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Spectrum of Liver Disease
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Serum biomarker tests for fibrosis
assessment

AST to Platelet Ratio Index (APRI)

APRI = »x 100 =

o APRI 2(3.7 77% sensitivity and 72% specificity for those with significant fibrosis (F2 or
greater).

o APRI 21 76% sensitivity and 72% specificity for those with F4 fibrosis/cirrhosis
o APRI < 0.5 - high NPV which can help to rule out cirrhosis

AST to Platelet Ratio Index (APRI) Calculator - Clinical Calculators - Hepatitis C Online

Lin et al, Hepatology, 2011.
HepatitisC.uw.edu


https://www.hepatitisc.uw.edu/page/clinical-calculators/apri

FIB-4

Age (years) AST Level (USL)

ALT (U/L)
X

o Score <1.45 with 90% NPV for advanced fibrosis
o Scores 23.25 have 97% specificity, 65% PPV for advanced fibrosis

o What do we do with those patients with score between 1.45 and 3.257
o Consider further fibrosis work-up with elastography or biopsy

o Limitations
o Young or older age (> 65 has specificity less than 30%)
o Other conditions that could affect AST, ALT, platelet count (hematologic conditions)

FIB-4 = Platelet Count [10°/L)

Sterling et al, Hepatology 2006.
HepatitisC.uw.edu



Natural History of Cirrhosis

Chronic injury » Genesic polymorphisms
* Viral infection * Epigenetic marks
e Alcohol « Cofactors (SUC'\ as
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* Disrupted architecture
» Loss of function

* Aberrant hepatocyte
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Resolution Regression

Muir et al, Clin Therapeutics, 2015.



Mortality of Cirrhosis

e Compensated

encephalopathy
* 1-3% annualrisk of death
* Median survival in some studies of greater than 12 years
* 1 yearsurvivalis 95%, 10% probability of death in 20 years

* Decompensated

hepatic encephalopathy, HCC
 1year survival of ~61%

* Average survival without transplant is ~2 years

Absence of ascites, variceal hemorrhage, jaundice, or hepatic

One or more of the following: ascites, variceal hemorrhage, jaundice,

Dolan et al, 2007.

Garcia-Tsao, Complications of
Cirrhosis, 2015.



Mortality With Decompensation

Decompensated Cirrhosis

5 year mortality

Bleeding with no other complication

20%
First non-bleeding complication 30%
Any second decompensation 88%

Goldberg et al, Transplantation, 2013.

Lai et al, Curr Opin Organ Transplant, 2016.

D’Amico et al, Aliment Pharmacol Ther,
2014.

Mazzarelli et al, Liver Transplantation, 2018.



TABLE 1. Mortality of Patients With Cirrhosis Based on
Child-Pugh, MELD Score, and ACLF Grade

ACLF grade Characteristics 85_[:!“?
Chllﬂ'PUQ . Acute liver damage associated with
rade ingle kidney failure iver failure,
A Grade | Single kidney failure® OR liver failure,® o
coagulopathy,* circulatory failure,® respiratory 5
B failure,® serum creatinine |.5-1.9 mg/dL and/or 20%
G mild to moderate hepatic encephalopathy OR 55%
MELD Score brain failure’ with creatinine 1.5-1.9 mg/dL
Grade 2 Two organ failures
10-19 . n/a
Grade 3 Three or more organ failures
20-29 - S n/a
30-39 n/a 53% n/a
ACLF Grade
ACLF 1 22% 41% n/a
ACLF 2 32% 52% n/a
ACLF 3 77% 79% n/a

Mazzarelli et al, Liver Transplantation, 2018.



The ‘Survival Benefit’ of Liver Transplant
e |T survival benefit: MELD score > 15

6 1 -

5 .
% 1 Mortality Risk with liver transplant —
P Mortality Risk without liver transplant
I

2 .

