects.

NAFLD encompasses a spectrum of histological changes that 
begin with simple liver steatosis (NAFL), which may gradually 
progress to the development of chronic inflammation (non-
alcoholic steatohepatitis (NASH), fibrosis, and ultimately 
cirrhosis and its complications. 

NAFLD is a growing public health problem reaching epidemic 
proportions and is considered as the most common cause of 
chronic liver disease worldwide. The prevalence of NAFLD 
in the general population is around 24-25% of adults[10] with 
notable differences across regions[11]. Also, NAFLD prevalence 
can increase up to 90% in morbidly obese patients[12]. 

As NAFLD and type 2 diabetes (T2DM) often coexist[13], the 
prevalence of NAFLD in these patients is higher, around 70% 
to 90% in T2DM patients[14], while approximately 30% to 40% 
of patients with diabetes have NASH[15]. The TD2M is the most 
important driver of mortality in patients with NAFLD, as the 
coexistence result in a worse metabolic profile and higher 
cardiovascular risks.[16,17] 

The aim of this document is to provide a summary of the existing 
literature documenting the clinical use of LSM by VCTE™, 
CAP™, and FibroScan®-based scores in NAFLD/NASH patients 
with diabetes and other metabolic risk factors in primary care, 
endocrinology, obesity medicine, and gastroenterology practices.
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2
Screening for NAFLD
2.1
Foreword
NAFLD related liver disease is becoming one of the 
leading causes of liver cirrhosis and its associated 
complications such as hepatocellular carcinoma (HCC), 
whose risk is estimated to be at 0.3% per year in NASH 
patients[18]. Furthermore, because over 50% of patients 
with advanced fatty liver disease have normal levels of 
liver enzymes, significant liver disease is missed when 
relying solely on abnormal liver blood test to identify it[19]. 
The diagnosis of NAFLD could be missed due to the lack 
of cost-effective, non-invasive diagnostic tools, and the 
absence of a clear consensus on the value of screening 
for NAFLD[20]. Altogether, this highlights the importance of 
early detection of NAFLD and the clinical need to identify 
at risk individuals for regular screening. 

2.2
Screening for T2DM and 
metabolic risk factors in  
the general population
Koehler et al. evaluated the prevalence of patients with 
abnormal LSM values (≥ 8kPa) in a cohort from the 
general population, as part of the Rotterdam study[21]. 
Among the 3,041 participants measured by FibroScan®, 
5.6% exhibited LSM value ≥ 8 kPa suggesting clinically 
relevant fibrosis. Presence of T2DM, especially with 
concomitant presence of steatosis, resulted in increased 
probabilities of having clinically relevant fibrosis, with 
an overall probability of 17.2%. These findings underline 
the significant role of these risk factors for liver fibrosis and 
stress the importance screening for significant fibrosis in 
patients with insulin resistance and T2DM to mitigate the 
risk of progression of liver damage.

Younossi et al.[17] performed a study in primary care and 
endocrinology outpatient clinics to screen patients for 
presence of NAFLD. Of the 7,555 patients screened the 
prevalence of T2DM, hypertension, and hyperlipidemia 

was 26%, 48% and 56%, respectively. Of the 103 patients 
referred to a FibroScan® procedure, 10% had LSM 
between 8kPa (presumed clinically significant fibrosis) 
and 12kPa (assumed advanced fibrosis or cirrhosis). 
Furthermore, 8% had LSM ≥12 kPa, suggesting possible 
cirrhosis; these patients had higher body mass index, 
liver enzyme levels, and were more likely to have 
comorbidities including diabetes and cardiovascular 
disease. 

Vilar-Gomez et al.[22] performed a study in the United 
States which aimed at assessing the prevalence of 
individuals with at-risk NASH based on the Fast™ score 
(which combines LSM, CAP and AST) and a cut-off ≥ 0.35 
(sensitivity 90%).  The fibrotic NASH prevalence based 
on Fast ≥ 0.35 was 5.8% in the general population, 
increasing to 11.7% in patients with metabolic syndrome 
and to 22.5% in the subjects with T2DM. 

