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CASE REPORTS

Treatment of acute hepatic encephalopathy with L-dopa
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Summary
A clinical report of a 30-year-old woman who de-
veloped acute hepatic failure in the fifth month of
pregnancy is presented. L-dopa administration re-
sulted in marked improvement in both level of con-
sciousness and electroencephalogram. The literature
dealing with L-dopa therapy in hepatic encephalopathy
is reviewed.

Introduction
Severe hepatic encephalopathy complicating viral

hepatitis or drug reactions is associated with a
mortality of between 50 and 85% (Lunzer, 1975).
Treatment may include exchange transfusions,
charcoal haemoperfusion (Gazzard et al., 1974),
extracorporeal liver perfusion (Benhamou, Rueff
and Sicot, 1972), liver transplantation and total body
wash-out (Cline et al., 1973). This variety of regimes
reflects the poor understanding of the pathogenesis,
and the difficulties in management of hepatic en-
cephalopathy. Fischer and Baldessarini (1971), and
Fischer and James (1972) proposed that in hepatic
encephalopathy, the accumulation in the central
nervous system of 'false neurotransmitters' such as
octopamine and P-phenylethanolamine, may be re-
sponsible for the characteristic neurological de-
rangements. It was proposed that the use of L-dopa
in these patients would prompt the restoration of
physiological neurotransmitters and reverse the
cerebral disturbance. Such a beneficial effect of L-
dopa in three patients with hepatic coma had been
described first by Parkes, Sharpstone and Williams
(1970). The present authors wish to report a drama-
tic improvement after L-dopa therapy in the level of
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consciousness and in electroencephalographic tracing
in a pregnant patient with fulminant hepatic failure.

Case report
A 30-year-old nurse in the fifth month of preg-

nancy was admitted to hospital because of jaundice.
For 2 months before the onset of her illness she
had been in repeated contact with patients suffering
from viral hepatitis, during the course of her nursing
duties. Two weeks before admission she had de-
veloped fatigue, nausea and vomiting, and 2 days
before admission a temperature of 39°C had been
observed. She had not received injections, dental
treatment or medication. On examination she was
fully conscious and slightlyjaundiced with a tempera-
ture of 36°C. A few spider angiomata were visible
over the anterior chest wall but the liver and spleen
were not palpable. The size of the uterus was com-
patible with the duration of the pregnancy. Neuro-
logical examination was normal and there was no
asterixis. Laboratory investigations: prothrombin
time <12%; partial thromboplastin time 57 sec
(normal <50); platelets, blood fibrinogen levels,
bleeding, clotting and euglobulin lysis times were all
within normal limits. Haemoglobin 12-7 g/100 ml;
WBC 11-7x 109/1; total bilirubin 99 umol/l (direct
reacting 41 umol/l); SGOT>7500 mu./ml (normal
<50 mu./ml), SGPT 1065 mu./ml (normal less than
30 mu./ml); alkaline phosphatase 125 mu./ml (nor-
mal <80 mu./ml); vitamin B12 12 000 pg/ml (normal
200-800 pg/ml; total protein 60 g/l; albumin 23 g/l,
and cholesterol 3-5 mmol/l. Blood urea nitrogen
2-5 mmol/l. HBsAg and HBsAb were not detected by
radio-immunoassay.

Twenty-four hours after admission the patient
became confused and developed a flapping tremor.
Arterial blood ammonia was 200 t[g/100 ml (normal
<50,ug/100 ml). An EEG performed a few hours later
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FIG. 1. The right and left occipital tracing from EEG recorded before and during
L-dopa therapy.
-1 hr: diffuse, moderate-amplitude delta waves, and triphasic waves before the
initiation of L-dopa treatment.
+ 12 hr: generalized beta and delta waves with some triphasic activity 12 hr after
starting L-dopa treatment.
+24 hr: diffuse rhythmic moderate to high amplitude theta waves (6 c/s), after
24 hr.
+48 hr: normal EEG with alpha activity (10 c/s), after 48 hr.