1- 3

0 T | T T | T T —_

MELD 6-11 12-14 15-17 18-20 21-23 24-26 27-29 30-39 =240
Hazard Ratio 3.64 235 1.21 038 022 048 007 0.04

Merion et al, Am J Transpl, 2005



Liver Transplantation

* Any decompensation of liver
disease is a reason to consider if
patient would be a liver transplant
candidate

* |n some situations —removing the
offending agent (HCV, alcohol) can

lead to significant improvement and
reduce need for transplant

* Consider other factors: age,
comorbidities, substance use
disorder, social support

 MELD-Na>15 -threshold at which
benefit > risk

e HCC within Milan criteria
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Trends in Liver Transplant

Source: OPTN/SRTR, 2022.
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Spectrum of Cirrhosis

Increasing portal Worsening HCS,
pressure and liver function and
fibrosis; HCS portal pressure

Compensated e D pens

cirrhosis R

% No varices Variceal hemorrhage

> HVPG 10 mmH Ascites
+« No ascites Encephalopathy

# lype and number of

# Varices (no bleed) R

Subclinical ascites

Acute Insult

Garcia-Tsao,
Complications of
Cirrhosis, 2015.




Portal hypertension risk stratification (non-invasive)

Certain cACLD

Mo cACLD Possible cACLD Certain cACLD Hiahiy orobabil
Possible liver fibrosis Mo CSPH Probable CSPH & 'r:_c'f#;'a =
= . CS
LSM ranges 10— 14.9 kPa 15— 19.9 kPa
L
Rules out Rules in
EAAD GACLD ‘_m cACLD.
CSPH Rules out <15 kPa & 15-20 kPa 20-25 kPa
CEPH. Pt =150 & Plt<110" & Pit<150*
-

Rules
out VT,

—

: ¥y ‘o
To agsess for CSPH To assass for CSPH If expecting
andior Baveno W andior Bavena Wi progression or
endoscopic eriteria. afdoscopic criteria. PEsgreasion "

Cui-ofla for prediction of varices, decompens:alion
MREE 24-5 kPa
pSWE (ARF|)
20-5WE: 217-20 kPa
ELF: 210.5-11.3

MRE: =534 kKFa
pSWEREFI: =1.7-2.1 mis

A0-5WE: 13-16 kFa
ELF: =88

Decompensated
Stage

Mo role for LSM affer
decompeansation

Rudes in
CSPH,

LSM anly indicated if
recompensation

: Annually. Annually. ﬁ.l'I1IJ|;I}I. :u

* LSM: liver stiffness
measurement

e CSPH: clinically significant
portal hypertension

* cACLD: compensated
advanced chronic liver
disease

* TE: transient elastography

* MRE: MR elastography

Kaplan et al, Hepatology 2024.



Development/Treatment of Portal Hypertension

- ————

NSBBs

SMT and analogues ——+ Splanchnic Vasodilatiorr

VP and analogues

: Etiologic
Caeredllol treatment
Functional Mechanical
Component Component
4 }
Increased Hepatic
Resistance

S, ’

PORTAL

HYPERTENSION

Endoscopic
= treatments

Varices
/ BRTO

Porto-systemic

collaterals \

-+ Angiogenesis

pra— -

Increased Portal

|

Hypotension
Effective hypovolemia

Activation of

Venous Inflow

Increase in cardiac «—— NSBBs
output

I

Sodium and water
> retention

vasoactive systems

Hypervolemia

NSBB:

Beta 1 blockage
(reduces cardiac
output)

Beta 2 blockage
(splanchnic
vasoconstriction)
In addition to
above, carvedilol
has alpha 1
blockage leading
to intrahepatic
vasodilation

Garcia-Tsao et al, AASLD Guideline on Portal
Hypertensive Bleeding, 2017.



Beta blocker usage

* Carvedilol preferred
* Achieve total dose of 6.25 mg daily or ideally 12.5 mg daily

* Contraindications
* Systolic blood pressure <90 mm Hg
 Asthma
* History advanced heart block, bradyarrhythmias

* Benefits
* Improved survival in patients with high-risk varices and ascites

* Reduced risk of re-bleeding if used in conjunction with endoscopic
variceal ligation (banding)



HCC Risk/Surveillance

10. HCC surveillance should be performed
using ultrasound and AFP at semiannual
(approximately every 6 months) intervals
(Level 2, Strong Recommendation).

a. AASLD recommends use of interventions
such as best practice alerts or outreach
programs to increase HCC surveillance
adherence given the underuse of surveil-
lance in clinical practice (Level 2, Strong
Recommendation).

