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CAUSES, CONSEQUENCES, AND CLINICAL CHARACTERISTICS
OF ACUTE RENALFAI LURE: A RETROSPECTIVE RECORD-ANALYSIS

Roberto R. Guzman, BSMT, RMT, M.D., Patrick M. Icamina, M.D., Alberto O. Daysog, M.D., FPCP and
Zenaida A. Raymundo, M.D.

ABSTRACT

We undertook a retrospective analysis of 114
records of acute renal failure (ARF). Main criterion
for inclusion to the study was the presence of signi-
ficant azotemia. Only 71 charts can be adequately
assessed and thus are the subjects of this investiga-
tion. There were 36 (51 %) males and 35 (49%)
females in all. Of these, 35 (49%) were considered
as oliguric, and 36 (51 %) as nonoliguric. There
were no significant differences in age, average
diastolic blood pressure, and levels of azotemia in
both the oliguric and nonoliguric groups.
Infectious diseases were the major causes in both
groups. However, frequency of dialysis and morta-
lity rate were significantly greater for oliguric than
for nonoliguric cases. Elderly patients tended to
incur greater mortality than younger ones. It is
hereby emphasized that suppression of urine flow
is not a prerequisite to diagnosing ARF as more
cases tend to be nonbliguric nowadays than tradi-
tionally appreciated.

INTRODUCTION

Acute renal failure (ARF) is a potentially-
reversible state of reduced glomerular filtration
rate (GFR), caused by a variety of factors, that
brings about a constellation of signs and symptoms
related to renal dysfunction. Anticipation of its
occurrence in any given clinical setting is the key
to successful management of this problem. Prompt
medical intervention is mandatory in most, if not
all cases, to minimize the accession of "irretrie-
vable" nephron losses. Elevated levels of serum
creatinine and blood urea nitrogen (BUN) are its
hallmarks and somehow reflect the degree of
nephric dysfunction. Oliguria is a cardinal sign of
its presence, and generally indicates immediate
correction of the underlying disorder. In the
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absence of oliguria, however, its recoqmtron
usually escapes the attention of many clinicians.

Although oliguria has been traditionally consi-
dered to be a rather-common feature of A R F, 1-3

recent reports have demonstrated that nonoliguric
AR F tends to occur more frequently than is gene-
rally appreciated.":" It was therefore suggested
that the time-honored practice of monitoring only
urine volume as an index of renal function maybe
seriously misleading." Although nonoliguric AR F
tends to follow a more "benign" clinical course
with minimal cornplicattons.?" there remains the
possibility that morbid or fatal events may arise
(directly or indirectly) from the renal functional
impairment itself. For instance, undue fluid-load-
ing to such patients can readily precipitate pulmo-
nary edema 10 particularly to elderly patients in
whom cardiac performance may already be com-
promised. The kidneys of such patients may not
respond normally to physiologic stimuli despite
the fact that they do pour out urine. Although
intrinsic renal damage maybe less severe, still about
25 per cent of patients with nonoliguric AR F
die. 5,9, 10,11

It is hereby emphasized that clinicians be made
aware of the different clinical settings that are
potentially associated with AR F and be cognizant
of the fact that suppression of urine flow is not a
prerequisite to diagnosing AR F as majority of
patients so-affected maybe nonoliguric. This study,
therefore, intends to determine the following:

1. the different illnesses that are associated with
AR F, to provide our clinicians a.perspective as
to what to anticipate in such given clinical
setting;

2. the relative frequencies of 01 iguric and nonoli-
guric AR F; and

3. the outcome of patients afflicted with AR F,
either with or without 01 iguria.
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MATERIALS AND METHODS

Records of patients of Hospital ng Maynila
during the period 1976 to 1981 were the subjects
of investigation. All those with findings suggestive
of acute renal failure (ARF) were then isolated
(n =114) for analysis. Of these, only 71 charts
had enough data for adequate assessment.Acute
renal failure is defined here as the presence of
significant azotemia (serum creatinine of more
than 220 umol/L, and/or BUN of more than 10
mmol/L) in a patient whose primary illness is a
known setting for its development or whose
previous blood chemistries were known or indica-
ted to be normal. Only those laboratory proce-
dures and data included in the charts were taken
into consideration. A Student's t-test for paired
data was utilized for the statistical analysis, unless
otherwise specified.

