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Introduction

* Blame Sandeep again

* Regional Centre
— Liver transplant
— HPB surgery

e Confession- I’'m not that interested in liver disease....



A Talk of Two Halves

—

e General Points

e Specific Issues



Similar to other ICU patients

Multi-organ involvement
Nutrition
Infection
Weaning

Rehabilitation

Multi-disciplinary team
— Wide spread of opinion

— Evidence variable



Different from other ICU patients
- and from each other

Gl bleed

— (portal hypertension)

Acute on chronic decompensation

— (alcoholic hepatitis, encephalopathy)

Incidental

— (elective surgery)

Post-operative

— (small for size, ischaemic hepatitis)

Fulminant failure

— (specialist care/transplant)



Overall principles

* |dentify liver disease

— Culprit or bystander?
e E.g. post CA ischaemic hepatitis

e Consider treatable disease

— May need consultation/transfer
e Budd-Chiari, Wilsons, viral disease, abscess, ASH

* Imaging/biopsy/clever blood tests
— USS/CT, doppler/angiography
— Biopsy often unhelpful in critically il



Jaundice/abnormal LFTs
19 Liver Disease?

Haemolysis

— (Transfusion, haematoma)

Drugs

— (inc. anaesthetics, overdose, drug interactions)
TPN

— (high CHO load-c.25% BR, AST, Alk phosp)
MOF

— (e.g. post Cardiac arrest ischaemic hepatitis)
Infections

— (HBV, HCV, Malaria, Weuils etc.)

Misc

— Pregnancy, AIH, malignancy, mushrooms etc....



Is Liver Disease Bad?




Progression of Liver Disease

EV=varices, HPVG= Hepatic portal venous gradient,
HE= hepatic encephalopathy, ACLF= acute on chronic liver failure




Bad Outcomes-

Natural history and prognostic indicators of survival in cirrhosis:

A systematic review of 118 studies

Gennaro D’Amico’*, Guadalupe Garcia-Tsao?, Luigi Pagliaro’
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Bad Outcomes

Acute-on-chronic liver failure: an update

Ruben Hemaez,' Elsa Sola, **** Richard Moreau,>® "% Pere Ginas™**

OPEN ACCESS

Table 7 CLIF Consortium Organ Failure Score: simplified version
of the CLIF-SOFA score

Organ/

system Variable Score=1 Score=2 Score=3
Lirvar Bilirubin (mgfdL} < 6 to <12 =12
Kidney Craatinine fmg/dL) <2 It0<3.5 =35 orRRT
Brain Encephakpaty grade 0 1-2 3-4
{Wast-Haven)
Coagulation  INR a 2to <25 215
{Circul ation MAP (mm Hg} =70 <70 Vasaprassors
Respirstory  PaD,FiQ, or Sp0JR0;, =300  <300and <200
=357 =20 =214
=214 and
=357

Highlighted aress indicate the definition of aach oman fallure.

CUIF, chranic Bver failure; Fi0,, fadion of inspired axyger; INR, inEmnatonal
normalised ratio; MAF, mean artesial pessuss Pady, partal pessus of aterial
anygen; AR, enal eplaement therapy; 20F, Sequential Ongan Failure A sses sment;
5p0, pulse oxymetic saturation.

Mortality rate (%)

Relationship between organ failure and mortality in ACLF
Bil}

70
H No ACLF

60 H ACLF

Yo n |

Mo OF  Single non-kidney  Single
OF wathout KL kidney
anad BLH failure

Single non-kidney Tw
OF wath KD OFs
and/or BOY

Panient OF category

=3 OFs




Bad outcomes 2

British Journal of Anaesthesia 97 (4): 4968 (2006)
doi:10.1093/bja/ael 177 Advance Access publication July 18, 2006

BJA

CRITICAL CARE

One year outcome of intensive care patients with

decompensated alcoholic liver disease

L J. Mackle, D. G. Swann and B. Cook*

Table 2 Monality in patients admitted to ICU with decompensated alcoholic

liver disease

ICU mortality (%)

Hospital mortality (%)
6 month mortality (%)
12 month mortality (%)

64/110 (58)
77109 (71)
83106 (78)
86/106 (81)

