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Case 1
n 23 yr F with no known PMH
n Jaundice developed over 2 weeks 
n Alert and awake 
n INR 2.2 
n Mild abdominal discomfort 
n She was taking acetaminophen on and off for headache 
n Hb 6.2 g/dL, MCV 108 fL, RBC 1.84 Mil/uL
n TB 59 mg/dL, ALP 14 u/L, AST 195 uL, ALT 27 uL



Definition
n Complex syndrome of acute liver injury with INR>1.5

and any degree of encephalopathy in a patient 
without preexisting liver disease

n Exceptions for preexisting liver disease:
n Wilson disease
n Flare of hepatitis B
n Autoimmune hepatitis
n Budd Chiari Syndrome (EASL Guideline) 



n 308 pts in 17 centers
n Median age 38 yrs
n 73% women
n 39% acetaminophen toxicity
n 13 % Idiosyncratic drug 

toxicity
n 17% undetermined
n 12% hepatitis B & A
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Causes of Death: 
cerebral edema (44%)
sepsis (29%)



Acetaminophen Toxicity
n Low or absent level does not rule it out
n Very high AST & ALT (>3500) is highly suggestive
n Early rise of serum AFP indicates good prognosis
n Fall of serum PO4 indicates improving
n Very good/improved transplant free survival



§ AST/ALT > 2.2 ( 94% sensitivity & 86% specificity)
§ TB/ALP> 4 (94% sensitivity & 96% specificity)
§ Both criteria together (100% sensitive and specific)



Case 1
n Hb 6.2 g/dL, MCV 108 fL, RBC 1.84 Mil/uL
n TB 59 mg/dL, ALP 14 u/L, AST 195 uL, ALT 27 uL
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Mushroom Poisoning 
Amanita Phalloides

n Severe GI symptoms
n Highly lethal
n No blood test for diagnosis
n PCN G or Silymarin (milk thistle)
n Needs aggressive hydration
n Beware of entero-hepatic circulation of toxin

Holy Roman Emperor Charles VI

Claudius Caesar



Case 2
n 56 yr F, no chronic liver disease, in office with jaundice 
n She started looking ”yellow” about 6 weeks ago
n Fatigue, nausea, poor appetite, dyspepsia & very tired
n She takes “3 tiny pills & a big one”, doesn’t recall the names 
n She takes some “natural supplements” 
n Plt 158000, Bili 19, AST 260, ALT 190, INR 2.5 



MCQ
What is the most appropriate next action

a) Send a full set of labs
b) Obtain an urgent ultrasound 
c) Refer to hepatology 
d) All of the above 
e) None of the above  



Prognostic Factors:
King’s College Criteria

Acetaminophen cases
n Arterial PH < 7.3  or
n Arterial lactate>3.5 at 4 hrs  or
n Arterial lactate>3 at 12 hrs  or

n INR>6.5 & 
n Cr>3.4 & 
n Stage 3 or 4 encephalopathy

Non-acetaminophen cases
n INR>6.5   or
n Any 3 of the followings:

n Age<10 or >40 yrs
n Duration of jaundice>7 d
n Total Bili>17.5
n INR>3.5
n Etiology: idiosyncratic drug, 

halothane, idiopathic, non-A 
non-B hepatitis

Lancet 1993;342:273-5



Prognostic Factors 

n APACHE II >15 (acetaminophen)
n MELD>33 (acetaminophen)
n CT scan liver volume <1000 ml (non-

acetaminophen)
n Liver biopsy with > 70% necrosis 

(mixed)
n ALFSG Prognostic Factor (mixed)
n Clichy model based on Factor V (viral 

hepatitis)



ALFSG Criteria



Outcome Based on Days of Symptoms 
Prior to Occurrence of Encephalopathy

n Hyperacute (0-7 days)
n Transplant free survival 30%

n Acute (7-28 days)
n Transplant free survival 33%

n Subacute (>28 days)
n Transplant free survival 14% 



Case 2
n Patient is admitted to hospital
n CT scan does not show cirrhosis, measured liver 

volume 1100 cc
n ANA 1/160, IgG 1.8 gr, negative viral hepatitis panel 
n What medicine do you think is the culprit?
n Is liver biopsy helpful?



n In 12/15 pts with presumptive AIH, bx was suggestive of DILI



Liver Biopsy 



Liver Biopsy 

Ø Where is the liver?
Ø Massive Necrosis 
Ø INH toxicity 
Ø Bad outcome 



Liver Biopsy 

n Is she cirrhotic? Is this a true ALF?
n Nitrofurantoin toxicity with intermittent use over 6 months

Lancet 2019, 394:869-81





Ø Use of CAM and incidence of 
CAM induced severe liver 
injury is on the rise

Ø Indistinguishable 
characteristics from the  
prescription meds

Ø More pts needed transplant 
with CAM

Ø Lower transplant free survival
Am J Gastro 2016



Case 2
n Transvenous liver biopsy is done 
n 50% hepatocyte drop out 
n Mild inflammatory changes mostly PMNs, some plasma cells
n Steroids?
n NAC?





