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Progression of liver disease

1. Aetiology
1: Fatty liver disease 3. Portal
ALD hypertension
HBV

4. Decompensation /
liver failure

6. Death

HCV

Autoimmune liver diseases

ALD combined 2. Cirrhosis
Non-ALD combined

2: Hepatitis not specified
Toxic liver disease
Congestive hepatopathy

3:  Miscellaneous

— HCC
1.5-2% pa

/ ——— Steatohepatitis ——
10-30% 15-20%
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Normal liver

Fatty liver
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Micronodular cirrhosis
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MASH

Cardinal features

steatosis, inflammatory infiltrate
ballooning hepatocyte
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Macronodular cirrhosis with
hepatocellular carcinoma




Steatotic liver disease- Defining MASLD and MASH

ry Metabolic risk

N o -
Steatc tic'iver disease factor Adutlt criteria
Hepatic steatosie. dentied by imaging or biopsy
\
| . BMI =25
- : = Overweight or .
Presence of any of the cardifinetabolic obese Waist =2 94cm men
& | cntelrla’? | J =280cm women
YES E NO
V : Y HbA1c 39-47
Metabolic dysfunction' PresenF:e (h|story) Of . Dysglycaem Ia Fa Stl ng glu 5.6_6.9
associated NO alcohol consumption >20 g/day in women \O 2hour GTT 7.8-11
steatotic liver disease and >30 g/day in men? 0
(MASLD) | . r
. ; | HbA1c 248
: ‘ Diabetes Fasting glu =7
Alcohol intake ' Ourer causacmaf
>50 g/day inwomenand |* YES steatg’is? 2hour GTT=211.1
>60 g/day in men? ! | [
if inflammation and I I E YES NIO 21.7 or
ballooning on histology N*O Y?S ' ¢ | TG lipid lower
: Y . .
N j medication
Metabolic dysfunction- MetALD Alcohol-related liver * Drug-induced liver Cryptogenic SLF
associated (20-50 g/day in women disease (ALD) disease (I.DIU.) | HDL <1.0 men <1.3 women
steatohepatitis and (>50 g/day in women « Monogenic diseases
(MASH) 30-60 g/day in men) and >60 g/day in men) R Miscellaneous J >130/85

Blood pressure

Or anti hypertensive
UK unit conversion

20g = 2.5 units 50g = 6.25 units
30g = 3.75 units 60g= 7.5 units

Journal of Hepatology 2024 81;492-542



Understanding burden of steatotic liver disease in Wales with your data

SAIL ONS mortality and secondary cai¢ date

86% Welsh population defined by prir>ary-eare registration

All individuals recorded in PEDW,

WLGP., and ADDE data sources

N=5,482,158

Excluded:

N = 5695

Individuals with good quality data, and complete GP

registration and Wales
N=4,7:

residency information
38,237

- Individuals with poor quality data:

- without complete GP
registration: N = 719,912

- without Wales residency
information: N = 18,314

Excluded:

- Individuals who did not receive a
qualified liver disease diagnosis
during study period

(2004.01.01 - 2022.12.31)

N = 4,627,139
Individuals with good quality data, complete GP registration
and Wales residency information, and received a qualified
liver disease diagnosis during study period (2004.01.01 - 2022.12.31)
N = 111,098
Secondary care group Primary care group Mortality group Multi-source group
N =56,710 N =20,319 N =3,459 N =30610

THANK YOU PRIMARY CARE COLLEAGUES

ADDE
(rfortality group)

.59
(3.11%

8146
(7.33%)

WLGP
(Primary care group)
379
(18.3%)
v 138
19.92%)
15947
(14.4%)
56710
(51%)
PEOW

(Secondary cre group)

Demographic Full cohort,
characteristics n=111 098~
Sex
Male 57491 (51.7%)
Female 53607 (48.3%)
Age
017 1445 (1.3%)
18-29 5862 (5.3%)
30-39 10109 (9.1%)
40-49 15370 (13.8%)
50-59 22799 (20.5%)
6069 23264 (20.9%)
70-79 19189 (17.3%)
80+ 13060 (11.8%)
Cohort entry year
2004-2007 17099 (15.4%)
2008-2011 17554 (15.8%)
2012-2015 20658 (18.6%)
2016-2019 30448 (27.4%)
2020-2022 25339 (22.8%)
WIMD 2019 quintiles
1, most deprived 27178 (24.5%)
2 24391 (22.0%)
3 21066 (19.0%)
4 19619 (17.7%)
5, least deprived 18844 (17.0%)

n (%).

