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Abstract

Thirty non azotemic cirrhotics with ascites were treated with oral diuretics on outpatient basis.
Estimation of 24 hrs urinary sodium levels proved useful in the diagnosis of secondary
hyperaldosteronism (63.3% cases) and the determination of type and dose of diuretics required. Prompt
and effective clearance of ascites occurred within 4 weeks of the therapy. No adverse effects were
noted and no hospitalisation was required. The regimen was found to be cost effective for developing
countries (JPMA : 37 : 142, 1987).

INTRODUCTION

Ascites is one of the commonest complications of cirrhosis of the liver and diuretics are still the drugs
of choice for its treatment. Furosemide and spironolactone are the two commonly used drugs either
alone or in combination.

Furosemide, a potent loop diuretic, often fails to produce adequate natriuresis in cfrrhotics because of

the aldosterone mediated effect on the increased reabsorption of sodium and excretion of potassium in

the distal nephrone resulting in kaliuresis without natriuresis'.

Indirect assessment of sodium handling by the nephron can be judged by the determination of 24 has
urinary sodium excretion. An excretion of less than 60 meq/L is often associated with secondary
hyperaldosteronismz, which responds well to increasing doses of spironolactone until the urinary
sodium levels exceed 60 meq/L. Addition of furosemide at this stage further enhances the diuretic
effect.

A study was undertaken to determine the frequency of secondary hyperaldosteronism and the
requirement of aldosterone antagonists in cirrhotics.

MATERIAL AND METHODS

PATIENT SELECTION

Thirty non-azotemic cirrhotics with moderate to severe ascites were selected for the trial. Except for the
few cases already admitted in the hospital, all were treated on outpatient basis. All diuretics were
stopped for 5 days and salt intake was restricted. None of the patients were bleeding from the upper
G.I. tract or had hepatic encephalopathy or any acute infection during the trial.

BIOCHEMICAL INVESTIGATIONS

Twenty four hours urine was collected for sodium and potassium estimation. Blood samples were taken
for the determination of glomerular filteration rate (GFR), electrolytes, urea and creatinine. GFR was
determined by creatinine clearance, electrolytes by flame photometry, urea by diacetyl method using

thiosemicazbazide3, and creatinine by the method of Broad and Sirota?.
REGIMEN
The diuretic regimen followed is shown in Figure.



DIURETIC REGIMEN

24 hours urinary sodium excretion

GROUP I GROUP II
Less than 60meq/L More than 60meq/L
¥ +
SPIRONOLACTONE 150mg/day FUROSEMIDE 80mg/day
(7 days) (5 days)
¥ ¥
(if sodium still less than 60meq/L) (If ascites still +4+)
+ ¥
SPIRCNOLACTONE 300mg/day FUROSEMIDE 160mg/day
(7 days)
. ¥
Sodium more than 60 but ascites ++ Add potassium supplements
+ to all group II cases.
FUROSEMIDE B0Omg/day
(5 days)
¥
(Ascites ++)
{
FUROSEMIDE 160 mg/day
(5 days)

Figure. Diuretic Regimen.

Depending upon the 24 his urinary sodium levels, the patients were divided into group I (sodium < 60
meq/L) and group II (sodium> 60 meq/L). The initial doses of spironolactone and furosemide were 150
and 80 mg/day, respectively, given at 8.00 A.M. The doses were increased to 300 and 160 mg/thy,
respectively (half the dose given at 8.00 A.M. and half at 4.00 P.M), if there was no response i.e. mean
wt. loss was less than 200 g/day, or the urinary sodium levels were still less than 60 meq/L. Furosemide
80 mg/thy at 8.00 A.M. was added to group I when, though the urinary sodium excretion increased to
more than 60 meq/L, but ascites was still moderately present. The dose of fumsemide was doubled
(half the dose given at 8.00 A.M. and half at 4.00 P.M.) if ascites persisted. Complete drying of ascitic
fluid was avoided. Spironolactone was not added to the group II patients but oral potassium
supplements given in doses varying between 120-180 mg/thy.

Body weight, urinary volume, serum and urinary electrolytes were determined in each case before and
during the trial at an interval of 5-7 day depending upon the diuretic used.

Statistical analysis was done using paires student 't' test.



RESULTS

Of 30 cirrhotics with ascites, 633% had secondary hyperaldosteronism (< 60 meq sodium excretion/L)
and therefore belonged to group I. Liver and renal function tests and the frequency of oedema before
the diuretic therapy in the two groups is shown in Table I.
TABLE 1
Frequency of Edema, Liver and Renal function before Diuretic Treatment in the two Groups.

