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Outline

* Why is it important to know about cirrhosis and complications?

* Management of cirrhosis-related complications (Package deal)
* Hepatic encephalopathy, variceal bleeding, ascites, HRS-AKI

* Management of infections
 SBP, other infections, consideration for MDROs and SBP prophylaxis

* Access and early consideration for liver transplant

* Diagnostic dilemmas related to cirrhosis
* Missing a diagnosis of cirrhosis
 Conflating ACLF with ALF

* Ensuring good outcomes at the time of discharge
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Importance of cirrhosis

* Increasing in prevalence worldwide due to the obesity and alcohol
pandemic with residual viral hepatitis.

* Long asymptomatic phase where it is often undiagnosed; diagnosis then
requires a decompensating event or HCC.

* Greater burden from a clinical, and financial perspective compared to
other chronic diseases.

* \Very rapid progression from missed infection to acute on chronic liver
failure and death if not acted upon.

* Needs early engagement with liver transplant teams and referral centers
if not available in your center.

Obradovi¢ et al Hepatology 2025, Huang et al Nat Rev Gastro Hep 2023, ACG ACLF Guidelines 2022
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* Mr. PS: 58-year-old Veteran with decompensated cirrhosis is on the floor.

e Stable HE on lactulose and rifaximin, ascites controlled on diuretics, and no
variceal bleeding history. Last seen 1 month ago with MELD3.0 of 16.

* Seen in the hospital with mild confusion that is not responding to a higher
lactulose dose by his wife. No signs of Gl bleeding and Sp02>98% room air.

Doubling of WBC count

WBC count
Creatinine 0.8 1.2 New AKI: Creatinine’] >0.3mg/dl over baseline
INR 1.5 1.7
Bilirubin 3.0 4.8
Sodium 139 134 Worsening of the liver disease overall
Albumin 3.3 2.6
MELD3.0 16 . .

23 With the confusion
Hematocrit 31 30 —
Ammonia Not done because you 48 (ULN 32)

Infection unless proven otherwise

know better (done in the ER)
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So what to do now to prevent ACLF

development?
PACKAGE DEAL

Diagnose and treat infections

AKI

Avoid nosocomial infections HRS
i i " HE-> Infecti
Prevent HE worsening and aspiration Coma S
: npatients
Diagnose and treat AKI before ATN or pwith
HRS sets in ace - Cirrhosis
Open lines of communication with s death h

families, transplant teams, and —
potential referral sites. SFraifty
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It is an infection unless
proven otherwise!
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( Other Related Factors
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Malnutrition

Medications (glucocorticoids,
other immune modulators)
Alcohol intake

Genetic predisposition

(e.g., NOD2 or TLRZ variants)

S

Cirrhosis-Associated Immune Dysfunction
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Alterations in Gut Barrier

Changes to microbiome
+ Pathobionts
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Multiple levels where
cirrhosis predisposes to
infections
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Disease severity
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Coexisting
conditions

Medications

Malnutrition
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Translocation of Bacteria and Bacterial Products
1 Transport from gut to circulation through
mesenteric lymph nodes and portal vein

Proinflammatory Response Leading to Tissue Injury and Organ Failure
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Organ Failure
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Cell necrosis

(release of DAMPs, perpetuation
of inflammation)
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proteases, and ROS)
Hypoxia
{due to changes in mitochondria
and microvascular circulation)

Complement activation
(release of complement

4
g products) %

Activation of coagulation system
(release of coagulation proteases)

Organ failure
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Clues that can indicate infections in cirrhosis

o Usual signs of infection may be absent
* Altered mental status or hepatic encephalopathy

* Acute kidney injury

* Increase in WBC count may not be dramatic due to hypersplenism

Important infections in cirrhosis:
Spontaneous bacterial peritonitis
UTI

Respiratory tract infections
Spontaneous bacteremia
Skin and soft-tissue infections
CDI




If iInfections are not dealt with soon->
dominoes start falling quickly!