It is important to note that most patients 
with NAFLD have likely not been 
identified and most of them are

presumably being seen in the primary 
care practices without being diagnosed 

Younossi et al. Clinical and Translational Gastroenterology 2021

TABLE 1
Fibrosis and Steatosis Assessment in T2DM Patients

Fibrosis stage as detected 
by LSM (cut-off kPa)

Steatosis stage as detected 
by CAPTM (cut-off dB/m)

Fibrosis-steatosis 
stage/ Publication  

= n patients
F0 F1 F2 F3 F4 S0 S1 S2 S3

Kwok et al.[23] 

= 1,884 (LSM),
1,799 (CAP)

82.3%
(<9.3 kPa)

17.7%
(≥9.3 kPa)

27%
(<222 
dB/m)

5.1% 
(222–232 

dB/m)

29.6%
(233–289 

dB/m)

38%
(≥290 
dB/m)

Roulot  
et al.[24]  
= 669

87.3%
(<9.3 kPa)

3.3%
(≥8–9.4 

kPa)

7.3%
(≥9.5–12.9 

kPa)

2.1%
(≥13 kPa)

25.4%
(<235 
dB/m)

N/A
49.9%
(>282 
dB/m)

23.8%
(>321 
dB/m)

Lomonaco  
et al.[16]  
= 561

79%
(<6.9 kPa)

6%
(≥7.0–8.1)

6%
(≥8.2–9.6 

kPa)

6%
(≥9.7–13.5 

kPa)

3%
(≥13.6 kPa)

30%
(<273 
dB/m)

9%
(274–289 

dB/m)

7%
(290–301 

dB/m)

54%
(≥302 
dB/m)

Ciardullo  
et al.[25]  

= 825
76.2%

(<8.1 kPa)

8.4%
(≥8.2–9.6 

kPa)

7.7%
(≥9.7–13.5 

kPa)

7.7%
(≥13.6 kPa)

26.2%
(<273 
dB/m)

7.2%
(274–289 

dB/m)

8.3%
(290–301 

dB/m)

58.3%
(≥302 
dB/m)

Sporea  
et al.[28]  

= 534
72.6%

(<8.1 kPa)

7.8%
(≥8.2–9.6 

kPa)

11.4%
(≥9.7–13.5 

kPa)

8.2%
(≥13.6 kPa)

23.9%
(<273 
dB/m)

8.9%
(274–289 

dB/m)

6.9%
290–301 

dB/m)

60.3%
(≥302 
dB/m)
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2.3
Screening for NAFLD  
IN T2DM patients
The burden of T2DM worldwide is expected to reach 
7.7% of the world population by 2030[18]. The use of 
FibroScan® in noninvasive screening strategies for early 
diagnosis of fibrosis and steatosis in diabetics has been 
evaluated in several studies, as summarized in Table 1.

Kwok et al.[23] evaluated a screening strategy for NAFLD 
in T2DM patients from primary care and hospital clinics, 
with 70% patients having increased CAP suggestive of 
NAFLD, and 18% increased liver stiffness suggesting 
presence of advanced fibrosis, additionally they found 
that T2DM patients with VCTE ≥9.6 kPa had a longer 
duration of diabetes as compared to patients with T2DM 
and VCTE <9.6 kPa. A study in a French cohort by Roulot  
et al.[24] corroborates these results with similar steatosis 
and fibrosis rates. The diabetic population displayed a 
higher prevalence of overweight and obese individuals 
than the general population: 41.8% were overweight, 
39.8% obese, compared to 37.9% and 14.4%, 
respectively, in the general population. Metabolic 
syndrome was present in 56.2% of T2DM patients 
compared to 20.7% in the general population. 

Lomonaco et al.[16], Ciardullo et al.[25] and, Sporea et 
al.[26] used the cut-offs proposed by Eddowes et al.[27] 
for stratifying liver fibrosis (F≥2: 8.2 kPa, F≥3: 9.7 kPa, 
and F4>13.6 kPa) and steatosis (S1 (mild): 274 dB/m, 
S2(moderate): 290 dB/m, S3(severe): 302 dB/m)) stages. 
The publications show similar results with a prevalence of 
suspected liver fibrosis, LSM ≥8.2 kPa of 21%, 23.8% and 
27.4% in the T2DM population. Moreover, severe steatosis 
(CAP ≥302 dB/m) was found in at least half the patients 
in all publications. The presence of fibrosis in Lomonaco 
et al. (cf. Figure 1) occurred in 10% of patients with mild 
steatosis (S1), 23% of those with moderate steatosis (S2), 
and 30% when steatosis was severe (S3). Sporea et al. 
associated by multivariate analysis female gender, BMI, 
waist circumference, elevated levels of AST, cholesterol, 
triglycerides, blood glucose, and high LSM with severe 
steatosis based on CAP ≥302 dB/m. In contrast, BMI, waist 
circumference, elevated levels of AST, HbA1c, and CAP 
were associated with advanced fibrosis based on LSM 
values ≥13.6 kPa.

