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There’s no hard and fast rules
Provide a framework
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Designed for a general medical audience
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Introduction

l 128

PARACETAMOL OVERDOSE AND POISONING

THE 2ND ATLAS OF VARIATION IN RISK FACTORS AND HEALTHCARE FOR LIVER DISEASE IN ENGLAND

Map 19a: Variation in rate of hospital admissions where the primary diagnosis is
paracetamol overdose per population by CCG (2013/14 — 2014/15)

Directly standardised rate per 100,000

NHS Domain 1: Preventing people from dying prematurely
NHS Domain 3: Helping people to recover from episodes of ill health or following injury
PHOF Domain 4: Healthcare public health and preventing premature mortality

OPTIMUM VALUE: LOW

Equal-sized quintiles of geographies Significance level compared with England

W Highest (12740 - 304.92)
|| (108.24 - 127.39)
L] (90.45 - 108.23)
(63.44 - 90.44)

Lowest  (30.65- 63.43)

B Significantly higher than England - 99.8% level (33)
I significantly higher than England - 85% level  (11)
I Mot significantly diferent from England (38)
Significantly lower than England - 95% level (17)
Sigrificantly lower than England - 89.8% level (110}

LONDON LONDON

nance Survay data® Crawn copyright and daiabase right 2018
Contairs Nationsl Statistics data ® Crown copyght and databass right 2016

Cantains Ord nance Survey data © Crown capyrighl and d stabase rght 2016
Containa Natons) copyight and 2016
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Acute Liver Failure ‘

* |tis not:

* Acute deterioration in liver function in patients with chronic liver disease
(a condition that should be termed acute-on-chronic liver failure)

Table 6. Differences between ALF and ACLF

Age Younger Older

Precipitating factors (by frequency) DILI, viral hepatitis, autoimmune hepatitis Infection, alcohol, GI bleeding,

Liver biopsy Necrosis and collapse Fibrosis

Infection Late (<5d) Early (<5d)

Respiratory ARDS rare ARDS common

ACLF, acute on chronic liver failure; ALF, acute liver failure; ARDS, acute respiratory distress syndrome; ATN, acute tubular necrosis; CNS, central nervous system; CRRT,
continuous renal replacement therapy; DILI, drug-induced liver injury; GI, gastrointestinal; HE, hepatic encephalopathy; HRS-AKI, hepatorenal syndrome-acute kidney
injury; INR, international normalized ratio; KCC, King's College Criteria; MELD, Model for End-Stage Liver Disease.
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Acute Liver Failure .

It is not:

* Liver involvement in systemic disease processes
Sepsis
Lymphoma

e Acute Liver Injury (but can progress to ALF)
Jaundice

Coagulopathy
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Acute Liver Failure .

e ALT has no prognostic relevance
e ALF is not just a super high ALT
* Vitamin K- you MUST give this to ALF patients
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Take home messages

* Early recognition, early ITU care

In patients with severe acute liver injury, screen intensively for any signs
of hepatic encephalopathy

* Exclude the presence of cirrhosis, alcohol-induced liver
injury or malignant infiltration of the liver.

* Early discussion with tertiary unit- transplantation

* Paracetamol

PT> than the number of hours after the overdose

PT> 50 seconds

Metabolic acidosis persists after initial fluid resuscitation
Hypoglycaemic

Established encephalopathy

Transfer even if not transplant candidate

Rapid effective fluid resuscitation
Metabolic stabilisation with correction of hypoglycaemia

and acidosis
Safety and Quality First .(



Take home messages O

* Give NAC to all suspected ALF through the door
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Acute Liver Failure .

e |tis:
e Rare

e Specific

* ‘Fulminant hepatic failure’ is a now historic term used first in 1970 to define a
potentially reversible disorder resulting from a severe liver injury, in the
absence of prior liver disease, with an onset of hepatic encephalopathy (HE)
within 8 weeks of first symptom appearance Trey C, Davidson CS. The
management of fulminant hepatic failure. Prog Liver Dis 1970,;3:282-98.

* lllness duration of 26 weeks duration in a patient without preexisting liver
disease or cirrhosis associated with any degree of mental status alteration
(encephalopathy) and coagulopathy (an INR >1.5)

* Exceptions to ‘pre-existing liver disease’ autoimmune hepatitis (AIH), Budd-
Chiari syndrome (BCS), and Wilson disease (WD).
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Figure 3.1 Deceased donor first liver only transplants in the UK in adult recipients

1 April 2012 - 31 March 2022
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patients with acute liver failure
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Jaundice to encephalopathy interval (weeks)

Hyper- Acute | Subacute |

(a) O'Grady et al, ¢ |3cute

{b) Bernuau et al. ® Fulminant | Subfulminant [

Fulminant Subfulminant

(c) Mochida et al.

