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Chronic liver disease (CLD) represents a significant global health burden, with fibrosis stage
being the most important predictor of clinical outcomes including decompensation,
hepatocellular carcinoma, and mortality. While liver biopsy remains the diagnostic gold
standard for fibrosis staging, it is invasive, costly, and unsuitable for repeated use across large
populations.

This presentation reviews the evolving role of non-invasive tests (NITs) as practical and
reliable alternatives for assessing liver fibrosis. NITs include simple serum-based scores (e.g.,
FIB-4, APRI, NFS), proprietary biomarker panels (e.g., ELF, FibroTest), and imaging modalities
(e.g., transient elastography (TE), MR elastography (MRE)). Although NITs are cost-effective,
safe, they have limitations in accurately staging intermediate fibrosis and can be affected by
confounders such as inflammation and steatosis.

Recent evidence supports a sequential diagnostic approach. FIB-4 can be used as a first-line
screening tool followed by a confirmatory tests like TE or ELF. Studies have shown that NITs
allow for significant improvement of diagnostic accuracy, while reducing the need for liver
biopsy.

In conclusion, NITs are indispensable tools in modern hepatology, best used in combination
and tailored to patient context for effective risk stratification, treatment prioritization, and
surveillance planning.




OVERVIEW

* Chronic liver disease — The problem at hand
* Why is liver fibrosis important ?
* Liver biopsy — The gold standard

[ ]
‘ . * Non invasive tests (NITs)- The way forward
* Discuss strengths, limitations, and clinical applications

GRH 2025 * Limitations with NITs

Grand Rounds in Hepatology

* Optimal usage of NITs in practice

5 SriLanka
)) Society of Gastroenterology

CHRONIC LIVER DISEASE (CLD):
THE PROBLEM

o CLD is a leading cause of mortality and morbidity worldwide
o 2 million annual deaths worldwide

i o 9th leading cause of death in SE Asia
L o 15th leading cause of disability-associated life-years

GRH 2025 BB Highest impact age : 25-49 years
il (LD is common — NAFLD is a global epidemnic!

# SriLanka
 Society of Gastroenterology
% Devarbhavi H, Asrani SK, Arab JP, Nartey YA, Pose E, Kamath PS. Global burden of liver disease: 2023 update. J Hepatol. 2023 Aug;79(2):516-537.
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Nature Reviews | Gastroenterology & Hepatology

Philippines

NAFLD prevalence (%)
<10
10.0-19.9
= 20.0-29.9
m 230
Data not available
(D PNPLA3 rs738409
genotype distribution

Younossi, Z., Anstee, Q., Marietti, M. et al. Global burden of NAFLD and NASH: trends,
predictions, risk factors and prevention. Nat Rev Gastroenterol Hepatol 15, 11-20 (2018)
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WHY IS LIVER FIBROSIS SO IMPORTANT?

* Chronic liver injury ultimately leads to hepatic fibrosis & chronic liver
disease (CLD)

* Fibrosis occurs as a gradient of severity , which increases in the
presence of continuing insult

* Fibrosis may reverse with removal of insult

Cirrhosis and/or

" . NASH with hepatocellular
Normal liver Fatty liver NASH fibrosis AN
1530% f 12-40% 7 1525% 7%
— — — QE—
- y -
Reversible Reversible
» Isolated steatosis + Steatosis + F1: fibrosis stage 1 (mild) = F4: fibrosis
(5% fat + Ballooning stage 4 = cirrhosis
accumulation) » Inflammation Moderate to advanced

+ F2: fibrosis stage 2
+ F3: fibrosis stage 3

Clinical Outcomes in Adults with Nonalcoholic Fatty Liver Disease

MULTICENTER, PROSPECTIVE STUDY

Fibrosis Stage

1773 =
EQt0F2

Adults with
nonalcoholic No, mild, or o :
fatty liver disease moderate fibrosis Bndgl:igbrosls il
(median follow-up, 4 yr) N=1237
Liver-related events rate per 100 person-yr |
Variceal bleeding 0.00 0.06
Ascites 0.04 0.52
Encephalopathy 0.02 0.75
Hepatocellular carcinoma 0.04 0.34

Death from any cause 0.32

Increasing fibrosis stage is associated with increased risks of liver-related complications and death.

Association of liver fibrosis with prognosis and clinical progression is
irrespective of aetiology!

Accurate assessment of the degree of liver fibrosis is
essential in ALL individuals with CLD

In doing so:

v Early referral for
1. Predict clinical 2. Prognosticate, 3. Evaluate response specialist care
decompensation, stratify therapeutic to treatment v Deliver liver

liver related and surveillance recommendations in directed therapies
mortality and HCC strategies CLD

v Surveillance for
varices and
malignancy
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Liver biopsy:
The Standard

00
Costly Impractical to Considerable skill of Patient Complications:
perform in large no: operator / Reluctance: Invasive, risk of rare
or do serially 'Experlenced. Pain, discomfort but
histopathologist life-threatening
Redman J. CurrTreat Options Gastro2020; Loomba R. Gut 2020 compl ications
Complication Incidence
Pain at the right hypochondrium, shoulder 0.056-83%
Hemorrhagic complications: 0.23-0.59%

i i 0.03-0.7%
intraperitoneal bleeding 0.058-0.2%
hemobilia hemothorax 0.18-0.49%

Infectious complications: 58-1348
i H H H transient bacteriemia septicacmia 0.08%
Biopsy complication rate varies ntrahepatic Absecss biliaey periontts 005022%
based on: — o
o Operator experience, Pncumothorax o4
o Underlying Co-morbidities, Subouisncons onphyseme
o Size of the needle, Arteriovenous fistula 4%
Reaction to anaesthetic agent 0.029%
o No: of passes
. . Break of the biopsy needle 0.02-0.059%
o Bleeding risk due to low platelets i1
and/or Increased PT Biopsy of other organs: 0.001-0.014%
hungs 0.034-0.117%
gall bladder kidneys colon 0.029-0.096%
0.0038-0.0044%
Kobyliak N, Abenavoli L. The role of liver biopsy to assess non-alcoholic Mortality rate 0.01-0.1%

fatty liver disease. Rev Recent Clin Trials. 2014;9(3):159-69.

NON-INVASIVE TESTS (NITs)
FOR LIVER FIBROSIS

e < Q >

Cost effective  Safe, non Simple Assess Sequential
GHH 2025 & invasive way to fibrosis check will help
SRS 0 B s reproducible monitor to identify
advanced
fibrosis

™, Sri Lanka
@‘ Society of Gastroenterology

Redman J. CurrTreat Options Gastro2020; Loomba R. Gut 2020
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NITs FOR LIVER FIBROSIS

APRI (AST-Platelet Ratio Index)
FIB-4 (FIBROSIS -4)

NFS (NAFLD Fibrosis Score)
BARD score

SIMPLE SCORES

Mwet"
tests

FibroSure®(FibroTest®outside of the US)

PROPRIETARY SERUM Fibrometre
TESTS ELF™ (Enhanced Liver Fibrosis)
HepaScore

Velocity Controlled Transient elastography (e.g. FibroScan®)
IMAGING Shear Wave Elastography (e.g. 2D-SWE, pSWE)
TECHNIQUES MRE (Magnetic resonance elastography)

Loomba R, Gut 2020

Stages of Fibrosis

METAVIR is a gold standard for assessing liver fibrosis
NITs aim to identify and stratify hepatic fibrosis

1 1 1
1 1 H
Metavir FO-F1 E F2 E F3 E F4
4 & 4
Absent or Significant Severe Girrhosi
mild fibrosis fibrosis fibrosis irrhosis

Clinically significant fibrosis (SF) if the METAVIR score is 2F2
Advanced hepatic fibrosis (AF) if the METAVIR scoreis F3 or F4

What the Simple Scores aka “WET TESTS"?

Uses indirect yet

readily available i .
° Yt o ; However, fail to Useful as point-of
surrogates ot liver Extensively accurately .
Fes | ° = care testing in the
('Y lorosis validated across a differentiate community
* Serum: AST, ALT, spectrum of CLDs between the levels ) )
Albumin, Platelet count of fibrosis (1st line screening)

GHH 2025 * Patient factors: Age, sex,
BMI, DM
Gra ology

5 SriLanka
@‘ Society of Gastroenterology

T
06




Less accurate in younger pts
(<35), in elderly > 65yrs or

Ber] EElmE those with normal AST/ALT;

HCV, Age, AST, ALT, e
» v
R NAFLD Platelets ] All CLDs sen5|t|\./|.ty.and indeterminate range (1.3-2.67)
specificity .
needs further evaluation

Age, BMI, X (needs . " Complex to calculate;
Diabete multiple labs iy SEeile for intermediate zone (—1.455 to

NFS NAFLD AST/ALT, p' X NAFLD advanced fibrosis . .

and clinical R 0.675) includes many

Platelets, data) in NAFLD

Albumin
Low specificity; many false
positives; cannot distinguish

= i
BARD NAFLD BM" A.ST/ALT . . (very NAFLD 25y b.ed5|de intermediate from advanced
ratio, Diabetes simple) screening tool .
fibrosis
Influenced by causes of
HCV, HCV (and Simple, widely ~ thrombocytopenia unrelated to
v
AuRl NAFLD (8, (EiteleE . NAFLD) used, validated fibrosis; less accurate in NAFLD
and early fibrosis
Parameter
Age
NAFLD AST FiB-4
fibrosis dlaT Score
score
Platelet count
BMI
NAFLD FIB-4 NPV
) ;s S ; r
fibrosis Effect NPY c:r Albumin Score | Effect ?
1] PPV, % [2,3] PPV, ﬁ
Sieieind L | Impaired fasting
Rules out glucose/diabetes? > Rules out
<-1.455 fibrosis 88 to 93 1.3 fibrosis 93
Predicts >395 Predicts 75
=0.676 fibrosic 82 to 90 . Gleais
High probability of F3/4
McPherson S Am J Gastroentrol2017; Shah et al. CGH 2009; Angulo Hepatology2007
v /4
What about complex “WET tests”?
Incorporate direct But
markers of liver
fibrosis ——
R —  Costly
hyaluronic
C acid, e
Al d™ M
Need
‘ L —| specialised
procollagen N- labs
GHH 2#025 — terminal peptide —
Gt ROt 48T HepaEaios 11 (P3NP), .
( ) | Not widely
available
tissue inhibitor of )
matrix
" metalloproteinase- Som_e
Sl RO 1 (TIMP) 7| fequire
id 4 licencing
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Test/Panel | __Type | Components | Advantages | __Limitations _|

ELF (Enhanced
Liver Fibrosis)

FibroTest
(FibroSure)

Hepascore

FibroMeter

(Vibration controlled Transient Elastography)

Proprietary

biomarker

panel

Proprietary

panel

Composite

index

Proprietary

index

High accuracy,

Hyaluronic acid, PIIINP, TIMP-1

Alpha-2-macroglobulin,

haptoglobin, apolipoprotein A1,

bilirubin, GGT

Age, bilirubin, GGT, hyaluronic

acid, alpha-2-macroglobulin

Varies by disease (e.g., ALT, AST,

INR, platelets, etc.)

reflects ECM

Not widely available;

R expensive
remodeling P
Costly;
Good for . v
. influenced by
various .
. . haemolysis and
etiologies . .
inflammation
Reasonably Less accessible;
accurate complex
Tailored to Requires licensing;

disease type

What are image based “ Dry Tests"?

Standard imaging only detects advanced steatosis and fibrosis

Increased liver stiffness typically correlates with fibrosis progression.

No serum requirement !

More accurate than simple serum NITs

2 Commonly used tests:

FibroScan

e quick, validated in many liver diseases,
e most reliable in ruling out advanced disease,
o predicts decompensation and complications

MR Elastography (MRE)

® Costly but highest accuracy,

* not operator-dependent,
* best for Obese, complex patients

Disadvantages

cost and complexity

Modality How it Works Advantages
v ) FibroScan Ultrasound- Measu ref. liver Non-invasive., quick, Limited in o_besity, _ascit_es_; 1% LINE imagingin
stiffness via low- reproducible, may overestimate fibrosis in
(TE) based . N N " N N NAFLD, HCV, HBV
frequency vibrations bedside tool inflammation or congestion
MR Combines MRI with Most accurate, . . I Gold standard in
. L Expensive, limited availability,
lastography | MRI-based mechanical waves to | assesses entire liver, slower research or
(MRE) map stiffness works in obesity complex cases
Point Shear 5 . . )
! Measures stiffness Integrated into - Alternative to TE in
Wave Ultrasound . . Operator-dependent; limited X .
. using acoustic standard ultrasound N standard imaging
Elastography | (conventional) o . comparative data
radiation force machines setup
(pPSWE)
2Dish e Measures stiffness in a
Wave Advanced . Better reproducibility | More expensive, less available | 2" line or specialist
larger region than .
Elastography | ultrasound SWE than pSWE; visual map than TE centres
(2D-SWE) .
by Useful for cirrhosis
Conventional . echotexture, Widely available, Low sensitivity; changes )
Imaging N signs, not early
Ultrasound nodularity, cheap appear late ; .
fibrosis
splenomegaly
CT Scan (non- Evaluates liver . . - e Not recommended
. Available in many Radiation, poor sensitivity for . .
contrast or Imaging morphology and fibrosis for fibrosis staging

contrast)

indirect signs

settings

alone
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Vibration Controlled Transient Elastography
(VCTE) Liver stiffness is measured via a mechanically induced,

controlled 50 Hz frequency shear wave
FibroScan (Echosens, Paris, France, FDA approved): kilopascals (kPa)

The propagation speed of the shear wave is measured
with pulse echo ultrasound, presented as kilopascals
(kPa)

RIBS

LIVER

FIBROSCAN

Measures liver stiffness over an area estimated to be
100x greater than that of liver biopsy

The stiffer the tissue, the faster the shear wave propagates

Controlled Attenuation Parameter (CAP):
measures liver steatosis

Amount of Liver with
Fatty Change

et

260 to 290 dB/m s2 3

CAP Score Steatosis Grade

Higher than 290 dB/m 67% o higher

:
""" ‘ ——
e
Alcohol Related :

LIMITATIONS OF NITs

TECHNICAL LIMITATIONS ———————
* Serum tests may not be liver specific

* Image based need experience and training

L \O.DISCRIMINATION OF ADIACENT FIBROSISSTAGES |
— S
. L7 OOR PERFORMANCE / LACK DATA FORINTERMEDIATESTAGES |
r—l

‘ * inflammation, cholestasis, congestion, obesity, and hepatic steatosis

GRH 2 2 FAILURE
u 5 * Image based tests can have higher failure rates due to pt / operator factors

Grand Rounds in Hepatology
r THRESHOLD —‘

* Vary across different aetiologies

I_ UNABLE TO DIFFERENTIATE BETWEEN SIMPLE STEOTOSIS AND NASH —|

09




Invalid/unreliable result

Fibrosis marker Failure rate  Factors related to failure rate Confounders

Indirect blood-based biomarkers  Negligible - 30% Indeterminate (FIB-4,  Acute hepatitis, cholestasis, systemic inflammation,
NAFLD Fibrosis Score) Gilberts/hemolysis (scores with bilirubin)

Direct blood-based biomarkers ~ Negligible - ? Acute hepatitis, systemic inflammation

VCTE 3%-14% Obesity (less with XL probe), ascites 1%—9% Acute hepatitis, cholestasis, beta-blockers, food

ingestion, obesity, cardiac congestion.

PSWE 0%-1% Obesity 16%-24% Acute hepatitis, food ingestion, obesity*

2D-SWE 1%-13% Obesity 0% Acute hepatitis, food ingestion*

2D-MRE <5% Claustraphobia, inability to fitin MRI or  Negligible Iron overload, acute hepatitis, massive ascites

breath hold,

*Additional confounding factors for VCTE also likely to impact SWE.
2D-MRE, 2-di ional MR 2D-SWE, 2-dil ional shear wave el hy; FIB-4, Fibrosis Score 4; NAFLD, non-alcoholic fatty liver disease; pSWE, point shear
wave elastography; VCTE, Vibration-controlled transient elastography.

NO TEST IS PERFECT —

THERE IS ALWAYS ROOM FOR IMPROVEMENT!

Loomba R, Gut 2020

Are NITs as good as Liver biopsy?

Studies have evaluated the diagnostic accuracy of NITs
compared to liver biopsy:
* FIB-4:
* AUROC values: Approximately 0.71-0.82 for detecting advanced
fibrosis and cirrhosis.

9 * Effective in ruling out advanced fibrosis at low cut-off values,
‘ ('Y reducing the need for biopsy in low-risk patients

GRH 2025 * TE (FibroScan):

* Offers a quick, non-invasive assessment of liver stiffness, correlating
with fibrosis stages.

* AUROC values ranging from 0.74 to 0.92 for significant fibrosis

@‘ itanka, El-Kassas, M et al. Sci Rep 14, 29544 (2024)
/2 astroenterology Lai JC, et al. Gastroenterol Rep (Oxf). 2024 Apr 11;12:g0ae024

What is the evidence on combining NITs?

Enhanced Diagnostic Accuracy: Combining FIB-4 & TE or ELF or MRE improves the sensitivity
V and specificity for detecting advanced fibrosis

Reduction in Liver Biopsies: Sequential NITs can significantly decrease the number of
/ unnecessary liver biopsies

Combination of FIB-4 <1.73 and LSM <12.2 kPa avoided liver biopsy in 66 patients, with a false-negative rate of 3%
Efficient Resource Utilization: Implementing these algorithms in primary care settings/ low
Gma resource setting can optimize referrals and reduce healthcare costs.

Sequential use of FIB-4 and ELF, reduced unnecessary referrals from primary care to secondary care by 81%.

5 SriLanka
@‘ Society of Gastroenterology
! Zoncape M, Liguori A, Tsochatzis EA. Eur J Intern Med 2024.
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Step 1: Identify patients at risk

teatosis on any
Type 2 diabetes imaging modality or
elevated aminotransferases|

2 or more
metabolic risk factors'

Step 2: History and laboratory tests
Icohol intake, CBC, liver function te

Step 3: Non-invasive testing (NIT) for fibrosis??
(FIB-4 is a calculated value* based on age, AST, ALT & platelet count)

FIB-4 <1.3 FIB-4 1.3 0 2.67 FIB-4 > 267

_J

FIB-4 &
F i b rosca n Step 4: Liver stiffness measurement (LSM)567

LSM < 8 kPa LSM8to 12kPa LSM > 12kPa

i !

LOW RISK . o
Repeat NIT in 2-3 " ¥ HIGH RISK
years unless clinical i Refer to hepatologist Kanwal F. Gastro 2021
circumstances change 8

Fast™ = MASH + NAS24 + F22

Early Significant Advanced
Fibrosis Fibrosis Fibrosis

Simple

Steatosis Cirrhosis

MASL
MASH

* FAST (FibroScan-AST) = A predictive model combining LSM, CAP, and AST, FAST The FAST score
provides an efficient way to non-invasively identify patients at risk of progressive NASH

* Agile 3+ = combining LSM by VCTE, plt, ALT, AST, T2DM, age and sex, and has high diagnostic
performance for F3;

* Agile 4 = combining LSM, by VCTE, plt, ALT, AST, sex and presence of T2DM, and has high diagnostic
performance for cirrhosis

* MAST (MRI-AST) = To identify Fibro-NASH, the score was created based on MRI

However, you may still need
a liver biopsy if:

Diagnostic
uncertainty
(e.g. overlap

syndromes, rare
diseases)

s
GRH 2025

Grand Rounds in Hepatology

Clinical trials
requiring
histologic
endpoints

., SriLanka
@' Society of Gastroenterology
v
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How best to use NITs in clinical practice?

v'NITs are useful to exclude advanced fibrosis / cirrhosis
v'NITs are NOT predictive when used in isolation

v'Combining NITs (serum & elastography) increases
diagnostic accuracy & specificity

v'Sequential use of NITs reduces patients in intermediate
zone

v'Can be both screening & confirmatory

™, Sri Lanka
@‘ Society of Gastroenterology

Summary

Rising hepatology burden worldwide with NAFLD

Hence accurate and reliable non-invasive testing is needed
Fibrosis stage is used to prioritize those who need
treatment and identify those at risk for liver-related

S outcomes
‘ ‘ NITs include serum and imaging tests, are essential tools in
modern hepatology
GHH 2025 NITs best }Jsed in algorithm.s, n.ot in isolation
ST T b Know their strengths & limitations
Tailor to patient context and resource availability
If there are doubts : liver biopsy is still there!

5 SriLanka
',,‘ Society of Gastroenterology
2

‘ S Bles

"Okay for now,

but my doctor told

GBH 2025 me to take it easy."

Grand Rounds in Hepatology

#5 SriLanka
',,‘ Society of Gastroenterology
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Alcohol associated liver diseases and alcohol use disorder
Tackling the dual burden

Alcohol associated liver diseases (ALD) are the oldest and the most common cause of
advanced liver disease worldwide. Alcohol use and Alcohol use disorder (AUD) related
mortality has increased significantly due to Covid 19 pandemic. Despite two alcohol drinks a
day for males and one drink for females is considered safe for the general population, people
with liver disease due to any aetiology should completely abstain from alcohol.