revealed slow, irregular activity of delta waves
(Fig. 1). The patient received an infusion of 10%
glucose, potassium chloride, fresh frozen plasma
and neomycin enemata. She became progressively
apathetic, drowsy and stuporose. On neurological
examination, she responded to pain stimuli only by
movements of the extremities. The pupillary, corneal
and gag reflexes were present and she breathed sponta-
neously. The legs were rigid and the tendon reflexes
exaggerated. Treatment was begun with L-dopa, 1 g
every 6 hr by mouth. One hour after the first dose
there was a striking and dramatic improvement in
her level of consciousness. She becamemore lucid and
was able to speak coherently over the next 24 hr.
Within 48 hr she had regained full consciousness and
was able to control her activities. Concurrently the
EEG tracings returned to normal (Fig. 1). L-dopa
treatment was discontinued after 1 week. The only
side effect noted was a sinus tachycardia of up to
140/min, which regressed after withdrawal of the
drug. Fetal movement and heart sounds were
recorded throughout the illness and 4 months later
she had a normal delivery of a healthy baby.

Discussion
The use of L-dopa in acute hepatic encephalopathy

has been described by Parkes, Sharpstone and
Williams (1970) from two patients with fulminant
hepatitis following halothane administration. There
was rapid improvement in the level of consciousness
as well as in the EEG tracing. Calvi, Cargnel and
Davoli (1974) described the beneficial effect of
L-dopa in two out of four patients with fulminant
hepatitis. Contoyiannis et al. (1975) found benefit
for at least 3 days in three out of eleven patients in
hepatic coma due to fulminant hepatitis. The im-
provement in the state of consciousness appeared to
be directly related to L-dopa administration. The
present patient received L-dopa immediately after
lapsing into coma and the effect was rapid with
sustained improvement. This case illustrates the
possible effectiveness of L-dopa treatment in a case
of acute hepatic encephalopathy assoziated with
pregnancy. Parkes et al. (1970), Fischer and Baldes-
sarini (1971) and Fischer and James (1972) suggested
that failure of the liver to detoxicate various biogenic
amines produced from ingested proteins by intestinal
bacteria may cause the accumulation in the brain
of these substances. Since these amines function as
weak transmitters they may interfere with normal
synaptic impulse transmission in a manner analogous
to that of pharmacological false neurotransmitters.
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TABLE 1. Analysis of published reports on L-dopa therapy in patients with hepatic encephalopathy
No. of patients

EEG
Authors Condition* Total Improved tracing

Parkes, Sharpstone & Williams (1970) Acute encephalopathy 2 2 Improved
Calvi, Cargnel & Davoli (1974) Acute encephalopathy 4 2 n.g.t
Contoyiannis et al. (1975) Acute encephalopathy 11 3 n.g.
Fischer & Baldessarini (1971) Acute on chronic encephalopathy 3 3 n.g.
Fischer & James (1971) Acute on chronic encephalopathy 8 7 n.g.
Sarrazin et al. (1971) Acute on chronic encephalopathy 4 4 Improved
Fischer & James (1972) Acute on chronic encephalopathy 1 1 n.g.
Stefanini & Hetherington (1972) Acute on chronic encephalopathy 1 I Improved
Abramsky & Goldschmit (1974) Acute on chronic encephalopathy 4 4 Improved
Calvi, Cargnell & Davoli (1974) Acute on chronic encephalopathy 1 1 n.g.
Lanzinger & Kommerell (1974) Acute on chronic encephalopathy 3 None No change
Weiss, Pitman & Javdan (1974) Acute on chronic encephalopathy 3 3 n.g.
Parkes, Sharpstone & Williams (1970) Chronic encephalopathy 1 1 Improved
Lunzer et al. (1974) Chronic encephalopathy 6 4 No change

* Hepatic encephalopathy is subdivided according to Lunzer (1975).
t n.g. = not given.

L-dopa may transiently reverse hepatic coma in some
patients, presumably by serving as a precursor of the
normal neurotransmitters dopamine and nor-
adrenaline, or by displacing the false neurotrans-
mitters from the synaptosomes.
The analysis of published reports describing the

effect of L-dopa therapy in patients with hepatic
encephalopathy are presented in Table 1. Fischer
and Baldessarini (1971) noted improvement in three
patients with acute on chronic hepatic encephalo-
pathy but no EEG data were given. Similar results
were described by Fischer and James in seven out of
eight patients with profound hepatic coma (1971),
and in another patient also (1972); by Sarrazin et al.
(1971) in four patients; in one patient by Calvi et al.
(1974) and in three by Weiss, Pitman and Javdan
(1974). Arousal reaction in EEG tracing following
marked improvement in the level of consciousness in
one patient was reported by Stefanini and Hether-
ington (1972) and by Abramsky and Goldschmit
(1974) in four patients with acute on chronic hepatic
encephalopathy. Lanzinger and Kommerell (1974),
however, did not find any changes in either clinical or
EEG parameters in three patients with acute on
chronic hepatic failure.