Tavabie OD, Bernal W. frontline Gastroenterology 2020;11:70-74. doi:10.1136/flgastro-2018-101105
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Paracetamol
Viral

Drug induced
liver injury,
indeterminate

Jaundice to encephalopathy interval ( )

(a) O'Grady et al, ¢ |3cute

Hyper- Acute Subacute
| X |

(b) Bernuau et of. 5 | Fulminant |

Subfulminant \ [

Fulminant

(c) Mochida et al.

| \ Subfulminant

Can be confused with CLD

Tavabie OD, Bernal W. frontline Gastroenterology 2020;11:70-74. doi:10.1136/flgastro-2018-101105
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Acute liver failure in Scotland: changes in aetiology and
outcomes over time (the Scottish Look-Back Study)

M. C. Donnelly* (), J. S. Davidson®, K. Martin®, A. Baird™, P. C. Hayes*t & K. Simpsoni
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Survival to 30 days by aetiology
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Brain
Hepatic encephalopathy
Cerebral edema
Intracranial hypertension

Lungs

Acute lung injury
Acute respiratory distress syndrome

Heart
High output state

J

__ Frequent subclinical myocardial injury |

Liver

e N

Loss of metabolic function
Decreased:
Gluconeogenesis—>hypoglycemia
Lactate clearance —»lactic acidosis
Ammonia clearance >hyperammonemia
Synthetic capacity->coagulopathy

Pancreas

Pancreatitis, particularly in
| acetaminophen-related disease

Adrenal gland
Inadequate glucocorticoid production

contributing to hypotension

Bone marrow

Kidney

Frequent suppression, particularly
inviral and seronegative disease

L Frequent dysfunction or failure

J

Portal hypertension

May be prominent in subacute disease
| and confused with chronic liver disease |

f Circulating leukocytes

]

Impaired function, with immunoparesis
contributing to high risk of sepsis

J

Systemic inflammatory response

High energy expenditure or
rate of catabolism

Figure 1. Clinical Features of Acute Liver Failure.
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Acute Liver Failure

William Bernal, M.D., and Julia Wendon, M.B., Ch.B.



Aetiology O

® Paracetamol

® Indeterminate

m DILI

B Pregnancy-related

® Other
Viral

m Ischaemia/Hypoxia
Malignancy

= Budd-Chiari

m Wilson's

Figure 2 Aetiology of acute liver disease admissions Kings College
Hospital, 1999-2017, n=1502. DILI, non-paracetamol drug-induced

liver injury.
X
Tavabie OD, Bernal W. frontline Gastroenterology 2020;11:70-74. doi:10.1136/flgastro-2018-101105 ° . : . ‘
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Table 5. Etiologies of acute liver failure

Acetaminophen » Hyperacute presentation Favorable
hepatotoxicity = Often occurs after ingestion of =10 g as a suicide attempt or inadvertently over several
days

» Labs—predominantly hepatocellular pattern of injury with marked transaminase elevation
and relatively low bilirubin

« Rapid progression to ALF accompanied by hypoglycemia, lactic acidosis, and renal
failure with 72-96 hr

Viral hepatitis * Hyperacute-to-subacute presentation Variable (favorable
« Hepatitis A, B, and E virus infections are most common causes for HAV, but poar
» Hepatitis B reactivation represents acute presentation of chronic liver disease for HBV, and HEV
« Labs—Predominantly hepatocellular pattern of liver injury with marked transaminase during pregnancy)
elevation
« Viral prodrome with symptoms of acute gastroenteritis or generalized malaise often

precedes onset of ALF

Autoimmune « Acute-to-subacute presentation Poor
hepatitis » May occur de novo or rep 1t fulminant ion of chronic liver disease
» Labs—predominantly hepatocellular pattern of injury with marked transaminase elevation,
accompanied by elevated ant-nuclear antibody, anti-smeoth muscle actin antibedy and
elevated immunoglobulin G levels
e Characteristic findings on liver biopsy include centrilobular hemorrhagic necrosis and
confluent necrosis superimposed on chronic hepatitis and a plasma cell-rich infiltrate

Mushroom « Acute presentation Favorable
poisoning » Most associated with ingestion of Amanita species among mushroom foragers
« Labs—predominantly hepatocellular pattern of injury with marked transaminase elevation
« Patients present with severe gastroenteritis symptoms 6-12 hr after ingestion, with
evolving hepatotoxicity within 24-36 hr and onset of progressive liver and multiorgan
failure within 4-7 d
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Table 5. (continued)