TABLE 1 At-risk population for surveillance
Population group Incidence of HCC

Sufficient risk to warrant surveillance

Child-Pugh A-B cirrhosis, any etiology > 1.0% per year
Hepatitis B
Hepatitis C (viremic or post-SVR)
Alcohol associated cirrhosis
Nonalcoholic steatohepatitis
Other etiologies

Child-Pugh C cirrhosis, transplant
candidate

Non-cirrhotic chronic hepatitis B >0.2% per year
Man from endemic country®
age >40y
Woman from endemic country®
age > 50y
Person from Africa at earlier age®
Family history of HCC
PAGE-B score > 10°

Insufficient risk and in need of risk stratification models/biomarkers

Hepatitis C and stage 3 fibrosis < 0.2% per year
Noncirrhotic NAFLD

Singal AG et al. Hepatology, 2023



Surveillance
using US + AFP
every 6 months

h

r

W

Vis score A with no
lesion on US
and AFP normal

Vis score B or
lesion < 1cm on US
and AFP normal

Vis score C Lesion = 1 cm on US,
(with no lesion or or AFP 2 20 ng/mL,
lesion <1 cm on US) or AFP increasing’

h

Repeat
US 6 months

months

k

¥

Stable?®

enhanced MRI enhanced multi-
or multi-phasic CT3; phasic MRl or CT
repeat ultrasound
can be considered
Growth | for some patients

Us 3-6 J r‘FSi::.rﬁ'us-nin;_;u contrast- | Diagnostic contrast-

v,

Diagnostic
MRI/CT

h 4

[ and low

No liver lesion ]

AFP level

¥

Return to US

surveillance

|

[ No liver lesion ]

but significantly
elevated AFP*

Y

Alternative CT/MRI
imaging modality +/-
chest and pelvic CT®

h 4

[ Liver lesion ]

1

See diagnostic Singal AG et al. Hepatology,
CT/MRI LI-RADS figure 2023




LI-RADS:
Liver Imaging Reporting and Data System

CT/MRI Diagnostic Table

Arterial phase hyperenhancement (APHE) No APHE Nonrim APHE
Observation size (mm) <20 220 <10 10-19 =20
Count additional major features: None

* Enhancing “capsule” One

* Nonperipheral “washout”
* Threshold growth

2 Two

Observations in this cell are categorized based on one additional major feature:
* LR-4 —if enhancing “capsule”

« LR-5 - if nonperipheral “washout” OR threshold growth



Multidisciplinary Liver Tumor Boards

ABDOMINAL IMAGING

ONCOLOGIST RADIOLOGIST
NURSE
RADIATION ONCOLOGIST\ /
HEPATOBILIARY/
HEPATOLOGIST LIVER TRANSPLANT
—_ < SURGEON
INTERVENTIONAL RADIOLOGIST \
/' LIVER
PALLIATIVE CARE PATHOLOGIST
GENERAL PRACTITIONER
© The Author 2013. Published by Oxford University Press on behalf of the European Society for Barone C et al. Ann Oncol 2013;24:ii15-ii23

Medical Oncology. All rights reserved. For permissions, please email: ;
journals.permissions@oup.com. ‘
Annals of.Oncology




LI-RADS classification

Multiphase CT or MRI

Negative LR-NC LR-1
No Not characterized Definitely
. given exam benian
observation limitations L J
l Y v
Return to Repeat or Return to
ultrasound- alternative ultrasound-
based diagnostic imaging based
surveillance in = 3 months surveillance
in 6 months in 6 months

Singal AG et al. Hepatology, 2023

LR-2
!

Probably
benign

|

Return to
ultrasound
surveillance
in 6 months,
although
repeat
diagnostic
imaging can
be
considered

LR-3

Intermediate

probability of
HCC, 20-40%

Y

Repeat or
alternative
diagnostic
imaging
in 3-6
months

Return to
ultrasound
surveillance
can be
considered in
cases of
prolonged
stability

Probably HCC,
60-70%

!

Multi-
disciplinary
discussion
for tailored

workup

May include
biopsy

LR-5
!