Lunzer et al. (1974) reported significant improve-
ment after L-dopa therapy in four of six patients with
severe chronic hepatic encephalopathy due to
cryptogenic cirrhosis, although serial EEG showed
no significant changes. Parkes et al. (1970) recorded
improvement in consciousness and also in EEG
tracing of one patient with end-stage cirrhosis.
Among the adverse reactions to L-dopa therapy

are cardiovascular, gastrointestinal, respiratory and
neuropsychiatric manifestations. Hypotension, car-
diac arrhythmia, gastrointestinal bleeding, nausea
and diarrhoea have been described as complications
of L-dopa therapy in Parkinson's disease (Boshes,

1972), and may thus in some cases aggravate the
already serious clinical state of hepatic failure.
Hypotensive reactions have been observed in two
patients with hepatic encephalopathy receiving L-
dopa (Lanzinger and Kommerell, 1974), prompting a
reduction of the administered dose. Nausea, vomiting
and diarrhoea occurred in one case reported by
Stefanini and Hetherington (1972), but no fatalities
have as yet been attributed to the use of the drug.

This experience suggests that the administration
of L-dopa may produce a dramatic improvement in
some patients with hepatic encephalopathy and
supports other similar experience in the literature.
Although the response cannot be predicted, it would
seem justified to try this treatment in cases of hepatic
coma if other conservative measures fail.

Acknowledgment
The authors wish to express their appreciation to Dr R. N.

Melmed for his helpful comments.

References
ABRAMSKY, O. & GOLDSCHMIT, Z. (1974) Treatment and

prevention of acute hepatic encephalopathy by intravenous
levodopa. Surgery, 75, 188.

BENHAMOU, J.P., RUEFF, B. & SICOT, C. (1972) Severe hepatic
failure: a critical study of current therapy. In: Liver and
Drugs (Ed. by F. Orlandi and A. M. Jezquel), p. 213.
Academic Press, London.

BOsHEs, B. (1972) Therapeutic uses and side effects of L-dopa.
In: Advances in Internal Medicine (Ed. by G. H. Stoller-
man), Vol. 18, p. 219. Year Book Medical Publishers, Inc.,
U.S.A.

CALVI, A.M., CARGNEL, A. & DAVOLI, C. (1974) Clinical
course of cases of coma due to fulminant hepatitis under
treatment of levodopa. Giornale di Malattie Infettive e
Parassitarie, 26, 1154.

CLINE, R.E., KLEBANOFF, G., ARMSTRONG, R.G. & STANFORD,
W. (1973) Extracorporeal circulation in hypothermia as
used for total-body wash-out in stage IV hepatic coma.
Annals of Thoracic Surgery, 16, 44.

copyright.
 on M

ay 17, 2023 by guest. P
rotected by

http://pm
j.bm

j.com
/

P
ostgrad M

ed J: first published as 10.1136/pgm
j.53.619.262 on 1 M

ay 1977. D
ow

nloaded from
 

http://pmj.bmj.com/


Case reports 265

CONTOYIANNIS, P.A., DRAGINIS, E., ADAMOPOULOS, D.A. &
TRIANTAFYLLOU, G. (1975) Levodopa in coma due to
fulminant hepatitis. British Medical Journal, 1, 272.

FISCHER, J.E. & BALDESSARINI, R.J. (1971) False neurotrans-
mitters and hepatic failure. Lancet, ii, 75.

FISCHER, J.E. & JAMES, J.H. (1971) Medical news. Levodopa
arouses patients from hepatic coma. Journal of the American
Medical Association, 218, 1127.

