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Introduction 

• Blame Sandeep again 
 

• Regional Centre 
– Liver transplant 
– HPB surgery 
 
 
 
 
 
 

 
• Confession- I’m not that interested in liver disease…. 

 



A Talk of Two Halves 

 

• General Points 

 

• 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 

• GI 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 
• Identify liver disease 

– Culprit or bystander? 
• E.g. post CA ischaemic hepatitis 

 

• Consider treatable disease 
– May need consultation/transfer 

• Budd-Chiari, Wilsons, viral disease, abscess, ASH 

 

• Imaging/biopsy/clever blood tests 
– USS/CT, doppler/angiography 

– Biopsy often unhelpful in critically  ill 

 



Jaundice/abnormal LFTs  
10 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, Weils 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- 



Bad Outcomes  



Bad outcomes 2 



Bad outcomes 2 



Are Outcomes improving? 



Improving survival by cohort 

Clinical Gastroenterology and Hepatology 2015;13:1353–1360 
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Does Presentation Matter? 



Presentation & survival 

Encephalopathy 
 
Ascites & Bleed 
 
Ascites alone 
 
GI bleed alone 
 
No symptoms 

Hepatology. 2010;51:1675-1682 



General Points- So Far 

• Liver disease is bad 

• Complications = worse 

• More failing organs = even worse 

• ICU outcomes are improving 

 



Specific Points 



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:  

• Coagulation 

• Renal  

• Adrenal 



Hyponatremia is bad 

Neither 
 
Na <130 only 
 
ACLF only 
 
ACLF & Na< 130 

Cárdenas et al. Critical Care (2014) 18:700 

Hyponatremia = <135mmol/l , or <130mmol/l with ascites 

Hypervolaemic hyponatremia- retained Na and H2O 
 
Sodium restriction, diuretics, (V2 antagonist tolvaptan) 



Renal Impairment (also bad) 

• Common (40-50%) 

• Multifactorial 

– HRS- (c. 10%) assumed present 

• Volume replacement 

• Vasoconstrictors 

– Terlipressin /Noradrenaline 

• Increases mortality 

 



Renal Replacement 

• Citrate a/c with liver failure 

• Seems safer than thought 

• Measuring citrate 

• Possible but unlikely to help 

• Various regimes 

• Low Ca2+: Ca ratio 

• Toxicity: Accumulation v excretion? 

Klingele et al Critical Care 2017. 21. 294 

Slowinski et al. Critical Care 2015. 19. 349 



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 

 

• Suggest: add if vasoconstrictors escalating 



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? 



GI Bleeding 
(could be worse) 

• Banding> sclerotherapy 

• Transfusion limits- 7g/dl 

• Platelets- > 50-70? 

• Feeding- good nutrition 

• Prophylactic antibiotics 

• Post endoscopy PPI infusion 

• TIPSS- early 

• ? Self-expanding stents 

 

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

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



Early TIPSS 

Long term benefit 
86% v 61% 2 year survival 

Garcia-Pagan et al. N Engl J 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 
• USS guided procedures/FFP 
 

• Antifungals  
• Adjust/choose drug for renal function 
 

• SBP  
• Ascitic tap, low threshold for Abx 
 

• Ascitic drains (USS/landmark) 
• Albumin (weak evidence for low volume <5L) 



Specific Interventions 

• NAC 
• 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 

 

• Who to admit? 

• What to do? 

• When to stop? 



Admission 

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 
 

• Scorings systems as predictors 
– At all 
– Time based 
 

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



Scoring systems- six of one… 

ROC: approx 0.7 



Suggested management 



Cultural aspects 

• Prognostic Pessimism perhaps the greatest 
variable 
– Self inflicted 

– Futile 

– Costly 

– Distributive justice 

 

• 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 




