





Raised tr:

7
%®

R/
L X4

R/
%*

ti

on =

recognl

IS early

Key

XS

>







Svnthesis '

Protein synthesis
Clotting factors

Energy regulation
Gluconeogenesis

Storage

Fats
Glycogen
Vitamins
Minerals

Immunity

Innate
Adaptive
Tolerance

= Renal failure
~ > ARDS
~ = Bone marrow suppression
- = ARDS
= Reduced leucocyte function
= Pancreatitis

© Alcohol .
.*Ammonla — ralsed art. ammonia
’»‘@ld R'CS

Cytokines — Immunoparaly3|s/SepS|s/SIRS



Clinical features of ALF

Whole body

» SIRS
* hypercatabolic

Liver
- § metabolic function
+ & gluconeogenesis = hypoglycaemia
- § lactate clearance = lactic acidosis
+ 4 ammonia clearance = raised art. ammonia

+ & synthetic capacity = coagulopathy

Portal hypertension

= only in subacute disease don’t confuse with
chronic liver disease

Bone marrow
+ suppression=—>viral disease

Leucocytes
+ & function and immunoparalysis—>sepsis

Brain

* hepatic encephalopathy
+ cerebral oedema
* |CH

Heart

* high output state
+ subclinical myocardial injury

Lungs

+ ARDS
Pancreatitis

* esp with paracetamol O/D
Kidney

+ frequent failure



Definition of Acute Liver Failure

“Acute” “Liver failure”
No previous liver disease INR >/=1.5
"Short" time between Encephalopathy

encephalopathy and symptoms (@any grade)

é |. distracted

9 ll. confused

| Hyperacute < 7days |

Acute 1-4 weeks

| Subacute 4-12 weeks |
oo s s st e e lll. somnolent

I\V. comatose
AASLD definition (Polson and Lee, Hepatology 2005)



Interval between
symptoms <« encephalopathy

identifies cause
aids in prognosis

Hyperacute Acute Subacute
Time from Jaundlce i < 7 days I-4 weeks 4-12 weeks
encephalopathy
Severity of coagulopathy b -+ ;
Severity of jaundice + -+ o
Degree of ICH ++ h s
Survival rate without Tx Good Moderate Poor
Non
: Paracetamol,
Typical cause Hep B paracetamol
Hep A/ E e




Hepatic Encephalc

Restless

ced attention,
r j-.agltatlon Irritability

Tremor, apraxia,
Impaired
handwriting

Drowsy but awake

Disorientation to time, loss of
iInhibition, inappropriate behavior

Asterixis, dysarthria,
ataxia, hypoactive
refexes

Somnolence but
responds to
stimulation, confusion

Disorientation to place, aggressive
behavior

Asterixis, muscular
rigidity, hyperactive
reflexes

Coma

None

Decerebration
Signs of ICH

Il - IV protect airway










Fulminant hepatitis



Histopathology



Histopathology

Acute hepatitis

Confluent necrosis

Swelling and apoptosis +  Panacinar necrosis
Diffuse inflammation = Mild fatty change
lymphocytes, macrophages = Portal inflammation and cholestasis
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Aetiology determines prognosis

Patients, n

9% '[eAIAING 9a14-uonejue|dsue) ‘

mmm Died before transplantation
=3 Transplantation
3 Transolantation-free survival

® Transplant free survival rate

Ann Intern Med. 2002;137:947-954



Severity of encephalopathy determines prognosis

Transplant-free Survival

Coma grade I-ll patients had
~50% better survival|than llI-IV

Coma I-ll
Coma -1V

Ann Intern Med. 2002;137:947-954
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reactlons/tf
(non-parac

Isoniazid
PTU 0
Phenytoin 42%0
Valproate
Amanita
Nitrofurantoin
Herbal
Ketoconazole
Disulfiram
Troglitazone
Miscell.