FISCHER, J.E. & JAMES, J.H. (1972) Treatment of hepatic
coma and hepatorenal syndrome. Mechanism of action of
L-dopa and aramine. American Journal of Surgery, 123,
222.

GAZZARD, B.G., PORTMANN, B., WESTON, M.J., LANGLEY,
P.G., MURRAY-LYON, I.M., DUNLOP, E.H., FLAX, H.,
MELLON, P.J., RECORD, C.O., WARD, M.B. & WILLIAMS,
R. (1974) Charcoal haemoperfusion in the treatment of
fulminant hepatic failure. Lancet, i, 1301.

LANZINGER, G. & KOMMERELL, B. (1974) Levodopa-therapie

beim hepatischen Koma. Deutsche medizinische Wochen-
schrift, 99, 700.

LUNZER, M. (1975) Encephalopathy in liver disease. British
Journal of Hospital Medicine, 14, 33.

LUNZER, M., JAMES, I.M., WEINMAN, J. & SHERLOCK, S.
(1974) Treatment of chronic hepatic encephalopathy with
levodopa. Gut, 15, 555.

PARKES, J.E., SHARPSTONE, P. & WILLIAMS, R. (1970) Levo-
dopa in hepatic coma. Lancet, ii, 1341.

SARRAZIN, A., EMERIT, J., OLIVER, L., REBELO, F. & BOUSQUET,
0. (1971) Traitement de coma h6patique par la L-dopa.
Presse Medicale, 79, 2226.

STEFANINI, M. & HETHERINGTON, E.N. (1972) Levodopa in
hepatic failure. Journal ofthe American Medical Association,
220, 1247.

WEISS, A., PITMAN, E.R. & JAVDAN, P. (1974) Arousal re-
sponse in hepatic encephalopathy with L-dopa. American
Journal of Gastroenterology, 62, 497.

Postgraduate Medical Journal (May 1977) 53, 265-266.

Cardiac tamponade and acute renal failure following
Salmonella agona pericarditis

JOHN WEBSTER
M.R.C.P.

JEFFREY PETERSEN*
M.R.C.P.

NEIL EDWARD*
M.R.C.P.

Department of Therapeutics and Clinical Pharmacology, University of Aberdeen, and
*Medical Renal Unit, Aberdeen Royal Infirmary

Summary
A 19-year-old female presented with cardiac tam-
ponade complicated by acute renal failure. Salmonella
agona was cultured from pericardial aspirate after
repeated pericardiocentesis in several sites. Treat-
ment with ampicillin and intermittent haemodialysis
led to complete recovery.

Introduction
Systemic complications of Salmonella infection

are well described and are usually the result of
bacteraemia (Christie, 1974). Pericarditis associated
with typhoid fever and other invasive Salmonella
spp. is uncommon although recognized for many
years (Levin and Hosier, 1961) and in a few cases
bacilli have been cultured from pericardial aspirate.
Spontaneous cure has been described (Cohen, Fink
and Gray, 1936) but death has occurred despite
intensive antimicrobial therapy (Bird, 1969).

Correspondence: Dr John Webster, Department of
Therapeutics and Clinical Pharmacology, University of
Aberdeen Medical Buildings, Foresterhill, Aberdeen AB9
2ZD.

Case report
A 19-year-old female was admitted as an emer-

gency with a 3-day history of malaise, anorexia and
continuous substernal pain followed by rapid
deterioration over 12 hr with sweating, increasing
breathlessness, tachycardia and hypotension. Before
this she had been in excellent health except during a
holiday in Benidorm, Spain, 6 weeks previously
when she had had diarrhoea for 2 weeks.
On admission she was lucid and had an oral

temperature of 38°C. Examination showed ortho-
pnoea, central cyanosis, unrecordable blood pres-
sure, pulse of 140/min with a gallop rhythm and
dullness to percussion with diminished breath sounds
at her right base.

Chest X-ray showed cardiac enlargement, bilateral
pulmonary congestion and early consolidation in the
right lower zone. Electrocardiography showed sinus
tachycardia and changes characteristic of acute
pericarditis. Total white cell count was 17000/mm3
with a polymorph leucocytosis of 93Y%. Serum bio-
chemistry showed sodium 129 mmol/l; potassium
6-0 mmol/l; bicarbonate 14 mmol/l; urea 12-7
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