Definitely HCC,
~95%"

!

HCC
confirmed

Multi-
disciplinary
discussion

for
consensus
manage-
ment

May include
biopsy

ébably malignancy,
not specific for HCC

u~35% are HCC)

v

Tumor in Vein

./

L 4

Multi-disciplinary
discussion for
tailored workup

Often includes
biopsy

Multi-
disciplinary
discussion
for tailored

workup

May include
biopsy

If biopsy

Pathology diagnosis




When to stop HCC surveillance?

Table 1. Suggested scenarios for discontinuing HCC surveillance

HCC surveillance should be HCC surveillance can be
discontinued considered for discontinuation
Poor performance status and Age >80 years

frailty—ECOG 3 or greater

Child C cirrhosis, if not a liver Impaired performance status,
transplant candidate ECOG 2

Non-liver comorbid medical Comorbidities precluding adequate
conditions limiting life expectancy to  imaging and management of HCC
less than 2 yr (renal failure not on dialysis)

ECOG, Eastern Cooperative Oncology Group; HCC, hepatocellular carcinoma.

Taddei T. AJG 2023



Case #1

* 41yo male with history of significant EtOH use (8-12 beers daily);
presents to clinic with increased abdominal girth and jaundice

* Exam: scleral icterus, +fluid wave and bulging flanks, 2+LE edema

* Labs: Thili 4.1, Alk phos 192, AST 210, ALT 37, albumin 2.9
* INR1.9
* Cr0.5
* Na 130
 WBC 12.2, PLT 191
* MELD 3.0 of 23

* Next steps?



Diagnostic Work-up

Diagnostic

’ Imaglng Paracentesis
 U/S with Doppler vs. multiphase CT Obtain: Alumin, {ota

protein, and cell count

e Paracentesis
e SBP rule out

* Fluid analysis \
« SAAG j \
* >1.1likely indicator of portal hypertension [Ascites protein 225 |  Ascites protein <25 |
e DDX of ascites >90% is related to cirrhosis l
* Important exceptions '
. . Cardi it Cirrhosi i
* Cardiac disease E;:h.f :Sdad?élh?:ri Late éudi?hiari TTZZ?EJEZ?g
e Malnutrition Sinusnii.jal Pancreatic ascites
] obstruction Nephrotic Syndrome
e Other work-up to consider O .
* TTE
. PMNz250 nt spontan bacteral tonitis (high SAAG atic ascites (low SAAG,
* Fluid Cytology BB RPN, has oodionds et tibaniiosoormatansy.

Hernaez, Clinical Liver Disease, 2016.



Treatment

* Na restricted diet- 2g daily
* No free water restriction if Na >130

e Diuretics:

* Starting dose Furosemide 40mg : Spironolactone 100mg

* Max- Furosemide 160mg : Spironolactone 400mg, or limited by metabolic or
renal effects of diuresis

* Serial large volume paracentesis as needed (provides faster relief
compared to diuretics)

* 6-8g albumin repletion per L removed
* Alcohol abstinence

* Discuss long-term management (?transplant)

Runyon BA. Hepatology 2013
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Case #2

« 67 YOF with MASH cirrhosis complicated by ascites, SBP, and hepatic
encephalopathy who presents in clinic for hospital follow up; has had 3
hospitalizations this month

« She feels she is eating well though she has lost significant weight and
muscle over the last few weeks/months

 Previously could perform IADL’s now requiring significant assistance —
unable to walk medium/long distances

- Patient has outpatient referral for liver transplant pending



Table 1. Definitions for the Theoretical Constructs of Malnutrition, Frailty, and Sarcopenia
and Consensus-Derived Operational Definitions Applied to Patients with Cirrhosis

Construct Theoretical Definitions Operational Definitions

Malnutrition A clinical syndrome that results from An imbalance (deficiency or excess) of nutrients
deficiencies or excesses of nutrient intake, that causes measurable adverse effects on
imbalance of essential nutrients, or impaired tissue/body form (body shape, size, compaosition)

4]

nutrient use ar function and/or clinical outcomet

Frailty A clinical state of decreased physiclogic The phenotypic representation of impaired muscle
reserve and increased vulnerability to health contractile function
stressors'

Sarcopenia A progressive and generalized skeletal muscle The phenotypic representation of loss of muscle
disorder associated with an increased mass

likelihood of adverse outcomes including falls,

fractures, disability, and mortality'!