Since the risk of developing liver disease in harmful drinkers decreases with abstinence or
decreased consumption, early recognition and interventions with that goal should be
implemented.Screening for harmful alcohol consumption should be done systematically and
both pharmacological and psychosocial treatment modalities should be introduced at the first
clinical encounter.

Besides the amount of total alcohol consumed, smoking, obesity and malnutrition, diabetes
and co-existant liver diseases increase the risk of ALD. Certain genetics and coffee
consumption appear to reduce the risk of developing ALD.

Spectrum of ALD includes, Alcohol associated steatosis, Alcohol associated steatohepatitis
(ASH), Alcohol associated hepatitis (AH), Alcohol associated cirrhosis and hepatocellular
carcinoma. Alcohol associated steatosis is a generally asymptomatic and reversible condition
ASH is a histological diagnosis in which neutrophils accumulate and perivenular injury occurs
with pericellular fibrosis in liver.

AH is a serious clinical syndrome with a high mortality characterised by the recent onset of
jaundice and other signs of liver decompensation in patients with ongoing alcohol abuse or
who who have ceased within last 4 weeks .Different prognostic models have been developed
to identify patients at high risk of early death. The combination of MELD and the Lille model is
suggested as an effective predictive algorithm of short-term mortality.

Diagnosis of AH can be made reliably with clinical, biochemical and histological testing where
confounding factors are present. Treatment with steroids and intravenous N-Acetyl cysteine
is beneficial whilst early liver transplant can increase the survival of patients with AH
significantly.




Background and Epidemiology

® ALD is the oldest and most common cause of advanced liver disease

® ALD causes 3 million deaths (6%) annually in the world which exceeds deaths due
to HT and DM combined

® Effect of Covid 19 pandemic
® Alcohol use has risen by 14%
® AUD-related mortality increased by 24%

® Mortality due to Alcohol related cirrhosis and Alcohol related hepatitis has
increased specially in the young and in females

ALD is TWO diseases — NOT one

Chronic Liver Disease (CLD) Alcohol Use Disorder (AUD)

How much is too much ?

(General population)

® Up to 2 drinks/day for males and up to 1 drink/day for females /
® 14 grams of alcohol (One Drink) ’

® 1 glass of wine

® 12 ounces of beer ‘

® 1 shot of whiskey

® Alcohol is a Carcinogen ! NO threshold for the risk of cancer - ﬁ

15




How much is too much ?
In a patient with ALD

® Probably any amount ! ||

® Patients with ALD, MASLD, Viral hepatitis and Haemachromatosis
should be counselled that there is no safe level of drinking and ‘
they should abstain.

® Cessation of alcohol at any point reduces the disease progression m
—_—

Identification of harmful alcohol use

How much do you drink ?

’

“I only have one drink a day’

How much do you drink ?

“Not much ! Four of us finish a bottle of whiskey a day”
¢ 1 unit = 8g of alcohol=10ml of alcohol

¢ 40 % Whiskey = “40 % pure alcohol by volume (ABV)

e strength (ABV) x volume (ml) + 1,000 = units

* To work out the number of units in a bottle (750ml) of whiskey (ABV 40%)
® 40 (%) x 750 (ml) + 1,000 = 30 units = 240g

® One person drinks 60g or 7.5 units a day !

16




Alcohol use disorder

* AUD is a leading contributor to illness and
death

* frequently overlooked, not diagnosed or treated in
clinical settings

* Alcohol use
disorder (AUD) is a
chronic relapsing

and remitting * as a result, the burden of disease remains high
syndrome

- in which excessive

drinking of alcohol Alcohol contributes Bu(::l‘:::la:)r:;:g;ml
persists to more than

- despite CaUSing 2 0 0 @ Globally, alcohol misuse
health and social SR T o Bl
problems diseases and injury-related EREEL N

health conditions.

Alcohol Abstinence in Patients Surviving an Episode
of Alcoholic Hepatitis: Impact on Long-Term

. Gl

g 3

: \

H [ == Recidism

dl 0 s

Log-rank fest: p = 0.031
2
% 3 o8 B Y
Months

Pationts atisk ° % n 108 144 180
Complete abstinence s s 2 13 6 0
Recidvism 8 4 2 6 2 0

Altamirano J, et al. Hepatology. 2017

Alcohol Abstinence Improves Prognosis Across All
Stages of Portal Hypertension in Alcohol-Related
Cirrhosis

Y/ \ 25% active g s
i alcohol intake H " _
oo o H g
° k]
ﬂ,ﬁ\ T?F 51% with high-risk ® H ~
portal hypertension [;E(—.,‘ [
,ﬂ‘*i / / \’M’I‘ (HVPG 220 mmHg) 4t Eﬁ m §
olleli llg > [ ) — 0 12 24 3 4 &0
MR <@, Modian 3 yoar Tim o decampnsaton o)
75% sustained ' fol
HVPG abstinence &‘ ollow-up Abstinence linked to:
320 patients with measurement Y ‘ | risk of decompensation
alcohol-related at baseline T'RT 55% with high-risk 1 improved survival
cirrhosis portal hypertension regardless of
(HVPG 220 mmHg) portal hypertension severity

Clinical Gastroenterology
and Hepatology

Hofer BS, et al. Clin Gastroenterol Hepatol. 2023
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Impact of alcohol abstinence in alcohol-associated
cirrhosis

Study TE seTE Hazard Ratio HR 95%-Cl Weight
Marot et al 2017 -0.71 0.2104 — 049 [0.32,0.74] 6.0%
Muntaner et al 2010 -1.24 04828 —+—— 0.29 [0.11;0.75] 1.9%
Moreau et al 2004 -1.46 04056 ——— 0.23 [0.10;0.51] 25%
Serra et al 2003 -0.89 0.3000 —— 041 [0.23;0.74] 3.9%
Alexandre et al 2023 -0.51 0.1768 - 0.60 [0.42;0.85] 7.0%
Pearson et al 2021 (unhealthy alcohol use) -0.12 0.0271 i 0.88 [0.84;0.93] 11.9%
Pearson et al 2021 (low-level alcohol use) -0.10 0.0298 0.90 [0.85;0.96] 11.9%
Bjornsson et al 2020 0.35 0.2632 T 1.42 [0.85;2.38] 4.6%
Senanayake et al 2012 -0.46 0.2337 —— 0.63 [0.40;1.00] 5.3%
Alvarez et al 2011 -0.99 0.2205 —— 0.37 [0.24;0.57] 5.7%
Toshikuni et al 2009 -0.93 0.5731 —_— 040 [0.13;1.22] 1.4%
Pessione et al 2003 -1.13 0.3701 — 0.32 [0.16;0.67] 2.9%
Bell et al 2004 -1.06 0.3247 — 0.34 [0.18;0.65] 3.5%
Powell et al 1968 (compensated) ~0.80 0.9535 —————————— 0.45 [0.07;2.92] 05%
Powell et al 1968 (decompensated) -0.45 0.1882 - 0.64 [0.44;0.93] 6.6%
Soterakis et al 1973 -0.16 0.2698 - 0.85 [0.50; 1.44] 4.5%
Hofer BS et al 2022 -0.79 0.2110 — 0.45 [0.30;0.69] 5.9%
McCormick et al 1990 -0.54 0.5736 —_— 058 [0.19;1.79] 1.4%
Louvet et al 2023 (low-level alcohol use)  -0.57 0.2544 —— 0.57 [0.35;0.94] 4.8%
Louvet et al 2023 (mid-level alcohol use) -0.29 0.3175 — 0.75 [0.40;1.39] 3.6%
Louvet et al 2023 (heavy alcohol use) -0.29 0.2841 —r 0.75 [0.43;1.30] 4.2%
Random effects model A4 0.61 [0.51;0.74] 100.0%
Prediction interval — [0.38; 0.98]
Heterogeneity: /2 = 77%, 1* = 0.0427, p <0.01

Test for overall effect: t2 = -5.44 (p < 0.01) 0.1 05 1 2 10

Lim WH, et al. Aliment Pharmacol Ther. 2024

Pathophysiology

* Enduring myth that AUD results from a moral failure
* continues to influence public and professional views

* An estimated 50% of the risk is inherited
* Mental health disorders are associated with a doubled risk of AUD

* Adverse early life experiences and trauma in adult life (e.g., sexual
assault or trauma during military service) increase risk

* Ready availability of alcohol at low cost and widespread outlets are
additional important risk factors

Haber PS. N Engl J Med 2025

Neurobiologics

* Consumption of alcohol activates the reward
regions of the brain
* increasing the release of dopamine

* The reward system projects to the orbitofrontal
cortex
* reduced inhibitory control

* With repeated exposure neurotransmitter
responses are blunted in the severe forms of AUD
* Increasing doses of alcohol are needed to produce the
same effect (alcohol tolerance)
* Alcohol withdrawal syndrome emerges when high S
levels of consumption are reduced or ceased

Alcohol + — Opioid
peptides

K—Naltrexone
Glutamate
inputs
Alcohol -
Y

Acamprosate
Topiramate

Haber PS. N Engl J Med 2025
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Clinical Assessment -+ Defining AUD

Table 1. Diagnostic Criteria for Alcohol Use Disorder.*

Broad Domain DSM-5 Diagnostic Criteria

Impaired control Drinking larger amounts or over longer periods than intended.
Desire or unsuccessful attempts to cut down or control alcohol use.
Great deal of time spent obtaining or using alcohol or recovering from
alcohol use.
Craving or a strong desire or urge to use alcohol.

Social dysfunction and physical risk Failure to fulfill major role obligations as a result of alcohol use.
Continued drinking despite social or interpersonal problems.
Diminished social, occupational, or recreational activities due to drinking.
Recurrent alcohol use in physically hazardous situations.
Continued drinking despite physical or psychological problems.

Physiological dependence Tolerance, as evidenced by a markedly diminished effect of alcohol use.
Withdrawal syndrome or drinking to prevent withdrawal.

* Diagnostic criteria are from the Diagnostic and Statistical Manual of Mental Disorders, fifth edition (DSM-5). The diagnostic
threshold is the presence of 2 of the 11 criteria during a 12-month period. The severity of the disorder is determined
on the basis of the number of criteria met — mild (2 or 3 criteria), moderate (4 or 5 criteria), or severe (6 to 11 criteria).
Previous versions of the DSM distinguished alcohol abuse from alcohol dependence, but there was no substantial differ-
ence in outcomes, and these two diagnoses were merged.

Alcohol use disorder and

C"nlcal assessment high-risk drinking [Cinciracicssudsise
* A quantitative alcohol history @ ctcmotmesges | SR

R e sk dinking and AUD sty g0 vecognized
levels = Primary care providers are key to early detection
and veatment

* A history of alcohol withdrawal
or intoxication Overview of clinical pathway

ASK ABOUT ALCOHOL

* |dentify common associated
physical signs

« Asking permission bulds trust and comfort

SCREENING AND DIAGNOSIS
“n

o
(AuDIT-C)

= For moderate risk of AUD: Provide brie adice on
the health rsks and suggestons on how 1o ut back

= For igh sk of AUD: Diagnose using DSIW-5-TR crieria

* Substance Use Disorders
¢ Mental Health Conditions
* Social Problems

ASSESS THEIR GOALS

¥ moderate orsevers « stop drnking

« Gut back on drnking
lored plan: « Reduce harms of drinking

WITHDRAWAL MANAGEMENT

Use PAWSS and wihdrawal + Low ik: outpatient; Rx gabapentin,clonidine

or high sk o sever
compications .
izur

. of enzociazenines
romens,sazuros

i

LONG-TERM TREATMENT
* antpsychatics

and longtem benzodiazepines

+ Commanity supports: Supportive ecovery programs, peer Groups, et

Evan Wood et al. CMAJ 2023;195:E1364-E1379
©2023 by Canadian Medical Association

Clinical Assessment
* Alcohol Use Disorders Identification Test (AUDIT)
* Short versions (AUDIT-C and AUDIT-3)

* The four-question CAGE (Cut Down Drinking, Annoyed by Criticism, Guilty
Feelings, and Eye-Opener) screening

* Occasionally, patients do not accurately report their alcohol use

* Occult alcohol use may also be revealed
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Clinical Assessment — Biological markers

* Elevation of y-glutamyl transferase level (GGT)

* Detection of ethanol itself in blood, breath, or urine reflects recent exposure
but is positive for only a limited number of hours after drinking
« useful in the ED setting to confirm recent alcohol use

* Nonoxidative alcohol metabolites are emerging as clinically useful biomarkers

of alcohol consumption

* Phosphatidylethanol is a conjugate of phosphatidylcholine and ethanol
« Carbohydrate-deficient transferrin (expressed as a percentage) refers to isoforms of

transferrin

AUD Management — Key principles

Consider cultural
and racial factors
in recovery
support

Person-centered,
nonjudgmental
approach essential

Account for
practical

limitations (cost,
local availability)

Treatment plan
should be
negotiated

collaboratively

“Natural"
recovery possible
without formal
intervention

Withdrawal management pathway

Evan Wood et al. CMAJ 2023;195:E1364-E1379
©2023 by Canadian Medical Association

Assessment and
goal-setting

1. Discuss patient's treatment goals.
2. Assess risk of severe complications by administering PAWSS.*
Take note of past complications (e.g., seizures, DT)

1fPAWSS 24,
inform patient of

NO ol risks of unsupervised

required or patient has goal of withdrawal

YES

{ ol Low risk of severe complications High risk of severe complications
Risk stratification =
eg, PAWSS <4 e.g, PAWSS 24, past seizure

Outpatient care

Inpatient care Outpatient care

Inpatient care
option

Location + Patient iteria for « Only if inpatient facility is not
of care outpatient caret ient care available or not preferred
+ Plan for regular follow-up || ~(e.g., homelessness) + Plan for regular follow-up
(e.g, in clinic, virtually) i (e.g., in clinic, virtually)
=aal
1. Prescribe nonbenzodiazepines 1. Prescribe 1. Prescribe benzodiazepines as
(e.g. gabapentin) benzodiazepines ashort-term, tapered schedule
2. Use CIWA-Ar§ or SAWSY to assess 2. Use CIWA-Ar§ over 5-7 days**
Medications$ withdrawal symptoms and to inform or SAWSY at 2. Use CIWA-AT§ or SAWSH to
ongoing care initiation and during assess withdrawal symptoms
3. Monitor for emergence of severe withdrawal to 3. Monitor for emergence of severe
withdrawal and other concerns inform dosing withdrawal and other concerns
(e.g., continued alcohol use) (symptom-triggered) (e.g., continued alcohol use)

Ongoing care planning

Ongoing care

ion is not
care options: jal treatment: i t

Offer continued

d AUD
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Table 3. Medications for Alcohol Use Disorder.*

Calcium load if body weight is <65 kg)

Not approved in the United
States for the treatment
of alcohol use disorder

Medication Mode of Action Typical Dose Use in Liver Disease
Approved for the treatment of
alcohol use disorder
Disulfiram Acetaldehyde dehydrogenase 200 mg per day Contraindicated
inhibitor
Naltrexone Mu opioid receptor antagonist 50 mg per day Risk of hepatotoxic effects precludes
380 mg monthly intramuscular use in advanced liver disease
injection May consider in early liver disease
Acamprosate NMDA agonist{ 666 mg three times daily (reduce Precaution in Child—Pugh class C

cirrhosisi

partial agonist

Baclofen GABA B receptor agonist 10-25 mg three times daily Acceptable side-effect profile in
patients with liver disease
Minimal hepatic metabolism
Topiramate GABA A receptor agonist Up to 100 mg twice daily Risk of encephalopathy precludes
AMPA-kainite glutamate recep- use in advanced liver disease
tor blocker May consider in compensated liver
Calcium- and sodium-channel disease
blocker
Gabapentin GABA A receptor agonist Up to 900 mg twice daily Uncertain
Varenicline Nicotinic acetylcholine receptor 2 mg per day Uncertain

Metabolic Dysfunction MetALD
Associated Steatotic (MASLD and increased alcohol intake*)
Liver Disease
(MASLD)

MASLD ALD

predominant
Weekly alcohol intake (g)

MASLD ALD

predominant predominant
‘Average daily alcohol intake (g)

“Weekly intake 140-350g female, 210-420g male (average daily 20-50g female, 30-60g male)

**e.g. Lysosomal Acid Lipase Deficiency (LALD), Wilson disease, hypobetalipoproteinemia, inborn errors of metabolism

***e.g. Hepatitis C virus (HCV), malnutrition, celiac disease

What causes hepatocyte fat accumulation

Alcohol Acetaldehyde
dehydrogenase dehydrogenase
Alcohol ficetaldehyﬂcetic acid
NAD NADH NAD *
NADH

v

1 Peripheral
catabolism of fat

‘NAD In
tN ADH hepatocytes

¥

acid oxidation
v ) Increased fatty acid
Increases Accumulation of synthesis
circulating pool fat in hepatocytes

STEATOSIS

Suppression of Fatty

Impaired lipoprotein
assembly and secretion
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What causes hepatocyte injury

Acetaldehyde

/

N\

Excess alcohol

Induction of

microsomes with

CYP2E1

metabolism endotoxin

Impairs methionine I Bacterial
uptake

Chemical Protein Low glutathione In eut
Adducts Adducts Alcohol metabolism g
Produceneo  Oxidative Generates ROS Susceptibility to l
antigens stress oxidative stress Induces
* Lipid inflammatory
Stimulates peroxidation :'_ESPO”SE in
immune system \ iver
Autoimmune —_____, [Hepatocyte ALCOHOLIC
response damage/injury HEPATITIS
What causes hepatic fibrosis
Activation of stellate cells
How are they activated?

Activate
stellate cells

Release of cytokines and
chemokines ( TGF-B)

Inflammation of
<+—— hepatocytes, Kupfer cells,
endothelial cells

Transform into
fibrogenic cells

With myofibroblast

: - Constrict sinusoidal Increased vascular
like contractile —

vascular channels

resistance
1 property
FIBROSIS Deranged
Deposition of type | & perfusion

Il collagen in lobule

Risk factors for ALD

e Amount of total alcohol use is ultimate risk factor
e Gender

¢ Tobacco use

* Genetics

¢ Obesity and malnutrition

e Diabetes

e Co-existent liver disease (MASLD, Viral hepatitis)
* Coffee
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Spectrum of ALD

. . Alcohol-associated Alcohol-associated Alcohol-associated Alcohol-associated
Normal liver Chronic steatosis steatohepatitis cirrhosis HCC

alcohol
misuse
——— —— — ——
90%-95% “ 10%-35% 10%-20% 3%-10%

!

Risk factors Alcohol-associated Comorbidities
« Obesity and dietary factors hepatitis
« Drinking pattern * Alcohol use disorders
« Female sex « Cardiovascular and digestive issues
« Genetic and epigenetic factors: « Chronic infections, diabetes, etc.
polymorphism, genetic variations, etc. « Immunodeficiency (HIV/AIDS)

+ Race and ethnicity

Physical findings in ALD cirrhosis

Jaundice - Encephalopathy
y 2 (confusion)

® Encephalopathy
® Muscle wasting
® Gynaecomastia, testicular atrophy

® Ascites, Leg oedema

Splenomegally (fl i;ib ildup)
uid buildup

Red palms

® Spider naevi
® Hair loss, Dupyutren’s contractures

® Palmer erythema Cirrhosis of the Liver

Recognise the difference

® 43 year old male ® 43 year old male
® 1/2 bottle of 33% alcohol daily ® 1/2 bottle of 33% alcohol daily
® “Feels sick” ® “Feels sick”
® “A bit yellow at times” ® Jaundice
® AST - 150, ALT - 48, GGT - 200 ® AST - 150, ALT - 48, GGT - 200
® Bilirubin 1.8 mg/dI ® Bilirubin 18 mg/d|
® Creatinine 0.9 mg/d| ® Creatinine 0.9 mg/d|
® INR1.2 ® INR3.2
* WBC 6000 * WBC 16000
ALD Cirrhosis Alcoholic hepatitis
Acute mortality LOW Acute mortality HIGH
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Diagnosis of Alcoholic hepatitis

Probable AH
Clinically diagnosed without
potential confounding factors

Definite AH
Clinically diagnosed
and biopsy proven

Clinical
diagnosis

Histologic
diagnosis

Possible AH
Clinically diagnosed with
potential confounding factors,

Biopsy needed for confirmation of AH

Clinical diagnosis of AH
*  Onset of jaundice within prior 8 weeks
*  Ongoing consumption of >40 (female) or 60 (male) g alcohol/day for 26 months, with <60 days of abstinence
before the onset of jaundice
AST >50, AST/ALT >1.5, and both values <400 IU/L
Serum total bilirubin >3.0 mg/dL

Potential confounding factors
»  Possible ischemic hepatitis (e.g., severe upper gastrointestinal bleed, hypotension, or cocaine use within 7 days)
or metabolic liver disease (Wilson disease, alpha 1 antitrypsin deficiency)
Possible drug-induced liver disease (suspect drug within 30 days of onset of jaundice)
*  Uncertain alcohol use assessment (e.g., patient denies excessive alcohol use)
AASLD *  Presence of atypical laboratory tests (e.g., AST <50 or >400 IU/L, AST/ALT <1.5), ANA >1:160 or SMA >1:80.

