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Ascites
The increased consumption of alcohol in Britain is making the
complications of chronic liver disease present an ever greater
therapeutic challenge. Of these complications ascites is met
most often on the wards of a district general hospital, but its
management depends on a sound understanding of both its
cause and its treatment.
At presentation the initial diagnostic problem is establishing

the presence of chronic liver disease. Routine tests of liver
function and ultrasound and radioisotope scanning play an
important part, but percutaneous liver biopsy is hazardous
because the fluid filling the abdominal cavity allows hae-
morrhage from the site of the biopsy and ascitic fluid may seep
along the biopsy track. Iftissue sampling is judged important in
establishing the diagnosis transvenous biopsy should be safer.
The exclusion of other causes of fluid accumulation within the
abdomen may be difficult, but an ovarian cyst-the most
frequent diagnostic pitfall-may be ruled out by ultrasound
scanning. Other diagnostic possibilities are heart failure, acute
or chronic obstruction to the hepatic venous outflow tract,
pancreatic disease, malignancy, and tuberculous peritonitis.
About one fifth of patients with ascites due to chronic liver

disease have spontaneous bacterial peritonitis.' Untreated,
this complication may be lethal, so early diagnosis should be
attempted by biochemical and bacteriological examination of a
sample of ascitic fluid. In infection many inflammatory cells
may be found and the fluid has the features of an exudate2-
though when there has been pre-existing ascites it may some-
times retain the characteristics of a transudate.3 Bacteriological
culture may not provide evidence of an infection for 24 hours
and if the fluid has a low pH or a raised concentration of lac-
tate-both of which may be measured quickly-infection is
probable and antibiotic treatment should be given.4 These
changes in pH and the lactate concentration probably occur as
a result of leucocyte metabolism. The ascitic fluid should also
be examined for evidence oftuberculosis and the concentration
of a fetoprotein determined to exclude the possibility of
hepatocellular carcinoma.
How fluid accumulates in the abdomen of patients with

chronic liver disease is still under debate. In end stage liver
disease with the development of the hepatorenal syndrome,
there is avid rentention ofsodium as a consequence of impaired
renal function; before this stage is reached renal function in
cirrhosis may be normal. One early explanation for the reten-
tion of sodium and fluid was that the increased capacity of
the splanchnic circulation, hypoalbuminaemia, and peripheral
vasodilatation acted together to lower the effective circulating
blood volume and that the kidney responded physiologically
by retaining salt and water. The difficulty of estimating the
effective circulating blood volume has made this theory difficult
to test, but American workers have provided indirect evidence
of volume depletion by finding high plasma concentrations
ofvasopressin, adrenaline, renin, and aldosterone.5 6Neverthe-
less, other workers have not found the plasma concentrations of
renin and aldosterone to be consistently raised.
A more recent explanation is the overflow theory propounded

by Lieberman and his colleagues.7 This suggests that the pri-
mary event in the formation of ascites is renal retention of salt
and water, which then contributes to the expanded plasma
volume and subsequent overflow into the abdomen at a rate
dictated by portal hypertension. What happens in the kidney is
uncertain, but the renin-angiotensin-aldosterone system is
stimulated in only about a third of patients with ascites.8
Although a relation between the renin-angiotensin-aldo-

sterone system and ascites is only probable, not proved, most
patients with ascites respond to treatment with an aldesterone
antagonist by a diuresis. Other possible factors affecting renal
retention of sodium include a disturbance of the natriuretic
hormone or prostaglandin metabolism and redistribution ofthe
corticomedullary blood flow. Much of the evidence supporting
the various theories of fluid retention in chronic liver disease
is contradictory, and a unifying concept has yet to be achieved.
Modern diuretic drugs have made the treatment of ascites

much easier. These should be used cautiously for fear of
disturbing the balance of the body's electrolytes, which may
then induce liver failure. The important first stage in the
management of ascites is bed rest; together with a reduced
sodium intake and fluid restriction this is useful in inducing
diuresis. Fluid loss is best monitored by daily weighing, and
care should be taken to ensure that no more than 1 kg of body
weight is lost each day. When these measures are found inade-
quate diuretics should be introduced gradually. The value of
initiating a diuresis with an aldosterone antagonist such as
spironolactone as opposed to a loop diuretic has been shown
in a recent study.9 Spironolactone in doses of 80-300 mg each
day was more effective than frusemide in non-azotaemic
patients with cirrhotic ascites, and the response appeared to
depend on the activity of the renin-angiotensin-aldosterone
system. Loop diuretics should be used only after failure of an
aldosterone antagonist, and even then these diuretics are best
used in combination. When long term diuretic treatment
is needed the amount prescribed should be the smallest
compatible with the patient's comfort: it is safer to accept the
continued presence of a small amount of ascites rather than
risk the danger of dehydration. Patients should play an im-
portant part in monitoring their treatment, making sure that
their loss ofweight is not excessive-and taking particular care
in hot weather, when insensible loss of body fluid is high.

Refractory ascites is seldom a problem when diuretic agents
are used judiciously. When it is impossible to control, however,
the doctor should consider constructing a Leveen peritoneo-
venous shunt.'0 This gives good control of ascites and, though
patients continue in positive sodium balance, the urinary
excretion of sodium rises." A further useful effect is a drop
in portal pressure. The shunt may become blocked, however,
and some patients develop clinically important disseminated
intravascular coagulation.'2 The procedure appears to have
found greater favour in the United States than in Britain.