NAC in Non-acetaminophen ALF

n 173 pts from ALF study randomized to receive 72 hrs of IV NAC
n Primary endpoint: overall survival (OS) 
n Secondary endpoint: spontaneous (transplant free) survival (SS)
n No difference in OS (57/81 vs 61/92)
n No difference in SS (32/81 vs 25/92)
n SS significantly better with NAC among HE I-II (30/58 vs 17/56)

Gastroenterology. 2009 Sep;137(3):856-64



Case 2
n Day 5 of hospitalization
n Normal lactate, INR 2.9, Plt 98000, TB 28, normal Cr
n Liver volume on CT scan is now 900 cc
n No change in mental status 
n List for liver transplant (OLT) with MELD?
n Wait & see if she gets better and avoid OLT?
n List for OLT as status 1A (highest adult priority)





Day 7
n INR 3.9, Plt count 48000, TB 28, Cr 1.2 (from 0.6)
n On low dose pressor, listed for OLT 
n Vomited “some bloody materials”
n Next step

n Transfuse FFP
n Transfuse PLT
n Arrange for EGD
n Monitor CBC, start PPI and non of the above  



n 1770 pts, 183 (11%) bled, 173 spontaneous, 22 post procedure
n 84% of spontaneous bleeding was from UGI source 
n Most common cause of UGI bleeding was gastric erosion
n UGI bleeding patients rarely needed blood transfusion
n Bleeding from central line or dialysis catheter were rare
n Intracranial bleeding in 20 pts, half of them due to ICP catheter 



Ø ALF pts receive 13.7±15 u FFP in 7 d
Ø Spontaneous bleeding is rare (5%)
Ø It is difficult to correct the INR
Ø Portal HTN bleeding is rare (other than in BCS)



Case 2
n After some discussions between some members of the team, 

decision was made to do an EGD (they missed the ALF talk)
n A combination of midazolam, fentanyl and succinylcholine for 

intubation 
n EGD showed few superficial erosions, no active bleeding 
n Next day, she doesn’t wake up
n CT scan shows mild brain edema
n How to manage this? Has she already herniated?
n Should be use intracranial pressure monitor? 



Liver Transplantation 2005;12:1581-1589



Increased Intracranial Pressure

n 165 pts with ALF & severe HE
n Ammonia level >100 on day 1 was 

associated with risk of HE & ICH
n Level<75 has almost no risk of ICH
n Levels > 200 suggest herniation
n Adding MELD increases the specificity
n Role of lactulose: small increase in 

survival time

Hepatology 2007,46:1844-1852
J Hepatology 2002;36:33A



Treatment of Elevated ICP
n Mannitol

n Improves survival
n Serum osmolality below 320

n Hypertonic saline, Na 145-155
Keep MAP > 75

n Hyperventilation
Debatable role (may acutely but transiently lower ICP)

n Barbiturate
Maybe useful in refractory cases (be aware of hypotension)

n Corticosteroids          
n No use

n Hypothermia



n No improvement in overall or transplant free survival



MCQ
n Is there a liver support machine?
n Does it work

1. Yes
2. No 
3. Maybe





n High volume plasma exchange for ALF
n Prospective multi-center European RCT, 90 pts in each arm
n Randomized to 10 lit plasma exchange daily x 3 days
n Transplant outcome was similar in both arms
n Transplant free survival 58.7 (PE group) vs 47.8% (p=0.0083)







n Patient is waiting for transplant 
n We are running out of time 
n Family and friends offer living donation 

n Yes
n No 
n What will be the outcome?



Outcome of Living vs Deceased Donor 
Transplant Proceedings, 2014;46:219-224



n An organ becomes available for transplant 
n Family asks if she can receive a transplant but keep 

her own liver in case of improvement?











n 1551 pts with ALF, 600 received antibiotics
n No difference in 21 days mortality
n Liver transplantation happened more often in antibiotic group





Conclusion
n 50% of cases due to DILI. Acetaminophen has better outcome 

than other meds. ALFSG app 
n Duration>28 days associated with worse outcome
n Unleash your best tool @ MELD 27 in sub-fulminant cases 
n High TB, low ALP, AST> 2.2×ALT ~ WD=Death 
n AIH? Liver Bx, role of steroids?
n Anicteric hepatitis + fever: HSV: Empiric TX
n Acute gastroenteritis: Mushroom: PCN, silymarin, list for OLT



Conclusion

n NAC it no matter what
n Cause of death: brain edema and infection 
n Ammonia >200 is bad, <75 is good
n Drop in PLT is a bad sign  
n CVVH but no IRRT can improve survival
n Plasmapheresis as a bridge to transplant (esp Wilson)
n Low risk of bleeding, mostly UGI, mostly gastric erosion
n No one should die from it 