‘AMERIGAN ASSOCIATION FOR
WESTION O VER DREASES

Liver biopsy : Alcoholic hepatitis

Macrovesicular steatosis

B. Hepatocellular injury is characterized
by lobular infiltration of neutrophils
Mallory-Denk bodies

C. Ductular reaction

D. liver fibrosis - pericellular and
sinusoidal (“chicken wire”
appearance)

AH Prognostic scoring indicators

TABLE 7. Characteristics of Lab-Based Prognostic Scores in Alcoholic Hepatitis

Bili PT/INR Cr/BUN Age Alb WBC Stratification Clinical Use
MDF + + - - - - Severe: 232 Initiate corticosteroids
MELD + + + - - - Severe: >21, but a continu-  Prognosis only
ous scale
ABIC + + + + - - Low: <6.71 Prognosis only
GAHS + + + + - + Poor prognosis: 29 Initiate corticosteroids if >9
and MDF 232
Lille + + + + + - >0.45: Nonresponse Day 7 cessation or
<0.45: Response continuation of
corticosteroids

Abbreviations: Alb, serum albumin; Bili, serum total bilirubin; Cr/BUN, creatinine/blood urea nitrogen; PT/INR, prothrombin time/
international normalized ratio; and WBC, white blood cell count.
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Prognostic scores: mDF out and MELD in

The MELD Score Is Superior to the Maddrey
Discriminant Function Score to Predict Short-Term
Mortality in Alcohol-Associated Hepatitis: A Global Study

0.
MR, Thursz, N,

ARTICLE

ROC curves for 28 days

08 ags% Pvalue
0.749:0.800 | <0.001
0.750-0.801 | <0.001

06720730 | <0001

Moraos Ardez MD, PhD M.Vontura s, MD, DY, . lamiano, MD, PrD”, .. Abraldes, WD, PROY, M. Crz Lo, MY,
SR Akineon, NO, P> i, MO, PR’ W Kim, MD, PRDY, R, G A, MD" > 06
M. Higuera do Tis, D, POV, AK S WD P, Kl MDY A Dusrie o MD, PR, EA Craries, RN £ 07250784 | <0.001
. rgas, MO, PRD M. lager, MD¥, PE. R, ND, MO, . Zamarin, MDY, ... Resepo-Gubrez, MD, PID
A Toe, MO MR iy, MDY, Arat, D" Mathur, D, PRO" . Lotnet, D, PR, G.Grcl s, M. LA Gz, MO 07120767 | <0.001
EC.Verna, MO?, .5, Brown J MO, J Argr, MD, PO, . Fenércez Carl, MO, PR, A Cemerie, D H
i o M P o M . MG 5 . St . 0 '
5 mOF | Gars
predi atits (M), <0001 [00% |0.009
nOF) MELD;
riprsl d Bossisps 0001 0152|0022
To date, . 02 - <0001 | 0.006
in
this study, - 0174
WETHODS: 11 00
erap !
primary outcome was all-cause martaity at 28 and 90 days. 00 02 o4 os o8 10
RESUTS. Intotal, 3,101 2,581 patents 1 - specificity
). Figure 2. , used 1o predict
respectively. nd ABIC, age, blrubi AUC, the curve;
0.709 for mDF. c function; MELD, model for end-stage iver disease.

Lille Model

e Predicts mortality in those on steroids 100

= Lille score < 0.45

* Age, renal insufficiency, PT, Albumin,
Bilirubin at DO and D7

e Score of >0.45 indicates lack of response
to steroids

075

P <0.0001

Survival
probability
°
g

Lille score 2 0.45

o
»
]

e Predicts 25% survival at 6 months

0,00

o 50 100 150 200
Time in days

o Fig. 4. Kaplan-Mei jval i rding to 0.45 cutoff of th
o Tells us whether to stop steroids at day 7 e ol Tl aneets accoring o

Evaluation and management of AH

Clinically Diagnosed Alcoholic Hepatitis I I Definite Alcoholic Hepatitis (Biopsy Proven)

MELD > 20

v

Link to cutpatienthepatology care 2 o at o " Mo contraindication to steroids N
l Consider Jl Contraindications to steroids 32 mgmethylprednisolone Consider

Enrollin clinical trals

IVNAC MELD>50 IVNAC
40mg
Early liver transplant Nonresponder Responder
Palliative care (if MSOF) |4— | D-dor7Lille>0.45 D-4 or 7 Lille </=0.45
Clinical trials i i P Contit i 28 days
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The therapeutic window for corticosteroids in
alcohol-associated hepatitis

We validated the use of steroids Uhiretsd o Gorfoostirsn gro
/ in severe alcohol-related hepatitis 100+
(MELD score >20)
£ 80-
Corticosteroids decreased mortality 2
at 30 days (HR=0.59) > 60-
@
The most significant benefit §
was MELD range 25-39 =%
©
Futility of treatment could notbe & 20- 3 Highly efective (21-30%)
demonstrated in this study 553 Marginaty ofocave (-103%)
OJ [ Not effective (<1%)
@ Survival benefit was not sustained 15 20 25 30 35 40 45 50 55
N/ at90 or 180 days

MELD score at admission

ArabJP, J Hepatol. 2021 Nov;75(5):1026-1033

Steroids +/- N -Acetylcysteine

° 174 patients Wlth severe AAH The NEW ENGLAND JOURNAL of MEDICINE
® 40mg oral prednisone for 28 days +/- || ORIGINAL ARTICLE ||
IV NAC 5 days

Glucocorticoids plus N-Acetylcysteine
in Severe Alcoholic Hepatitis

Mortality _ _
Eric Nguyen-Khac, M.D., Ph.D., Thierry Thevenot, M.D.,

_ Marie-Astrid Piquet, M.D., Ph.D., Said Benferhat, M.D., Odile Goria, M.D.,
e 1mo nth 8% vs 24% (p—0006) Denis Chatelain, M.D., Ph.D., Blaise Tramier, M.D., Frangois Dewaele, M.D.,

Salah Ghrib, M.D., Marika Rudler, M.D., Nicolas Carbonell, M.D.,
L] 3 months 22% VS 34% (p=006) Hervé Tossou, M.D., Abdeslam Bental, M.D., Brigitte Bernard-Chabert, M.D.,

and Jean-Louis Dupas, M.D., for the AAH-NAC Study Group*
® 6 months 27% vs 38% (p=0.07)

CLINICAL—LIVER

Nutritional therapy Sovaro lcoholc Hopatits Trotod Wih Garcostaroids.

Christophe Moreno, " Pierre Deltenre, " Christelle Senterre,” Alexandre Louvet,®

Thierry Gustot, ' Boris Bastens,” Axel Hittelet,” Marie-Astrid Piquet,” Wim Laleman,'®

Hans Orlent,"" Luc Lasser, " Thomas Sersts,'” Peter Starkel, ' Xavier De Koninck, '

Sergio Negrin Dastis, ° Jean Delwaide, ' Isabelle Colle,"® Chantal de Galoea¥,198ven Francque,””
Philippe Langlet,>' Virginie Putzeys,?? Hendrik Reynasrt,>* Delphine Degré,  and Eric Trépo’?

e Several studies have highlighted that protein energy malnutrition is present in
almost every patient with severe AH, and is associated with poor prognosis

¢ ESPEN recommend a daily energy intake of 35-40 kcal/kg of body weight and a
daily protein intake of 1.2-1.5 g/kg of BW in patients with AH

* Anabolic steroids trial did not alter mortality
¢ Intensive enteral nutrition and prednisone vs prednisolone alone in AH

¢ No difference in mortality
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Liver transplantation for Alcoholic

Hepatitis

® Select group (n=26) of AH patients (2%)
* No prior episodes of AH
o Supportive families
* No severe coexisting conditions
¢ Voiced commitment to Alcohol abstinence

® 6 month survival period (p<0.001)
e Early transplant group (n=26) 77%
 Severe AH controls 23%

The NEW ENGLAND JOURNAL of MEDICINE

|| ORIGINAL ARTICLE

Early Liver Transplantation
for Severe Alcoholic Hepatitis

Philippe Mathurin, M.D., Ph.D., Christophe Moreno, M.D., Ph.D.,

Didier Samuel, M.D., Ph.D., Jéréme Dumortier, M.D., Ph.D., Julia Salleron, M.S.,
Frangois Durand, M.D., Ph.D., Héléne Castel, M.D., Alain Duhamel, M.D., Ph.D.
Georges-Philippe Pageaux, M.D., Ph.D., Vincent Leroy, M.D., Ph.D.,
Sébastien Dharancy, M.D., Ph.D., Alexandre Louvet, M.D., Ph.D.,
Emmanuel Boleslawski, M.D., Ph.D., Valerio Lucidi, M.D., Thierry Gustot, M.D., Ph.D.
Claire Francoz, M.D., Christian Letoublon, M.D., Denis Castaing, M.D.,
Jacques Belghiti, M.D., Vincent Donckier, M.D., Ph.D.,
Frangois-René Pruvot, M.D., and Jean-Charles Duclos-Vallée, M.D., Ph.D.

¢ 3 resumed alcohol use post LT

ACCELERATE - AH

American Consortium of Early Liver Transplantation for Alcoholic
Hepatitis: ACCELERATE-AH

12 gerriars: i 8- UNCIS ragions Post-Transplant Outcomes

1 Year 3 Year

el -* Suwlval - ‘
- = l I- 4 - ,

Alcohol Use
Gastroenterology

After

ra < MGHﬂﬁ‘P)‘ wl'?hr:;L.a;é' \
| tansplantupto ) Transplant

. T at B manths

Summary

¢ Incidence AUD, ALD and AH are increasing

¢ A qualitative alcohol history should be recorded

¢ In treatment of AUD, patient centered non judgmental approach is essential
¢ Pharmacological treatments are effective for withdrawals and abstinence

* Need to recognise severe AH treat the selected patients with steroids and NAC

¢ Mild to moderate AH without HE should be monitored but should not receive
medications

¢ Assess for nutritional deficiencies and treat with enteral nutritional therapy
e Early liver transplant in AH improves survival

27




References

-

N

o

. https:

. Alcohol use and alcoholic fatty liver disease: a prospective, community- based study among adults in an urban community in Sri Lanka Madunil

Anuk Niriellat, Anuradhani Kasturiratnet, Thulani Beddage1, Shamila Thivanshi De Silvat, Anuradha Supun Dassanayakel, Arunasalam
Pathmeswaran?, Ananda Rajitha Wickramasinghe?, Norihiro Kato?, Hithanadura Janaka de Silvat Ceylon Medical Journal 2022; 67: 45-51

. Morales-Arrdez D, et al The MELD Score Is Superior to the Maddrey Discriminant Function Score to Predict Short-Term Mortality in Alcohol-

Associated Hepatitis: A Global Study. Am J Gastroenterol. 2022 Feb 1;117(2):301-310. doi: 10.14309/ajg.0000000000001596. Erratum in: Am J
Gastroenterol. 2022 May 1;117(5):818. doi: 10.14309/ajg.0000000000001704. PMID: 34962498; PMCID: PMC8999152.

. https://www.journal-of-hepatology.eu/article/S0168-8278(18)30214-9/fulltext

. https://www.aasld.org/practice-guidelines/alcohol- ciated-liver-disease
. https://www.nejm.org/doi/full/10.1056/NEJMoal412278

. https://www.nejm.org/doi/full/10.1056/NEJMoa1101214

'www.espen.org/files/ESPEN-Guidelines/ESPEN_guideline_on_clinical nutrition in_liver disease.pdf

. Rambaldi A, Gluud C. Anabolic-androgenic steroids for alcoholic liver disease. Cochrane Database Syst Rev. 2006 Oct 18;2006(4):CD003045. doi:

10.1002/14651858.CD003045.pub2. PMID: 17054157; PMCID: PMC8690167.
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Hepatitis Band Cwhatis new

Hepatitis B virus (HBV) and hepatitis C virus (HCV) remain significant global health threats
due to their potential to cause chronic liver disease, cirrhosis, and hepatocellular carcinoma.
Recent updates in the classification and management of chronic HBV have refined the
nomenclature of disease phases, replacing the traditional terminology with a more clinically
and virologically aligned classification: hepatitis B e antigen positive chronic HBV infection,
hepatitis B e antigen positive chronic HBV, hepatitis B e antigen negative chronic HBV
infection and hepatitis B e antigen negative chronic HBV[1]. Novel biomarkers such as
hepatitis B core-related antigen (HBcrAg), quantitative HBsAg, and HBV RNA are enhancing
disease monitoring and treatment decision-making [2]. The World Health Organization
(WHO) updated its HBV treatment guidelines in 2024, promoting simplified criteria to
broaden treatment eligibility, while the European Association for the Study of the Liver (EASL)
issued new guideline in 2025 [3]. In parallel, novel direct-acting antivirals and
immunomodulatory agents are under development, targeting a functional cure.

For HCV, the hepatitis C core antigen (HCVcAg) has emerged as a low-cost alternative to RNA-
based diagnostics, particularly beneficial in resource-limited settings [4]. Pangenotypic
direct-acting antiviral regimens have achieved high sustained virologic response (SVR) rates
across genotypes; however, treatment resistance has been reported. In such cases,
sofosbuvir-velpatasvir-voxilaprevir remains effective for retreatment [5]. Together, these
developments mark a significant advancement in the global effort to eliminate viral hepatitis
asapublichealth threat.
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Hepatitis B

Introduction

« HBV belongs to the Hepadnaviridae family and is classified
into ten genotypes (A to J)

o « Transmitted by exposure to infectious blood or other body
‘ v fluids (e.g. saliva, semen, vaginal secretions) and perinatally
from infected mothers to infants.

GRH 2025 » Global burden:

« 240 million people with chronic hepatitis B in 2022(WHO)

« 1.1 million deaths in 2022(WHO)

Sl Lanka
Society of Gastroenterology

Natural history of Hepatitis B

Hepatitis B Disease Progression

Liver
Cancer (HCC)
5% to 10% of chronic HBV-
infected u\dnndudty '
Chronic a Liver
m Cihosls  yransplantation @
20% to
> 90% of infected 0% ‘
children progress to
GRH 2025 froerlon iyt
of adults )™ Decompensation
23% of patients

decompensate within § yrs of
developing cirrhosis’!

Sl Lanka
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Phases of hepatitis B

Acute hepatitis B infection
« New onset hepatitis B infection

- Recovery is accompanied by clearance of HBsAg with seroconversion
to anti-HBs usually within 3 months

Chronic hepatitis B

« Persistence of HBsAg for 6 months or more after acute infection

Sl Lanka

New nomenclature for chronic phases

+ The natural history of chronic HBV infection has been schematically divided
into five phases

Chronic ‘ HBeAg positive HBeAg negative
hepatitis B =
Pre—— Phase 2 Phase 3 Phase 4
Infection Chronic HBV Chronic Chronic HBV Chronic | Resolved HBV
infection hepatitis B infection hepatitis B infection
: High/ B
HBsAg High ikt Low Intermediate Negative
. HBeAg Positive Positive Negative Negative Negative
HBV DNA >107 IU/mL 104107 IW/mL | <2,000 IWmL* | >2,000 IW/mL <10 IW/mL*
‘ ALT Normal Elevated Normal Elevated Normal
Moderate/ Moderate/ "
uz Liver disease | None/minimal kg None ey None'
] Immune reactive HBeAg negalive '1CSAQ NegaIve
Grand Rounds in Hepatology a‘:nw Immune tolerant HB!“A:WM Inactive carrier chronic hepatitis /Janti-HBc
“HBV DNA levels can be between 2.000 and 20,000 ILimL in some patients without signs of chronic hepasis
#Porsistantly or intermitently, based on traditional ULN (~40 IUL). icccONA can frequanty be detected in the iver. EASL
sk only f citthoses Ag 35 =AVL

EASL CPG HBV. J Hepaiol 2017 67.370-98

SriLanka
@‘ Society of Gastrosnterology

« Hepatitis B surface antigen (HBsAg)

« Hepatitis B e antigen (HBeAq)

L ]

(v B
202

Grand Rounds In Hepatalogy .

« Hepatitis B DNA levels

$ri Lanka
@‘ Society of Gastroenterology

« Hepatitis B surface antibody (anti-HBs)

Antibody to hepatitis B e antigen (anti-HBe)

« Hepatitis B core antibody (total anti-HBc)

Investigations in hepatitis B

lgM antibodies to hepatitis B core antigen (IgM anti-HBc)

32




Newer biomarkers

» Quantitative HBsAg

‘ \ « Hepatitis B core-related antigen (HBcrAg)

= HBV RNA

GRH 2025

Sl Lanka
) Society of Gastroenterology

e | Journal of Hepatology

The role of quantitative hepatitis B surface
antigen revisited

Quantitative HBsAg

« Can assist the differentiation of immune tolerance and immune
® . .
‘ clearance in HBeAg positive patients

[ 1

« Helps to individualize pegylated interferon (PeglFN) treatment (helps to
decide early termination of PeglFN among non-responders)

GRH 2025

Crand Rounds a
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Hepatitis B core-related antigen rapid
diagnostic test for point-of-care
identification of women at high risk of
hepatitis B vertical transmission: a
multicountry diagnostic accuracy

« Hepatitis B core-related antigen (HBcrAg) rapid study
diagnostic test (RDT) to identify women at high risk of

vertical transmission.

« In this study, the HBcrAg-RDT accurately identified

d
GRH 2025

« 931% of women who were HBsAg-positive and had
high HBV DNA concentrations (2200000 U/mL)

« 94-3% of those with lower concentrations

« HBcrAg-RDT is a valid option for identifying highly
viraemic individuals in resource-limited settings

Sl Lanka
| Society of Gastroenterology
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Serum Hepatitis B Virus RNA: A New Potential
- Biomarker for Chronic Hepatitis B Virus Infection

Serum HBY RNA

° - May serve as a better surrogate marker for cccDNA activity in virally
‘ v suppressed patients receiving NA therapy

Grand Rounds in Hepatology

™ SriLanka
| Society of Gastroenterology

Treatment of hepatitis B

« Hepatitis B treatment goals are categorized into functional and complete
cure

- Functional cure is defined as sustained undetectable levels of HBsAg and
HBV DNA in serum, with or without seroconversion to hepatitis B surface
antibodies (anti-HBs)

GHH 2025 « Complete cure is considered as the total eradication of HBV DNA,
including covalently closed circular DNA (cccDNA) and integrated HBV
DNA, from the liver and serum

« The goal of the current therapeutic development is a functional cure

§ri Lanka
@‘ Society of Gastroenterology
;

Two major categories of antiviral drugs for hepatitis B
« Interferon alpha (IFN-a)

« Nucleos(t)ide analogues (NAs)
Tenofovir alafenamide

2 Sl Lanks 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
i
| Society of Gastroenterology
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HBYV resistance for DAA

Oy
O2y
@3y
Wy
Wy

4
n” 0 00000 00

BV ETV TDF TAF

GRH 2025

Fig.3. O of HBV for (LAM), adefovir
(ADV), (ETV), (TBV), (TDF) and tenofovir
alafenamide (TAF) in pivotal trials in nucleos(t)ide-naive patients with
chronic hepatitis B. (Collation of currently available data - not from head-to-
head studies). No evidence of resistance has been shown after 8 years of TDF
treatment.®

SriLanka
) Society of Gastroenterology

Treatment of chronic hepatitis B

Which patients with chronic HBV should be treated

- Treat all patients with HBV DNA >2000 IU/mL (previously >20000 IU/mL) and ALT above the
upper limit of normal (30U/L for men and 19U/L for wormen)

« Treat all patients with significant fibrosis(>=F2) regardless of HBV DNA or ALT levels (previously
only cirrhosis)

+ APRI >0.5 (aspartate amino transferase to platelet ratio index)

‘ - Transient elastography >7KPa
. « Cirrhosis
EHH 2025 = Treat all patients with (regardless of HBV DNA or ALT levels)
b id « Coinfections (HIV, hepatitis D and hepatitis C)

« Family history of liver cancer or cirrhosis
« Immune supression(such as long term steroid use, solid organ or stem cell transplant)

+ Comorbiditeis (such as diabetes or MASLD)

" Sri Lanka
¥/, Society of Gastroenterology « Extra hepatic manifestation (such as glomerulonephritis or vasculitis)

Recommended treatment options for chronic HBV

« First-line antiviral therapy for CHB

|
GRH 2025

« Tenofovir disoproxil fumarate(TDF) or Entacavir(ETV) - updated recommendation

» Tenofovir+lamivudine or tenofovir + emtricitabine if no access to tenofovir
monothearpy-updated recommendation

« Tenofovir alafenamide fumarate(TAF) or ETV for patients with established renal
impairment or osteoporosis - new recommendation

«+ Lamivudine, adefovir or telbivudine not recommended as these lead to drug
resistance

@‘ §.’,'{'.‘.'.':‘3« Gastroenterology
i

O
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OF HEPATOLOGY  $55a5) 0y - , .