Any of following criteria:

« MAP =65 mm Hg AND Lactate 2 2 mmol/L
despite volume resuscitation

* Oxygen saturation < 90%

* Heart rate <40 > 130/min

* Respiratory rate <10 >28/min

+ Persistent decrease in level of consciousness

Paracentesis with cell count
Culture blood, ascitic fluid, urine
Chest x-ray

Stool toxigenic C. difficile (if patient has If no resolution or condition
23 unformed stools) worsens after initial Rx

Family Meeting/Consultation

Transfer to ICU++
End of life care

Enteral nutrition is preferred
Fluid resuscitation within 3 hours

Therapeutic paracentesis
General Aspirati .
measures spiration prec_aullons

DVT prophylaxis

Stress ulcer prophylaxis

MAP <60 mg Norepinephrine Range:
Hg 0.125 to 0.2 mcg/kg/minute

Bajaj JS et al NEJM 2021




ACG ACLF Guideline Recommendations: Infections
* Check for infection in hospitalized patients.
* In suspected infection, we suggest early antibiotics

* In patients not responding to antibiotic therapy, we recommend suspicion of
a resistant organism or fungal infection

* In SBP albumin with antibiotics to prevent AKl and subsequent organ failures
but not in other infections.

v’ Early broad-spectrum antibiotics following local sensitivities and after
drawing cultures

v’ Patient improving and sensitivities back? Narrow spectrum
v’ Patient worsening? Broaden further, or add antifungal
v Avoid unnecessary albumin and be vigilant for nosocomial infections




Ascites, Refractory Ascites, AKlI and HRS-AKI

A progression to avoid

Hint: teach house-staff how to do paracentesis!

ctober 24-29, Phoenix, AZ



Ascites dos No response

Assess for maximum doses
a n d d O n' tS | diuretic | of diuretics’
response & or
complications development of 1
complications ;
Patient ;
with grade 3 | | Refractory LVP with Liver i
ascites while : Minimum Ascites albumin dysfunction® | |
on diuretics | |- Urinary Na urinary Na i
measurement excretion Monitor for _ i
PPCD? Consider !
_ - TIPS
. l?(l)etaasr;lelglsstf%rry | Compliant with |
" Na restriction
Na restriction

A timely tap to exclude SBP and ensure patients have relief is needed
This will help avoid pneumonia, increase mobility, and improve nutrition

Prevent PPCD by albumin infusion (6- 8 g/liter) during LVP of >5 L to avoid AKI
LVP is the first- line treatment for RA but LT should be considered

ACGL-2025 Biggins et al Hepatology 2021
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Stages of AKI...very dynamic if ighored!

Stage 1 ncrease of creatinine 20.3 mg/dL up to 2- fold of baseline
Stage 2 ncrease in creatinine between 2- fold and 3- fold of baseline
Stage 3 ncrease in creatinine >3- fold of baseline or creatinine >4 mg/dL

(353.6 umol/L) with an acute increase>0.3 mg/dL (26.5 umol/L) or
initiation of RRT

Is all AKI HRS?....NO

v AKl + No response after diuretic withdrawal & albumin for 24 hours
v No shock, organic/structural renal disease or nephrotoxic druguse

ACG™ 2024

October 25-30, Philadelphia, PA
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AKI
Stage2or3

Risk factor management

/

™

paracentesis

Full septic workup including diagnostic

ARl
*HRE

Imfection

In|:||a'tileni:skmmt
with

cirrhosis ...,

bipad
~iehkeed

Madssdribon
HFauiny

Stop diuretics and beta blockers, adjust
lactulose dose, or stop if necessary

!

Infection suspected

!

L

Albumin at a dose of 1g/kg of body
weight/day, max 100g, for 2 days

Empirical antibiotics

Monitor -

Yes

Resolution No .I Meets the criteria for HRS |

Assess for liver transplant or

l

Vasoconstrictor therapy candidate?
Assess respiratory status, ACLF
grade, and creatinine level

Assess for liver transplant

Yes

Terlipressin and albumin f'_

Wong and Kwo AJG 2023




Should everyone get terlipressin...not so fast!

. . Days 1-3
ReCOnS|der or iIs Terlipressin acetate 1 mg g6hrs
. . + albumin 20-40g/da
contraindicated - !
\/ P R C . . Monitor for
re-hX re atl nine volume overload | ischemic side effects
l respiratory failure

>5mg/dl i
\/ P re- RX Sp02<90% Assess serum creatinine &

compare to baseline level

v ACLF-3 or higher

Serum creatinine decrease Serum creatinine 2 baseline
. oy 2 30% from baseline
v Ischemic conditions b
Serum creatinine decrease Permanent discontinuation
Continue terlipressin & albumin < 30% from baseline

at initial doses

\/ . .
U N Clea r d Iagn OSIS Of Increase terlipressin acetate dose
HRS-AK' to 2 mg g6hrs

Albumin dose remains the same

Continue terlipressin & albumin until serum creatinine is £1.5mg/dl for
2 consecutive days, or for a maximum of 14 days

ACG-~2025 Wong and Kwo AJG 2023, Wong et al NEJM 2021

October 24-29, Phoenix, AZ




Confusion

Is it HE? Or not....”?
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Overt HE: Important Points During the Acute Episode

What to avoid

- Ammonia levels instead of
clinical exam

. Unnecessary head imaging

- Aspiration pneumonia

. Too much lactulose -
dehydration &
hypernatremia

- Delaying advanced care
planning & transplant
evaluation.