Ischemic liver = Acute presentation Favorable (with
injury » Often occurs in the setting of congestive heart failure, sepsis, traumatic injury, or major restoration of
surgery hemodynamic
« Labs—predominantly hepatocellular pattern of injury with marked AST elevation = 10,000 stability)
/L

= Bilirubin and INR often worsen despite improvement in fransaminase levels

ALF, acute liver failure; ALT, alanine aminotransferase; AST, aspartate aminotransferase; HAV, hepatitis A virus; HBV, hepatitis B virus; HEV, viral hepatitis E; INR,
international normalized ratio.
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Table 8. Initial diagnostic workup

Laboratory analysis Imaging
All patients General ECG
¢ CBC, CMP, Mg PO4, LDH, CK CXR
¢ INR, Fibrinogen, PT Abdominal ultrasound with Doppler
¢ ABG, arterial lactate CT head (if encephalopathy)
¢ Blood culture, urine culture Consider contrasted imaging

¢ ABO match and screen

e Serum beta-hCG (all females)
Viral

e HAV IgM, HBsAG, HBclgM, HBV PCR,
HCV PCR, HEV PCR (if endemic)

¢ EBV PCR, CMV PCR, HSV PCR, VZV PCR
Toxicology

e Serum acetaminophen

e Serum ASA

¢ Urine drug screening
Autoimmune

¢ ANA, F-Actin

¢ |gG, IgM, IgA
Metabolic

» Ceruloplasmin

o Ferritin

Transplant candidate HIV, QuantiFERON gold, cryptococcal antigen, Contrasted imaging if renal function allows

treponemal antibody, second ABO match, and TTE

screening Repeat CT head with any change in mental

status
Consider ICP monitor

Consultations

Hepatology
Gastroenterology

ICU

Contact transplant center

Psychiatry

Social work
Hepatobiliary surgery

ANA, antinuclear antibody; CBC, complete blood count; CK, creatinine kinase; CMP, comprehensive metabolic panel; CMV, cytomegalovirus; EBV, Epstein-Barr virus; HBV,
hepatitis B virus; HEV, viral hepatitis E; HSV, herpes simplex virus; ICP, intracranial pressure; ICU, Intensive Care Unit; IgA, immunoglobulin A; 1gG, immunoglobulin G; IgM,
immunoglobulin M; INR, international normalized ratio; LDH, lactate dehydrogenase; PCR, polymerase chain reaction; PT, prothrombin time; TTE, transthoracic

echocardiogram; VZV, varicella zoster virus.
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Clinical care focusses on.......

 Early recognition and limitation of hepatic injury by
addressing its cause and cofactors.
« NAC

* Intensive care measures to address MOF, limit
complications and optimise hepatic regeneration.

* Rapid and effective intravenous volume resuscitation, metabolic stabilisation with
correction of hypoglycaemia and acidosis

* Any grade HE - intubation

« Continuous assessment of hepatic function and
likelihood of native liver recovery

- Emergency liver transplantation when liver recovery
IS not expected.

Safety and Quality First .(



Management

* NAC 084 Fi

1 Acetylcysteine

'
04 -,
1

---l

02- ========) _ Control

Proportion surviving

0 T T T T I I 1
0 3 6 9 12 15 18 21

Time in trial (days)

Proportions of patients surviving in acetylcysteine treated and control
groups on each day after start of trial

Intravenous acetylcysteine in paracetamol induced fulminant hepatic
failure: a prospective controlled trial

R Keays, P M Harrison, ] A Wendon, A Forbes, C Gove, G J M Alexander, Roger Williams
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INTRAVENOUS N-ACETYLCYSTEINE IMPROVES TRANSPLANT-
FREE SURVIVAL IN EARLY STAGE NON-ACETAMINOPHEN
ACUTE LIVER FAILURE

WM Lee’, LS Hynan', L Rossaro?, RJ Fontana®, RT Stravitz*, AM Larson®, TL Davern II5,

NG Murray’, T McCashland®, JS Reisch', PR Robuck?, and the Acute Liver Failure Study
Group

1.0
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06 -
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0.2

{‘JD | - - . - ,. r .