Articles  Publish  Topics  Abowt  Contoct

Long-term response after stopping
tenofovir disoproxil fumarate in non-
NSKARGH ARTILE - Vot 7, e 5, st oy s pen s [ A cirrhotic HBeAg-negative patients -
y " FINITE study
A multicenter randomized-controlled trial of nucleos(t)ide
analogue cessation in HBeAg-negative chronic hepatitis B —r——
; C] SRppen -

- STOP-NUC and FINITE trials found that stopping nucleos(t)ide analogs
substantially increased the rate of HBsAg loss (10.1% vs 0%; 19% vs 0%,
respectively),

L]
d s
GHH 2025 « But data from other trials do not suggest such favorable outcomes.

- A significant proportion of patients suffer clinical relapse and hepatic flares
after stopping treatment

Sri Lanka
@‘ Society of Gastroenterology
i

Treatment duration
« Lifelong antiviral therapy for people with cirrhosis
- Discontinuation may be considered for people

i = without cirrhosis

. » And can be followed up carefully for reactivation

GHH 2025 « And HBeAg loss and seroconversion to anti-HBe after completion of one additional year
Grana Ruunds in Hepatatogy of treatrent

» And persistently normal ALT and undetectable HBV DNA

- If HBV DNA not available- persistent HBsAg loss and after completion of one additional
year of treatment

{7, SriLanka
| Society of Gastroenterology

Surveillance for HCC with abdominal ultrasound and AFP 6monthly

(
GRH 2025

- People with cirrhosis

[
« People with family history of HCC

« Age above 40 yrs and HBV DNA level >20000 IU/mL

SriLanka
) Society of Gastroenterology
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Antiviral prophylaxis for HBsAg positive pregnant women

- TDF prophylaxis for HBsAg positive pregnant women with ( from second
trimester until at least delivery or completion of the infant HBV vaccination )-
updated recommendation

d
GRH 2025

Grand Rounds in Hepatology

+ HBV DNA >=200000 IU/mL
Or

+ Positive HBeAg

™ SriLanka
@‘ Society of Gastroenterology
;

JOURNAL 5
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Mdbe AAGA T At Gt

EASL Clinical Practice Guidelines on the management of
hepatitis B virus infection

Treatment of acute hepatitis B

« Antiviral therapy is not necessary if synthetic liver function is not impaired
®

d

GRH 2025

« Patients with impaired synthetic liver function should be treated with NAs

= Duration not yet established but generally till HBsAg loss

Grand Rounds at

™ SriLanka
| Society of Gastroenterology

Effect of Pegylated Interferon Plus
Tenofovir Combination on Higher
Hepatitis B Surface Antigen Loss in
Treatment-naive Patients With Hepatitis B
& Antigen -positive Chronic Hepatitis B: A
Real-worid Experience

- Combination therapy using PEG-IFN-2a and TDF achieves higher rates of
HBsAg seroclearance, with approximately 10% of patients achieving this

i outcome®.
d

« However, the use of interferon (IFN) is frequently associated with severe

GRH 2025 adverse effects

Grand Raunds in Hepatolagy

g7 SriLanka
| Society of Gastroenterology
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JOURNAL 50
OF HEPATOLOGY S8 EASL

e bk Topcs  Abot  Contoct

EASL Clinical Practice Guidelines on the management of
hepatitis B virus infection

De novo combination therapy with PEG-IFNa and NAs
cannot be generally recommended. PEG-IFNa as an add-
on therapy can be considered in selected HBeAg-negative
patients undergoing NA therapy with low HBsAg levels
(LoE 2, weak recommendation, consensus).*

|
GRH 2025
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Novel antiviral treatments

% Sri Lanka
@‘ Saclaty of Gastroenterology

Novel antivirals
« Direct-acting antiviral agents
- Entry inhibitors

+ Capsid assembly modulators

® + Subviral particle release inhibitors

‘ (S « cccDNA silencers

« RNA interference molecules

anim 2025 « Immunomodulatory agents
' S « Toll-like receptor agonists
+ Therapeutic vaccines
« Checkpoint inhibitors

(@) Socety ot Gastroenteroioay + Monaclonal antibadies

I ]
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Hepatitis C

= HCV is a bloodborne virus classified in the Flaviviridae family and Hepacivirus
genus.

) = Globally an estimated 50 million people have chronic hepatitis C virus
( Y infection, with about 1.0 million new infections occurring per year.
GHH 2['25 « WHO estimated that in 2022, approximately 242 000 people died from
i Wesa i opatony hepatitis C.

A5 s Lanka
| Soclety of Gastroenterology

Phases of hepatitis C

» Female sex

# Young age at infection
» Normal ALT values

# No alcohol intake

sowmaanessons [ sororye |
. p
{ ¢ = - G
S ™ g
RAPID PROGRESSORS
» Male sex
» Old age at infection
# Alcohol intake

» HBV/HIV coinfection
- | Sl Lanka. » Steatosis, Insulin resistance
B societyofGastroantarology » Genetic factors (IL288, PNPLA3?)

Investigations in HCV

+ HCV antibody
- Can be detected in the blood usually within two or three months of HCV infection or exposure
+ A positive HCV-antibody test indicates

‘ - Past infection that has resolved

G“H 2“25 + Rare false positive

Grand Raunds in Hepatology . HCV RNA

- Current (active) HCV infection (acute or chronic)

[ Y

- Can be detected and quantified in serum by nucleic acid testing (NAT).

+ HCV core antigen (HCVcAQ).

5, Sri Lanka

‘ + Released into plasma during viral assembly and can be detected from early on and throughout
L Society of Gastroenterology

the course of infection.

. Couwoeungi
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Annals of Intemal Medicine

Hepatitis C Core Antigen Testing for Diagr
Virus

[v—

= This systematic review showed that there are several HCVcAg assays with
high sensitivity (>90%) and specificity (>98%).

= But, even those with the highest performance do not reach the sensitivity of
NAT

= Well-performing HCVcAg tests could serve as a replacement for NAT for
HCV detection, particularly if a lower cost per test allows reaching more
patients.

A5 S Lanka
| Saciety of Gastroenterology

ETAASLD

BIDSA

+ Because the sensitivity of HCV core antigen is less than that of HCV-RNA,
test negative for HCV core antigen should have a confirmatory HCV-RNA
test to exclude a false negative core antigen result

|

GRH 2025

75 Sri Lanka
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PHARMACOLOGICAL
ADVANCEMENTS IN HCV
HISTORY

Proof-ol-concepl |
study achieving

SVR with IFN-free
[ ]

GRH 2025 AR A

Peg-IFN-RBV
established as
standard of care

Ribavirin used to
treat HCV

Introduction of
IFN-RBY
dual therapy

IFN used to
treat NANBH

A fixed-dose pan

genotypic regimens

Approval of the ‘ Approval of the first
first DAAS

5 Sri Lanka.
| Society of Gastroenterology
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Direct-acting antivirals

DAA targats in the HCV ganome

Structural proteins Nonstructusal proteins
r r 1
5 e TEVT [TEZT) I NSZ )T NS3 [ NS4A (NSSB T NSSB || NSSB |2
‘ ‘ Caoro Envelope Protaasa NEI-A MS5A NS58
ghycoprateing Proteass inhibitors: Polymerase
imhibilors: ledipasvic  inhibitors:
Simeprens ombitaswir  solesbuwir
paritaprevir daclstasvir  degabuin
Grand Rounds in Hepatalogy grazapreir albasir
ghecapeevir welpstaswir
woxilaprevir pibrentasvir

g7 SriLanka
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Treatment of acute hepatitis C

Recommendation for When and in Whom to Initiate Treatment

(s

RECOMMENDED RATING ©
Treatment is recommended for all patients with acute or chronic HCV infection, except
those with a short life exp y that cannot be diated by HCV therapy, liver LA
GHH 2“25 transplantation, or another directed therapy. Patients with a short life expectancy owing to :
liver disease should be managed in consultation with an expert.

Recommended Regimens for Patients With Acute HCV Infection

RECOMMENDED RATING O
‘Owing to high efficacy and safety, the same regimens that are recommended for chronic la.C
HCV infection are recommended for acute infection. '

" Sri Lanka
& iy

HEPATOLOGY

Effectiveness and Safety of G/P in Acute HCV Infection

Study Population Endpoints Assessed m

Retrospective chart review

d
GRH 2025
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Adults with acute HCV infection|
N=202
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Treatment of chronic hepatitis C

« The goal of HCV therapy is sustained virologic response (virologic cure),
defined as undetectable HCV RNA for 12 weeks (SVR12) after the end of
. treatment

d & . |
+ Cure of HCV infection also reduces symptoms and mortality from severe
GHH 2025 extrahepatic manifestations including cryoglobulinemic vasculitis

Grand Rounds

« HCV-infected persons with non-Hodgkin lymphoma and other
lymphoproliferative disorders achieve complete or partial remission in up to
75% of cases following successful therapy for HCV infection

% SriLanka
| Saciety of Gastroenterology

FAASLD

BIDSA

Simplified HCV treatment (except for decompensated cirrhosis)
R ded Regimens*

* Glecaprevir (300 mg) / pibrentasvir (120 mg) to be taken with food for a duration of 8 weeks

+ Sofosbuvir (400 mg) / velpatasvir (100 mg) for a duration of 12 weeks

Patients with decompensated cirrhosis

[ ]
‘ [ Y « Daily fixed-dose combination of sofosbuvir (400 mg)/velpatasvir (100 mg) for 24
weeks
GHH 2025 « Daily fixed-dose combination of sofosbuvir (400 ma)/velpatasvir (100 mg) with

weight-based ribavirin for 12 weeks

S sriLanka NOT RECOMMENDED RATING &
| Society of Gastroenterolagy [ A rommase e contmnng regmen (o5, gecacree GraziGRe. o vosligrew) | B
| r—— [ ms

FAASLD

IAIDSA

Pregnancy

= Currently no available data on the use of pangenotypic regimens
during pregnancy

- Treatment can be considered during pregnancy on an individual basis

GHH 2025 after a patient-physician discussion about the potential risks and
o2y benefits.

5 S Lanka
@‘ Saciety of Gastraenterology
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™ NEW ENGLAND
JOURNAL of MEDICINE

: FXmew
Sofosbuvir, Velpatasvir, and Voxilaprevir for
Previously Treated HCV Infection

o

Pubbshed fume 1, 3017 | N gl | Med J0VAIET1EA T | DOF 10086/ NEIMos 61351

Daily sofosbuvir-velpatasvir-voxilaprevir for 12 weeks is highly effective
for patients infected with HCV of any genotype, with or without
compensated cirrhosis, who did not have a sustained virologic response
after treatment with DAA-based regimens. j=e—eeeme -

(o |
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THE LANCET
Gastroenterology & Hepatology

Thisjournal  Journals  Publish  Clinical  Globalhealth  Multimedia  Events  About

ARTICLES - Volume 6, lssue &, P445-458, June 2021 - Open Access

Efficacy and safety of ravidasvir plus sofosbuvir in patients with
chronic hepatitis C infection without cirrhosis or with
compensated cirrhosis (STORM-C-1): interim analysis of a two-
stage, open-label, multicentre, single arm, phase 2/3 trial

MD isabelle Andrieux-Meyer . B . MRCP Soek-Siam Tan ™ - MD Sombat Thanprasertsuk ' -

A

PhD Nicolas Salvadori 4 - BSc Caroline Menétrey * - BSc Frangois Simon * - et al. Shaw more

(s
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Autoimmune Hepatitis: From A to Z
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Autoimmune Hepatitis-fromAtoZ

Autoimmune Hepatitis (AIH) is a relatively rare autoimmune disease that primarily affects the
hepatocytes, occurs more commonlyin females. It typically presents as a slowly progressive
chronic hepatitis but may also manifest as asymptomatic elevation of transaminases in 25-30%
of patients, or, rarely, as acute liver failure. Without appropriate treatment, AIH can progress to
cirrhosis and liver failure.

AIH arises from a combination of genetic susceptibility, gut microbiome factors, and
environmental triggers such as infections or medications.

Diagnosis is based on clinical suspicion, hepatocellular type liver enzyme elevation, presence of
autoantibodies, and characteristicliver biopsy findings.

Corticosteroids, particularly prednisolone (alone or with azathioprine), are the cornerstone of
treatment. In cirrhosis and acute liver failure, monotherapy with prednisolone is preferred.
Budesonide can be considered for patients who experience steroid-related side effects, but
should be avoided in decompensated cirrhosis. Mycophenolatemofetil (MMF) can be used as an
alternative to azathioprine, however, itis contraindicated in pregnancy.

Immunisation should be up-to-date in all patients. Vitamin D deficiency is a poor prognostic
marker and should be promptly detected and treated.

Patients with AIH require non-invasive assessment of fibrosis every 2-3 years. In adults,
treatment can be withdrawn after 3-4 years of complete biochemical remission without a liver
biopsy. Lifelong monitoring for relapse and fibrosis is required with prompt re-initiation of
therapyuponrelapse.
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Autoimmune Liver Diseases

* Immune mediated injury to the hepatocytes and/or biliary epithelium and bile ducts
* Autoimmune Liver Diseases are classified according to

¢ Clinical Phenotype

* The main target of immune mediated injury

* Hepatocytes
i ¢ Autoimmune Hepatitis
. * Biliary epithelium and bile ducts

GHH 2025 ¢ Primary Biliary Cholangitis — Small interlobular bile ducts

* Primary Sclerosing Cholangitis — Medium sized intra and extra hepatic bile

ducts

* 1gG 4 Associated Cholangitis — Medium size itra and extra hepatic bile ducts.

™, Sri Lanka
@“"“‘"’“’5""""“'“‘““ Affects bile duct walls and surrounding tissues

Autoimmune Liver Diseases

* Immune mediated injury to the hepatocytes and/or biliary epithelium and bile ducts
* Autoimmune Liver Diseases are classified according to

¢ Clinical Phenotype
* The main target of immune mediated injury
* Hepatocytes

[ ]
d : N
¢ Autoimmune Hepatitis

GHH 2025 « Biliary epithelium and bile ducts
Grand Rounds In Hepatology
. e Primary Biliary Cholangitis — Small interlobular bile ducts

* Primary Sclerosing Cholangitis — Medium sized intra and extra hepatic bile ducts

* 1gG 4 Associated Cholangitis — Medium size itra and extra hepatic bile ducts.

Affects bile duct walls and surrounding tissues

™, Sri Lanka
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Autoimmune Hepatitis (AlH)

Meeting of the German Society for Digestive and Metabolic Disorders — 1950
Jan Gosta Waldenstrom

“Six patients, five females, affected by a peculiar form of hepatitis (‘hepatitis
sui generis’) with marked elevation of serum gamma globulins and
amenorrhea, who had a striking improvement of symptoms and a dramatic
fall of the erythrocyte sedimentation rate after administration of

adrenocorticotropic hormone”

(i

GRH 2025
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Journal of Clinical Investigations 1951 - Henry G. Kunkel

Extreme hypergammaglobulinemia in young women with liver
disease and a remarkable degree of plasma cell infiltration in the

liver”

™, Sri Lanka
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Epidemiology of AIH

« Affect all ages and all populations, regardless of race and ethnicity.
¢ Pooled annual incidence per 100,000

¢ Asians—1.31

¢ Europeans—1.37

¢ Americans—1
o * Pooled prevalence per 100,000
d
GRH 2025

Grand Rounds in Hepatology ¢ Americans - 22.80

¢ Asians - 12.99

¢ Europeans-19.44

* Incidence of AlH is on the rise

¢ InEngland from 1.27 to 2.56 /100,000 during the 1997-2015 period

Muratori L et al. BMJ 2023;380:€070201

i Lanka
ciety of Gastroenterology

©
T

Pathogenesis of AlIH

Altered immune tolerance
' Defective tolerogenic
pathways—eg Treg. Trl
= Immunomodula
CTLA4 blockade.,
PD-1/PD-L1 blockade,
nterferons

Genetic factors Environment

* Genetics and Epigenetics
e Abnormal Immune Regulation

[ ]
‘ ) * Environmental trigger factors

GRH 2025 § BRYALEE st

Grand Rounds in Hepatology

Individual risk factors.

Muratori L et al. BMJ 2023;380:e070201

) SriLanka
@‘ Society of Gastroenterology

Clinical Presentation of AIH

¢ Extremely heterogeneous
* Asymptomatic
* Insidious onset — Fatigue is the commonest symptom
* Acute onset — Transaminases 5 — 10 times the upper limit

* Nearly 75 % are females

¢ Two peaks — 2" decade and 5t"/6t" decade of life

°
‘ & ¢ Co — existing other autoimmune disorders
GHH 2025 * Type 1 diabetes
gimed Rounds In Hepatology « Autoimmune thyroid disease
* Rheumatoid arthritis
* Autoimmune Skin Diseases

* IBD

) SriLanka
@‘ Society of Gastroenterology « Celiac disease

T
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Autoimmune Hepatitis (AIH)

“AlH must be considered in all patients presenting with acute or chronic

liver disease, including patients with asymptomatic liver test

® Iy . . .g e

‘ abnormalities, ALF, and autoantibody-negative hepatitis”
GHH 2025 AASLD Clinical Practice Guideline on Di is and N of Autoil Hepatitis in Adults and Children 2019 —
Grand Rounds in log: Hepatology Aug 2020

™, Sri Lanka
@‘ Society of Gastroenterology

Diagnosis of AlIH

* Autoimmune hepatitis lacks a signature diagnostic marker

* Clinical diagnosis based on
* Suggestive history
* Laboratory findings - Liver functions, Autoantibodies

* Characteristic histological findings

* Need to exclude competing etiologies — DILI, Viral hepatitis,

Wilsons

™, Sri Lanka
@‘ Society of Gastroenterology

Autoantibodies in AlH

Presence of auto antibodies is not diagnostic of

( i autoimmune liver diseases
GRH 2025

™, Sri Lanka
@‘ Society of Gastroenterology

T
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Autoantibodies in AIH

Anti Nuclear Antibody
* With indirect immunofluorescence technique
* Can be positive in
* PSC-29%
¢ Chronic Hepatitis C—26 %
¢ Chronic Hepatitis B—32 %
* MASLD-34%

* Alcohol Associated Liver Disease —21 %
AASLD Clinical Practice Guideline on Diagnosis and Management of Autoimmune Hepatitis in Adults and

Children 2019 — Hepatology Aug 2020

d
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Autoantibodies in AlH

Anti Smooth Muscle Antibody (SMA)
Can be positive in
* PSC-6%
* Chronic Hepatitis C — 6%
* Chronic Alcohol Associated Liver Disease — 4%
ANA and SMA are concurrent in <10 % of liver diseases outside AIH

Better diagnostic accuracy if both antibodies are detected at presentation

AASLD Clinical Practice Guideline on Diagnosis and Management of Autoimmune Hepatitis in Adults

and Children 2019 — Hepatology Aug 2020

d
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Autoantibodies in AlH

Liver Kidney Microsomal Antibody — 1 (LKM 1)
* Low sensitivity for AIH
* Positive in Type 2 AlH
¢ Commonly detected when ANA and SMA are absent

Anti Soluble Liver Antigen (Anti SLA)
* Presentin 7 -22 % patients with type 1 AlH
* 99 % specificity

AASLD Clinical Practice Guideline on Diagnosis and Management of Autoimmune Hepatitis in Adults

and Children 2019 — Hepatology Aug 2020
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Autoantibodies in AlH

Atypical Perinuclear Antineutrophil Cytoplasmic Antibodies (pPANCA)
* Low specificity
* Presentin 50 — 92 % patients with type 1 AlH
* Presentin

e PSC
¢ PSC-AIH overlap

GHH 2025 *  Ulcerative Colitis

S S Ll et *  Minocycline related liver injury

AASLD Clinical Practice Guideline on Diagnosis and Manag of Autoil Hepatitis in Adults and Children

2019 - Hepatology Aug 2020

) SriLanka
Society of Gastroenterology

Diagnosis of AlIH

) Diagnosis of Autoimmune Hepatitis is can not be
d made without suggestive histopathological findings

GRH 2025

Grand Rounds in Hepatology
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Characterlstlc histological features of AlH
—_— —_—

| SN e
sl i

'ﬁ’i‘ R
° Plasma' cell predommant (Elre'::r?c'::::::\sintact cell Rosettes of regenerating
Portal inflammatory e | ; hepatocytes
Y infiltrate within the cytoplasm o
[ another cell)

GHH 2025 Lymphoplasmacytic infiltration
Grand Rounds in Hepatology Of the portal traCt and
interface hepatitis involving

>50% of the portal tract

circumference Perivenulitis of a central vein

) SriLanka
Society of Gastroenterology
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IAIHG Diagnostic scoring systems

Revised soring system for dagnosis of autoimmune hepatits

Table 2. Simplified Diagnostic Criteria for

PameersFeanes Soore_Noter® N .
Femalesex ) Autoimmune Hepatitis
ALPAST (o AL
|;s°4 o 2! Varlable Cutoff Points
-
Serum globulin or 16G abor normal “ ANA or SMA 40 1
1524 +2 ANA or SMA 0
1S “
<10 ° or LKM 2*
A A oL woos or SLA Positive
:r«é I 156 ~Upper normal limit 1
(. o .
AMA posive e =1.10 times upper 2
et v e o normal limit
Negative + Liver histology (evidence Compatible with AlH 1
e P of hepatitis is a Typical AIH 2
Nepave A
Am";mm ke : necessary condition)
= m b1 Absence of viral Yes 2
Liver histology: hepatitis
Frdomeay aphopsmcyic nrse +1 =6: probable AIH
N oo 5 =17 definite AIH
Biary chnger 3
! hanger SR
Other autoimmune discasels) 27 *Addition of points achieved for all autoantibodies (maximum, 2 points).
Opuonal adtons parameter s
Seropostvy or othr defned 2y
MR ke A Auto antibody titres determined by indirect inmunofluorescence on
ponse 10 therapy 3
g 5" rodent tissues or, for ANA, on HEp-2 cells
[ p——
Pretreamen
Defne AlH 18
b AlH 1015 Alvarez F et al. J Hepatol. 1999 Nov;31(5):929-38.
?:’;“.“.‘JJEL e Hennes EM et al. Hpatology, Vol. 48, No. 1, 2008

Diagnosis of AlIH

Compatible histological findings

Supported by
¢ Elevated transaminases, no evidence of cholestasis

* Elevated serum Ig G and/or positive serological markers
* ANAand SMA in adults
* ANA, SMA and LKM1 in children

* Exclusion of viral, hereditary, metabolic, cholestatic, and drug-

induced diseases that may resemble AlH.
AASLD Clinical Practice Guideline on Diagnosis and Management of Autoimmune Hepatitis in Adults and Children

2019 — Hepatology Aug 2020

Type 1 and Type 2 AlH

TABLE 3. Characteristic Features of Type 1 and Type 2 ATH

Features Type 1 AH Type 2 AH

Frequency US adults, 96%(¢54 US children, 9%-12%(1414
UK children, 38%('®)

Age ot presentation Peripuberfal and adults Usually under 14 years('>?