Lai et al, AASLD Practice Guidelines, 2021.



Malnutrition, Frailty, and Sarcopenia in Patients With Cirrhosis: 2021 Practice
Guidance by the American Association for the Study of Liver Diseases

Malnutrition
Cirrhosis-related Other systoms « Inadequate intake of

« Synthetic dysfunction « Systemic inflammation o I Physical inactivity Environmental/Organizational
Etiolo gi c « Fluid retention . Metabolic dysregulatiqn | W + Social determinants of health

» Cognitive dysfunction « Visceral fat accumulation * Inadequate uptake of el + Late diagnosis due to
Factors « Hyperammonemia - Insulin resistance macro-/micro-nutrients " ard"(’j‘.’t‘.“sc.”'a' lack of assessment

* Anabolic resistance * Endocrine dysfunction | , Eycess intake of macronutrients PeondiSRE « Confusion regarding

« Etiology of liver disease * Aging-related conditions | Defects in digestion/absorption management responsibility
Clinical Manifestations of muscle dysfunction
Phenotypes

Frailty «—— Sarcopenia

4

| Health-related Adverse post-
) . Death
quality of life transplant outcomes

Health-related
Quality of Life t Decompensation | |1 Health care utilization

Hepatology, Volume: 74, Issue: 3, Pages: 1611-1644, First published: 07 July 2021, DOI: (10.1002/hep.32049)



Malnutrition, Frailty, and Sarcopenia in Patients With Cirrhosis: 2021
Practice Guidance by the American Association for the Study of Liver

Diseases
Patient with Primary - Secondary Tertiary PRI © Occurence
cirrhosis i oo i of undesirable health
prevention - prevention | prevention outcomes
- Prevent development - Early diagnosis - Rehabilitate
Aim - Delay onset - Prompt initiation of treatment - Reverse
- Slow progression
- Malnutrition screening - Evaluate for etiologic risk factors - Reassess for progression of
- Assessment of muscle dysfunction - Explore dietary preferences and malnutrition, frailty, and/or sarcopenia
Assaesmiont barriers to exercise despite primary and secondary
preventative efforts
( Diagnostic toolbox
- Educate patients and caregivers - Apply management toolbox - Refer to a registered dietician, certified
- Encourage positive health behaviors | - Co-management with a registered | exercise physiologist/physical therapist,
- Empower patients with specific dietician and certified exercise and/or health behavior specialist for
Ao skills physiologist/physical therapist, co-management
if available - Consider center-based rehabilitation,
intensive nutritional supplementation
Management toolbox

Hepatology, Volume: 74, Issue: 3, Pages: 1611-1644,
First published: 07 July 2021, DOI: (10.1002/hep.32049
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Takeaways

» Frailty is a serious concern in those with decompensated
cirrhosis and could potentially preclude liver transplant

« Consider PT/OT, nutrition consults for most patients with
decompensated cirrhosis

« There is not one superior tool for assessment of frailty

« Liver frailty index is most commonly utilized tool

 Early intervention is key



Summary

 Chronic liver disease causes inflammation and fibrosis over many years that can
sometimes lead to cirrhosis

* Mortality in liver disease is significantly increased in those with impaired synthetic
function (higher MELD) and in particular those with decompensations

* Livertransplant can and should be considered in those patients with
decompensated cirrhosis with prognostic impact from liver disease (ie MELD > 15)

e Patients with cirrhosis at risk for HCC and portal hypertension and should be
screened regularly for this

* HCC screening is with imaging + AFP every 6 months; HCC is diagnosed primarily with multi-
phase cross-sectional imaging

* Elastography has been validated and can be used for portal hypertension risk stratification

* Non-selective beta blockers have been validated in reducing risk of bleeding (or re-
bleeding) in those with varices

* Frailty/sarcopenia is a major concern for those with decompensated cirrhosis and
requires early diagnosis and intervention
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