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Summary

The results of treatment with frusemide in 105 patients
with established acute renal failure admitted during the
past six years were reviewed and compared with control
groups. Daily doses of2,000 mg offrusemide administered
from the day of admission onwards produced a signifi-
cant increase in the number of patients who attained a
diuresis and decreased the duration of oliguria.
The reduction in the time spent in hospital and in the

number of dialyses required suggests that the use of
frusemide in these large doses is indicated in patients
with severe established acute renal failure.

The severity of the condition was assessed according to the
presence of one or more of the following factors: shock, sepsis,
haemorrhage, or jaundice. Thus, in a patient with all four
features, the severity was regarded as grade 4; with three, grade
3; and so on.

TABLE I-Duration of Anuria before Admission (in Days)

TABLE iI-Aetiology in the 105 Patients Studied

Introduction

The use of frusemide in acute renal failure began in 1965 and is
now widely accepted (Postgraduate Medical Journal, 1971).
Nevertheless, the results obtained by different authors are
dissimilar (Beroniade, 1968; Castro et al., 1969; Desmonts et al.,
1970; Cantarovich et al., 1971; Fries, et al., 1971; Beaufils,
et al., 1972; Humbert et al., 1972; Ollner et al., 1972). There is
general agreement that frusemide may have a prophylactic effect,
but its therapeutic usefulness in established acute renal failure
is not yet established (Stott et al., 1972). The purpose of this
paper is to review six years of personal experience with fruse-
mide in established acute renal failure, and to make a critical
analysis of our results.

Materials and Methods

The results obtained in 105 patients with acute oliguric renal
failure treated between 1966 and 1972 were reviewed. These
patients were selected retrospectively from a larger group on the
criterion that they had all required at least two dialyses to ensure
that only patients with established renal failure were included.
The duration of anuria before admission to the unit was the same
for both periods (1966-9, 1969-72) and showed no significant
differences between control and frusemide groups (table I).
Hence these groups may be regarded as homogeneous-all
patients had a proved established acute renal failure with a
negative mannitol test (300 ml 20% mannitol given intra-
venously), urinary sodium > 20 mEq/l. and urinary osmolality
equal to or less than serum osmolality; and in every case ad-
mission to our unit was necessary in order to perform dialysis
treatment. The aetiology of the renal failure is shown in table II.
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1966-69 1969-72

Obstetric and gynaecological 22 12
Postsurgical 14 27
Post-transfusion .2 6
Crush syndrome .3 1
Cholangitis 4 6
Postpancreatitis .0 1
Favism . 1
Obstructive uropathy 0 1
Posthepatitis 0 1
Cardiogenic shock 0 1
Acute glomerulonephritis .2 1

Total 47 58

Our methodology varied in two different periods. (a) First
period (1966-9). Frusemide was administered to 34 patients; 19
received 600 mg/day (fixed dose group) whereas the remaining
15 were treated with daily doses increasing geometricaily from
100 mg/day to 3,200 mg/day (progressive dose group) (Cantaro-
vich et al., 1971). They were simultaneously compared with 13
control patients, randomly selected. (b) Second period (1969-72).
Thirty-nine patients were treated with 2,000 mg/day of fruse-
mide and compared with 19 controls. Treatment was allocated
on an alternate patient basis and patients selected by the need
for two dialyses as mentioned above. Most of our patients were
submitted from different hospitals, and in many cases they had
been treated previously with frusemide, usually in low and
irregular doses. These cases could not be included in the control
group; thus the number of control patients in both periods is
lower than that of patients treated with frusemide.

Basic treatment for control and frusemide patients consisted
of daily dialysis to maintain serum urea and creatinine below
150 mg/100 ml and 7 mg/100 ml respectively. Ali patients were
encouraged to take a satisfactory diet (rich in calories and pro-
teins) whenever possible. Septic states were treated with massive
doses of antibiotics.
Frusemide administration was always similar, given intra-

venously as a single daily dose and with a maximum of 250 mg/
hr (diluted in 5% dextrose). The therapeutic schedule was
maintained regardless of urine output, with special attention to
water and electrolyte balance. Frusemide was discontinued
when serum urea and creatinine levels remained below the above
figures without the need for dialysis.
The following factors were analysed: (a) Patients who over-

came anuria by achieving > 400 ml/day diuresis. (b) Duration of
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total anuric period. (c) Time to reach 2,000 ml/day diuresis.
(d) Time to reach 1-5 mg/100 ml serum creatinine. (e) Number
of dialyses in recovered patients. (f) Mortality.