Peripheral GFR Urea Creat Total A i i
Groups Edema Bﬂ:uhh S Ph}t'I'|1I'r1:'|:'r'.~¢:mhm
(No of cases) ml/min mg % mg% mgh g/L (sec)
Group | 14 920.2%49 27225 1.0£0.1 21659 303x15 1552033
{n=19) (62-129) (1154) (0.3-2.0) (3.0-113) (2045) (14-19)
Group [1 8 885135 282144 0992004 2521115 4621 154 %026
(n=11) (76-106) (1462.5)  (0.34-155)  (6.3-135) (2045) (15-17)

[ Mean £5.E. Range ( ) |

Creatinine clearance,a measure of GFR, urea and creatinine were within normal limits in the two
groups. Serum bilirubin was slightly elevated and albumin low in both the groups.

The mean changes in the body weight and serum and urinary electrolytes in the two groups before and
after the diuretic therapy are shown in Table II.
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Except for urinary sodium levels in group II significant differences were noted in the body weight and
urinary volume in the two groups after 4 weeks of diuretic therapy. In group I serum potassium levels
increased significantly with spironolactone therapy while urinary potassium levels showed an
insignificant fall.

During the treatment period which lasted for 4 weeks a gradual increase in urinary volume and sodium
excretion was noted in both groups at the end of each week, peaking around 4th week. Weight loss per
week was noted for 3 weeks after which a slight weight gain (4.7 kg) was seen, which probably reflects
the actual weight gain after the clearance of excess of ascites. Serum potassium levels were maintained
within the normal limits in all the cases (Table III).



TABLE III
Mean Response in Four Weeks,

Wk WKII WKIII  WkIV

Body Weight  56.5 54.2 51.6 56.3
(KG)

Urine Volume 873 1289 1320 1710
ML/Day

Serum

Potassium 3.65 3.85 3.87 3.78

(Meq/L)

Urinary

Sodium 56 94 98 93

(Meq/L)

DISCUSSION

About 63% cases in the present study had urinary sodium levels under 60 meq/L and it was therefore
assumed that they were all conserving sodium under the influence of aldosterone, or that they probably
had secondary hyperaldosteronism. Diuretic response in these patients was good when aldosterone
antagonists were given followed by furo semide.

Due to lack of awareness of the importance of urinary sodium excretion per day and the role of renin
and aldosterone in producing ascites, most cirrhotics with ascites are initially treated with oral
furosemide. The non-responders are given high doses of parenteral furosemide, resulting in electrolyte
imbalance especially of potassium. Paracentesis causes further deterioration of their condition resulting
in hepatic coma or hepatorenal syndrome and claiming almost 100% mortality.

The dose of spironolactone varies from patient to patient5 , but is usually related directly to the degree

of hyperaldosteronism and doses as high as 500-1000mg/day may be required5 ’6.A1th0ugh the urinary
sodium levels were less than 10 meq/L in 26% of the patients in the present study, none of them
required more than 300mg of spironolactone to overcome aldosterotie mediated sodium reabsorption.

About 1/3rd of cirrhotics without renal failure have normal plasma aldosterone levels,7'9 but
spironolactone is still helpful in these cases to revert sodium reabsorption probably due to increased

tubular sensitivity to aldosterone'?. In spironolactone treated patients in this study, mean serum



potassium levels increased without causing a concomitant reduction in urinafy potassium excretion.
Similar results were reported in other studies!"® The present results are quite contrary to the classical

view that increased serum potassium levels are due to its decreased excretion in the urine!!. The actual
causes of increased potassium levels are not yet clear.

In developing countries like ours where cost of treatment is of prime importance and most diuretics
given on hit and trial basis, a cost effective diuretic regimen for cirrhotics with ascites is suggested. In
areas where facilities for electrolyte estimation are available, a base line electrolyte estimation would
help in the determination of the type and dose of diuretic required. Isolated estimation of urinary
electrolytes especially sodium per week would thereafter help in the determination of response. In areas
lacking in laboratory facilities spironolactone may be used as the drug of first choice; because more
than 50% cases are likely to have low urinary sodium levels. The regimen of treatment for these cases
would be the one followed in group I in the present series. This blind regimen of treatment is cost
effective because the total cost of treatment per patient for 4 weeks comes to approximately Rs.350/-
which is far less than that required for hospitalisation, random allocation of diuretics and later
paracentesis and its complications.
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