Ascites may be controlled with modern methods of manage-
ment, and patients can often return to their occupation and
enjoy a reasonable life style. The long term prognosis is affec-
ted by the patients' ability to stop drinking alcohol: only about
a third of those who continue to drink survive five years-
whereas half of those who abstain survive a similar period.3
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Atrial natriuretic factor:
a new hormone?
Only five years ago one of the most exciting recent
major advances in physiology and medicine was made when
natriuretic granules were discovered in the atria of the heart.
Since then research has moved rapidly: the structure of this
polypeptide and its precursors has been elucidated and the
active material has been synthesised. Although much more
work is needed before the role of the newly discovered sub-
stance (called atrial natriuretic factor, or ANF) in health and
disease is known, there seems little doubt that a new chapter
in physiology (cardiac, renal, and probably endocrine) is
about to be written.
The story starts in 1979, when de Bold made the astute

observation that microscopy of the atria of the heart showed
material resembling the granules seen in secretory tissue.'
Recognising that the number ofthese granules varied accord-
ing to the animal's sodium and water balance, he and his
colleagues showed subsequently that there was a consider-
able increase in urinary sodium excretion in rats given an
intravenous injection of atrial extract.2 Since then numerous
workers have confirmed these results,3'4 and the natriuretic
activity has been shown to be present in the granules.4
The peptide nature and amino acid content of the new

substance were suggested by de Bold and Flynn'" and
Grammer et al,lo the complete amino acid sequence of smaller
molecular weight (28 amino acids) active peptides was shown
by Flynn et al16 and others,'7 18 and a 73 amino acid poly-
peptide was subsequently sequenced.'9 The identity of a 26
amino acid active peptide has been established and syn-
thesised.20 By cloning techniques and sequence analysis of
the cDNA the rat and human atrial natriuretic factor pre-
cursors have been shown to be composed of 152 amino
acids.2'-23 Atrial extracts have been shown to possess an
enzyme which converts the large molecular weight material
into the active small molecular weight polypeptide.24 More
recently this conversion has also been effected with trypsin
and kallikrein.
The results of early micropuncture studies' suggested that

most of the activity of the atrial extract was associated with
inhibition of reabsorption in the distal tubule, especially the
collecting ducts.3 The vasodilator action of ANF was shown
originally in atrial extracts25 and confirmed in the purified
material.'0 ANF was found to oppose the constricting action
of noradrenaline'° and angiotensin II and histamine.920

Workers have differed about its effect on glomerular filtra-
tion rate, some finding little change (especially with small
doses9) but others finding a consistent one20 and especially a
differential effect between the afferent and the efferent
arterioles, so increasing the filtration fraction.20 An increase
in potassium excretion has also been shown with the syn-
thetic (26 amino acid) material.20
The most up to date information was presented at the

International Congress of Nephrology held in Los Angeles in
June and at a preceding satellite meeting on natriuretic
hormone and hypertension. Several groups had found no
inhibition of sodium transport in toad bladder and no direct
action on perfused portions of tubules. Amiloride, which
blocks sodium entry on the apical side of tubular cells, did
not inhibit the action of the atrial extracts; both plasma renin
and aldosterone concentrations were depressed. With adrenal
cells in vitro the ANF decreased aldosterone secretion
whether stimulated by angiotensin II, corticotrophin, or
potassium.

Radioimmunoassay studies showed that the right atrium
contains about two to four times as much activity as the left.
ANF is present in the circulation and its concentration is
increased during volume expansion. Preliminary data sug-
gest that it releases kallikrein from the kidney, which may be
its mechanism of action given that it does not inhibit renal
Na/K ATPase.2627 Indomethacin does not abolish the effect
ofANF and so presumably prostaglandins are not concerned
in its action. In clip hypertension in rats ANF lowers blood
pressure to normal even when it does not produce natriuresis.
The reported rise in ANF with volume expansion would

suggest that ANF might explain the observation of nearly 30
years ago that stretching the atria increases the urinary
volume.28 Since then extensive studies have shown that atrial
receptor activity is increased during stretch of the atrium and
that the renal response depends on an intact vagus.29 30
Whether the release ofANF depends on an intact vagus has
yet to be determined, but if it does the link may explain the
long forgotten observation of Mills et al in 1958 that a rapid
fall in aldosterone concentrations from previously high levels
depends on the vagus being intact.3' The effect ofANF on the
cardiovasculature and kidney are not prevented by atropine.
The depression of aldosterone plasma concentrations and
secretion in vitro by ANF fills a gap in our knowledge which
the action of dopamine did not explain.32-35
The vascular effects of ANF on the kidney would be

expected to release kallikrein, as do all vasodilators.36-38 If this
were so this action would also explain the antagonism of
antidiuretic hormone which activation of the renal kallikrein/
kinin system is known to produce.3639

Innumerable questions now spring to mind. What happens
to the release ofANF when the atria are in fibrillation? What
happens in heart failure; does ANF fail to be released or does
the kidney become resistant to it in some way? Evidence
suggests that negative pressure breathing, which increases
salt and water excretion,." releases a substance acting like
ANF. Is ANF the substance which the work of de Wardener
and Mills4'42 first postulated over 20 years ago when they said
that a circulating substance with a short half life, other than
aldosterone, played a major part in the excretion of sodium?
Is the action on the renal vasculature the explanation for the
failure of a kidney wrapped in latex to be able to increase
sodium and kallikrein excretion in response to expansion of
the blood volume?36 (This series of experiments led to the
statement that if a circulating natriuretic hormone existed
then it had to act on the renal vasculature and not on the renal
tubules.43)

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J (C

lin R
es E

d): first published as 10.1136/bm
j.289.6439.209 on 28 July 1984. D

ow
nloaded from

 

http://www.bmj.com/