Mode of presentation Chronic symploms common
hsciles or Gl bleeding rare
Asymplomatic in 25%-34%
Acute in 25%-75%

Acute severe in 2%-6%

Acute onset (~40%)
Acute liver failure possible
Relapse frequent®®

(555.556)

Laboratory features Hypergammaglobulinemia IgA levels may be reduced >3
Autoantibodies ANA Anti-LKM1
SMA. anfi-octin [Anfi-LC1, Anfi-LKM3]
SLA
Concurrent immune diseases Autoimmune thyroiditis Autoimmune thyroiditis
Rheumatic disenses Diabetes mellitus
18D Vitiligo
Autoimmune overlap with PSC (ASC in children) Common in children Rare
Afypical pANCA-pasitive Alypical pANCA-negative
Overlap with PBC Seen in adults (nof children) Not reported
Cirthosis af presentation Adults, 28%-33% (especially elderly) Rare

Remission affer drug withdrowal

Children, <33%
Possible

AASLD Clinical Practice Guideli i i of

Rore, usually need long-term
immunosuppression

Hepatitis in Adults and Children 2019 - Hepatology Aug 2020
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Type 1 and Type 2 AlH

Anti-LKM1/
ANA/SMA-ve (52) anti-LCT+ve (26) P

Age (years) 27 (17-53)" 25 (17-53)* 0.238
Female Sex 83% 92% 0.490
Onset

Acute 50% 31% 0106

Insidious 21% 19% 0.843

Asymptomatic 29% 50% 0.066
Associated 3% 35% 0.820

autoimmune disorders
Severe liver histology 59% 45% 0.204
Cirrhosis 12% 19% 0.456
Albumin (g/1) 40 (18-62)* 43 (19-46)" 0.318*
Gamma globulin (g/L) 22 (9-60)° 23 (9-63)" 0.659°
AST (x UNL) 10 (1.2-61)* 6 (1.2-51)* 0.554*
ALT (x UNL) 13 (16-60)* 12 17-80)" 0.655°
Bilirubin (mg/dL) 139 (016-50)* 16 (057-21)* 0.802°
Alkaline Phosphatase 12 (0.44-8.4) 11(05-6)* 0925
(x UNL)

gammaGT (x UNL) 238 (07-2D" 132 (03-84)" 0.073*
18G (x UNL) 154 (0.7-3.8)" 112 (0.7-2)* 0.062*
IgA (x UNL) 0.68 (01-2)* 0,62 (0.07-1.4)" 0739*
IgM (x UNL) 0.7 (013-2.3)" 0.7 (0.35-19)" 0.976"
INR 11.(1-3)* 105 (1-25) 0.486*
Cholesterol (mg/dL) 140 (85-271)* 179 (93-278)" 0.022*
Treatment response

Complete 50% 60% 0.464

Partial 375% 25% 0.333

No response 12.5% 15% 0.788
Relapse 81% 78% 0961
Progression 18% 15% 0.633
Disease duration (mo.) 78 (13-280)* 70 (12-280)* 0.591*

Qutcomes in AlH

100
Type 1
€ == Type 2
H
= 50 sl
8
B
&
o
mnm—
0 T T 1
0 100 200 300
Months

Clinical, biochemical, genetic and
histological profiles are similar

Muratori P et al. Aliment Pharmacol Ther 2015; A41: 1281-1287
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Type 1 and Type 2 AlH

117 children with autoimmune hepatitis
type 1 =65 type 2 = 52
immunosuppressive therapy
Median follow-up 20 years in survivors

Compltewspone

nsticin rosponse

Normalization of transaminase and
prothrombin ratio in 93% and 84% of
children
Sustained remission after treatment
withdrawal in 24% (median follow-up 7 years)
Treatment-free remission in 11 of
24 children (follow-up 4-22 years)

Deaths = 17

Liver transplant = 23

Probabilty of native liver survival

5 10 15 20 25
Years after onset oftreatment

No differences in outcomes between types 1 and 2 hepatitis
Withdrawal of treatment is possible without liver histology
Persistent abnormal prothrombin predicts the need for liver
transplantation

Come 49 @4 % m = o s
o

100
3 f——
)
i
:w
£
HE) [——
g
&

3

0 5 0 5 % 3

Years after onset o reatment

o
R S S T
an w0 m w v w s

Maggiore G et al. Journal Hepatology:78 (5) May 2023
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Treatment of AIH

* Untreated AlIH leads to liver failure and death within 5 years in most patients

* The main aim - induction of full biochemical remission with normal

transaminases and 1gG

* Complete biochemical remission allows regression of fibrosis

* Response to steroids is universal in AlH

* Measurement of bone density at the start of steroids and Calcium and vitamin D

supplementation for all patients on steroids

* Up to date immunisation — Hep A & B, COVID, Influenza, Pneumococcus, HPV in

females < 25yrs/ GBMSM men <45 yrs

52
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Treatment options for AIH

Treatment

Induction - Naive AIH patients

Treatment

Induction — Relapse patients

A B CIRemission
IRemission R Moraity
100 R Mortaity 100 v 100 Pl 225
- _ - s
g 7 £ 304
2 2 50 102 s 50
5 2 2
§ = w
-4 ] -4
11/34 "
1z 0/44 0144 025
PRED PRED/AZA AZA PRED PRED/AZA AZA PRED PRED/AZA AZA
Treatment

Maintenance therapy

GRH 2025

Grand Rounds in Hepatology .

Prednisolone mono therapy and Pred +Aza combination are options for induction

Pred +Aza combination and Aza mono therapy are superior to Pred mono therapy for

maintenance

™, Sri Lanka
)) Society of Gastroenterology

Lamers MMH et al. Journal of Hepatology 2010 vol. 53 :191-198

First-Line Treatment of AlH

AIH | | AMwithcirhosis | |  Acute Severe AIH
STEROIDS: STEROIDS STEROIDS
Adults: Prednisone (20-40 mg/d) Do not use budesonide Da not use budesonide
Pediatrics: Prednisone (1-2 ma/kg/d) Adults: Prednisone (20-40 mg/d) Do not use azathiaprine (AZA)
Or budescnide (9mg daily) Pediatrics: Prednisone (1-2 mg/kgfd) Adults: Prednisene (50 mg/d)
AZATHIOPRINE (AZA) AZATHIOPRINE (AZA) Pediatrics: Prednisone (2 mg/kg/d)
Check TPMT. After 2 weeks add AZA Do not use in decompensated cirhosis OR LY. steroids
= (50-150 mg/d) Gompensated cirrhosis: Gheck TPMT, Laboratory testing every 12-24 hours
Q | Laboratory testing every 1-2 weeks After 2 weeks add AZA (50-150 mg/d)
‘s Laboratory testing every 1-2 weeks
: J ) Y
-}
| Assess Response by 4-8 weeks: Assess Respanse by 7-14 days:
° = | (+) Biechemical response Assess Rosponse by 4-8 woeks (+) Biochemical response
+ Taper prednisone o 5-10 mg daily {+} Biochemical response + Cautiously reduce prednisone
{budesanide 3 mg daily) over the + Taper prednisone to 5-10 mg daily + Consider AZA after cholestasis is.
‘ ™ over the next 6 months resolved (check TPMT first)
+ Maintain AZA + If started, maintain AZA
« Laboratory testing every 2-4 weeks « Laboratory testing every 2-4 weeks
(-) Biochemical response {-) Biochemical response + Re-evaluate diagnosis
- Re-evaluate diagnosis + Re-evaluate diagnsis - Consider second-fine drugs
G H H 2025 + Consider secand-fine drugs + Consider second-iine drugs - Initiate transplant evaluation
If hepatic develops
Grand Rounds In Hepatology ® u u + Urgent transplant evaluation
Q
g ¥
@ Once Biochemical Remission is acheived
c * Laboratory testing every 3-4 months ical Remission is acheived
2 + May attempt a steroid withdrawal while continuing AZA a sting every 3-4 months
= After pralanged biochemical remission (24 months): + Use lowest immuncsuppression doses
‘a + Laboratory testing every 4-6 months o maintain remissian
- = + Consider i withdrawal if (+/- biopsy) « Do not withdraw immunosuppression
™, Sri Lanka
@‘ Society of Gastroenterology
T AASLD Clinical Practice Guideline on Dit is and of. Hepatitis in Adults and Children 2019 — Hepatology Aug 2020

First Line Treatment of AIH

(i

GRH 2025 |

Grand Rounds in Hepatology

e Mild AIH (ALT <50, mild inflammation and fibrosis ) — weigh risks and
benefits of treatment
* Initial dose of steroids 0.5 -1 mg/kg/day — not exceeding 40mg/d

Prednisolone monotherapy in decompensated CLD, Hx of malignancy,

uncertain diagnosis or suspected precipitant (Viral/DILI induced)

Azathioprine can be started whenever bilirubin is < 6mg/dl, ideally

two weeks after starting steroids

™, Sri Lanka
)) Society of Gastroenterology

Gleeson D et al. BSG guidelines for diagnosis and management of autoimmune hepatitis. Gut. 2025;0:1-46. doi:10.1136/gutjnl-2024-333171.

T
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First Line Treatment of AIH

* Budesonide is considered in adults without cirrhosis when cosmetic
side effects of steroids are a concern — starting dose 9mg/d

* Reduce Prednisolone in 5-10 mg/d increments every 2 weeks over 3
months

* Reduce Prednisolone to < 20mg/d as soon as possible

* Initial dose of Azathioprine is 50 mg, increased until 1-2mg/kg

depending on toxicity and response to therapy

Gleeson D et al. BSG guidelines for diagnosis and management of autoimmune hepatitis. Gut. 2025;0:1-46. doi:10.1136/gutjnl-2024-333171.

100 -
Time to first biochemical remission
g'w' Lo e « Significantly higher rate of
. biochemical remission at
g i o 478220009 H 24 weeks with MMF and
L Prednisolone compared to
o] =§ Azathioprine and
3 prednisolone
25
g
< s +  MMF showed superior
‘ ‘ g ‘ 0L tolerability compared to
W we  wa we we we e Azathioprine
Weeks
MMF is Contraindicated in pregnancy — FDA category D
& I osiaciiony Snijders RIALM et al. Journal of Hepatology. April 2024. vol. 80:576-585
Response Criteria of Treatment
Inadequate Response
* After 1 month -<50% decrease in ALT/AST
* After 6 months — Failure of normalization of ALT/AST and IgG
°
‘ ('Y Endpoint Definition
Complete biochemical response Normalisation of serum transaminases and IgG below the ULN. Should be achieved no later
than 6 months after initiation of treatment.
Insufficient response Lack of complete biochemical response. Should be determined no later than 6 months after
GHH 2025 initiation of treatment.
Grand Rounds in Hepatology IR LN <50% decrease of serum transaminases within 4 weeks after initiation of treatment.
Remission Hepatitis activity index <4/18.
Intolerance to treatment Any adverse event possibly related to treatment as assessed by the treating physician

™, Sri Lanka
@‘ Society of Gastroenterology

leading to potential discontinuation of the drug.

Gleeson D et al. BSG guidelines for diagnosis and management of autoimmune hepatitis. Gut. 2025;0:1-46. doi:10.1136/gutjnl-2024-333171.

Pape S et al. Journal of Hepatology 2022 vol. 76:841-849
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Negative Prognostic Markers of AlH

* Cirrhosis at onset

* Young age at onset

* Repeated relapses of active disease on drug withdrawal

s * Variant syndromes (autoimmune hepatitis-PSC, autoimmune
‘ . hepatitis-PBC)

HH2025 * Concomitant liver disease (NASH/NAFLD)

* Ethnicity (black race)

* Vitamin D deficiency

P, Sri Lank

) Society of Gastroenterology Muratori L et al. BMJ 2023;380:e070201

Treatment of AIH

Second Line treatment
« Calcineurin Inhibitors
* Tacrolimus

* Cyclosporin

[ ]
s | .
Evolving Salvage therapies
GHH 2025 * Anti-TNF alpha antibodies — Infliximab, Adalimumab

* Anti CD 20 Antibodies — Rituximab

* Thioguanine

™, Sri Lanka
)) Society of Gastroenterology

Long term management of AIH

* Non invasive assessment for liver fibrosis every 2-3 years

* In adults who achieve complete biochemical remission after 6 months,
steroids can be withdrawn over 3 months

* After 3- 4 years of sustained biochemical remission treatment withdrawal

i can be considered

- * Liver biopsy is not mandatory in adults

GHH 2025 * Life long monitoring for relapse and fibrosis required after treatment
withdrawal

* Relapse require urgent reinstitution of original treatment and subsequent

P, Sri Lank

7 ) Sociaty of Gastroenterology maintenance thera py
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Long term management of AIH

* Monitor long term adverse effects of Azathioprine

* Women - regular cervical screening

* Avoid sun light, medical advice on newly developing skin lesions
* In Cirrhotics

[ ]
‘ Y * 6 monthly ultra sound surveillance for HCC

GRH 2025

A3 ot e dSCey * Early referral to transplant centre if persistent impairment of

* Endoscopic surveillance of varices

synthetic function or symptoms of decompensation

™, Sri Lanka
: | Society of Gastroenterology Gleeson D et al. BSG guidelines for diagnosis and management of autoimmune hepatitis. Gut. 2025;0:1-46. doi:10.1136/gutjnl-2024-333171.

MASLD and AIH

e Older * Induction therapy
. Higher BMI * With usual doses steroid and rapid
tail off
* No female preponderance « With lower initial doses
« Lower AST,ALT,ALP and Bilirubin <0.5me/kg/d
A values * Budesonide for non cirrhotics
‘ Y * Higher prevalence of * Early addition of Aza/6-MP/MMF,
* Diabetes up to safe highest doses
GRH 2025 *  Hypertension * Strict control of components of
Grand Rounds in Hepatology . Hypertriglyceridemia MetS
* Withdraw steroids completely in
6-8/12
; ) SoctyofGstoenerlogy Dalekos et al. European Journal of Internal Medicine Jan 2020

MASLD and AIH

e Older * Induction therapy
* Higher BMI . W.ith usual doses steroid and rapid
tail off
* No female preponderance « With lower initial doses
« Lower AST,ALT,ALP and Bilirubin <0.5me/kg/d
A values * Budesonide for non cirrhotics
‘ (Y * Higher prevalence of * Early addition of Aza/6-MP/MMF,
* Diabetes up to safe highest doses
GRH 2025 * Hypertension * Strict control of components of
Grand Rounds in Hepatology . Hypertriglyceridemia MetS
* Withdraw steroids completely in
6-8/12
; ) SoctyofGstoenerlogy Dalekos et al. European Journal of Internal Medicine Jan 2020
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Autoimmune Hepatitis — Take Home Messages
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1
2
3
4.
5
6
7

8.

™, Sri Lanka
) Society of Gastroenterology | 1 ()

Relatively rare autoimmune disease affecting hepatocytes

Female preponderance but can affect anyone

Extremely heterogeneous presentation

Diagnosed clinically and confirmed with histopathology

Elevated serum IgG and specific auto antibodies supports the diagnosis

Rapid steroid responsiveness is a universal feature

Achieving full biochemical remission with normal transaminases and 1gG is the
main aim of therapy

Non invasive testing for liver fibrosis every 2-3 years

Effective management of adverse effects of therapy improves the outcome

Excellent prognosis when properly treated
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Questions ?
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Assessmentand Management of Nutritional Issues in Advanced Chronic Liver Disease.

Malnutrition and sarcopaenia are highly prevalent and under recognised in advanced chronic
liver disease (ACLD). With the epidemic of obesity, sarcopaenic obesity in ACLD patients is
increasingly recognised. The severity of malnutrition correlates with the progression of the
liver disease. Malnutrition and sarcopaenia and strongly linked to morbidity, mortality and
poor transplant outcomesin ACLD patients.

Malnutrition in ACLD is multifactorial, including poor dietary intake, gastrointestinal
dysfunction and disease related adaptive and maladaptive changes in metabolism. Important
mechanism of sarcopaenia involves accelerated fasting state and dysregulated protein
homeostasis.

Early and routine screening for malnutrition, sarcopaenia and frailty is essential in all patients

with ACLD. However, assessment of malnutrition in patients with ACLD using traditional
methods is challenging due influence by liver disease related changes (e.g: ascites). Assessing
for muscle mass and strength are important recognised indicators correlate with outcomes.
Management of malnutrition in ACLD include adequate, balanced caloric intake, late evening
carbohydrate snacks, plant-based or branched chain amino acid enriched protein sources and
avoidance of unnecessary protein restriction and fructose consumption. Micronutrient
replacements and regular coffee consumption are also suggested. When sufficient, enteral
nutrition is preferred over parenteral.
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Dr. Vadivel Vijitharan
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Outline

Introduction: why it is important

Definitions
Causes of malnutrition
. Pathophysiology
‘ (1 How malnutrition affects the prognosis
GHH202§ Assessment of malnutrition

Nutritional interventions
Nutritional aspects in special scenarios
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Introduction

o Liver is the largest and metabolically most complex
organ in human body
o Portal blood supply exposes liver to nutrients and
i gut-derived metabolites
. o Malnutrition is highly prevalent in compensated
GRH 2025 (20%) and decompensated (60%) patients with
Advanced chronic liver disease, but under-recognised
o Malnutrition is strongly linked to morbidity, mortality
and poor transplant outcomes

™, Sri Lanka
)) Society of Gastroenterology

Definitions

Over Under
Nutrition Nutrition

Malnutrition

Grand Rounds in Hepatology

™, Sri Lanka
)) Society of Gastroenterology

Definitions

Malnutrition: Nutrition-related disorder resulting from lack of intake
or uptake of nutrition that leads to altered body composition
(decreased fat free mass) and body cell mass, leading to diminished
physical and mental function and impaired clinical outcome from

disease.
[ ]
‘ (Y Sarcopenia: A generalised reduction in muscle mass and function due
to aging (primary sarcopenia), acute or chronic illness (secondary
RH 2025 sarcopenia), including chronic liver disease
The most frequent phenotype of the “undernourished” patient.