Rifampicin, NSAIDS,
Carbamazepine
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Paracetamol

Conjugation is | Glutathione supply
saturated - exhausted




Paracetamol

Beware co-pharmacy
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Paracetamol

Effects of legislation restricting pack
sizes of paracetamol in UK

9/16/1998 : British law mandated that paracetamol be sold in blister packs,
max 16 per pack (8 gm) at stores and 32 (16 gm) at pharmacies

Deaths from paracetamol poisoning fell 21% In first year

Non fatal paracetamol self-poisoning fell 11% in first year

Hawton, BMdJ 2001



Paracetamol

THE LANCET

Acute liver failure after administration of paracetamol at the
maximum recommended daily dose in adults

“...paracetamol ... the most important cause of acute liver
fallure......the dose taken can be as low as 7 g a day.”

Paracetamol: are therapeutic doses entirely safe?
A total of 4 g of paracetamol repeated daily

may be hepatotoxic in malnourished adults
with low body weight

))

“....beware people who are likely to be at high risk .....

Lancet Vol 368 December23/30,2006 BMJ | 11 DECEMBER 2010 | VOLUME 341
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Time line for treatment of paracetamol o/d

Treat if paracetamol concentration

IS above this line in patients a
- - = Treat if paracetamol concentration is

above this line in patients at
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NAC Dosing schedule

| Recommended doses of acetylcysteine as antidote to paracetamol poisoning in adults.
characteristics for Parvolex17

Dose according to patient’s weight

Recommended sequential doses™ 110 kg 140 kgt

150 mg/kg in 200 mL over first 0.25 hours 16.5 ¢ 16.5 ¢

50 mg/kg over next 4 hours in 500 mL : 5.5¢ 9.5¢
100 mg/kg over next 16 hours in 1000 mL 11 ¢ 119
Total dose (300 mg/kg in 20 hours) 339 339




Paracetamol - protein adducts in indeterminate cases
of ALF

Known APAP
overdose T

20% of indeterminate
cases

- Indeterminate,
~ protein adducts—

Non-APAP
—
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Patient Group

Davern et al Gastroenterology 2006; 130:687-694
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Clinical management

ALF Is rare so often takes us by surprise
INR is key : >/= 1.5
especially If mental status changes

Unpredictable + rapid progressive = multiorgan failure

urgent decision for those who are unlikely to survive without
liver transplant...time is of the essence

Aetiology must be determined
disease-specific therapy may be available.
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Checklist ?

DO NOT PLACE IN THE MEDICAL RECORD
ADMISSION AND DIAGNOSIS ALF CHECKLIST

THE FOLLOWING ARE TO BE DONE ON ADMISSION AND DAILY IN ALL CASES OF ALF:
Neuro checks every 1-2 hours

Head of the bed at 30°

Head in neutral position

Avoid stimulation (tracheal suctioning, chest physiotherapy, sternal rubbing)
N-acetylcysteine (NAC) IV until INR <1.5 or resolution of encephalopathy*

CXR and surveillance cultures (blood, urine, sputum) on admission and every 24-48 hrs
Meonitor blood glucose every 1-2 hours

Avoid nephrotoxic drugs (aminoglycosides, NSAIDs, neomycin, etc) and IV contrast
DVT prophylaxis (sequential compression device) despite coagulopathy; avoid heparin
PPI for stress ulcer prophylaxis

Communication: 1) intensivist and/or transplant hepatelogist, 2) nurse, 3) patient’s family

oo cCcorCcoo

POSSIBLE DIAGNOSTIC ITEMS TO DO IN DIAGMOSTIC ITEMS SPECIFIC THERAPIES
ETIOLOGY ALL CASES OF ALF . TO CONSIDER

Drugitoxin Obtain 6-month Acetaminophen toxicity
medicationftoxinfingestion ) MAC
history including OTC . Mushroom poisoning:
supplements, herbals, wild : C CMAC, |:'E-'I'I‘i':i||il'|
mushrooms, weight loss drugs & andfor silibinin®