Results

AETIOLOGY

Postsurgical and obstetric-gynaecological were the most fre-
quent aetiologies in both periods. It is remarkable that the
frequency of these two causes changed for each of these periods
(table II). There were 22 obstetric-gynaecological and 14
postsurgical cases during the first period against 12 and 27
cases respectively in the second period.

SEVERITY

Fourteen out of 34 patients in the first period and 31 out of 39
in the second period were in grade 3 or 4 (table III). This
difference is statistically significant (P <0 05). No significant
differences were noted between the two periods for patients
with the other degrees of severity.

TABLE iII-Index of Severity

No. of Patients
Severity Score

(see text) 1966-9 1969-72

4 6 15
3 8 16
2 19 15
1 9 9
0 5 3

RESULTS OF TREATMENT (TABLE IV)

Number of Patients who Achieved > 400 ml/day Diuresis.-
In the first period there was a significant difference (P < 0-05)
irn this respect between control patients and the group treated
with frusemide with the progressive doses. In the second
period there was a significant difference (P < 0-05) between
control and frusemide patients (daily dose 2,000 mg).

Total Anuric Period (in Recovered Patients).-This period
was signficantly reduced (P < 0025) in patients treated with
the progressive schedule and with 2,000 mg/day (P < 01005).
The difference was not significant in patients treated with
600 mg/day.

Time to Reach 2,000 ml/day Diuresis.-Reductions occurred
similar to those in the total anuric period.
Time to Reach Normal (15 mg/100 ml) Serum Creatinine.

-No significant difference was observed between control and
frusemide-treated patients.

Number of Dialyses in Recovered Patients.-Patients treated
with frusemide required less dialytic treatment than control
patients. This difference was significant when frusemide was
used in higher doses (2,000 mg/day (P < 005) or with. the
progressive schedule (P < 0-025).

Mortality.-There were no significant differences between
control and patients treated with frusemide.

SIDE EFFECTS

No side effects were observed with the rate of administration
described (< 250 ml/hour).

Discussion

The use of frusemide in high doses is a widely accepted pro-
cedure in the prophylaxis of incipient acute renal failure, but
its efficacy in so-called "established acute renal failure" is still
under discussion. For this reason only those patients who re-
quired at least two dialyses were included in the present review.
Our results showed significant differences in the aetiology of the
condition and the degree of severity between the first (1966-9)
and the second period (1969-72). We may assume that the
significant difference observed in the number of frusernide
patients who overcame anuria when we used high doses (2,000
mg/day or progressive group) compared with the control
group is directly related to the use of such high daily doses
maintained regardless of the diuretic response. The different
results obtained with 600 mg/day together with those reported
by other authors suggest that higher daily doses should be
given to shorten the anuric period.
The available information (Stott et al., 1972), as well as our

personal experience, indicate that there has been an increase in
the severity of renal failure in patients admitted to dialysis
centres recently. This could be explained by the prophylactic
action of frusemide (in patients with reversible oliguria capable
of developing an acute renal failure), but also through a thera-
peutic effect of the drug exerted in cases of less severe acute
renal failure (normocatabolic and with fewer complications)
which do not require dialytic procedures owing to a shortening
of the anuric period.
Though frusemide in high doses has not significantly modified

the mortality rate of severe acute renal failure, in our experience
the significant differences observed in the course of the disease in
those patients who recovered (reduced total anuric period, time
to reach 2,000 ml/day diuresis) together with the reduotion in
the number of dialyses and in the time spent in hospital
suggest the use of 2,000 mg/day of frusemide in these patients
as a routine.
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TABLE tv-Results of Treatment

1966-9 1969-72

Frusemide Dose
Control Control Frusemiide

Progressive Fixed

No. of patients .. .. 13 15 19 19 39
Patients whoovercametheanuricperiod(>400ml/day diuresis) 7 (53-80) 11 (73 3°')* 11 (57-8%) 9 (4733%) 28 (71-7%)*
Total anuric period (in recovered patients) (days) .. 15-0 4 7-6 5-7 + 1-7*t 11-7 + 3-2 14-0 ±f 2-4 7-0 + 4-1*$
Time to reach 2,000 ml/day diuiresis (in recovered patients) (days) 21-8 + 7-4 9-7 + 3-4*tt 17-0 2-8 19-6 + 7-5 10 0 5-2t
Time to reach normal (1-5 mg/100 ml) creatinine (days) 26-6 + 11-1 17-2 8-7 25-4 5-1 25-0 ± 9-9 20-0 + 10-1
No. of dialyses.. 8-8 50 2-8 1-7t 6-8 2-8 9-2 4-4 4-9 + 4-6*
Mortality. 7 (538%) 6 (40%) 9 (4f73%) 11 (578%0) 18 (461%)

*P <0-05.
tP <0-025.
$P <0.005.
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