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• Diagnosis
• Fibrosis
• Cirrhosis
• Portal hypertension – clinically significant portal hypertension
• Oesophageal varices

• Prognosis
• Risk of developing liver related events
• Risk of Death

• Guiding the healthcare pathway

• Monitoring changes

• Need of endoscopy 

Clinical questions

FLASH
LIVER RESEARCH CENTRE



FLASH
LIVER RESEARCH CENTRE

Few enter clinical medicine!



Gines, Krag et al. Lancet 2021



The BAVENO perspective: cACLD and CSPH in focus



Diagnosis



Elastography

• The use of elastography in clinical practice has 
allowed the early identification of patients with 
untreated/active chronic liver disease (CLD) at risk of 
having clinically significant portal hypertension 
(CSPH) and consequently, at risk of developing 
decompensation and liver-related death (A;1).

• The term “compensated advanced chronic liver 
disease (cACLD)” had been proposed to reflect the 
continuum of severe fibrosis and cirrhosis in patients 
with ongoing CLD.
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BAVENO VII Criteria to identify cACLD
• LSM values by transient elastography (TE) <10 kPa in the absence of 

other known clinical/imaging signs rule out cACLD; 
• Values between 10 and 15 kPa are suggestive of cACLD; 
• Values >15 kPa are highly suggestive of cACLD (B;1). (Changed)



Guiding the healthcare 
pathway



Gines, Krag et al. Lancet 2021



Who should have a liver stiffness measurement?
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EASL CPG on NIT’s, J Hep 2021



Patients with cACLD should be referred to a liver 
disease specialist for further work-up (B;1)

Invasive methods (liver biopsy, hepatic venous pressure gradient-HVPG) can be 
used for further work-up in an individualized manner at referral centers (B;1). 

Gines, Krag et al. Lancet 2021



Gines, Krag et al. Lancet 2021



Prognosis – all new!!
Key concept: from diagnosis to prognosis



Dose-response between LSM and all-cause mortality

All-cause mortality

N=8,803

Non-linear dose-response btw. 
LSM and all-cause mortality (5 
kPa as baseline).

Slope flattens after 25 kPa.

Shen, Hepatology Int 2019



Liver-related events
N>3,000 for LRE
N>6,000 for 
decompensation

Non-linear dose-
response. 

Slope flattens after 
25 kPa for LRE.

Decompensation

Dose-response between LSM and LRE or decompensation



Unpublished data from Genesca et al., and new analyses on data from Rasmussen, JHEP 2021 (Stine Johansen)

3-year cumulative incidence rate for LRE’s in a cohort of 
2638 patients (France, Hong Kong, Canada, and Spain) with 
NAFLD. 

3-year cumulative incidence rate for LRE’s in a cohort 
of 316 patients (Denmark) with ALD.  



Rasmussen JHep 2021



CLD patients with LSM<10 kPa by TE 
have a negligible 3-year risk (≤1%) of 

decompensation and liver-related death



Outcome and Prognosis (All New)

• LSM (irrespective of the technique used for its measurement) holds prognostic 

information in cACLD, both at index investigation and during follow-up (A;1).

• A rule of five for LSM by TE (10-15-20-25 kPa) should be used to denote 

progressively higher relative risks of decompensation and liver-related death 

independently of the etiology of CLD (B;1).
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A note on HCC: 
☞HCC often part of LRE composite outcome
☞Evidence suggests lower risk of HCC if LSM<10 kPa
☞But risk is not zero
☞And HCC is not a portal-hypertension outcome, so 

should be considered independent of Baveno VII 
recommendations

☞Instead: Use HCC surveillance guidelines



How to monitor (All New)



RECOMMENDATION: Patients with LSM values 7-10 kPa and ongoing liver 
injury should be monitored on a case-by-case basis for changes indicating
progression to cACLD (C;2).

• Active disease ☞ progression

• 3-year intervals or longer are probably fine, but it depends on the patient, his/her 
liver disease etiology, and LSM at baseline 

• No evidence to suggest a rule



How to monitor (All New)

• TE could have false positive results, therefore index LSM ≥10 kPa should be repeated in 
fasting conditions as soon as feasible or complemented with an established serum marker 
of fibrosis (FIB-4 ≥2.67, ELF test ≥9.8, FibroTest ≥ 0.58 for ALD/viral, FibroTest≥0.48 for 
NAFLD) (B;2).

• In cACLD patients, LSM could be repeated every 12 months to monitor changes (B;2).