ACG 2025
October 24-29, Phoenix, AZ
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¢ Stabilize airway, vital
signs

* Drug screen

* Psychiatric disorder

* Neurological disorders
* Dementia

* Triage appropriately
¢ Lab work

¢ |V fluids, NG tube,
antibiotics empirically
if indicated

* Obstructive sleep apnea

Evaluate for J

general care alternatives

Identify

Commence WAL
precipitating

- empirical

¢ Lactulose either orally

¢ Other therapies

factors and N
reverse

therapy

J

* Infections

* Gl bleeding

* Electrolyte disorder
* Diuretic overdose

* Unidentified

or via NG tube or via
enemas depending on
mentation

Acharya et al Am J Gastro 2018, AASLD/EASL Guidelines 2014, Bajaj et al NACSELD APT 2018,
Rahimi et al 2022



Expecting HE to improve
without fixing the
precipitant

= Sisyphean task!

AKI
—<HRS
HE=> Infection
Coma . —>Sepsis
Inpatients
with
ace - Cirrhosis
bleed
—death ~Rebleed
Malnutrition
Frailty
ACG 2025
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What is unlikely to be HE? Important role of Alcohol

cirrhosis-related HE

* Unclear history of cirrhosis
* Very rapid liver failure
* New-onset focal neurological deficits

e Seizures

e Recent/current alcohol or illicit drug
use

e Other clinical situations where other
conditions are more likely

* Normal ammonia levels in a
comatose patient*

ACG 2025
October 24-29, Phoenix, AZ

. Ac.ute. Acute
Intoxication .
L withdrawal
Euphoria agitation
Nausea Confabulation
Vomiting Hallucinations

Delirium
tremens

Respiratory
depressior,

Hepatic
encephalopathy

* Early involvement of mental health

and substance abuse specialists

* CIWA protocol, and nutrition



Variceal bleeding...going but not totally gone!

Patients are also prone to acid peptic
diseases
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Ml .. Esophageal varices
' 8 .
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—— Gaslric varices
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* Presentation: Melena, coffee grounds, or
hematemesis

* Priorities
* Airway support, intubate if needed.
* Hemodynamic support with fluids
* ICU or stepdown monitoring

* Differentials
* Acid peptic disease
* Mallory Weiss tears

* Pre-endoscopy medications
* |V PPI
* |V somatostatin analogues
* |V ceftriaxone
* |V erythromycin if high volume/clots suspected

* Transfuse cautiously till Hgb 7-9 g/d|

iy

il g2

il !fl




Esophageal variceal bleeding

Cautious PRBC transfusion to maintain Hgb at 7-9 g/dL
‘ Short term antibiotic prophylaxis (up to 7 days)

Endoscopy

|  What if bleeding does not stop?

Esophageal
varices

. * Balloon tamponade as a bridge to urgent
§ ves TIPS

Perform variceal ligation

: *J - * TIPS in esophageal variceal bleeding?
* Salvage: Initial treatment not working

boading =P Salvage TIPS
e Pre-emptive: initial treatment worked but
still have high-risk stigmata for re-bleeding

* Rescue: Early re-bleeding within 2-5 days

i i YES
High r_|5k == Preemptive TIPS
bleeding

*ND

Continue vasoactive drugs for 2-5 days

\

Initiate beta NO Early YES
Bischars | mn— =P  Rescue TIPS

when stable
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?A AS|L[D MohantyAetal | Clinical Liver Disease. 2024

ACG:~2025 Mohanty et al CLD 2024, Kaplan et al Hepatology 2024 AASLD Guidelines
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Gastro-fundal variceal bleeding

* Local expertise is key

* Comfort with cyanoacrylate injection /
coil?