0 50 100 150 200 250 350

Number of Days to Death (censored at 363)

Intravenous NAC improves transplant-free survival in patients with early stage
non-paracetamol related acute liver failure. Patients with advanced coma grades
do not benefit from NAC and typically require emergency liver transplantation.
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NAC

* NAC administration is usually limited to 5 days after presentation as there is
little to suggest benefit from prolonged administration

* Potential risk of enhancing functional immunosuppression

e Usually stop once INR<1.5
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Management O

Sepsis
* C/l to transplant
* Trigger or worsen encephalopathy
* Impair hepatic regeneration

1. Close scrutiny for sepsis must be undertaken. Daily cultures of urine and
blood should be sent.

2. If infection is suspected administer antibiotics early.

3. Prophylactic antibiotics and antifungals for patients in the intensive care unit
and intubated.
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Management O

* Coagulopathy

* Please give Vit K

* Routine correction with other agents not
recommended

®
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Management

Hepatic encephalopathy

Table 7. Management according to grade of hepatic encephalopathy (West-Haven Criteria) (36)

Grade of HE Symptom description Management in ALF
Grade 1 Trivial lack of awareness « Contact transplant enter and initiative transfer
Shortened attention span « Obtain baseline CT head
Impairment of addition or subtraction
Altered sleep rhythm
Grade 2 Lethargy or apathy  Transfer to the intensive care unit
Disorientation for time e Neuro checks gl hr

Obvious personality change
Inappropriate behavior

Dyspraxia
Asterixis
Grade 3 Somnolence to semistupor e Intubation if appropriate
Responsive to stimuli e Repeat CT head
Confusion « Avoid opioids and benzodiazepines for sedation
Gross disorientation « Consider propofol due to short half life
Bizarre behavior
Grade 4 Coma e Repeat CT head

« Consider intracranial pressure monitor if transplant candidate
« |nitiate treatment for cerebral edema

ALF, acute liver failure; CT, computed tomography. HE, hepatic encephalopathy.

Acute Liver Failure Guidelines

Alexandra Shingina, MD, MSc!, Nizar Mukhtar, MDZ2, Jamilé Wakim-Fleming, MD, FACG?3, Saleh Algahtani, MBChB, MS**,
Robert J. Wong, MD, MS, FACG®, Berkeley N. Limketkai, MD, PhD, FACG’, Anne M. Larson, MD® and Lafaine Grant, MD?



Management

* Arterial ammonia >200umol/L

* Increased risk of raised ICH
e Cerebral oedema

* Herniation

* Continuous RRT

* Currently utilised neuroprotective interventions:
e Elevation of the head at a 30-degree upright angle
e Avoiding fever, hypoglycaemia and hyperglycaemia

* Maintaining serum sodium between 140 and 145 mmol/L by hypertonic
saline infusion

 RRTisintroduced at an early stage to control hyperammonaemia.

* Ventilation maintains normocapnoea and high-level sedation is administered,
often utilising propofol
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Box 2 Current UK acute liver failure indications for

super-urgent liver transplantation registration

Paracetamol

1. Arterial pH<7.25 more than 24 hours after overdose
and after fluid resuscitation.

2. Co-existing INR>6.5 (PT>1005), HE grade=3 and
creatinine=>300umol/L.

3. Liver injury, coagulopathy and HE with
— Arterial lactate>5 mmol/L on admission.
— Arterial lactate>4 mmol/L >24 hours after

admission.

— Exclusion of other causes of elevated lactate.

4. Two criteria from Paracetamol Category 2 with clinical
evidence of deterioration.

Non-paracetamol
1. Favourable aetiologies (ecstasy/hepatitis A) with HE
- INR>6.5 (PT>100S) or
— Three of: INR>3.5 (PT>505), age>40 or <10 years,
bilirubin>300 umol/L and J-E>7 days.
2. Unfavourable aetiologies (idiosyncratic drug-induced,
indeterminate)
— INR>6.5 (PT>1005).
— In absence of HE: INR>3.5 and age>40 or <10
years.
— In presence of HE: J-E>7 days and bilirubin>300
pmol/L.
3. Acute presentation of Wilson's disease of Budd-Chiari
syndrome
— A combination of coagulopathy and any grade of
HE.
HE, hepatic encephalopathy; J-E, jaundice to encephalopathy interval; PT,
prothrombin time. Citation: NHS Blood and Transplant. Liver Transplantation:

Selection Criteria and Recipient Registration. NHS Blood and Transplant.
Accessed 29 March 2019 (online: http:fodt.nhs.uk/pdffliver_selection_policy.