Harman et al.[28] screened at-risk individuals (patients with 
hazardous alcohol use and presence of T2DM) in general 
practice for undetected cirrhosis using FibroScan® and 
studied the risk factors underlying these cases. Among 
the 899 patients that underwent LSM, 25.6% of patients 
had fibrosis (defined by LSM ≥ 8 kPa), and 2.9% had 
cirrhosis, defined by increased LSM, as well as histological, 
radiological, and biochemical methods. Presence of 

cirrhosis was significantly increased in obese patients with 
T2DM vs non-obese patients with T2DM (odds ratio 9.4 
[95% CI 2.2-40.9]) and in obese patients with hazardous 
alcohol use compared to non-obese with hazardous 
alcohol use (5.6 [95% CI 1.6-19.7]). The number of newly 
diagnosed cirrhosis cases by screening with FibroScan® in 
primary care and referring to hepatologists doubled in this 
population, meaning the existing estimates of prevalence 
are likely to be underestimated. 

2.4
Screening for NAFLD in 
overweight patients
As previously mentioned, TD2M and obesity are metabolic 
risk factors for NAFLD and its progression to NASH which 
could eventually lead to cirrhosis and hepatocellular 
carcinoma[29]. In patients with metabolic risk factors,  
T2DM, obesity and the presence of metabolic syndrome 
have been shown to be the key features associated with 
VCTE >7 kPa[30]. As such, it has been suggested that 
overweight and obese patients should be considered 
in priority for NAFLD screening in primary care and 
endocrinology setting[31]. 

A recent meta-analysis and systematic review by Quek 
et al. (cf. Figure 2) has estimated that 70 to 90% of 
the overweight population (BMI>25 kg/m²) may have 
NAFLD, and 33 to 50% to have NASH; additionally, 
this population presented clinically significant fibrosis 
(F2-F4) in 35 to 41% of patients. Furthermore, clinically 
significant fibrosis was observed in 20 to 27% of the 
obese population (BMI>30 kg/m²) with NAFLD, with 
almost 7% having advanced fibrosis (F3–4). 

Because almost 20% of the diabetic 
patients are at risk for compensated 

advanced chronic liver disease, it seems 
reasonable to screen all diabetic patients 

by liver elastography.
Sporea et al. Journal of Clinical Medicine 2020

FIGURE 1

A: Proportion of patients with T2DM (=591) screened in the outpatient clinical setting having liver 
steatosis (measured by CAP™) and with liver fibrosis (LSM by VCTE™) 
B: Severity of liver fibrosis (LSM) in patients with T2DM divided into four stages: mild (F1),  
moderate (F2), severe or pre-cirrhosis (F3), and cirrhosis (F4). 
C: Severity of liver steatosis in patients with T2DM divided into mild (S1), moderate (S2), and severe[16]

FIGURE 2

Prevalence of NAFLD, NAFL, and NASH in overweight and obese populations[31]
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Due to the fact that patients with metabolic syndrome 
are mainly managed in primary care and endocrinology 
and/or diabetology settings, it is crucial to implement 
pathways to help screen these patients in these clinics, 
to identify those with NAFLD who are at higher risk 
of progression to advanced liver disease[17]. Recently, 
some major international liver and diabetology societies 
have issued specific guidelines proposing such types of 
pathways to optimize detection of NAFLD and referrals 
to liver specialists for more advanced cases.