WIMD, Welsh Index of Multiple Deprivation.



European age-sex standardised incidence rate

Percentage of European age-sex standardized incidence
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HCV
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Metabolic liver disease
NAFLD

ArLD

Liver disease diagnosis
Miscellaneous
Toxic liver disease

Congestive hepatopathy
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HCV
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Metabolic liver disease
NAFLD
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Table 4 Comorbidities associated with liver disease

Full cohort, Primary care Secondary care
Comorbidities n=111 098" group, n=20 319* group, n=56 710*
CVD-related conditions 8923 (8.0%) 852 (4.2%) 5362 (9.5%)
Diabetes 7658 (6.9%) 1271 (6.3%) 3577 (6.3%)
Hypertension/ 40427 (36.4%) 7248 (35.7%) 20361 (35.9%)
antihypertensives
*n (%6).

Gao etal BMJ Open 2025;15:e093335



MASLD in Wales Y e—

ws e Diagnoses by Deprivation Decile
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https://app.powerbi.com/groups/me/reports/945456e6-25a7-4f47-a0b5-5659620e089b/?pbi_source=PowerPoint

Liver deaths in Wales
1999-2019

559 deaths in people with a NA*L.D
diagnosis

17% Part 1a-c liver disease
16% Part 2 liver disease

66% no mention of liver disease on the
death certificate

Predominant causes of death
1. Cardiovascular

2. Cancer

3. Liver disease
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Conclusion 1

MASLD has a high prevalencein'\Wales

MASLD rarely progresses

Progression of MASLD is more frequently @ssociated with liver related outcomes

Non progressive MASLD is associated with increasega-mortality linked to neoplasia and
cardiovascular disease

Challenge remains to
1) manage the metabolic risk factors

i) identify and survey those with progressive liver disease to detect sequalae early



Who should be invegtigated for liver disease

Symptoms and signs consigtent with liver disease
No evidence for population scrzening

Specific groups
Diabetes: yes please up to 7% prevalence Df cirrhosis
Harmful alcohol: excess 50 units men 35 units woinén consider screening

Obesity: No need to screen for MASLD liver disease in ekésity including USS



Principles of investigating liver disease

History of risk factors
Previous and current alcohol and metabolic risk factors
Family history

Bloods
Hepatic (ALT) v cholestatic (ALP predominant)

Screen for causes of liver diseases -
Fibrosis screen — 2 step process high negative predictive vetue then high positive predictive value
Imaging — USS v CT pancreas if concern of malignancy

GGT and Gilbert’s



1 <

FIB4 and AST:ALT ratios with a 2 step fibrosis screen

AST:ALT ratio has reduced’fibrosis accuracy but >1 is suggestive and
requires second line test

FIB4 with =1.3 (or 2 in > 65yrs) has girobability low false positives less
‘accurate in ALD

'ELF test = 9.8 probably F3/4

VTCE higher positive predictive of advanced tibTasis
<8kPa excludes F3/4 fibrosis

' 210kPa probably advanced fibrosis

Complexity
& expense




FO fibrosis F2 fibrosis F4 fibrosis

Fibroscan
s Less accurate if —
. s « BMI >30 (or 35 XL probe]
Ch @Zl % ¢ Inflammation
- "+ Steatosis
e e * Congestion

with few septa

=* Recent meal

40 ' 20 a0 60 % & 0 20 40 50 a%
Time (ms) Time (ms) Time {ms)
V,=1.0m/s V;=1.7m/fs V,=3.0m/s
E=3.0kPa E=8.7 kPa E=27.0kPa

Hepatitis B"
HCV-HIV co-infection” =
. B n
Pﬂml‘i C recumence after fiver transplantation” -

O Hepatitis C* "

static diseases”
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Wales abnormal LFT pathway