Frailty: Loss of functional, cognitive, and physiologic reserve leading
s to a vulnerable state. Frailty may be considered a form of nutrition-
7 ) g::'i::/k:'(iastmemewlogy related disorder
R SSSLLLLLLL—S—SS——
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Causes of malnutrition in ACLD

Nausea and early satiety: Porto-systemic shunting Hypermetabolic state:
ascites and impaired gut Increased sympathetic
motility activity
Bacterial translocation
Loss of appetite: Chronic pancreatitis Physical inactivity:
Upregulation of leptin and Obesity and endocrine
L TNF-alfa factors
‘ ‘ Altered taste: Bile acid deficiency Sepsis and cytokine strome
Zinc deficiency Reduced production
GHH 2025 Porto-systemic shunting
i gy Dietary restriction and Small bowel bacterial Increased luconeogenesis:
unpalatable diet: overgrowth Loss of fat and muscle

Salt and protein
Fasting for investigations

i Alcohol dependence: Gl bleeding:
> g entroogy Irregular and poor eating Bowe] hypermobility
T Protein loss

How it happens: Pathophysiology

Loss of glycogen storage

State of accelerated starvation

Dysregulated protein homeostasis

Gut dysbiosis: alteration in the gut flora

Gut dysfunction and loss of intestinal barrier

O O O O O

(i

GRH 2025 function

o Effects of portal hypertension

o Micronutrient deficiency related cellular metabolic
; dysfunction
S T o Endocrine abnrmalities

Pathophysiology:

patients with advanced liver disease to enter a accelerated
starvation state within a few hours of fasting.

Transplantation

Supplemental calories/protein/amino acids

ic Shunting Late evening snack
Hepatocellular dysfunction
Hormone Accelerated
° ) " :
r:;;a a:'c'::g;l Ammonia starvation
Jom lowering Tx
‘ ‘ inhibitors Ammonia
e
f —— mino acids § an
{ Growth hormone antagonists Intermediates § Anaplerotic agents

Antibiotics - :
GRH 2025 e s
Gran epatology \ /
i i JATP !

dysfunction 1 ROS

Mitoprotective | \ Structured

agents - = exercise

programme
Muscle mass Muscle contractile
function

™, Sri Lanka
)) Society of Gastroenterology
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Pathophysiology: the gut-liver axis

Portal hypertension, Gut dysfunction, dysbiosis and leaky gut

% SriLanka .
@ sodietyof Gastroentero logy bt

How alcohol use disorder (AUD)
adversely affects nutrition

o Approximately, 50 % of the calories are derived
from alcohol in AUD

o Alcohol provides ‘empty calories’ devoid of
critical nutrients

o Associated with reduce intake of adequate
proteins

o Gut dysbiosis and epithelial dysfunction occur
in long term alcohol use

™, Sri Lanka
@‘ Society of Gastroenterol logy

How fructose consumption affects
the patients with ACLD

opotent inducers of hepatic de novo lipogenesis
(DNL) and insulin resistance.

oAssociated with chronic liver disease and
fibrosis in a dose-dependent manner.

o Low-fructose diets are recommended in all
patients with chronic liver disease across the
entire spectrum of disease severity.
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Assessment of malnutrition: Screening
tool for malnutrition in ACLD

All patients with ACLD should be offered screening
for malnutrition at diagnosis and subsequently.

i A The Royal Free Hospital-nutritional prioritizing tool

(RFH-NPT) score

HH2025 o Correlates with clinical deterioration, severity of
disease, and clinical complications

o Improvement in RFH-NPT score was associated

B s with improved Survival

a
)) Society of Gastroenterology

Assessment and diagnosis of sarcopaenia

SARC-F
or clinical
suspicion

MaealllVd No sarcopenia;
rescreen later

POSITIVE
OR PRESENT

Muscle strength IUCLIVARY NG sarcopenia;

Grip strength,
Chair stand test rescreen later

In clinical practice,
this is enough to
trigger assessment of
causes and start
intervention

Sarcopenia
probable*

[ ]
d s
aRH 2025 [~ [

Grand Rounds In Hepatology

Sarcopenia
confirmed

P I:'hysu:al Sarcopenia
'erformance

Gait speed, SPPB, severe
TUG, 400m walk

™, Sri Lanka
)) Society of Gastroenterology

Assessment and diagnosis of malnutrition

Cirrhosis/advanced chronic liver disease

Calculate Child-Pugh score

Assess whether ___ Estimate dry weight
e e ) fluid retention if needed!
Underweight <185kgm?  «— BMI —>  230kgm? Obesity
18.5:29.9 kg/m?

[ ]
Nutritional assessment
+lifostyle intervention .~ Consider assessing
in compensated sarcopenia
cihosis/ACLD
G H H 2025 High risk Medium risk Lowrisk ~——» F"":ﬁe::( ",ye' sk
Gran

unds in Hepatology L

Assess sarcopenia Detailed nutritional assessment (expert dietician)
+ Consider CT scan to measure muscle « Subjective global assessment (SGA)
areaatL3 « Royal Free Hospital-Global Assessment
* Consider DEXA or BIAif no fluid retention * Reported dietary intake
‘Sarcopenia Malnutrition No malnutrition
", Sri Lanka » Treat: )
)) Society of Gastroenterology Nutrition supplementation and appropriate follow-up.

(repeat assessment every 1-3 months in the 1 year)
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Assessment and diagnosis of malnutrition
in ACLD

Table 4. Clinically ethods for ing itrition

Method Advantages Disadwaniages

Anthropometry (triceps skinfold, mid amm Easily measured, litle or mo cost Many patential confounders le.g., height,

circumrfierence, body weight, body mass: musclemass, fluid retention, and bonedensity)

index, waist ciroumizrence, waistihip ratio)

Biological parameters (e g, prealbumin) Inexpensive Proteins, such as albumin and prealbumin, are
made in the liver

Assessment of muscle strength (e.g, hand Inexpensive, easy Some are Sime-consuming. such as 6-min walk

giip strength)

Bioslectrical impedance Easily performed Instnumentation aveilability: cannot identify izt
comparimens

Imaging (dual-energy X-ray absorpiometny, Accurale and reproducible measure of fa1 Cost; instrument availzbility. personnel

CT, MRI, ultrasound) mass and fat-free mass training: radiafion exposure for some tests

Subecth . - Subject = =

CT, computed tomaography; MR, magnetic resonanos imaging.

The impact of malnutrition, frailty and
sarcopaenia in end-stage liver disease.

Frailty | Sarcopenia
.
Seand Rotnds In Hepstciogy, Perioperative transfusion Post-LT mortality .
Micronutrient deficiencies Post-LT length of hospital stay C;;il:ff:ﬁﬁ:gs
Impaired gastrointestinal Post-LT ICU length of stay Disease fecuirerice
integrity Post-LT ventilatory need
Post-LT infection
Graft Failure

™, Sri Lanka
)) Society of Gastroenterology

Can malnutrition and sarcopaenia be
improved in ACLD?

Both sarcopaenia and malnutrition are dynamic processes and
effect of interventions on muscle mass has been appreciated in 3-6

months time
Nutritional Assessment

Short Term B8 Nutrition 48 Long Term
Support

Timecourse Handgrip Assessment in Patient
With Alcohol-Associated Hepatitis

d
GRH 2025

Grand Roun epatology

~zsz =8

Baeine  DyT Dyl Meats

Whiand g Medon Response  NUELD.

2 years

Improved Muscle Function <> |mproved Muscle Mass

™, Sri Lanka i ic i T
) Society of Gastroenterology McClain et al. Am J 2025. doi:10.14300/ajg. AJ G .

€202 by The American Callege of Gastroenierology
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Mineral and vitamin deficiencies in ACLD

Table 8. Mineral and vitamin clinical signs and symptoms in
patients with liver disease

=

Iron Anemia, fatigue

Magnesium Muscular cramps, weakness, insulin
resistance, decreased bone density

Calcium Decreased bone density, tetany

Zinc Skin lesions, anorexia, decreased wound

healing, hypogonadism, decreased immune

) function, diarrhea, depressed mental function
Copper Anemia, neutropenia, neuropathy, fatty liver
. Chromium Glucose intolerance
Selenium Myopathy, cardiomyopathy
Vitamin B12 Megaloblastic anemia, neuropathy
GHH 2025 Folate Macrocytic anemia, increased cancer risk,
Grand Rounds In Hepatology increased homocysteine
Thiamine Ataxia, encephalopathy
Niacin Dermatitis, diarrhea, dementia
Vitamin A Decreased night vision, skin lesions
Vitamin D Bone disease, immune and gut barrier
dysfunction
D Silanka Vitamin E Oxidative stress.
| Society of Gastroenterology Vitamin K Bruising, impaired clotting

Nutritional requirements in ACLD

o Total energy expenditure (TEE) varies between 28 to
37.5 kcal/kg.BW/day

o Resting energy expenditure is relatively high severe
ACLD

o The actual body weight, corrected for ascites is
considered safe for estimates

o Recommended protein intake is 1.2-1.5 g/kg.BW/day

o Recommended energy intake is 30-35 kcal/kg/d

Grand Rounds in Hepatology

™, Sri Lanka
) Society of Gastroenterology

Routs of nutrition administration in ACLD

o Oral nutrition is encouraged in general

o Enteral nutrition should be provided during prolonged
periods of poor oral intake including encephalopathy,
gastrointestinal bleeding and impaired gut motility or

o ileus
‘ Y o Naso-gastroenteric tubes are not contraindicated in
patients with non-bleeding oesophageal varices
GHH2025 o Itis best to avoid PEG insertion in cirrhotic patients

because of the risk of bleeding.
o If oral diet or enteral nutrition are not tolerated or
contraindicated parenteral nutrition should be provided.

™, Sri Lanka
) Society of Gastroenterology
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Nutritional interventions in ACLD:
goals and impact

o Prevent and treat malnutrition

o Preserve liver function

o Prevent and manage complications
o Optimise immune function

o Improve quality of life

o Support pre and post transplant

aaaaaaaaaaaaaaaaaaaaaa

) SriLanka
@‘ Society of Gastroenterology

Management of sarcopaenia

Lifestyle Nutrition Exercise

Late evening snacks and frequent

meals
o Prevents activation of accelerated starvation cascade

overnight
o Composition: high complex carbohydrate (200 kcal)
and 20-30g of protein
* Reduces muscle protein breakdown
* Improve BMI and lean muscle tissue
* Reduce the risk of ascites and hepatic
encephalopathy
o Frequent daytime small meals or snacks also reported
to maintain nutrition
o An adequate breakfast was associated with improved
L S cognitive function in ACLD

67
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Exercise

o Encourage patients to avoid hypomobility
olIncreased physical activity and exercise are
anabolic stimuli that can improve muscle mass
. and function
‘ L) o Physical activity should be progressively
GRH 2025 increased to prevent and/or ameliorate
e sarcopaenia
o Moderate intensity, endurance and aerobic
activities and 3 days a week

™, Sri Lanka
) Society of Gastroenterology

Testosterone replacement therapy

for sarcopaenia

o Lower levels of anabolic hormones, IGF-1 and
testosterone were observed in male cirrhotic
patients

o Intramuscular testosterone administration to men
with cirrhosis and low serum testosterone levels

has shown a significant improvement in muscle

mass

™, Sri Lanka
) Society of Gastroenterology

Pharmacotherapies for sarcopaenia
in ACLD

‘Treatments with evidence from clinical

ith evidence
control trials in non-cirthotic patients

Treatments with evidence from retrospective « Follistatin
studies, pilot or pre-cinical trials in cirrhosis

Treatments with evidence from clinical

landogrozumab) "
control rials in patients with cirrhosis

Upregulation
of myostatin monemia

d
GRH 2025

unds in Hepatology

eeeeee

| resistance

™, Sri Lanka
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Protein intake in hepatic
encephalopathy : Not to restrict

Chronic Liver Disease Multiple
mechanisms

°
('Y =T
‘ B
G H H 2025 ‘Muscle ammonia Muscle damage
Grand Rounds in Hepatology removal Autophagy 4

5

Increased brain

ammonia

V)

Sarcopenia 4

Muscle plays a major role in the removal of ammonia by its conversion to
glutamine by glutamine synthase.

™, Sri Lanka
) Society of Gastroenterology

Nutrition in hepatic encephalopathy

Impact of vegetable vs animal source of protein

o Recommend diet enriched in vegetarian sources of protein
in patients with HE who require nutritional
supplementation

. o Vegetable sources of protein compared with animal

‘ sources have:

L o higher arginine content: increases urea production

o higher fiber content: creates an acidic environment in

GHquzgs the colon, mediating excretion of ammonia in the
stools

o lower content of methionine and tryptophan.

o lower circulating blood levels of ammonia and

S5 riLank mercaptans

a
) Society of Gastroenterology

Nutrition in hepatic encephalopathy (HE)
Use of Branched Chain Amino Acids (BCAA)

o BCAA can be supplemented in addition to
standard-of-care treatment in HE.
o Reduced BCAA/AAA ratio observed in HE
o BCAA are important to generate glutamate
which is necessary for detoxification of

(i

ammonia.

GHH2025 o BCAA reduce protein breakdown and improve
muscle  mass which eventually clears
ammonia

™, Sri Lanka
) Society of Gastroenterology
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Salt and free water consumption

oActive sodium and passive fluid retention occurs in
ACLD

o Emerging evidence contradicting beneficial effect of

5 salt restriction in ascites management

‘ . o Salt restriction reduces palatability of diet

H:{IF{/iIPAZl oModerate salt should be allowed

Bl o free water restriction may be needed when serum
sodium is below 126 mEq/L in patients with cirrhosis
and evidence of fluid retention.

™, Sri Lanka
@‘ Society of Gastroenterol logy

Management of obesity in ACLD

o Sarcopaenic obesity: muscle loss and excess fat,
either in absolute terms or the muscle-to-fat ratio.

olIncreasingly seen with epidemic of obesity and

. MASLD and leads to poor prognosis.

‘ L o A hypokaloric diet without compromising protein

GRH 2025 intake is suggested to achieve desired effect
Grand Rounds in Hepatology Lean Sarcopenic

™, Sri Lanka
@‘ Society of Gastroenterol logy

Coffee consumption

o Coffee consumption has shown to reduce:
The risk of hepatic fibrosis progression
Development of HCC

o Coffee consumption, preferably more than 2

cups per day is beneficial

[ ]
‘ Y o Coffee is associated with epigenetic effects that
may confer liver health
GHH2025 o Potential mechanism or responsible molecules

of these benefits are not clear
) 1405 asrosnterc o a
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Vitamin D and bone health in ACLD

Vitamin D deficiency is common in patients with cirrhosis

Associated with osteoporosis, infections, mortality and hepatocellular
cancer

Evidence for supplementation of vitamin D is limited if levels are normal
When low levels present, supplementation may benefit bone and liver

°
Diagnosis Management
‘ . DEXA Treatment
- Repeatin 2-3 yr
Bone derstomety 0EXA) - [ Ropsatinzay | .
G H H 2025 ofumbarspineandhip T oo iy — M > Ca+ 25(0H)D!
Grand Rounds In Hepatology
Lateral X-rays of dorsal Osteopenia Repeatin 12y L Ca +25(0H)D*
and lumbar spine = com <1525 ? Bisphosphonates***
Laboratory measurements. & . Repeat in 1yr** Ca + 25(0H)D*
R to identify abnormal calcium - > i
B and vitamin D metabolism [coe2) New agents

Lanka
) Society of Gastroenterology

Vitamin E

o In patients with MASH without cirrhosis, treatment with
natural vitamin E 800 IU daily is suggested

o vitamin E treatment reduces ALT and AST levels and
improves most features of liver histology except fibrosis

C o The potential risks of long-term high-dose (e.g., 800 IU

‘ [ Y daily) use of vitamin E should be discussed with patients

GRH 2025

Grand Rounds in Hepatology

™, Sri Lanka
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Zinc deficiency

Table 9. Clinical manifestations of zinc deficiency
Skin lesions

Depressed mental function, encephalopathy

Impaired night vision; altered vitamin A metabolism
Anorexia

Alterations in taste and smell acuity

°
Hypogonadism
‘ . Depressed wound healing

Altered immune function
GRH 2025

Grand Rounds n Hepatslogy o Zinc deficiency or altered metabolism is associated with
abnormal ammonia metabolism, infections, encephalopathy
and malnutrition

) o Supplementation improve gut barrier function, endotoxemia
D) Sodon ot Gasrosnteroloay and oxidative stress

L
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Nutrition in special scenarios in ACLD

o Alcoholic liver disease and alcoholic
hepatitis

o Gastrointestinal bleeding

. o Critically ill patients

‘ (1 o Pre and post transplant patients

GHH2025 o Pre and post surgical patients

Oral or enteral nutrition started within 48 hours associated
with reduced leangth of stay and in-hospital mortality.

™, Sri Lanka
@‘ Society of Gastroenterology

Summary of nutritional interventions:

1. We suggest early administration of oral i Hempyin paticnis with cirrhosis {condiional recommendation, low
queality of evidence}

2. In patiends with cimhioss or alcohokassociated hepatitis. we suggest implementztion of nuirfional supplementation Serapy (condifional recommendation, very
low gualiy of evidence)

3. In paBients with MAS H without cirrhosis, we suggest iin E 800 I daiy i quality of evidence}
4_ We suggest coffee consumplion, preferably =2 cups per day, in paients with chronic liver disease to reduce risk of hepatic fibeosis progression or HOC
development (condiional recommendation, low quality of evidence)

5. In paSients with cimhosis and ascites who are managed with diureic therapies, for or against shict sc

evidence, no recommendation)

6. Wie suggest not resiricing dietary proein in peients with decompensated cirhosis and hepatic encephalopathy (conditionat recommendation, very low quality
of evidence)

7. We suggest a diet enriched in vegetarian sources of protein in patients with cirthosis: i who require nutritional
AcondiSonal recommendaions, low quality of evidence)

8. We recommend the use of branched chain amino acids (when avadable) in addiion to standard-of-care treasment in paSients with cirhasis and hepatic
encephakopathy (strong recomimendation, moderaie quality of evidence)

9. incorporating lat i s i with cimhosis o impove body mass index_lean muscle issie, and reduce the risk of asciles and
hepatic my (strong hon, moderate quality of evidence)

HOC, hepatoceliular carsinoma: MASH, metholic dysfunction-associzted steaivhepatios.

™, Sri Lanka
@‘ Society of Gastroenterology

What NOT to do when managing nutrition
in ACLD

o Approach malnutrition as inevitable consequence of the
disease ("Nothing can be done”)
. o Overload the patient with numerous unjustified dietary or
‘ A lifestyle restrictions.
o Prescribe low protein diets to prevent or treat hepatic
GRH 2025 encephalopathy.
Bl © Disregard the detrimental effect of long fasting periods.
o Overlook the relevance of muscle mass depletion on the
prognosis in patients with liver ACLD

™, Sri Lanka
@‘ Society of Gastroenterology
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Clinically Significant Portal Hypertension (CSPH)

Clinically significant portal hypertension (CSPH) is a key predictor of hepatic decompensation
and hepatocellular carcinoma (HCC). The hepatic venous pressure gradient (HVPG) is the gold
standard for assessing portal hypertension severity, but its invasive nature and limited
availability make non-invasive alternatives essential. Transient elastography, especially when
combined with platelet count, is a reliable surrogate for HVPG. Additionally, spleen stiffness
measurement is emerging as a useful marker, reflecting increased splenic venous pressure
during portal hypertension.

Management focuses on addressing the underlying cause—such as alcohol cessation,
antiviral therapy, immunosuppression or weight loss in metabolic liver disease—alongside
encouraging a healthy lifestyle. Non-selective beta-blockers (NSBBs) are used to prevent
decompensation, with carvedilol being the most effective in lowering HVPG. Statins, beyond
their lipid-lowering effects, offer antifibrotic and vascular benefits in cirrhosis and are
recommended in Child-Pugh A/B patients. Aspirin use has been associated with reduced risk
of HCC, liver-related complications, and mortality, although bleeding risks must be
considered. Albumin and antibiotics are reserved for specific clinical settings.

Overall, CSPH management combines etiological treatment, lifestyle modification, and
evidence-based pharmacotherapy to delay progression and reduce complications.




Outline

*Clinically Significant Portal Hypertension (CSPH) as a predictor of
prognosis

*Pathophysiology
°
‘ . *Assessment of portal hypertension

*Importance of Noninvasive assessment tools for CSPH

GRH 2025

Rounds in Hepatology

*Management of CSPH for disease modification
-Life style modifications
-Pharmacotherapy

™, Sri Lanka
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Portal Hypertension - Clinical importance

Major determinant of disease progression

[ J
‘ Y e compensated > decompensated advanced

chronic liver disease (ACLD)
GRH 2025
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Pathophysiology
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Portal Hypertension-Assessment

Normal- 1 - 5 mmHg Clinically Significant
Pre clinical portal Portal Hypertension
hypertension 6-10mmHg (CSPH) - >10mmHg

d
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Esophageal varices, Invasive, costly, only
ascites, hepatic performed in specialist
encephalopathy, HCC centres

#5, SriLanka
)/ Society of Gastroenterology

<10mmHg Predicts patients that do not
The development of decompensate
clinically significant LeilE e El ey
. portal hypertension
‘ (CSPH) (>10mmHg) >10mmHg Predicts the development of varices
[ Y .
IS a key event that Reducing Prevents re-bleeding (secondary
GRH 2025 alters the prognosis <12mmHg or prophylaxis)
el | Of a patient with liver 20
cirrhosis
>20mmHg Predicts ITU stay, hospital stay, short

term and long-term mortality in acute
variceal bleed

) SriLanka
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Stages of ¢ Compensated cirrhosis Decompensated cirrhosis
liver dlsease
Lower risk of
decompensaton - Further decompensation

) Clinical features (ascites, None
VH or HE) of event*

Hemodynamic features >20 worse outcomes
Il I ) o | o
GRH 2025 L Voo | aVaims | aVoios [

Grand Rounds in Hepatology

Risk of death

5 Sri Lanka
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rosis progression

Extensive vegresslon

_
—
i _

~—
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Treatment shift

Surrogate for

Bleeding-centric CSPH should be
view (prevention of f 4 oated as soon as HvPG- Non

d
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bleeding and : . .
rebleeting] it can be proven Wl jnyasive tests

5 SriLanka
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Non-invasive assessment of clinically significant portal hypertension (CSPH)

; ; metabolites?