3.1
International guidelines 
A multi-step sequential approach using different NITs 
(cf. Figure 3) has been proposed in multiple pathways. 
In 2021, the American Gastroenterological Association 
(AGA), in collaboration with members from professional 
societies, including the American Diabetes Association 
(ADA), American Osteopathic Association, Endocrine 
Society, and the Obesity Society[32] recommends to 
test all patients presenting liver risk factors (presence 
of T2DM or prediabetes, steatosis, obesity, alcohol 
consumption, abnormal transaminases…), by 
conducting standard tests to obtain key measures, 
followed by a simple FIB-4 test. This is in alignment 
with the more recent 2023 AASLD clinical guidelines[33] 

that also recommend screening patients with clinical 
suspicion of NAFLD, as well as the joint guidelines from 
the European Association for the Study of the Liver 
(EASL), European Association for the Study of Diabetes 
(EASD), and European Association for the Study of 
Obesity (EASO)[29] that recommend to test in priority 
patients with metabolic risk factors and/or alcohol 
consumption.

3
Clinical Care Pathways for Identification 
& Management of NAFLD

Although most patients with NAFLD 
and NASH have traditionally been 

diagnosed and managed by 
hepatologists, the recent availability 

of noninvasive diagnostic procedures 
is expanding the role of other health 

care professionals likely to see patients 
with these conditions, particularly 

gastroenterologists, endocrinologists, 
obesity medicine specialists,  
and primary care providers.
Sporea et al. Journal of Clinical Medicine 2020

FIGURE 3

Referral pathway proposed by the European Association for the Study of the Liver (EASL), the 
American Gastroenterology Association (AGA), and the American Association for the Study of Liver 
Disease (AASLD) to noninvasively assess advanced liver fibrosis[30]
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All the above mentioned organizations propose as a 
second line test a LSM examination by VCTE/FibroScan® 
for patients with indeterminate FIB-4 results[32]. The 
2021 EASL guidelines[34] further recommend a third 
line assessment using patented serum tests and liver 
biopsy. Finally, all associations recommend to refer the 
patients belonging to the “high risk groups” to a liver 
specialist.

Regarding the patient’s management, the American 
Association of Clinical Endocrinology (AACE), focuses 
on the management of patients with NAFLD with 
diabetes, to prevent the progression to NAFLD related 
cirrhosis. They suggest the “low risk groups” to be 
managed by diabetologists and endocrinologists 
outside tertiary care[15]. The joint NAFLD guidelines 
from the EASL, EASD and EASO on the management 
of NAFLD also recommended to monitor these “low 
risk” patients with simple NAFL without worsening of 
metabolic risk factors, every 2 to 3 years. This monitoring 
should include routine biochemistry, assessment of 
comorbidities and non-invasive monitoring of fibrosis[35]. 
Furthermore, AASLD recommends that patients with 
pre-diabetes, T2DM or two or more metabolic risk 
factors should be assessed every 1 to 2 years. Finally, 
the European guideline on obesity care in patients 
with gastrointestinal and liver diseases (Joint European 
Society for Clinical Nutrition and Metabolism/United 
European Gastroenterology guideline) mentions that 
all patients with obesity should be assessed for T2DM, 
and that CAP could be used to verify the diagnosis of 
NAFLD instead of liver biopsy[36].

3.2
Validation of the clinical 
pathways in primary care 
This sequential approach detailed in the guidelines is 
now being widely tested in real clinical practice.

Tomah et al.[20] developed an algorithm aimed at 
supporting diabetologists and primary care providers 
for screening T2DM patients for NAFLD and advanced 
fibrosis. They suggest the hepatologist to perform the 
FibroScan® examination once the patient has been 
referred by a previous FIB-4 or NFS result. This study 
concluded that increased awareness about NASH and 
its complications is warranted among diabetologists, 
and an interdisciplinary approach is needed for the 
care of T2DM patients and NAFLD, starting with early 
identification and higher quality referrals. 

 Mansour et al.[19] validated the use of at least a 
two-step assessment (FIB-4 followed by LSM by VCTE™) 
of liver fibrosis/cirrhosis into routine annual diabetes 
review of 467 patients with T2DM. The results showed 
that 43% of the patients referred for FibroScan® had 
significant fibrosis (defined by LSM≥8 kPa) and 22.4% 
had cirrhosis (defined by LSM≥15 kPa). The use of this 
pathway represented a 7-fold increase in comparison 
from the standard care in the detection of advanced 
liver disease compared with standard care in place 
before the implementing the clinical algorithm. NAFLD is a major public health problem 

that will only worsen in the future, as 
it is closely linked to the epidemics of 
obesity and type 2 diabetes mellitus. 
Given this link, endocrinologists and 

primary care physicians are in an ideal 
position to identify persons at risk on to 

prevent the development of cirrhosis and 
comorbidities. To stage the risk of fibrosis 
in persons with NAFLD, clinicians should 
prefer the use of VCTE as best validated 
to identify advanced disease and predict 

liver-related outcomes.
Cusi et al. AACE Guideline for the Diagnosis and Management of 

