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Hepatic encephalopathy therapy 
in the '90s 

FOR SEVERAL DECADES NOW, A TIGHT RELATIONSHIP BE1WEEN 

nitrogen metabolism and the presence of hepatic encephalo
pathy has been accepted, but the responsible mechanism is unknown. 
Encephalopathy may be induced by oral administration of ammo
nium salts as well as by dietary nitrogen, mainly in the form of 
protein. Protein restriction is now the cornerstone of treatment of 
hepatic encephalopathy. There is a difference between the type of 
protein and the degree and risk of encephalopathy. The worst 
offender appears to be animal proteins; substitution of these with 
vegetable proteins has led to amelioration or reversal of encephalo
pathy. It is known, for instance, that a milk and cheese diet is less 
likely to produce coma than an equal amount of protein from animal 
sources. This likely is related to the amino acid content of milk proteins 
(rich in branch-chain amino acids), which appear to improve mental 
status examinations, and which may not provoke encephalopathy in 
patiencs with impending coma. Studies originally have focused on 
the objective measurements of hepatic encephalopathy by electro
encephalogram and cytometric testing. Recently, attention has been 
on nitrogen balance. In all these parameters, substitution of animal 
protein by vegetable protein appears to be beneficial. 

In the midpart of this century, a high protein diet (140 g daily) 
was the recommended treatment. A high carbohydrate intake was 
also stressed. Subsequently, several case reports documented that 
when protein was withdrawn and carbohydrate intake was main
tained, patiencs appeared to improve, raising the notion that restric
tive protein intake may be as beneficial as high carbohydrate intake. 
Summerskill and colleagues in the mid- l 950s firmly established 
protein restriction as a major therapeutic advance in the manage
ment of these patiencs. Fifty-three of 63 patients studied had hepatic 
cirrhosis associated with chronic excessive alcohol intake. In these 
patients, the prognosis was poor when jaundice, ascites and coma 
were present. It was quickly noted that hepatic coma precipitated by 
reversible events responded better than coma related to progressive, 
underlying liver disease. Chances of survival became progressively 
less when the neurological signs of hepatic encephalopathy persisted 
after more than a week of therapy. Additional treatment with 
broad-spectrum antibiotics was a favoured option. Shortly thereafter, 
nonabsorbable antibiotics, particularly neomycin, became the fa
voured therapy. However, because there is some absorption of oral 
neomycin, occasionally irreversible side effects occur. 

ln the late '60s, management of hepatic encephalopathy was 
improved by the introduction of lactulose. This synthetic disaccha
ride (1,4-galactosidofructose) is not hydrolyzed in the upper intesti
nal tract and is not absorbed in the lower bowel. It is metabolized by 
luminal bacteria producing lactic, acetic and formic acids, and sig
nificantly acidifies the lumen, an effect that may alter the absorptive 
characteristics of ammonia in particular, with resultant less absorp
tion. Lactulose is the treatment of choice in hepatic encephalopathy; 
it has effectively displaced neomycin because it was found to be as 
effective and less toxic. In one study to maintain double-blindness, 
sorbitol was used to mimic the sweetness of lac tu lose. In the neomy-
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cin-sorb1tol group, there was also a significant drop in stool pH, but 
it was impossible to dissect out the effects of neomycin from sorbitol. 
No further studies arc available to clarify this point. 

More recently, lacticol has been used, particularly in Europe, 
rather than lactulose as the favoured carbohydrate. It is not yet 
available in North America. 

When should protein restriction be introduced? What are the 
recommended sources I How much should be given? Malnunition is 
often a prominent feature in the most common cause of end-stage 
liver disease in North America due to alcohol. In patients who have 
normal mental status, it is important to maintain a high protein 
intake, at least L.5 g/kg body weight/day, to reestablish nitrogen 
balance and to improve the semm levels of albumin where possible. 
When encephalopathy is recognized, dietary protein restricuon 
should be instituted to 50 g/day. Lactulose therapy should also be 
started (30 ml three or four times a day). My preference is to initiate 
therapy with protein restriction and use vegetable protein. One of 
the unsung benefics of vegetable protein is increased other compo
nencs, that is, dietary fibre. These high vegetable diets are known to 
change nitrogen metabolism by increased incorporation of nitrogen 
by fecal bacteria, with reduction in urinary urea output and total 
urinary nitrogen, and a comparable increase in fecal nitrogen. 

What can we look forward to in the future? It may be possible to 
refine further the exact composition o( diets. Further studies com
paring different vegetable protein diets in this group of patients are 
awaited with great interest before firm recommendations as to the 
most ideal diet can be made. Some patiencs have a lot of problems 
tolerating the sweetness of the lactulose. It is an expensive medica
tion. Funher developmencs in synthetic disaccharidases, allowing 
rapid and reproducible colonic bacterial breakdown and producing 
short-chain fatty acids that acidify the lumen in an inexpensive 
tablet formulation are anticipated. Perhaps lactitol will fit this mode. 
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