Information the transplant unit needs O

e Medical

Safety and Quality First .(

Untreated or progressive infection

Clinically apparent extrahepatic or metastatic malignancy

Progressive hypotension resistant to vasopressor support

Clinically significant ARDS, FiO2 > 0.8

Fixed and dilated pupils > 1 hour, in the absence of thiopentone therapy
Severe coexistent cardiopulmonary disease

AIDS.



Information the transplant unit needs

* Pyschological

e Multiple episodes of self harm (>5) within an established pattern of
behaviour (especially if non drug methods used)

* Consistently stated wish to die, in the absence of established mental illness
(especially depression)

e Chronic refractory schizophrenia or other mental iliness, resistant to therapy
* Incapacitating dementia or mental retardation

e Active intravenous drug abuse

e Active poly-drug use, in a severe chaotic fashion

e Alcohol dependence or use of alcohol in a severe and chaotic fashion

* An established pattern of past non-compliance with medical treatment.

Safety and Quality First W



Centre Number of
transplants
Newcastle 13
Leeds 31
Cambridge 26
Royal Free 32
King's College 38
Birmingham 44
Edinburgh 15
Total 199

Table 3.13  One year patient survival for adult super-urgent deceased
donor first liver transplants, 1 April 2017 - 31 March 2021

1-year survival % (95% CI)

Unadjusted
769 442-919
898 71.5-96.6
96.2 75.7-994
875 70.0-951
839 67.6-924
954 82.8-98.8
90.3 85.1-93.7

Risk-adjusted

70 69-90.3
89.8  68.4-96.7
9.1  72.5-995
90.7  75.3-965
89.5  76.7-95.3
88.7  54.7-97.2

100 -0

Centre has reached the lower 99.8% confidence limit

Centre has reached the lower 95% confidence limit

Centre has reached the upper 95% confidence limit
Centre has reached the upper 99.8% confidence limit
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* Case Records of James Cook University
Hosptial, Middlesbrough

®

Safety and Quality First ¥ oo
e

s

.....



Case | .

* 40 year old gentleman

* PMHx Depression, Reflux

* Staggered POD 9.9.22 A+E at 21.50

* Cocodamol found at home, nil alcohol
* BP 125/74,HR 126,RR[8,Temp 36.8
* AVPU- Confusion to unresponsive

* Patient shouting 'darling’

®

Safety and Quality First ¥ oo
e

s

.....



* Lactate initially 10

* IVT 3 litres in 5 hours
* [V NAC

* 02.55 GCS 8/15

* |+V and transferred to ITU, inotropes
* Ammonia 145
« CVVH

* Ambisome and cefuroxime given

®
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Bloods

il FEEURE
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Creatitine 248, pH 7.22, lactate never better than 8 initially
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e CT- small vol ascites, reduction
parenchymal volume. No PV thrombosis

e CT head- ? Cerebral oedema

* D/W Tertiary centre continued treatment

* Hepatology | CUH — PO4 reducing falling
PT, Inotrope requirements reducing

®
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Pearls .

* Note bilirubin only mildly elevated
* Falling PO4 good prognostic sign
* Early (and good) ITU Care

®
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Case 2 .
* 55 year old lady

* Normally fit and well

* Presented with jaundice
* No new medication

* Alcohol- nil

* Liver screen negative

* CT-? Cholecystitis

* MRCP- essentially normal

®
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TJLB O

* Acute cholestatic process

* Not typical of seronegative hepatitis
* ! Non A-E viral

* No evidence chronic liver disease

®
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* Severe ALl
* Well on its way to progressing to ALF

* Transferred to tertiary centre

* Transplanted as never saw a recovery in
liver function

®
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Case 3 .

* 35 year old gentleman from Czech Rep
* Fit and well
* Presented with jaundice

* Liver screen negative (repeated this several
times)

* No medication
* Wife showed picture of MK677 ? Is this ok

®
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 Perc LB

 Bland cholestasis severe bilirubinostasis

 No fibrosis
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* ALl secondary to MKé77
* Not ALF
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Take home messages

* Early recognition

In patients with severe acute liver injury, screen intensively for any signs
of hepatic encephalopathy

* Exclude the presence of cirrhosis, alcohol-induced liver
injury or malignant infiltration of the liver.

* Early discussion with tertiary unit

* Paracetamol

PT> than the number of hours after the overdose

PT> 50 seconds

Metabolic acidosis persists after initial fluid resuscitation
Hypoglycaemic

Established encephalopathy

Transfer even if not transplant candidate

Rapid effective fluid resuscitation
Metabolic stabilisation with correction of hypoglycaemia

and acidosis
Safety and Quality First .(



i

a )

o

THANK YOU

Timothy.Hardy@nhs.net
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