Nonalcoholic Fatty Liver Disease in Primary Care and Endocrinology 
Clinical Settings; Endocrine Practice 2022

Patients with diabetes are at higher 
risk for NASH and advanced fibrosis 
and should be screened for clinically 
significant fibrosis (stage ≥2). In the 

primary care setting, vibration-controlled 
elastography (VCTE™) is favored  

as initial secondary assessments due  
to cost considerations.

Rinella, et al. AASLD Practice Guidance on the Clinical  
Assessment and Management of Nonalcoholic Fatty Liver Disease 
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Chon et al.[37] were the first to evaluate the link between 
severity of NAFLD detected by CAP™, and the glucose 
tolerance profile, in a cohort of 340 patients divided in 
3 groups (T2DM patients, prediabetics, and patients 
with normal glucose tests). They showed that the 
presence and severity of NAFLD detected by CAP™ 
was increasing with the glucose tolerance status and 
was significantly different within the three groups (cf. 
Figure 5).   

Conversely, by multivariate analysis, CAP™ was also 
found to be associated with T2DM: subjects with CAP 
≥ 300 dB/m were found to have a 2.8-fold higher risk 
of having T2DM than those with CAP < 250 dB/m 
[p=0.017]. At last, CAP was also strongly correlated 
with insulin resistance, a known marker of T2DM. Hence 
CAP may represent an additional parameter that can 
supplement the traditional variables representing 
metabolic risk, for evaluation of T2DM. 

FibroScan® could be further used to risk stratify for 
diabetes specific complications such as cardiovascular 
ones, as suggested by Lombardi et al. who performed 
a study in 472 NAFLD patients using LSM by VCTE™. 
Elevated LSM (>8.7 kPa) was significantly correlated with 
presence of carotid plaques in a multivariate model. 
This cut-off was also independently linked to higher 
carotid arterial stiffness values in patients under the age 
of 50[38]. A recent Brazilian article reports the results of 
the Rio de Janeiro Type 2 diabetes and NAFLD cohort 
of 400 patients with a median follow up of 5.5 years. 
Increased LSM (>9.6 kPa) was an independent predictor 
of Cardiovascular Events and all-cause mortality. In the 
same cohort, steatosis as assessed by CAP™ (CAP>296 
dB/m) seemed to have a protective factor for all cause 
of cardiovascular mortality. Both parameters seem to 
have dual opposite effects and may be useful for risk 
stratification of cardiovascular outcomes if these results 
are confirmed.

4
Assessment of T2DM severity and  
of cardiovascular risk with Fibroscan®

FIGURE 4
Prevalence (A) and severity (B) of NAFLD detected by CAP™, by glucose tolerance status[37
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The Joint European Society for Clinical Nutrition and 
Metabolism and the United European Gastroenterology 
guidelines recommends monitoring of fibrosis 
progression or regression in patients with NAFLD by non-
invasive procedures[36]. Thus, the effect of therapeutic 
interventions on T2DM subjects has also been evaluated 
by the mean of FibroScan® in several studies. 

5.1
Lifestyle intervention 
Weight loss/Lifestyle Management
The 2019 ADA guidelines recommend as a first line 
of therapy a comprehensive lifestyle management, 
including weight loss and physical activity[39]. The 2023 
AASLD guidelines also recommend the use of CAP™ by 
FibroScan® for the point-of-care assessment of hepatic 
steatosis which can be used as a monitoring tool for 
evaluating lifestyle changes. 

 Franco et al. (2020)[40] evaluated the effect of different 
lifestyle interventions: aerobic and anaerobic physical 
activity programs, a Low Glycemic Index Mediterranean 
Diet (LGIMD), and their combination on CAP by 
FibroScan®. The results showed that LGIMD combined 
with aerobic physical activity program (PA1) had the 
highest effect on reduction of CAP, compared to the 
other interventions (see Figure 5), as well as having a 
positive effect in intrahepatic markers of liver damage, 
insulin resistance and BMI. 