Urine and serum toxicology
screens

Acetaminophen level

Anti-HAY Ighl - Anti-HEV HBV: Entacavir
HBsAg, anti-HBc IlgM, HBY DNA < HSW DMNA HSV: Acyclovir
Anti-HCV, HCV RNA . EBV DNA

- CMV DNA

~Anti-HDVHDY RMNA

Autoimmune Antinuclear antibody - Anti-liver/kidney microsomal Corticosteroids

Anti-smooth muscle
antibodyfanti-actin antibody Liver biopsy
Immunoglobulin G

Vascular Abdominal ultrasound with . CTIMRI Budd Chiari:
Budd Chiari Doppler Aszzess for hypercoagulable Anticoagulation, TIPS
Ischemia . state including search for

- malignancy

- Interventional radiology
. consultation

Echocardiography/ECG

Check for hemaolytic anemia
{high indirect bilirubin), low
alkaline phosphatase, renal
failure, acidosis

Ceruloplasmin
24-haur urine for copper

Consider early CRRT

Serum copper

0 ation to
" lock for Kayser-Fleischer rings
AFLP f HELLP " B-HCB Early delivery
. Obstetrics consultation
Malignancy CTIMRI
Liver biopsy
Indeterminate Liver biopsy

OTC, over-the-counter; MAC, MN-acetyloysteing; CRRT, continuous renal replacement therapy
*For all patients with ALF and encephalopathy grade I/1l regardless of etiology, and for all cases of suspected acetaminophen

toxicity
v*Not FDA approved Instructional video:
hitp:/iyoutu.be/HéyyTA-yNqgc
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ARDS in ~30%
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Encephalopathy and ammonia

T arterial ammonia concentration — T cerebral ammonia
=» astrocytic glutamine accumulation

The speed of onset overwhelms any adaptive process to
control intracellular osmolarity.

Arterial ammonia level above 200mmol/l was associated
with cerebral herniation

Gut 2006 55: 98-104



Ammonia metabolism

In liver disease, =»
hyperammonaemia:

Ammonia formed

iIn small intestine

from glutamine ,
healthy liver

removes

ammonia by

detoxification into

urea.

Muscle becomes
Important organ of
ammonia detoxification
iInto glutamine.

Glutamine acts as
temporary buffer that can
both regenerate ammonia

!’ RS (enterocytes) and excrete
| A% ammonia (kidney)

Lancet Vol 365 Jan 29, 2005 431-433



Arterial ammonia correlates with cerebral glutamine
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Journal of Cerebral Blood Flow & Metabolism (2006) 26, 21-27



Ammonia, ICH and survival

Cumulative survival

Intracranial hypertension

Admission Ammonia

l 1 <100 pMol/

1 100-200 uMol/l
I =200 pMol/

Artarial Ammonia (pMolf)
[1<«100 n=65
1900-200 n=79
15200 n=21

> 200 pMol/L

p=0.01 Log-Rank

% survival

I

% without ICH

Day of Admission
Day of admission

Bernal et al Hepatology 2007; 46: 1844-1852




Ammonia and cerebral herniation
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Clemmesen et al. Hepatology 1999;29:648-653

Clemmesen et al Hepatology 1999; 29:648-653






Ammonia metabolism in ALF

NH

3 (primarily from gut)

glutamate ™ )

astrocyte

Chronic Liver Failure

osmolytes compensates

GLN

‘

export of organic e —)

!

Abnormal
Neurotransmission

}tamine synthetase

glutamine

Acute Liver Failure

export of organic
osmolytes overwhelmed

!

cell swelling

Hepatic /\ :
Hepatic

encephalopathy

Adapted from T. Stravitz

Tofteng, et al. J Cerebral Blood Flow Metab. 2006; 26: 21.

encephalopathy

+
cerebral edema




A Normal liver

Urea

4 Ammonia

Kidneysg

(taming,

~
s ﬁ g %
o/

Acute liver failure

.

£

3 Hepatic
' 5 encephalopathy

Ammonia

Glutamate

Glutamine

W 1 Toxic increase in
ammonia levels

4 Ammonia )

Intracranial hypertension
Astrocytic swelling
Osmotic stress
Cytotoxic brain edema

Severe liver dysfunction-->
Impaired urea synthesis.