Table 4 Mortality in organ failure and support subgroups. MV, mechanical

ventilation; RRT, renal replacement therapy; Cr, Creatinine

n ICU mortality Hospital mortality

Therapeutics and Clinical Risk Management

3
Acute-on-chronic liver failure: a review

ACLF grade Characteristics

Acute liver damage associated with

Grade | Single kidney failure* OR liver failure,®
coagulopathy,® circulatory failure,® respiratory

failure,* serum creatinine |1.5-1.9 mg/dL and/or

mild to moderate hepatic encephalopathy OR

brain failure' with creatinine 1.5-1.9 mg/dL
Grade 2 Two organ failures

Grade 3 Three or more organ failures

Notes: CLIF-SOFA criteria (modified SOFA score considering aspects of chronic
liver damage: this score was validated to be used in this study. based on authors’
experience) per organ. “serum creatinine =2 mg/dL or kidney replacement
therapy. “total bilirubin =12: “Iinternational Normalized Ratio =25 or platelets
20 x 10%/L: “use of dopamine, dobutamine. terlipressin. norepinephrine. epinephrine:
*PaO/FiO, =200 mg/dL or SpO /FO, =214 mg/dL: ‘hepatic encephalopathy grade Ill
or IV. Data from from Moreau et al.

Abbreviations: ACLF, acute-on-chronic liver failure; CLIF. Chronic Liver Failure;
SOFA, Sequential Organ Failure Assessment.

n %) n %)
MW (all) 103 62 (60) 74 (72)
MYV (no other interventions) 26 14 8 (3D
Vasoactive dmgs 77 62 (81 66 (86)
Cr =120 pmol litre™" 60 45 (75) 52 (8T
RRT 37 30 (81 33 (89
MV + vasoactive drugs 76 61 (80 65 (86)
MV + RRT 35 29 (83) 31 (89)
Vasoactive dmugs + RRT 35 30 (86) 32091
MV + vasoactive drugs + Cr =120 52 43 (83) 46 (89
MV + vasoactive drugs + RRT 34 29 (85) 31 (91)

Table 2

Subgroups Mortality rate Mortality rate
at 28 days at 90 days

ALD alone? 4.7% 14%

ACLF grade | 22.1% 40.7%

ACLF grade 2 32% 52.3%

ACLF grade 3 76.7% 79.1%

Notes: CLIF-SOFA criteria: *ALD without organ failure or ALD with only one
organ failure (liver, circulatory, or respiratory failure, or coagulopathy), other than
kidney failure, and without encephalopathy, or ALD and brain failure with serum
creatinine = |.5 mg/dL. Data from Moreau et al."

Abbreviations: ACLF. acute-on-chronic liver failure; ALD, acute liver disease;
CLIF, Chronic Liver Failure; SOFA, Sequential Organ Failure Assessment.




Therapeutics and Clinical Risk Management

3
Acute-on-chronic liver failure: a review

ACLF grade Characteristics

Acute liver damage associated with

Single kidney failure* OR liver failure,®
coagulopathy,® circulatory failure,® respiratory

Table 2 Monality in patients admitte
|I'|p’L"r dl‘?l:&'iﬁ failure,* serum creatinine |1.5-1.9 mg/dL and/or
mild to moderate hepatic encephalopathy OR
brain failure' with creatinine 1.5-1.9 mg/dL

ICU mortality (%)
Hospital mortality (%)

6 month mortality (%) Cyé 1’1/0
Q

12 month mortality (%)

Two organ failures

Three or more organ failures

ria (modified SOFA score considering aspects of chronic
validated to be used in this study. based on authors’
creatinine =2 mg/dL or kidney replacement
tional Normalized Ratio =25 or platelets
erlipressin. norepinephrine. epinephrine;

Table 4 Mortality in organ failure and support subgroups. MV, mechan
ventilation; RRT, renal replacement therapy; Cr, Creatinine

n ICU mortality Hospital mortality

ni%) n (%)
MW (all) 103 62 (60) 74 (72)
MV (no other interventions) 26 14 8 (30 ACLF grade
Vasoactive dmgs 77 62 (81 66 (86) ACLF grade 2
Cr =120 pmol litre ™! 60 45 (75) 52 (8T
RRT 37 30 (81) 33 (89) PLE grude 3
MV + vasoactive drugs 76 61 (30) 63 (86) Notes: CLIF-SOFA criteria: *AL
MV + RRT 35 29 (83) 31 (8; organ failure (liver, circulatory, or resp other than
Wasoactive dmgs + RRT 35 30 (86) 32(91) kidney failure, and without encephalopathy e with serum
MV + vasoactive drugs + Cr>120 52 43 (83) 46 (89) creatinine = 1.5 mg/dL. Data from Moreau et al.
MV + vasoactive drugs + RRT 34 29 (85) 31 (91) Abbreviations: ACLF, acute-on-chronic liver faild ute liver disease;

CLIF, Chronic Liver Failure; SOFA, Sequential Organ Failu



Are Outcomes improving?