The results are also in line with more recent publications, 
such as the study from Calabrese et al.[41] from 2022, 
in which they concluded that a combination of a 
Mediterranean diet and a physical activity program 
contributes to the composition of the gut microbiota in 
NAFLD patients (all overweight or obese), by reducing 
the characteristic dysbiosis present in these patients, 
increasing the resilience of microbial communities 
inhabiting the gut, reducing the CAP parameter assessing 
liver steatosis. 

Finally, Zaharia et al.[42] followed patients with T2DM and 
NAFLD during a 12-week low calorie diet. Weight was 
reduced by 9%, One in three participants normalized 
their HbA1c (< 6.5%), and liver fat (measured by CAP) 
decreased by 20% (326 ± 64 vs 263 ± 56 dB/m), alongside 
with decreased liver stiffness, measured by LSM. 

Surgical Interventions
NAFLD/NASH is increasingly accepted as a comorbid 
condition benefitting from bariatric surgery[33], thus, 
this therapeutic interventions have been demonstrated 
to reduce body weight, HbA1c, insulin resistance, and 
has even resulted in partial or full remission of T2DM in 
certain individuals[20].

Gollisch et al.[43] have evaluated the effect on fibrosis 
and steatosis (assessed by LSM and CAP, respectively) 
of an innovative treatment of T2DM aiming at 
improving glucose control and weight loss (EndoBarrier 
gastrointestinal liner) on a group of 20 patients with a 
13 months follow up period. Overall, during the course 
of treatment, LSM reduced from 10.4 kPa (IQR 6.0–14.3) 
to 5.3 kPa (IQR 4.3–7.7, p < 0.01). Regarding the group 
of patients with elevated LSM at baseline (n = 13), LSM 
decreased from 12.9 kPa (IQR 10.3–15.1) to 5.8 kPa 
(IQR 4.8–8.8, p < 0.01), and normalized in most patients 
(8/13). CAP values also significantly improved during 
EndoBarrier treatment from 343 dB/m (IQR 326-384) to 
317 dB/m (IQR 269-375, p < 0.05). 

5
Monitoring effect of interventions 

FIGURE 5

Diet and Physical Activity Effects on NAFLD: Expected CAP values by Treatment and Time. 
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5.2
Pharmacotherapies 
Some medications approved for T2DM have shown 
benefits for the treatment of NAFLD/NASH and should 
be taken into consideration in some situations under 
specific circumstances[33]. Their impact on FibroScan® 
biomarkers is discussed below, for each category of 
medication.

Thiazolidinediones (TZDs)
Lee et al.[46] investigated the effects of a 24 weeks 
treatment by lobeglitazone on T2DM patients with 
NAFLD (identified by CAP ≥ 250 dB/m). They showed 
that at the end of the treatment lobeglitazone improved 
hepatic steatosis, as assessed by CAP (which decreased 
from 313.4 to 297.8 dB/m, p=0.016), and liver enzyme 
profiles, as assessed by aminotransferase and γGTP 
levels, but not liver fibrosis (assessed by LSM). 

Lavynenko et al.[47] compared the efficacy of a triple 
therapy (metformin/exenatide/pioglitazone) versus a 
stepwise conventional therapy (metformin  glipizide 
 glargine insulin) in T2DM patients that had a 6 year 
follow up with sequential FibroScan® examinations 
using CAP and LSM for monitoring steatosis and fibrosis, 
respectively. At the end of the study, 69% of patients who 
received the conventional therapy had a grade S2/S3 
steatosis (CAP > 269 dB/m) versus 31% in triple therapy 
(P = .0003). Additionally, 26% of subjects who received 
the conventional therapy had stage F3/F4 fibrosis (LSM> 
8 kPa) in comparison to 7% in triple therapy (P = .04). 
These results confirmed already reported effects of 
pioglitazones on reducing hepatic steatosis and fibrosis 
in T2DM patients with biopsy proven NASH.