GRH 2025 M .

Grand Rounds in Hepatology
serum-based
tests (FIB-4, platelet
FIB-4+) count

k Sri Lanka
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Transient Elastography

L Castera e al { fousnal of Hepatology 45 (2005) 855347

Explored volume

/
- imO

(s
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Depeh (mm)
P
Depth (mm)

Vy=10mis
E=30kPa
¥0
seloity according 10 the sevrity o hepatic

Fig. 1. (A) Position of probe and i 3
fbrosis ). The elasic modus E expressod Vis veloity and p s the mass demsity (constant for tisoes: the
veloity s ,

@ Sri Lanka
S .
elocty s 30 s and il s 2 APa. Adaptedfom
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Splenic stiffness measurement

LS incraases as fiorosis.

Splenic vein pressure scmmistsin ot nd
. indirectly reflects PHin patients

—>Splenic blood il

congestion T

& -
( ‘ Hepatic vascular R
S5M directly reflects PH

\ is mostly dug
GRH 2025 —increased spleen

to liver fibrosis
Grand Rounds in Hepatology  S1Z€ @and stiffness

good surrogate e D
and other changes related

Y parameter for CSPH. Pl
\ Sri Lanka independent of its cause
@‘ Society of Gastroenterology
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Patients with cACLD

[ ]
Identify
‘ as HVPG
Baveno VI criteria

responders
(LSM <20 kPa and after NSBB

GRH 2025 i

Grand Rounds in Hepatology [

Exclude CSPH ] [ Avoid EGDs ] [ Assume CSPH Treatment

s Sri Lanka
}) Society of Gastroenterology

D
S

Compensated Advanced
Chronic liver disease
(CACLD)

[ ]
‘ & Clinically Significant Portal

Hypertension(CSPH)
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Complications of Cirrhosis
What- cACLD & CSPH-> New Paradigm “Rule of 5”

Non-invasive staging of
chronic liver disease

°
Liver stiffness (kPa { - A -
‘ 'Y If <110

Platelet count (KImm?) = CSPH

— |
G H H 202 5 Risk of decompensation

ClaodRotndsinlispatclogy ANTICIPATE model -predict the risk of CSPH. LSM 20- 25 kPa +platelet count
<150 or LSM 15-20kPa + PIt <110 has a risk of CSPH 60%

Kaplan, Hep 2024- AASLD P(]

4 SriLanka De Franchis, J Hep 202:
}) Society of Gastroenterology
¥

Suggestive of
gchcLo Assume cACLD

LS <15 kPa +PIt 2150 LS <20 kPa + PIt >150
exclude CSPH Baveno Vl-avoid endoscopy

A4
SSM < 40 kPa by TE can be
20 kPa used to avoid endoscopy

Clinically significant

decrease in LSM
220% associated with
‘ / LSM <20kPa or any

decrease to a LSM<10 kPa
Exclude cACLD

GRH 2025 25kes

Grand Rounds in Hepatology

Assume CSPH
HCV, HBV, ALD
D) Non-obese NASH
¢ SriLanka
( ',,‘ Society of Gastroenterology

i D. Segna, Y.P. Mendoza, N.F. Lange et al.

Liver decumpensanun and liver-related death

+Plat >150, Baveno Vl-avoid endoscopy
+Plat 2150, exclude CSPH
[ ]
5kPa 15kPa | 20 kPa
‘ ‘ Normal

Exclude cACLD Assume cACLD

o

Assume CSPH:
Non-obese NASH
Grand Rounds in Hepatology

Fig. 1. Algorithm for the non-invasive dzlmmnanon of cACLD and tSPH ALD, alcohol related liver disease; cACLD, compensated advanced chronic liver
disease; CSPH, clinically significant portal NASH, lcoh

5 SriLanka
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Predicting Clinically Significant Portal Hypertension in NASH Cirrhosis

ANTICIPATE model
Abraldes, et al. 2016
(Liver stiffness, platelet)

ANTICIPATE-NASH model
Pons,etal. 2021
(Liver stiffness, platelet , BMI)

FIB4+ model
Rabiee, etal. 2022
(Age, AST, ALT, platelet, albumin)

Formula developed Intriiing cohortof 248 patients
with compensated NASH crrhsis by Pons et of

(s
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Performance In validation cohart of 222
patients with compensated NASH crrhosis
AUC:08

HEPATOLOGY
COMMUNICATIONS

Rabiee, et al. Hepatol Commun. 2022.

o)
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Liver Stiffness Measurement +Platelet count
+Splenic stiffness Measurement

Baveno VIl Model for CSPH diagnosis Combined Baveno VII - SSM model

Patient with CACLD

Patient with cACLD
(LSM 210 kPa)

(LSM 210 kPa)

1 ! S P

Are at least two of the

LSM >25 kPa

LSM <15 kPa
AND
PLT 2150 x10%/L.

RULE-OUT CSPH

d
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RULE-IN CSPH

DO NOT TREAT
WITH NSBB

>90%
GREY ZONE

(55-60% of patients)

TREAT WITH
NsBB

o)
#9 SriLanka
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S

following present?
LSM <15 kPa
PLT 2150 x10%/L
SSM <40 kPa

Are at least two of the
following present?
LSM >25 kPa
PLT <150 x10%/L
SSM >40 kPa

RULE-OUT CSPH

DO NOT TREAT WITH NSBB

RULE-IN CSPH

TREAT WITH NSBB

NPV
>90%

GREY ZONE
(7-15% of patients)

Daiti et al. Am J Gastroenterol. 2022. doi: 10.14309/ajg.0000000000001887

Liver Stiffness Measurement + Platelet + endoscopy
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Predicting Clinically Significant Portal Hypertension in NASH Cirrhosis

ANTICIPATE model
Abraldes, et al. 2016
(Liver stiffness, platelet)

ANTICIPATE-NASH model
Pons, etal. 2021
(Liver stiffness, platelet , BMI)

FIB4+ model
Rabiee, etal. 2022
(Age, AST, ALT, platelet, albumin)

Formula developed n training cohort of 24 patients
with compensatec NASH cirrhesi by Pons et of
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Performance n validation cohort of 222
patients with compensated NASH cirthosis

HEPATOLOGY
COMMUNICATIONS

Rabiee, et al. Hepatol Commun. 2022.
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Pre-hepatic PH due to
Extrahepatic portal vein
obstruction/thrombosis
Intra-hepatic PH P
due to
Portosinusoidal
vascular disorder

idal PH

Normal

Normal or slightly
elevated
(< 10 kPa)

Increased

Increased
SSM < 40 kPa in

patients with Bilirubin

<1 exclude high risk
varices

Normal

Normal or slightly
elevated
(< 10 mmHg)
Often veno-venous
communications

Sinusoidal PH
due to
ACLD/cirrhosis

d
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Post-hepatic PH due to
Budd-Chiari syndrome
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Increased
LSM > 25 kPa:
assume CSPH (except in
obese MASLD)
Scarce data; increased
due to venous
congestion

Increased
SSM > 40 kPa:
assume CSPH

Very scarce data;
increased due to PH

Monitoring

No cACLD
Possible liver fibrosis

LSM ranges 5-09kpa [ 10=149kPa || 15-19.9kPa 220 kPa
\ =

Possible cACLD

Certain cACl
Probable

CSPH

Certain cACLD

) Highly probable
CSPH

Increased
HVPG210 mmHg
defines CSPH

Normal or increased, with
high free hepatic venous
pressure

No role for LSM after
decompensation

cACLD

Rules out
ity <10 kPa

Rules in >
CGACLD.

Rules out

CSPH CSPH.

15-20 kPa
&Plt<110*

(s

Endoscopy

Rules
OUtUNT.

kPa
& Pit<150*

- -
plt2150**

kPa*

Rules in
CSPH.

LSM monitoring
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If suspecting fibrosis
Frequency

To assess for CSPH
and/or Baveno VI
‘endoscoplic criteria.

4 4

To assess for

Annually. An

4

CSPH If expecting

‘and/or Baveno VI
‘endoscopic criteria.

nually.

LSM only indicated if
recompensation

Alternatives

&5\ SriLanka

Gion of varices, decompensation
MRE 24-5 kPa
(ARFI):

D P:
ELF:210511.3

}) Society of Gastroenterology
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Management

Removal of the primary aetiological factor

» g
. e © e
‘ a i ; Hepatitis B Hepatitis C
‘ AUTO IMMUNE HEPATITIS

Sustained
Alcohol . irological
GHH 2025 e Immunosuppression virologica
i
Grand Rounds in Hepatology response
(SVR)
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Healthy life style

m baseline (dry wi
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PREDESCI Study

Study design

* Investigator initiated, randomised, double-blind, placebo controlled, multicentre clinical trial
* All patients had a baseline HVPG measurement

Adults (18-80 years old)
No prior decompensation
Without high-risk varices

° Included patients
Patients with baseline CSPH Without HCC/PVT
‘ ‘ (HVPG 210mmHg) No severe liver disfunction or

platelets below 30.000/mm3
Acute response NSBB No HCV treatment, pregnancy,
20°after iv propranolol lactation
Decrease >10% HVPG No Cl to NSBB

GHH 2025 YES I NO

Grand Rounds in Hepatology Responders Non-responders

Randomly assigned to Randomly assigned to carvedilol
propranolol or placebo or placebo

5 SriLanka
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PREDESCI Study

Outcomes

+ Decompensation/death:
27 (27%) placebo group
16 (16%) NSBB group.

« Cumulative incidence of
decompensation/death
significantly lower in the NSBB
group

PREDESCI Study

Patogup o WO put | Outcomes

significantly reduced incidence of

ascites in the NSBB group
« 2/3 of patients with development of
high sk varices had ligation: in a
post-hoc analyss excluding
bleeding, patients in the NSBB
Lt mantained greater benefit

NSBB for all with CSPH

Beta blockers

NSBBs (propranolol, nadolol
or carvedilol)-prevention of
decompensation in CSPH

compensated cirrhosis who
are on NSBBs - do not need a
screening endoscopy since
endoscopy will not change
management

e If BB is Contraindicated-EBL

Compensated Cirrhosis

Mild PH Clinically Significant Portal Hypertension - CSPH
HVPG6:9 mmHg HVPG 210 mmHg

No GastroEsophageal Varices Presence of GastroEsophageal Varices (GEV)

Low-risk GEV High risk GEV.
(Small GEVno RWM)  (Small GEV with RWM, Large GEV)

Preventing development of CSPH Preventing

Preventing progression | Preventing first Variceal Bleeding
of variceal size (Primary prophylaxis)

No indications for carvedilol Start carvedilol

EVLin patients with large GEV
intollerant to carvedilol/NSBB
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Statins

May lower HVPG

Improved survival after acute EV bleed with
addition of statin to usual secondary PPx
Decreased rate progression to cirrhosis,
decompensation, death, HCC (retrospective)

by beta blocker therapy?
Optimal agent(s) and dosing
Safety/benefit in Child-Pugh C

GHH 2025 Encourage use in Child-Pugh A/B and another

Grand Rounds in Hepatology indication for use - )
Atorvastatin metabolism is altered in cirrhosis

Consider lower dose Simvastatin (20mg max with
DC) and monitor for muscle/liver toxicity

[ J
‘ ‘ Do they add benefit to HVPG reduction provided

\ Sri Lanka
)) Society of Gastroenterology Bave ving ¢ 8 al hypertension. J Hepatol. 2022 Apr; 76(4):959-974
3 ation and management of portal hypertensioff HANAFCES IREiFFHESiS:

ort-term albumin.

[ J
‘ ‘ spontaneous bacterial peritonitis

acute kidney injury (AKI) >stage 1A
large-volume paracentesis

GRH 2025 combined with terlipressin for hepatorenal syndrome (HRS)- AKI

Grand Rounds in Hepatology
Long-term albumin-improve transplant-free survival

5 SriLanka
',,‘ Society of Gastroenterology
2

Antibiotics

e Gl haemorrhage

[ J
‘ e Child-Pugh C cirrhosis with low protein ascites -
& at high risk of SBP

GRH 2025 | Secondary prophylaxis

Grand Rounds in Hepatology
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Summary

CSPH- strong predictor of prognosis
*Gold standard- HVPG
*Surrogate markers are needed
Non invasive investigations of assessment of PHT
‘ ‘ LSM and SSM — promising results
*Address the primary aetiological factor

GHH 2025 *BB as soon as CSPH is suspected

Grand Rounds in Hepatology *Statins and Asprin use is beneficial with regards to
liver related outcomes

&5 SriLanka
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Managing Common Complications of Decompensated Cirrhosis: Ascites, SBP & AKI

Ascites, spontaneous bacterial peritonitis (SBP) and acute kidney injury (AKI) are major
complications that can occur in a patient with decompensated advanced chronic liver disease
(dACLD).

Salt restriction, diuretics and paracentesis are the mainstay of management of ascites.In a
patient with ascites and altered coagulation parameters, paracentesis should not be avoided
due to fear of bleeding.

Diagnosis of SBP is based on an ascites neutrophil count >250/mm3.Empirical antibiotics
suggested for community-acquired SBP are third-generation cephalosporins in areas with
low antibiotic resistance and piperacillin-tazobactamin areas with high antibiotic resistance.
For nosocomial SBP, piperacillin-tazobactam is recommended in areas with low antibiotic
resistanceand carbapenemin areas with high antibiotic resistance.

AKI in cirrhosis should not be considered synonymous with hepatorenal syndrome
(HRS).Initial management of AKI involves removing the precipitating cause, avoiding
contributing medications, diuretic withdrawal and volume expansion for 24hours. In addition
to this general AKI management, intravenous infusions of vasoconstrictors (terlipressin or
noradrenaline) in combination with 20% albumin is recommended in the management of
HRS.Liver transplant with or without concomitant renal transplant may be required in non-
responders.
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Salt
restriction

Avoid
harmful
drugs
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Invasive

" Paracentesis
therapies
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Salt restriction

Moderate restriction of sodium intake
(80—120 mmol/day, corresponding to 4.6—
6.9 g of salt) is recommended.
This is generally equivalent to a no added
salt diet with avoidance of high salt food.
[ ]
d
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Diuretics

Patients with long-standing, recurrent
ascites should receive combination
therapy.

Patients with the first episode of grade 2
ascites should receive an anti-
mineralocorticoid drug (spironolactone)
alone with stepwise increase in dose until
ascites is controlled or until the maximal
dose is reached. Loop diuretic (frusemide)
should be added in suboptimal response
or in patients who develop hyperkalemia.

Starting dose | Increment Maximum
steps (every 3 dose
days

Spironolactone 100 mg/day 100 mg 400 mg/day
Frusemide 40 mg/day 40 mg 160 mg/day

¢
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Diuretics

Biochemical monitoring with S.creatinine
developing androgenic side effects of and SE is recommended during the first
spironolactone. weeks of treatment and after dose
Amiloride is less effective than anti- escalation.

mineralocorticoids, and should only be
used in patients who develop severe side
effects with aldosterone antagonists.
Torasemide can be given in patients
exhibiting a weak response to frusemide.

Eplerenone can be given in patients

¢
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Paracentesis

(Diagnostic paracentesis should be )
performed:

*New onset grade 2 or 3 ascites
» Worsening of ascites
* Presence of any complication of

9. \_ cirrhosis )
‘ L A
{ )
Ascites fluid full report and culture au..au.., [ Glotting |

GHH 2025 should be done routinely.

unds in Hepatology - J

e N
When the cause of ascites is in doubt,
ascites fluid should be sent for other

L investigations — SAAG, ADA, cytology )

Hemostatic system in liver disease

Fraglie butre.balanced system
stable cirrhosis

. Sri Lank:
) Society of Gastroenterology

Large volume paracentesis
LVP

LVP is the first-line therapy in patients
with grade 3 ascites.
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Invasive therapies

TIPS insertion should be considered in
patients with recurrent ascites (>3 LVP
within 1 year) or those with loculated

ascites.
J
( i i . A
‘ A Alfapump implantation can be considered
in experienced centers in patients with

refractory ascites not amenable to TIPS

GHH 2025 L insertion. )
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Avoiding harmful drugs

(i

i \ Spontaneous Bacterial Peritonitis (SBP)
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Diagnosis
B

[Diagnostic paracentesis should be carri
out in all patients with cirrhosis
presenting with ascites, GI bleeding,
hepatic encephalopathy, AKI, worsening
of liver functions, local symptoms or
signs of peritonitis or signs of systemic

‘ ('Y \inﬂammation. /
GRH 2025 i )

Diagnosis of SBP is based on ascites

Grand Rounds In Hepatology neutrophi] count >250/mm?.
L J

s N
Ascitic fluid and blood cultures should be

performed before starting antibiotic
treatment.

L

Lanka
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Antibiotics

@piﬂ'cal antibiotics:

Community-acquired SBP - Third-

generation cephalosporins (in areas with

low resistance) / piperacillin-tazobactam

° (in areas with high resistance)
Nosocomial SBP — Piperacillin-

‘ [} tazobactam (in areas with low resistance)

/ carbapenem (in areas with high

GHH 2025 prevalence of ESBL producing

bt e et ok Enterobacteriaceae) +/- vancomycin or

linezolid (in areas with high prevalence of

gram positive MDR bacteria)

p
B The duration of treatment should be at
) <iu"y :IGastmemerology least 5-7 days.
.

Antibiotics

A second paracentesis should be
performed at 48h after starting treatment.
Failure of antibiotic therapy should be
suspected if there is failure of reduction in
neutrophil count by at least 25% or if
clinical signs / symptoms worsen.

d
GRH 2025

Grand Rounds in Hepatology

Lanka
)) Society of Gastroenterology

95




Albumin infusion

The administration of albumin (1.5 g/kg
at diagnosis and 1 g/kg on day 3) is
recommended.

d
GRH 2025

Grand Rounds in Hepatology

™, Sri Lanka
) Society of Gastroenterology

Prophylaxis

\

(e

rimary prophylaxis:
Low ascitic protein (<15 g/l) with one of
the following:
« Liver failure (Child score >9 + bilirubin
>3 mg/dl)
9 *Renal impairment (creatinine >1.2 or
‘ ' \ BUN >25 or serum sodium <130 meq/y
( ) ) *May result in a higher risk of non-SBP
GHH 2025 Secondary Prophylaxxs: infections, especially urinary tract
Grand Rounds In Hepatology After an eplsode of SBP* EEens
. J Silvey S, Patel N, O'Leary JG, Jakab S5, Patton H, Rogal S, Mariley JD,
Cheung R, Patel A, Morgan TR, Bajaj JS. Secondary Spontaneous
r Y Ifcions et Syt Sl Pestenks 3 5 Bod
DOC - Norfloxacin (400 mg/day) i e e G Tl eamtent o33 ey
.. . doi: 10. PMID:
‘When norfloxacin is unavailable, oral 40062879; PMCID: PMOZIONZ3,
5 SriLanka ciprofloxacin is acceptable.
Society of Gastroenterology \_ )

i ’ AKI / HRS
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Diagnosis

Address
potential
cause

Judicious
fluid
management

Diagnosis - AKI

ﬂKI can be staged as: \

AKI is defined as either of:
«Increase in sCr 0.3 mg/dl within 48h Stage Serum (reninine. i i Urine output
I Increase by 1.5-1.9 times baseline within Less than 0.5 mL/kg/h
« Increase in sCr >50% from baseline* s for e iahen
known or presumed to have occurred )
Withm the prewous 7 days 2 Increase by 2-2.9 times baseline :.:S;ll'lu::l.‘.:l\ukg/h
* Urine output <0.5 ml/kg >6 h I S e ]

Increase to 24 mg/dL (353.6 ymolll)  OR
OR

Anuria for 212 hours

)

Renal replacement therapy initiation
OR

In patients younger than 18 years,
decrease in estimated GFR to

<35 mUmin/1.73 m*

*Baseline sCr - lowest stable SCr value obtained in the
previous 3 months
If no values are available in the previous 3 months, the
most recent value up to 12 months
In the absence of a known baseline SCr, lower of either
SCr on admission or SCr back-calculated from an eGFR
of 75 mi/min/1.73 m2

Address potential causes

Vs
Address potential causes:

&

~N

* Nephrotoxic drugs e.g. NSAIDs,
aminoglycosides, contrast agents
*UTI

-
Stop contributing medications:

* ACEI/ ARBs, alpha blockers
o

* Diuretics, NSBB
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Judicious fluid management

In patients with AKI requiring fluid
resuscitation, crystalloids preferentially
balanced solutions, are recommended.