Ammonia + glutamate --> glutamine
(major alternative ammonia
detoxification pathway)

If it occurs in astrocytes --> brain
swelling.

LOLA acts to stimulate glutamine synthesis in muscle --> ammonia detoxification.
But rebound seen as glutamine metabolised in gut to ammonia.....



"LOPA" - L-Ornithine Phenylacetate

Muscle

GI utamate

L-Ornithine Glutamine

Y

Excreted in the urine

Giving LOPA with LOLA may stop ammonia rebound by stopping from glutamine being
metabolized in the gut to ammonia. Phenylacetate lowers ammonia by binding glutamine
to form phenylacetylglutamine instead of ammonia.

HEPATOLOGY, Vol. 50, No. 1, 2009









Specific therapy

paracetamol, ? non paracet. NAC
amanita phalloides Penicillin G, silymarin
pregnancy related Al
(HELLP, PET) Y
herpes acyclovir
autoimmune steroids
Budd Chiari heparin/TIPS

Evidence base is poor as it Is a rare condition

Transplant only hope Transplant contra-indicated
Wilson’s disease Infiltrating cancer
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Traﬂ'splanl» - ™s==_No Transplant
-80% 1 yr survival 40% 50% spontaneous survival
>50% 20 yr survival i Varies by aetiology
Lifelong |mmunosuppreSS|on Most survivors recover completely



Liver transplant

2013 - Emergency transplant
1 yr survival >80%

Scfore December, 1934 (24)

Aanuary, 19385 to December, 1989 (482)

Aanuary, 1990 to Decermber, 1994 (1239)
anuary, 1995 to December, 1999 (1537)
Aanuary, 2000 to December, 2004 (1/713)

Aanuary, 2005 to Decemnber, 2008 (1158)

Lancet 2010; 376: 190-201



Severi



How to decide?



King’s College criteria for selection of recipients
of emergency liver transplants

Paracetamol

Arterial pH < 7.3 following
fluids
or
All of the following:
encephalopathy (Il or V)
creatinine >300 pmol/L
INR > 6.5

PPV: 70-100%
NPV: 25-94%

All other causes

INR > 6.5 and encephalopathy
or
3 of the following:
NPt > 3.5
age <10 or >40
pilirubin > 300 pmol/L
unfavorable cause
(drug induced injury, seronegative
disease).
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Acute-on-chronic liver failure is:

background of cOmpensated Cirrhosis :

jaundice

hyperdynamic circulation
encephalopathy (cerebral oedema rare)
hepatorenal syndrome

progresses to organ failure / SIRS

orecipitated by Infection, bleed, alcohol

— poor prognosis (x15 RIP)
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Typical cases of ALF vs AoCLF

Acute Liver Failure AoChLF

ALP 250 120

ascites, portal
hypertension, bleeding

varices, SBP,
encephalopathy, HRS,

HPS, HCC (?

cerebral oedema, ARF,
MOF, hypoglycaemia

Complications




How does cirrhosis predispose to
ACLF

Cirrhosis Altered gut permeabillity

Endotoxaemia
Increased expression
of TLR’s 2 and 4
Liver, kKidneys, brain -
Priming

INnsult

ACLF

Shah et al. AASLD 2009



Pathogenesis of bacterial infections

Enteric bacteria Non-enteric bacteria

Impaired hepatic RES
function
Reduced systemic clearance
Portosystemic shunts

Bacterial translocation to \
lymphatics \
Impaired mucocutaneous
Hemorrhage | barriers.Instrumentation
Spontaneous bacteremia

Reduced antimicrobial
activity of ascitic fluid

Pneumonia, secondary
bacteremia,

Spontaneous bacterial peritonitis . . .
urinary infections
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Download at :

http://www.jvsmedicscorner.com
Mallory/Everest2013


HTTP://web.me.com/johnvogel2