* Availability of TIPS/RTO
* TIPS>>RTO when

e Liver function maintained
* Large varices & ascites
e PVT

e RTO>>TIPS when
* Prior HE
e Poor liver function

A2 e 2 Mohanty et al CLD 2024, Kaplan et al 2024 AASLD Guidelines

Bleeding GOV2/IGV or
ectopic varices

L 4
( Vascular Imaging if stable )

Local expertise in
Endoscopic
Cyanoacrylate Injection

L{

Endoscopic Cyanoacrylate
Injection £ Endoscopic Coiling

o Consider Balloon
Tamponade (Linton-
Machlas or Minnesota)

Vascular imaging (contrast CT.
MRI with gadolinium, doppler US)

r
achieved T

|

i

TIPS % Variceal
bliteration (e.g. BRTO)

Supportive care
Start NSBB
Repeat endoscopic therapy
until obliteration

~

v

BRTO, BATO, CARTO)

N l Variceal obliteration {e.ﬂ

4{

Splenactomy, pSAE,
splenic vein stenting

Rebleeding
(particularly within
6 weeks




Important issues, caveats and variations
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Using clinical variables on day of admission:
Machine learning >>> traditional statistics for mortality prediction

CLEARED
Censortium

Global derivation
cohort with 7,239

cirrhosis inpatients

Global variations in cirrhosis care —
Suboptimal mortality prediction with traditional

statistics

Could Machine Learning Approaches Help?

US Veterans
L‘f' -, validation

VA-Corporate Data
Warehouse with 28,670
cirrhosis inpatients

Random Forest Model = Highest AUC &

calibration >> Logistic regression, XG Boost,
LASSO, & MELD-Na/MELD3.0

v Results similar regardless of country income,
alcohol, HE, and infections.
v' Externally validated in VA cohort

Globally derived & externally validated

random forest model is best in
predicting inpatient cirrhosis mortality

Silvey et al 2025 CLEARED  (Gastroenterology

MODEL freely available: https://silveys.shinyapps.io/app_cleared/

ACGZ-2025
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Issue with diagnosis of cirrhosis in inpatients

Assumed: Acute liver failure vs ACLF

_ Acute Liver Failure ACLF

Background Liver No chronic liver disease  Chronic Liver disease
Disease severity or cirrhosis

Viral hepatitis, Viral infection or flare,
Medications, Infections, DILI,
Alcohol, Surgery, TIPS

Hepatic failure Yes Yes
required

Extra-hepatic No, even milder grades Yes

Organ failure of HE are considered

needed diagnostic

Course High rate of death with  High rate of death due
infections and cerebral  to hepatic and extra-

edema hepatic organ failure
Transplant Status 1 (UNOS US- Priority based on
suitability based) MELD-Na score.

ACG (122025 Huang et al Nat Rev Gastro Hep 2023,

October 24-29, Phoenix, AZ



Things to remember at the time of discharge,
otherwise, patients will be readmitted

* General: Ensure follow-up appointment with Gl/Hepatology

* HE: ensure medication(s) in hand, counsel patient and family, ensure
underlying factor(s) behind episodes are addressed.

* Variceal bleeding: Complete Abx prophylaxis, Stop PPI, start
carvedilol & schedule f/u EGD

* Ascites/SBP/AKI: Optimal diuretics, consideration for TIPS or taps as
needed, re-evaluate prophylaxis

* Involve other team members: Substance abuse, nutrition, physical
therapy, IR, PMD, liver transplant team

AGGL-2025
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What happened to Mr. PS?

AGGL-2025
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* Responsive team * Team that needs more education

v’ Rapid paracentesis found
SBP, and blood/ascites

cultiiroc cont

X|R busy, paracentesis took >24
hours

A few hours and ensuring awareness can
make all the difference!

aay 4 and was discharged aay

4 with outpatient antibiotics W xBroad spectrum antibiotics started
sensitive to the cultures. but patient needed intubation.

v'Transplant work-up initiated. W xFamily meeting called, dialysis not
initiated, and patient passed away.

ALTIN dIlU 11ypPUAId.

ACGLZ-2025
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Take home points

* Cirrhosis is often hidden in plain sight...do not miss it!

* Rapid, flexible, and team-based response is needed to prevent ACLF
* Early need for LT or palliative care input

* Complications come as an unfortunate “Package Deal”

* Everything is due to an infection unless proven otherwise

* Itis better to de-escalate antibiotics than wait to escalate.

* Not all confusion is HE and not all high creatinine is HRS-AKI.

 UGI bleeding is not always variceal so change medicines accordingly

* Antibiotic resistance is a pandemic, and cirrhosis is the tip of the spear

e Qur responsibility does not end at discharge

* Cirrhosis care is team-based, where communication and time are key

AGGL-2025
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