AST:ALT ratio

7 \

<1 >1 *Liver aetiology screen
Low risk for fibrosis. Assess degree of elevation: —‘ High risk for fibrosis. Hepatitis B and C serology
¢ ¢ Ferritin and transferrin saturations
ALT <100 U/L ALT 101-300 U/L ALT 2300 U/L ‘ anti-SMA, ANA, a.ntl-gastrlc parietal,
anti-LKM
Consider whether this could bg temporary e.g. viral infections, AMA,

current medication, intercurrept illness or lifestyle related e.g.

obesity, alcohol and|address as necessary Immu noglobu lins

Full Blood Count
Repeat in 3-6 Repeat in 2-4 Repeat ASAP Ultrasound scan of abdomen

months and if weeks and if with a liver

persistently persistently screen*
raised consider raised consider

) ) .
liver screen* liver screen

age <45 years Caeruloplasmin
Alpha-1 antitripsin

N

Normal liver Abnormal liver Refer to Hepatolo
screen AND ALT screen or ALT 7 P gY-
<100 IU/L >100 IU/L

Continue with lifestyle modification as necessary and
repeat assessment in 3-5 years

Drs Andy Yeoman, Steve Short Catherine Bailey



A liver function test pathway significantly increases the
early detection of chronic liver disease and cirrhosis

Compensated Cirrhosis - ABUHE

Study Population i

bl Idividuals diagnosed  with

nic liver disease (including !

cirrhoSis) 2010-2023
Aneurin Beven ! - Q .
eyl | Differerfee=in-Difference study.

ervention: 2016,07.04 | L H i
oL ' Compared @h incidence
| in interventio trol.

ECirrhosis detection {ncreased i

I 1

i . 1 in both region: i
. Reflex AST with automated '

. i % ABUHB:
' AST:ALT reporting infroduced i :  IRR 1.24 (95% Cl 1.15-1.34)N |

'in two Welsh health boards:: 1< CTMUHB:
. ABUHB & CTMUHB IRR 1.16 (95% CI 1.02-1.33) !

VAASLD Gao et al | Hepatology Communications 2025 HEPatOIt}gy .
Copyright © The Author(s) Communications

Gao Hepatology Communications10(2):e0887, 125026.



What is offered in the secondary care hepatology clinic?

Diagnostic confirmation — clinical,Yadioiogical and histological

Review risk of compound liver injury — alCohol¥,haemachromatosis

Discussion of risk from liver health — serial fibrcscan monitoring competing mortality risk and comorbidities
Consideration of surveillance programmes if fit

* Varices - OGD every 1~3 years

Clinical/imaging evidence of portal hypertension/ platelets <150.Lliver stiffness >20kPa

* HCC -USS & AFP 6/12 indications in MASLD cirrhosis & CP'A ortransplant candidate

Management of decompensation

CNS support in advance liver disease

Pharmacological management



Managing MASLD

.

( N\ \ ( N\
Weightdoss/ joa's Recommendations to all MASLD Implementation
) > == > N < > N
» Diet quality Physical activity
[2]
MASLD Tg 5% for steatosis * Mediterranean diet + Tailored to the individual's || = Multidisciplinary care
with : = reduction « Minimising processed preference and ability + Lifestyle evaluation during
Overweight -8 vneat, u|tra-processed *  >150 min/week of healthcare visits
. _— X o .
/obesity 2 é 27 1]9 o fgr MASH_ foods and sugar- moderate- or 75 min/week Affordable structured
e 20d 1lb(esIS FeduEtion Sweelpned beverages of vigorous-intensity lifestyle interventions
9 hysical activit . .
—_ § % Consider incretin- Increz’sing unprocessed/ . .y. - U _ Individualised plan
J— o) based weight loss minimally pfosessed foods * Minimising sedentary time depending on the
c = Airiae Other lifestvle habit patient’s preferences and
o 3 ug er litestyle habits economic constraints
MA_SLD 25 + Smoking: avoidance _
with [&] o Consider bariatric L * Behavioural therapy
= = O * Alcohol: discouraged or
. io8= avoidance in advanced
obesity 0w O
89 J fibrosis or cirrhosis
T O (& J
S E !5_ ( . . B )
.% MASH cirrhosis
E + Lifestyle adapted to the seveiity of i erslisease and
3 f nutritional status
MA_SLD e » Sarcopenia or decompensated cirrnosis.“ughsprotein diet
pat) I = 3-5% weight reduction and late-evening snack
nor_ms ( + Compensated cirrhosis with obesity: moaueraie weigiit
Welg L reduction plus high-protein intake and physical aciivif;
|\ J\L / & ¥ L
3 ) (
Prevention of MASLD and HCC Long-term gea'c.
* Preventing obesity Quality of life and survival
* Healthy diet _ Cardiometabolic benefits
* Regular physical activity Prevention of cirrhosis, HCC, T2D, cardiovascular disease
» Avoiding smoking and alcohol