Improving survival by cohort

Increased Survival for Patients With Cirrhosis and Organ ®
Failure in Liver Intensive Care and Validation of the Chronic
Liver Failure-Sequential Organ Failure Scoring System

Mark J. W. McPhail,”* Debbie L. Shawcross,” Robin D. Abeles,” Anthony Chang,’
Vishal Patel,” Guan-Huei Lee,” Maheeba Abdulla,” Elizabeth Sizer,” Christopher Willars,’
Georg Auzinger,” William Bernal,” and Julia A. Wendon’
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Does Presentation Matter?




Presentation & survival

Clinical Course of Alcoholic Liver Cirrhosis: A Danish
Population-Based Cohort Study

Peter Jepsen,'* Peter Oftt.” Per Kragh Andersen,’ Henrik Tofi Serensen.! and Hendrik Vilstrup?
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General Points- So Far

Liver disease is bad
Complications = worse
More failing organs = even worse

ICU outcomes are improving

O19]|0|0






Acute on Chronic Disease:
A multi-system disease

* Cirrhosis, NASH, ALD/ASH, Wilsons etc.

— Hyponatremia, hyper-ammonaemia (cerebral injury)
— Portal hypertension (bleeding, SBP)

— Immune suppression & inflammatory state (infection)
— Reduced glutathione (drug handling)

— Dysfunction:
e Coagulation
* Renal

e Adrenal



Hyponatremia is bad

RESEARCH Open Access

Hyponatremia influences the outcome of patients
with acute-on-chronic liver failure: an analysis of
the CANONIC study
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Cardenas et al. Critical Care (2014) 18:700



Renal Impairment (also bad)

e Common (40-50%)

e Multifactorial

— HRS- (c. 10%) assumed present

e Volume replacement

e \Vasoconstrictors

— Terlipressin /Noradrenaline

* [ncreases mortality



Renal Replacement

e Citrate a/c with liver failure

e Seems safer than thought

* Measuring citrate

* Possible but unlikely to help

* Various regimes

 Low Ca?*;: Caratio

RESEARCH Open Access

Long-term continuous renal replacement @
therapy and anticoagulation with citrate

in critically ill patients with severe liver
dysfunction

Matthias Klingele' @, Theresa Stadler’, Danilo Fliser, Timo Speer’, Heinrich . Groesdonk™ and

Klingele et al Critical Care 2017. 21. 294

RESEARCH Open Acoess

Safety and efficacy of regional citrate W

anticoagulation in continuous venovenous
hemodialysis in the presence of liver
failure: the Liver Citrate Anticoagulation

Threshold (L-CAT) observational study

Slowinski et al. Critical Care 2015. 19. 349

* Toxicity: Accumulation v excretion?




Albumin (good-ish)

Traditional use

Volume expansion
— HRS, CVS stability for paracentesis

Immune modulating

» ?reduces bacterial translocation/SBP

But evidence base frequently weak




Adrenal dysfunction

 Common
— in liver disease

— in critically ill

— ? 30% overall

* No consensus

— Definition or management

e Suggest: add if vasoconstrictors escalating
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ASH & Alcoholic hepatitis
(really bad)

* Syndrome overlap/diagnosis

* NASH, Cirrhosis

* Probably a subgroup has a different disease

» Different therapeutic options in future

* Management
— General care

— Prophylactic Antibiotics

— Probably

— Steroids

— Inconsistent benefit

— In most severe disease only?



Gl Bleeding

(could be worse)

Banding> sclerotherapy
Transfusion limits- 7g/d|
Platelets- > 50-707?

Feeding- good nutrition
Prophylactic antibiotics
Post endoscopy PPl infusion
TIPSS- early

? Self-expanding stents

The NEW ENGLAND
JOURNAL o« MEDICINE

JANUARY 3, 2013

Transfusion Strategies for Acute Upper Gastrointestinal
Bleeding

Candid Villanueva, M.D., Alan Colomo, M.D., Alba Bosch, M.D., Mar Concepcién, M.D.,

Villanueva et al. NEJM 2013. 368. 11-21

The New England
Journal of Medicine

& Copyrighe, 2000, by the Massachusens Medical Sociesy

VOLUME 343 Avawst 3, 2000 MUMBER s

EFFECT OF INTRAVENOUS OMEPRAZOLE ON RECURRENT BELEEDING
AFTER ENDOSCOPIC TREATMENT OF BLEEDING PEPTIC ULCERS

Lau et al. NEJM 2000. 343. 310-16




Early TIPSS

The NEW ENGLAND JOURNAL of MEDICINE
ORIGINAL ARTICLE ‘
Early Use of TIPS in Patients with Cirrhosis
and Variceal Bleeding
Juan Carlos Garcia-Pagéan, M.D., Karel Caca, M.D., Christophe Bureau, M.D.,
100
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20
0 | | | 1
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Months
No. at Risk
Early TIPS 32 24 17 12 7
Drugs+EBL 31 18 13 10 5

Garcia-Pagan et al. N Engl ) Med 2010;362:2370-9.



