
Acute liver failure (A LF) is the sudden decline in liver f unction as evidenced by
abnormal hepatic synthetic function INR >1.5 and development of
encephalopathy in the absence of a known history of liver disease.

ALF has a high mo rtality rate, and management of associated complications,
especially severe encephalopathy is critical for improving the chance for a good
clinical outcome.
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The mechanism fo r cereb ral edema in acute liver failure has been postulated to
be related to changes in ce rebral blood flow and astrocyte swelling associated
with elevated ammonia levels 1-2. Our patient had elevated ammonia levels:
444 µmol/L with evidence of severe encephalopathy but remained
hemodynamically stable, with only AKI stage 1. Creatinine rose to 1.2mg/dl
(from baseline 0.7mg/dl) and this rapidly resolved within 24 hrs.

We initiated CVVHDF to assist with ammonia clearance and were also able to
assist with osmotherapy by maintaining serum Na at 150-155 meq/L relatively
safely. We avoided citrate anticoagulation to prevent the risk of citrate toxicity in
the setting of fulminant hepatic failure. Continuous renal replacement thera py is
generally safer and bette r tole rated t han inte rmittent renal replacement the rapy
in patients with cerebral edema and increased intracranial pressure, due to
avoidance of large hemodynamic changes 3-4. The rapid improvement in
ammonia levels achieved with CVVHDF and coexisting osmotherapy in our
patient may help prevent wo rsening cerebral edema and lower risk of
brainstem herniation, which would have precluded liver transplantation.

CONCLUSION 

There a re limited options available for removing ammonia in the setting of
acute hepatic failure complicated by cerebral edema.

This case demonstrates the pote ntial for utilizing the CRRT circuit as an
adjunct to osmothe rapy fo r ammonia clearance in severe encephalopathy prio r
to liver transplantation.
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A 36 year-old Caucasian female p resented with alte red mental status following
an acetaminophen overdose.

She consumed >6g of Acetaminophen daily for at least 4 days du ring a
migraine attack.

She was found to be hypoglycemic with fulminant hepatic failure with a Tylenol
serum level of 63 mg/dl and was admitted for emergent liver transplant.

Physical exam without sedation was notable for 3mm reactive pupils, positive
corneal and oculocephalic reflexes, no gag reflex, localization to pain on the left
upper extremity, withdraws on all other extremities, with a Glasgow Coma Scale
score of 7: E1V1M5 and 1+ deep tendon re flexes throughout with posturing
concerning for seizure activity.

She was intubated, and Fosphenytoin and N-Acetyl cysteine were
administered. CT scan of the head showed diffuse white matter hypo
attenuation suggestive of diffuse cerebral edema, with no mass effect or infarct.

She was given intravenous mannitol 1gm /kg followed by 3% saline at 50 ml/hr
with goal serum sodium of 150-155meq/L. Neph rology was consulted for
assistance with ammonia removal in view of cerebral edema.

Continuous Veno-Venous Hemodiafiltration (CVVHDF) was initiated using
bicarbonate-based solutions (Na 140meq/L, HCO3 35meq/L, K 4meq /L, Ca
3meq/L) given as both pre -filter replacemen t fluid (RF) at 2L/hr. and dialysate at
2L/hr. Th ree percent saline was given as Post-filter RF at 200 ml/hr. rather than
as a systemic infusion.

We monitored a basic metabolic profile every 4 hrs fo r th e next 3 6 h rs and
made one adjustment to our post filter replacement to reduce the 3% saline to
100mls/hr when Na rose to 157meq/l.

The ammonia level improved within 12 h rs of initiating CVVHDF, declining from
444 to 225 µmol/Land continued to improve.

She had an emergent liver transplant within 48hrs of arrival to our hospital.

She had significant neurologic improvement within 24hrs post operatively and
began to obey commands with appro priate responses. Sodium level decreased
to normal levels.

A repeat head CT scan showed improvement in t he diffuse white matt er
hypoattenuation compared to previously.
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