GLP1 Receptor Agonists
The class of Glucagon-like peptide-1 receptor agonists 
(GLP-1RAs) antidiabetic agent has also demonstrated 
efficacy in improving NAFLD. Tan et al.[48] assessed liver 
fibrosis using LSM in T2DM patients, in which 262 were 
liraglutide users and 1,503 non-users. After a 12-month 
follow-up liraglutide use tended to be associated 
with a reduced prevalence of advanced fibrosis when 
compared to the non-users (3.1% vs. 6.1%, P = 0.218).

Similarly, Newsome et al.[49] conducted a study in 320 
biopsy proven NASH patients to determine the efficiency 
of the glucagon-like peptide-1 (GLP-1) receptor agonist 
semaglutide. Among patients with biopsy-confirmed 
NASH and fibrosis, a significantly higher percentage 
of patients had NASH resolution with once-daily 
semaglutide when compared with placebo (40% in 
the 0.1-mg group, 36% in the 0.2-mg group, 59% in 
the 0.4-mg group, and 17% in the placebo group). 
However, the study did not show a significant between-
group difference in the percentage of patients with an 
improvement in fibrosis stage, assessed by LSM.

SGLT2 Inhibitors
Based on the first data available using FibroScan®, the 
use of SGLT-2i  seems to impact both LSM and CAP; 
hence the effects of dapaglofizin, a sodium-glucose co-
transporter-2-inhibitor, on hepatic steatosis and fibrosis 
assessed by LSM and CAP was evaluated on patients 
with T2DM and NAFLD[50]. A significant decrease of both 
LSM (9.45 to 8.1 kPa) and CAP (314 to 290 dB/m) was 
reported after 24 weeks in the group of treated patients, 
also associated with a decrease of liver enzymes and 
visceral fat.

Other Treatment Options
Leite et al.[51] assessed the effect of diacerein, a 
symptomatic slow-acting drug in osteoarthritis, on 69 
diabetic patients with NAFLD (2 years treatment with 
100 mg/day, with a placebo group of 35 patients). 
Diacerein significantly reduced LSM by a mean decrease 
in liver stiffness of 1.0 kPa, while patients in the placebo 
group had a mean increase in liver stiffness of 0.5 kPa 
(adjusted mean difference: −1.6 kPa; 95% CI: –2.6  
to −0.5 kPa; p = 0.003), whereas no significant change 
in liver steatosis measured by CAP was observed in 
both groups (Figure 6).

FIGURE 6

 Change in LSM (left) and in CAPTM (right) by VCTETM during 2-year treatment  
with placebo and diacerein. Bars represent standard errors of the mean.[51]
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7
Conclusion
As summarized in this document, LSM by 
VCTE™, CAP™ and FibroScan®-based scores 
have been shown to be of clinical utility for the 
management of patients with diabetes and 
metabolic risks factors. First, FibroScan® can 
be used to detect NAFLD related liver damage 
at an early stage in high risk populations such 
as T2DM patients, as fibrosis remains the 
main prognostic factor for liver related events. 
Second, it can also be used to monitor the 
disease progression/regression following the 
interventions on steatosis and fibrosis such 
as lifestyle modifications, pharmacotherapies 
or even surgery. Third, the prognostic value 
of LSM for cardiovascular events needs to be 
further explored as it could become a valuable 
biomarker for assessing cardiovascular risk.

Numerous studies have reported an increased risk 
of T2DM in chronic hepatitis C (HCV) patients[52]. 
Noninvasive evaluation of degree of fibrosis in T2DM 
patients combined with chronic HCV infection has been 
performed[53]. LSM was found to be higher in patients 
affected by both T2DM and HCV than in patients with 
HCV alone (p<0.05), suggesting higher fibrosis levels 
due to impaired IGF-1 secretion associated with insulin 
resistance. 

In a recent Chinese study, 2330 HBV patients including 
671 patients with concomitant HBV and T2DM were 
assessed with LSM by VCTE™. The prevalence of F3/F4 
(LSM> 9kPa) and F4 (LSM≥ 12kPa) was 3 times higher in 
patients with chronic hepatitis B combined with T2DM in 
comparison to HBV antiviral-treated patients. Presence 
of T2DM was independently associated with fibrosis 
progression assessed by LSM and with occurrence 
of HCC. Risk of HCC increased by 4% for every 1kPa 
increment in liver stiffness[54]. 

6
Type 2 diabetes and chronic viral hepatitis 
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