& J/ |




MASLD Pharmacotherapy

Direct pharmacotherapy —resérn'efor MASH with F2+ fibrosis
or those with evidence of high inilaimmation ALT

* Pioglitazone improvement in ALT an4 histological inflammation but not fibrosis
—weight gain bone fractures CCF

* Vitamin E - improvementin histology and A T rcsolution of NASH in 36% (21% in placebo)
- haemorrhagic stroke and prostate Ca

* Optimal duration of therapy is unknown —if ALT not improved after 6/12 stop
Statins to reduce LDL cholesterol and improve CVD risk redtee E-CC risk

Obetacholic acid trials X

New drugs.....



MASLD Pharmacotherapy

New agents

Semaglutide )

A Resolution of NASH with No Worsening of Liver Fibrosis

Percentage of Patients

(primary end point)
Odds ratio, 3.36 (95% Cl, 1.29-8.86)
I 1
Odds ratio, 2.71 (95% Cl, 1.06-7.56)

100+ | 1
904 Odds ratio, 6.87
(95% CI, 2.60-17.63)
80+ P<0.001
704 f 1
60- 59
504
40
40+ 36
304
204 17
10
Semaglutide, Semaglutide, Semaglutide, Placebo
0.1 mg 0.2mg 0.4 mg (N=58)
(N=57) (N=59) (N=56)

B Improvement in Liver Fibrosis St/ ge

Percentage of Patients

(confirmatory secondary end pt

100+
90
80+
70

Semaglutide, Semaglutide,
0.1 mg 0.2mg
(N=57) (N=59)

Semaglutide,
0.4 mg
(N=56)

N > Worsening of NASH

Placebo

Newsome N Engl J Med 2021.

Harrison N Engl J Med 2024.

Resmetiron

A NASH Resolution with No Worsening of Fibrosis

100+
P<0.001 P<0.001
50 29.9
E 25.9
" 254
&
S 204
[
&
£ 154
S 9.7
3 10-
5_
Placebo Resmetirom, Resmetirom,
(N=318) 80 mg 100 mg
(N=316) (N=321)

B Fibrosis Improvement by >1 Stage with No Worsening

of NAFLD Activity Score
100
P<0.001 P<0.001
Q 304
5 25.9
=] 25 24.2
o
L
o 20_
)
g s 14.2
g
3 104
5_
Placebo Resmetirom, Resmetirom,
(N=318) 80 mg 100 mg
(N=316) (N=321)

C Percent Change in LDL Cholesterol Level at Week 24
5 -

@ P<0.001 P<0.001

e 0.1 -13.6 -16.3
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Placebo Resmetirom, Resmetirom,
(N=321) 80 mg 100 mg
(N=322) (N=323)




Bariatric surgery associated weight loss 2>
85% of individual ving MASH resolution,
34% fibrosis impro t

70-80% of th}

stomach removed

Transplantation — an increasing indication MASLD is associate
however, there is a 50% 1 yr mortality in those with BMI>35
10% & 45% 10 and 20 year graft failure in obese patients

with good graft survival



Conclusion

Diagnoses of liver disease in Wales arz gvoluing

Over 20 years there has been a 10 fold incresse in MASLD diagnoses

* Progression occurs in a minority of patients ~5%

* However there is a significant association with cardiovadcu'ar disease and malignancy

Work up - exclude other causes liver screen
- 2 step screening for fibrosis AAR /FIB4

Management of MASLD is predominantly management of the metaboiic rick.and weight management
Secondary role geared towards advanced disease ?place of resmetiron

Serial assessment of fibrosis is required
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