In patients with AKI with volume
overload discontinuation of all fluids and
initiation of diuretic therapy or RRT is

[ ]
recommended.
d
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RRT

RRT should be considered for the same
indications as in the general population.
CRRT is probably better tolerated.
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Diagnosis

Liver transplant
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Diagnosis - HRS
Gagnostic criteria for HRS-AKI: \

e AKl according to KDIGO criteria

e Cirrhosis with ascites

e Absence of improvement in serum
creatinine and/or urine output within

[ ]
24 hours following adequate volume
‘ [ Y resuscitation (when clinically
indicated)
GHH 2025 e Absence of strong evidence for an
Grand Rounds In Hepatology alternative explanation as the primary

k cause of AKT
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Vasoconstrictor
0

(1

erlipressin is the first-line vasoconstrictor
option.

Terlipressin as a continuous infusion is
preferred than bolus doses - started at 2mg/24h
and dose increased every 24h by 2mg/24 h if
SCr has not decreased by 25% from baseline up

i A \to a maximum of 12 mg/day )
GRH 2025 (x )

oradrenaline should be considered as second
7 o 30 1R o TOaIous line agent if terlipressin is contraindicated or
unavailable.

Started at 0.5 mg/h and dose increased every 4
hours by 0.5 mg/h to a maximum of 3 mg/h
with the goal of increasing the MAP by >10

@ sdtanks mmHg or achieve UOP >50ml/h
¥ )) Society of Gastroenterology \ /

Albumin

é 20% albumin is started at 20-40 mg/d. Patient’s\
volume status should be closely monitored
during treatment and the dose of albumin should
be adjusted daily based on patient’s volume

\_ status )

[ ]
‘ ‘ ﬂl‘reatment should be continued till: \

« Complete response - SCr within 0.3 mg/dl of

G H H 2025 baseline

Grand Rounds in Hepatology « Futility of treatment — no response after 48-
72h of treatment with maximal tolerated
doses or after 14 days treatment

« Initiation of RRT

! Liver transplant /
™, Sri Lanka
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Liver transplant

Treatment of choice regardless of the
response to drug therapy.

& J

-
Combined liver-kidney transplantation
should be considered in patients with

[ ]
sustained AKI refractory to drug therapy.
& N y

( . .

GHH 2025 Survival rate is lower compared to

Sraod Rousids [n Heptolcsy patients with cirrhosis without HRS

(approximately 65%).

& J
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Summary

*Paracentesis should not be avoided due to fear of bleeding.

«Salt restriction, diuretics and LVP are the mainstay of management of
ascites.

*Diagnosis of SBP is based on an ascites neutrophil count >250/mm3.

[ ]

‘ *Empirical antibiotics suggested for community-acquired SBP are third-
L) generation cephalosporins / piperacillin-tazobactam; for nosocomial

SBP Piperacillin-tazobactam / carbapenem.

GRH 2025
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Summary

*AKl in cirrhosis should not be considered synonymous with HRS.

*Initial management of AKI involves removing the precipitating cause,
diuretic withdrawal and volume expansion for 24h.

*Vasoconstrictors (terlipressin / noradrenaline) + 20% albumin are
recommended in the management of HRS.

[ ]
‘ L eLiver +/- renal transplant may be required in non-responders.
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Improving Outcomes in Acute Liver Failure in Non-Transplant Settings

Introduction

Acute liver failure (ALF) is a rare but life-threatening condition characterized by rapid
hepatocellular injury, coagulopathy, and hepatic encephalopathy in patients without pre-
existing liver disease. Mortality remains high, particularly in settings where liver
transplantation is not immediately available. Management focuses on stabilizing patients,
preventing complications, and bridging to recovery or transplant. In non-transplant settings,
therapeutic strategies such as plasma exchange (PLEX) and continuous renal replacement
therapy (CRRT) have emerged as key adjunctive treatments to improve outcomes.

Early Recognition and Etiology-Specific Treatment

The first step in improving outcomes is prompt recognition and treatment of the underlying
cause. Paracetamol overdose should be treated immediately with N-acetylcysteine (NAC),
which improves outcomes even in non-paracetamol-induced ALF due to its antioxidant
properties. Viral hepatitis may require antivirals, while autoimmune hepatitis responds to
corticosteroids. Early transfer to a specialized liver center is crucial for advanced care.

Management of Complications
Hepatic Encephalopathy and Cerebral Edema

ALF-associated cerebral edema is a leading cause of mortality. Elevated ammonia levels
contribute to intracranial hypertension (ICH), necessitating aggressive management.

Coagulopathy and Bleeding Risk

While coagulopathy is common, prophylactic plasma transfusion is not routinely
recommended unless bleeding occurs or invasive procedures are planned. Vitamin K should
be administered to correctdeficiency.

Role of Plasma Exchange (PLEX)

Larsen et al. in 2016 demonstrated improved survival in patients with ALF receiving high-
volume PLEX compared to standard care. PLEX may serve as a bridge to transplantation or
spontaneous recovery by stabilizing the patient's condition.

Continuous Renal Replacement Therapy (CRRT)

Acute kidney injury (AKI) complicates up to 50% of ALF cases, worsening prognosis. CRRT is
preferred over intermittent hemodialysis due to hemodynamic stability and better ammonia
clearance.

In non-transplant settings, these interventions stabilize patients, buying time for liver
regeneration or bridging to transplantation. Future research should refine patient selection
for these therapies to maximize survival benefits.
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DEFINITIONS

Acute liver failure is a rare syndrome comprising
A coagulopathy of liver origin
Jaundice
Encephalopathy (Not essential in children)
in someone without pre-existing liver disease.

But don’t wait for encephalopathy to refer patients!
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DIAGNOSIS

* Should be suspected in cases with Transaminases > 3 ULN,
INR > 1.5 & Jaundice

* Hepatic encephalopathy can be very subtle. Crucial in the
x diagnosis, esp for liver transplant criteria.
d s

Table 2. West Haven hepatic encephalopathy criteria

Grade 1 2 3 4
GRH 2“ 25 Features Preserved consciousness, Drowsiness, disorientation, Marked confusion. Comatose.
e L behavioural changes. asterixis. Incoherent speech. Decerebrate or decorticate
Inappropriate behaviour. Somnolescence. posturing.

Rouses to voice.

NB There is some overlap between grades; a neat, sequential passage through grades does ot always accompany progression.

Bernuau System Fulminant Subfulminant
AN
T T T
2 weeks 4 weeks 12 weeks
Hyper-
O'Grady System 5040 Acute Subacute
\ P J
1 week 4 weeks 12 weeks
IASL System :ﬁr‘ Fulminant Subacute
A
T T T
i 10 days 30 days 24 weeks
Japanese System Acute liver failure without hepatic coma
T
GHH 2“ 25 Acute liver failure with hepatic coma 8 weeks
Crand Rownds in Hepaiolegy
Acute Subacute Late-onset hepatic failure
%
T T T
10 days 8 weeks 24 weeks

Rabinowich & Bernal 2022

Table 4. ALF presentations

Type of ALF Time frame Examples Risk of cerebral edema Risk of death
Hyperacute <7d Acetaminophen High Low
hepatitis A & E
ischemic injury
Acute 7-21d Hepatitis B Intermediate Intermediate
Subacute >21dand <26 wk Nonacetaminophen DILI Low High

ALF, acute liver failure; DILI, drug-induced liver injury.
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Figure 1: Causes of acute liver failure, as recorded by the site principal investigator in the US Adult Acute Liver
Failure Study Group Registry

Stravitz et al 2023

haemia  Drug-induced i ity HepatitisB  HepatitisA Pregnancy Allother
(n=1195)  (n=181) liverinjury  (n=173) virus (n=188) virus (n=39) (n=27) causes (n=528)
(n=283)

Age (median, years) 37 53 47 46 45 50 3 40
Women (%) 75% 58% 67% 81% 45% 44% 100% 64%
Jaundice coma (median, days) 1 2 12 16 8 4 7 7
Hepatic encephalopathy 54% 56% 36% 27% 51% 54% 54% 44%
grade 3 or higher (%)

. Alanine aminotransferase 3780 2311 654 404 1410 2229 43 758
(median, 1U/L)

‘ ‘ Bilirubin (median, mg/dL) 43 38 196 228 192 12.0 9:0 162

Transplanted™ (%)

Transplant-free survi

GRH 2025 | s

ST R IS R Data were collected between Jan 1, 1998, and March 31, 2019. Total number of patients=2614. *Repi 21 days after ion to the Acute Liver Failure
Study Group Registry.

Table 1: Comparison of demographics, admission laboratory results, and outcome between different causes of acute liver failure in the Acute Liver Failure
Study Group Registry

Stravitz et al 2023

Secondary Organ Dysfunction

* The brain is the most frequent secondary organ involved
in ALF.

* Ammonia (and other neurotoxins), systemic and local
inflammation leads to:

i * Neurotransmitter imbalance

& * Disruption of the blood-brain barrier
GHH 2025 * Neuroexcitation, agitation, seizures - worsening of cerebral
S oedema.

* Loss of cerebral autoregulation
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Influence of Cerebral Blood Flow

% Increase in CBF
on Ammonia Delivery to the Brain

Vaquero et al 2004

Coagulation/hemostasis Neurological = Cerebral oedema ——————» Cranial hypertension
Unbalanced hemostasis Brain death
Thrombocytopenia
Infection — Acute liver failure —_— Metabolic
Bacterial, fungal Hypoglycemia
Pneumopathy Hyponatremia
Septicemia Hypophesphoremia
. Urinary infection Hypokalemia
‘ ‘ Haemodynamic Pulmonary Renal
G HH 2“ 25 Hyperkinetic syndrome Pneumapathy Toxic
Arrhythmia Acute respiratory distress syndrome Functional

Crand Rounds in Hepaioioay Pulmonary overload

Fig. 2. Main organ specific complications in ALF.

* Commonest cause of death in ALF-MODS is sepsis

Assessment of Increased ICP

* Optic Nerve Sheath Diameter (ONSD): >6mm

* Transcranial Doppler Ultrasound: pulsatility Index of the
MCA

i A * Continuous EEG monitoring
GRH 2025

Grand Rounds in Hepatology

* Arterial ammonia levels: > 150 umol/L predicts poor
outcome
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MANAGEMENT

Routine monitoring:

o Oxygen saturation, blood pressure, heart rate respiratory rate, hourly urine output
¢ (linical neurological status
Standard care:

o Glucose infusions (10-20%): glycemic target + 140 mg/dl, Na 135-145 mmol/L
o Stress ulcer prophylaxis
o Restrict clotting factors unless active bleeding

o N-acetylcysteine in early stage, even in non-paracetamol cases
Preventative measures:

o Avoid sedatives
o Avoid hepatotoxic and nephrotoxic drugs
In case of hepatic encephalopathy:
o Transfer to an appropriate level of care (ideally critical care) at the first symptoms of mental alterations
o Quiet surrounding, head of bed >30°, head in neutral position and intubate, ventilate and sedate if progresses to >3 coma.

Low threshold for empirical start of antibiotics if hemodynamic deterioration and/or increasing encephalopathy with inflammatory phenotype
¢ In case of evolving HE intubation and sedation prior to the transfer
o Ensure volume replete and normalize biochemical variables (Na, Mg, PO, K)

MANAGEMENT: Cardiovascular

Volume replacement with crystalloids +/- colloids

15t line vasopressor: Noradrenaline

[ ]
g
2" |ine vasopressor:Vasopressin/Terlipressin

GRH 2025 P pressin/Terlip

Crand Rounds in Hepatclogy

IV Hydrocortisone

* All patients with hypotension should have septic screen.

Management: Aetiology-specific

AETIOLOGY TREATMENT

Acute Hepatitis B Tenofovir/Entacavir

Acute Hepatitis E Ribavirin

L]
Acute HSV Aciclovir
d

DILI Stop the drug/ steroids?
GRH 2025

Gl st T Wapisio Wilson’s PLEX/Zn

Autoimmune Hepatitis Steroids
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Management: Aetiology-specific

AETIOLOGY TREATMENT

Acute Hepatitis B Tenofovir/Entacavir
Acute Hepatitis E Ribavirin
i Y Acute HSV Aciclovir
DILI Stop the drug/ steroids?
EG,.B-!IL%..“NZ.«,E Wilson’s PLEX/Zn
Autoimmune Hepatitis Steroids

N-Acetylcysteine in Non-PCM ALF

* May improve survival in patients with grade 1-2
encephalopathy.

* Improves transplant free survival and reduces hospital stay
— but does not improve overall survival.

‘ - * EASL guideline (2017) — “N-acetylcysteine in early stage,
GRH 2025 even in non paracetamol cases”
B« Standard PCM dose is recommended.

Walayat et al 2021; Amjad et al 2022

St
Journal of Hepatology '
Volume 64, Issue 1, January 2016, Pages 69-78 Do
=1
. Research Article
‘ \ High-volume plasma exchange in
patients with acute liver failure: An
GRH 2025 open randomised controlled trial
msd Survival 58.7% vs 47.8%
Allan = 2 g &

y

William Bernal ?, Georg Auzinger 2, Debbie Shawcross 2, Martin Eefsen },

Peter Nissen Bjerring }, Jens Otto C 1 Krister Hockerstedt 4,
Hans-Jorgen Frederiksen ®, Bent Adel Hansen %, Charalambos G. Antoniades 26 1,
Julia Wendon 2 T
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High Volume Plasma Exchange

* 15% of the ideal bodyweight or 8-12 litres; with FFP
* Frequent complications (coirier et al 2025)
* Severe alkalosis
[ ] .
* Hypotension
( b * Hypokalemia
GRH 2025 B Corrects INR — interferes with monitoring

Grand Rounds in Hepatology

Standard-Volume Plasma Exchange Improves Outcomes in
Patients With Acute Liver Failure: A Randomized Controlled
Trial

* Patients with confirmed cerebral oedema on imaging
) * 1.5-2 liters per session
‘ A * 3 sessions per patient
* Higher 21-day transplant free survival (75% vs 45%)
GRH 2025

Crand Rounds in Hepatclogy

Maiwall et al 2022

Eosberts
Journal of Hepatology
Volume 82, Issue 4, April 2025, Pages 615-621
Research Article

Plasma exchange does not improve
overall survival in patients with acute
liver failure in a real-world cohort

Letter to the Editor JOURNAL
OF HEPATOLOGY

Late use of plasma exchange in acute liver failure: The battle
is lost?

Leeds Liver Unit, Leeds NHS Teaching Hospitals Trust, Leeds, UK
Leeds Institute for Medical Research, University of Leeds, Leeds, UK

Liver Intensive Therapy Unit, Institute of Liver Studies, Kings College Hospital,
London, UK

Coirier, Artru and Camus
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Published in final edited form as:
Hepatology. 2018 February ; 67(2): 711-720. doi:10.1002/hep.29488.

Continuous renal replacement therapy is associated with
reduced serum ammonia levels and mortality in acute liver
failure

Filipe S. Cardoso, MD MSc', Michelle Gottfried, MSc?, Shannan Tujios, MD3, Jody C. Olson,
MD?, Constantine J. Karvellas, MD SM>", and For the US Acute Liver Failure Study Group

Filipe S. Cardoso: filipe.cardoso@chlc.min-saude.pt; Michelle Gottfried: gottfrie@musc.edu; Shannan Tujios:
Shannan.Tujies@utsouthwestern.edu; Jody C. Olson: jolson2@kumc.edu; Constantine J. Karvellas:
dean.karvellas@ualberta.ca

‘Intensive Care Unit, Curry Cabral Hospital, Central Lisbon Hospital Center, Lisbon, Portugal

“Department of Public Health Sciences, Medical University of South Carolina, Charleston, South
Carolina, United States

fl;)iyig[gn of Digestive and Liver Diseases, University of Texas Southwestern Medical Center,
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Cardoso et al 2017

CRRT

* CRRT has been shown to reduce ammonia levels.

* Improves overall survival and transplant free survival
compared to SMT. (pong et al 2024)

i * High volume haemofiltration may be more beneficial than
. standard volume.

[4:{;Fd175Y © Early initiation (4-6hr) and prolonged (>7hr) CRRT is more
el beneficial.

* No head-to-head trials with PLEX
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CRRT — AGA Guidelines 2023

“In patients with ALF and grade 2 or higher encephalopathy,
we suggest early CRRT for management of hyperammonemia
even in the absence of conventional RRT indications.”

[ ]
( & “In patients with ALF requiring renal replacement therapy, we
GRH 2025 recommend CRRT over intermittent hemodialysis.

LIVER TRANSPLANTATION

* With advances in liver critical care, transplant free survival
has increased to over 50%

* Both LDLT and DDLT have similar outcomes in ALF

i * Early communication with transplant centers is crucial for
. management.

GRH 2025

SUMMARY

* ALF has many aetiologies, which will affect the outcome. &
investigating for the aetiology is important.

* Early referral for tertiary care and EARLY INTERVENTION is
crucial.

L]
‘ & * There is evidence to suggest that IV NAC, TPE, CRRT improve
survival without a liver transplant.
GRH 2025

* Managing ALF cases without transplant facilities will always be
a difficult and futile exercise.
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Nomenclature Change of Steatotic Liver Disease and Identifying ‘At Risk’ Cases

Steatotic liver disease is the broader term used to identify the conditions characterized
byabnormal lipid accumulation in the liver. Steatotic liver disease comprises of MASLD
(previously known as NAFLD), Alcohol related liver disease (ALD), MetALD(Describes
theindividuals with MASLD who also consume alcohol)and other rare causes of liver steatosis.
Presenceof metabolic risk factors, amount of alcohol consumption and presence of other
causes of hepatic steatosis are the determinants used in the new nomenclature.The previous
term NAFLD was changed to MASLD recently. The new nomenclatureaims to improve clarity,
represents the underlying pathophysiology,reducesstigma and highlights the relationship
between metabolic health and liver disease.

Individuals with hepatic steatosis are at an increased risk for developing cirrhosis and
hepatocellular carcinoma. Severity of hepatic fibrosis is an important predictor of adverse
liver related outcomes. There are various risk factors responsible for the development of
MASLD; which include metabolic, environmental and genetic risk factors.Cardiovascular
disease and malignancies are the major causes of death among the people with MASLD. Early
detection of at-risk patients is important toalter the disease course in a favorable manner. Due
to the high prevalence of the condition, simple noninvasive tests to detect advance fibrosis are
more feasible over invasive investigations such as liver biopsy. Non-invasive tests
(NITs)consist of clinical and laboratory-based tests and imaging-based tests. National wide
general population screening is not recommended. Patients with high risk factors should be
screened annuallywithNITs. Patients with suspected advanced MASH or discordant NITs
should be referred toa specialist.
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Advances in the Management of Metabolic Dysfunction-Associated Steatotic Liver
Disease (MASLD): A Multimodal Approach

Metabolic dysfunction-associated steatotic liver disease (MASLD), previously known as
NAFLD, has emerged as a leading global cause of chronic liver disease, demanding innovative
and patient-centered management strategies. Recent advances underscore a multimodal
approach, integrating lifestyle optimization, pharmacotherapy, surgical interventions, and
cutting-edge diagnostics.

Lifestyle modification—anchored in the Mediterranean diet and targeted weight loss of
7-10%—remains the cornerstone, capable of reversing steatosis and early fibrosis.

Pharmacological progress is exemplified by resmetirom (MAESTRO-NASH trial), now
clinically approved for improving both NASH and fibrosis, and semaglutide(ESSENCE trial),
which shows similar promise and is pending approval. Other agents, such as vitamin E and
pioglitazone, offer partial benefits, while obeticholic acid and traditional agents like
metformin and statins lack comprehensive efficacy for NASH endpoints.

Surgical solutions, notably bariatric procedures (sleeve gastrectomy, Roux-en-Y gastric
bypass), yield significant histological and metabolic improvements, especially in obese
patients with type 2 diabetes.

Diagnostic innovations—non-invasive tools like transient elastography, MRI-PDFE, and
serum biomarker panels (FIB-4, FAST score)—are revolutionizing early detection and disease
monitoring.

The future of MASLD care lies in personalized medicine, leveraging genomics,
metabolomics, and Al-driven risk stratification to tailor therapy and predict outcomes. For
advanced cases, liver transplantation remains the ultimate recourse, though challenges such
asrecurrence and donor scarcity persist.

In summary, MASLD management is rapidly transitioning toward a precision-based,
multidisciplinary paradigm. The integration of lifestyle, pharmacological, surgical, and
diagnostic advances promises to enhance long-term outcomes and transform the therapeutic
landscape for this increasingly prevalent disease.
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