Acute Liver Failure
(very bad)

Jaundice, encephalopathy, coagulopathy
Hyperdynamic CVS & MOF

Cerebral Oedema

— Airway protection/sedation/+-NMB
— Early RRT

* (Mannitol, Hypertonic saline)

Coagulopathy until listed for OLTx
Glucose/NAC/(ICP monitors)



Practical procedures

Coagulopathy and procedures
e USS guided procedures/FFP

Antifungals

» Adjust/choose drug for renal function

SBP
 Ascitic tap, low threshold for Abx

Ascitic drains (USS/landmark)

e Albumin (weak evidence for low volume <5L)



Specific Interventions

NAC

e Even for non-POD Rx- but evidence poor
Rifampicin

* Enzyme inducer (or voodoo)

Lactulose v rifaximin
* Marginal benefit

More Voodoo
* RRT for ammonia, defibritide for VOD, High volume PEX

Liver support

 MARS, Liver assist, pig livers,
* 3D organ printing...



Surgery

* Surgical patients

— Liver resection

* Small for size

* Liver Transplant
— Kings Criteria (flexible)
— MDT decision & discussion




Decision Making

e Who to admit?

e What to do?

 When to stop?




Admission

A systematic review of 118 studies

Gennaro D’ Amico’™* Guadalupe Garcia-Tsao?, Luigi Pagliaro'

Natural history and prognostic indicators of survival in cirrhosis:
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Admission

Reversibility
Functional state
Physiological Reserve
Compliance with Rx
Social support
Previous admissions

Disease trajectory



Escalation & Ongoing Management

* Requirement for Organ support
— Cardiovascular
— Respiratory
— Renal

e Scorings systems as predictors
— At all
— Time based

 Compared with other diseases
— (e.g. Haem-onc day 5 SOFA)



Scoring systems- six of one...

-
Journal of the Intensive Care Society
2017, Vol. 18(1) 2%-29
© The Intensive Care Society 2016
Reprints and permissions:
sagepub co.ul/
journalsPermissions.nav
DOI: 10.1177/1751143716662055
jies.sagepub.com

®SAGE

Original article

Alcoholic liver disease on the
intensive care unit — Qutcomes
and prognostication

James | Beck', Anca Staicu?, Simon M Everett® and Phil jackson"

Table &. Area under the recsfeer—operator auirve

SOFA K2U admision v ICU maortality 0.7
SOFA KCU admision vs. hospital mortlity 0ES
SOFA at 48hr vs. 10U mortlity 074
SOFA at 48hr vs. hospital mortality 071
MELD 10U admitssion we 10U mortality 0T
MELD 10U admission we hospital mortlity &3
MELD 48hr v=_ ICU mortality 072
MELD 48hr vs. hospital morality .68

ROC: approx 0.7

Acute-on-chronic liver failure: an update

OPEN ACCESS

Ruben Hemaez," Elsa Sola,** Richard Moreau,*®"®° Pere Gins™*

A Prediction of 28-day mortality B Prediction of 80-day mortality
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Suggested management

Recent advances in clinical practice

OPEN ACCESS

Diagnosis

Days 3-7

Mortality rate
Day 28

Day 90

Day 180

Acute-on-chronic liver failure: an update

Ruben Hemaez,' Elsa Sola, >*** Richard Moreau,” %% Pere Gines®>**

[ Medical management J

\

ICU for organ support
|
' 's ¥ ¥
[NoACLF | [ AcLF ’ ACLF ACLF
grade 1 | grade 2 grade 3 J
r’ £ N - ™ s
10% 21% 57% 87%
24% 42% 74% 95%
38% l 47% 79% 96%
[ Assessﬁlent for g Assess"n;ent for 1
liver transplantation j r_ i liver transplantation

| L




Cultural aspects

* Prognostic Pessimism perhaps the greatest
variable

— Self inflicted

— Futile

— Costly

— Distributive justice

e cf. EoLC, COPD, Haem-Onc
* Even with EBM, every patient is different



The Bottom Line

* Your liver gets better or you get a better liver




Summary

Increasing ICU admissions with liver disease
Improving survival rates
Still high mortality rates

— Precipitant cause important

Multi system disease

— High SOFA= high mortality

Specific interventions help (e.g. TIPSS, OLTx)
Active research (MARS/ELAD)

MDT approach important
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