• A clinically significant decrease in LSM, which is associated with substantially reduced 
risk of decompensation and liver-related death, can be defined as a decrease in LSM of 
≥20% associated with LSM<20 kPa or a decrease to a LSM <10 kPa (C;2).
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Diagnosis of CSPH



Diagnosis of CSPH in patients with cirrhosis
(HVPG ≥10 mmHg)

• Although the concept of CSPH is HVPG-driven, 
non-invasive tests are sufficiently accurate for 
estimating CSPH in clinical practice (A;1) (New)

• LSM by TE ≤15 kPa plus platelet count 
≥150x109/L rules out CSPH (sensitivity and 
negative predictive value >90%) in cACLD
patients (B;2). (New)



Diagnosis of CSPH in patients with cACLD

• In patients with virus and/or alcohol related cACLD and non-obese (BMI <30 kg/m2) NASH 
cACLD, a LSM value by TE ≥25 kPa is sufficient to rule in CSPH (specificity and positive 
predictive value >90%), defining the group of patients at risk of having endoscopic signs of PH 
and at higher risk of decompensation (B;1). (Changed)

• In patients with virus and/or alcohol related and non-obese NASH cACLD with LSM values 
<25 kPa, the ANTICIPATE model can be used to predict the risk of CSPH. Based on this 
model, patients with LSM values between 20-25 kPa and platelet count <150x109/L or LSM 
values between 15-20 kPa and platelet count < 110x109/L have a CSPH risk of at least 60% 
(B;2). (New)

• In patients with NASH cACLD, the ANTICIPATE-NASH model (including LSM, platelet count 
and BMI) may be used to predict the risk of CSPH, but further validation is needed (C;2). 
(New)



To scope or not to scope?



Varices and screening endoscopy

• …..undergo an endoscopy for variceal 
screening if LSM by TE ≥20 kPa or platelet 
count ≤150x109L (A;1). (New)

• Patients avoiding screening endoscopy can be 
followed up by yearly repetition of TE and 
platelet count. If LSM increases (≥20 kPa) or 
platelet count declines (≤150x109L), these 
patients should undergo screening endoscopy 
(D;1). (Unchanged)



Key take away for 
implementation now



• If baseline LSM<10 kPa, then very little risk of events; but also if follow up LSM is 
<10 kPa in longitudinal studies 

Kamaraj 201815 kPa; Pons 201920 kPa; Rasmussen 202110 kPa; Semmler 202112 kPa

• In patients with LSM above 20 kPa the risk of decompensation and mortality
remains high, even if LSM was higher at baseline 

Wang 201417 kPa;Pons 201920 kPa; Petta 202121 kPa; Thiele unpublished data20kPa; Semmler
202125 kPa

• ~20% or more reduction in LSM marks reduced outcomes

Pons 2019; Semmler 2021; Thiele unpublished; Petta 2021



STATEMENT: A rule of five for LSM by TE (10-15-20-25 kPa) should be 
used to denote progressively higher relative risks of decompensation and 
liver-related death independently of the etiology of CLD (B;1)

5 kPa

Normal

10 kPa 15 kPa 20 kPa

Exclude cACLD Assume cACLD
Assume CSPH in HCV, 
HBV, ALD and nonobese
NASH

25 kPa

+Plat ≥150, Exclude CSPH

+Plat >150, Baveno VI - avoid endoscopy

Relative risk of decompensation & liver-related death
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Conclusion – new advice to guide clinical 
decision-making
• The frontier is moving

• Consider 
• The patients journey – when to refer

• The the balance between the patient’s, doctors and society perspective

• The dynamic spectrum of chronic liver disease  - cACLD and CSPH

• Patients’ needs at the centre
• Diagnosis: rule of five 

• Prognosis: rule of five 



Spleen stiffness (All New)

• SSM using TE can be used in cACLD due to viral hepatitis (untreated HCV; untreated and 
treated HBV) to rule-out and rule-in CSPH (SSM <21 kPa and SSM >50 kPa, 
respectively). Validation of the best cut-off using a 100 Hz specific TE-probe, as well as 
using pSWE and 2D-SWE is needed (B;2).

• ………….the Baveno VI criteria (LSM by TE ≥20 kPa or platelet count ≤150x109L), SSM 
≤40 kPa by TE can be used to identify subjects at low probability of high-risk varices, in 
whom endoscopy can be avoided. (C;2).
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What’s next?



Monitoring marker – Baveno VIII
• Clinical question: How to monitor the patients condition

• Cohort: Follow-up with repeated sampling and reference standard

• How good are TE, ELF, MELD etc as monitoring markers?
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Predictive biomarkers – Baveno IX

Is the patient likely to benefit from a given intervention (i.e. reduce 
risk of a decompensating event )

• NSBB/ carvedilol

• Albumin 

• New drugs
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