The patient population consisted of 36 (50.7%)
males and 35 (49.3%) females.Thesepatients were
further classified into 2 groups: Oliguric group
consisted of those with urine volumes of 400 mL
or lessover a period of 24h at anytime during the
azoternic phase of their illness; Nonoliguric group
consisted of those with urine volumes in excessof
400mL daily throughout the azotemic phase of
their illness. Parameters for comparison included
the following: age,averagediastolic blood pressure,
underlying illnesses, levels of azotemia, frequency
of dialysis, and mortality rate. Values are expressed
asmean ± S.D.

RESULTS

There were 35 (49%) patients categorized as
Oliguric, and 36 (51%) as Nonoliguric (Table I).

Table I. Sex Distribution of Patients with
Acute Renal Failure

Oliguric Nonoliguric Total

Males 19 (27%) 17 (24%) 36 ( 51%)
Pemales 16 (22%) 19 (27%) 35 ( 49%)
Total 35 (49%) 36 (51%) 71 (100% )

*p= n.s.

"chi-square test for two independent samples (t = 1.76)

Oliguric Group

There were 19 males and 16 females under this
group (Table I). Their mean age was 52 ± 19.6
years. The averagediastolic blood pressure (OBP)
was 78 ± 18.2 mm Hg, excluding those very few
(n = 2) cases with very unstable levels (Fig. 1).
Majority of caseswere infectious in origin; the non-
infectious causesaccounted for only 40% of cases
(Table II).

The mean BUN-level at presentation, in the, 23
patients in whom the determination was done,
was 28.9 ± 12 mmol/L (Fig. 2). The mean serum
creatinine-concentration at presentation, in the 34
patients in whom the determination was done, was
618.8 ± 371 umol/L (Fig. 3). The degree of
azotemia did not differ significantly from the
nonoliguric group either at presentation or upon
discharge(Fig. 2 and 3).

Nonoliguric Group

There were 36 patients under this group consist-
ing of 17 males and 19 females (Table I). Their
mean age was 46 ± 19.8 years, not significantly
different from that of the oliguric group. Their
mean DBP was 75 ± 21.8 mm Hg (Fig. 1), exclud-
ing the very few cases(n = 2) with unstable read-
ings; again this is not significantly different from
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Fig. 1. Mean diastolic blood pressure recordings (± S.D.)

of patients with acute renal failure.
"P = n.s.

••••excluding 4 cases with very unstable readings



Table II. Illnesses Probably Causing or Associated with the
Oliguric Type of Acute Renal Failure

Diseases Number &

1. Infectious diseases 21 60
a) acute gastroenteritis 11
b) pneumonia 5
c) leptospirosis 2
d) septic abortion 1
e) septicemia with pyogenic liver

abscess
f) viral hepatitis

2. Hepatorenal syndrome 3 8.6
3. Fluid sequestration 3 8.6

a) Congestive heart failure 2
b) Carcinomatosis 1

4. Blood loss 2 5.7
a) upper Gl-bleedinq (spontaneous)
b) post-surgical bleeding

5. Fluid loss due to intest, amoechiasis 1 2.8
6. Primary renal diseases 2 5.7

a) acute post-strep, glomeru 10-
nephritis 1

b) idiopathic nephrotic syndrome 1
7. Alcoholic intoxication 2.8
8. Thromboembolic cerebrovascular

disease 1 2.8
9. Obstructive uropathy 1 2.8

Total 35 100

• NONOLIGU?tC

*P=n.s.
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Fig. 2. Mean blood urea nitrogen levels (± S.DJ at pre-
sentation (l.e, on admission) and upon discharge in those
those charts with such a determination being done.
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the mean OBP in the oliquric group. Similar to
the oliguric cases, majority of nonoliguric cases
were infectious in origin; the noninfectious causes
accounted for only about 33% of the cases (Table
III) .

The level of azotemia at presentation was less
marked for nonoliguric patients, although its
difference from that for the oliguric group fell
short of statistical significance (Figs. 2 and 3).

Dialytic Interventions

Of the 35 cases in the oliguric group, 8 (23%)
were dialyzed (Fig. 4) for reasons outlined in
Table IV. Seven of these were in the form of
peritoneal dialysis, and only 1 was in the form of
extracorporeal hemodialysis. The latter patient
who underwent hemodialysis was a 26-year old
female with septic abortion and perforated uterus
(necessitating a pelvic clean-up) who had severe
uremia. In the nonoliguric group, the single case
who underwent peritoneal dialysis was a 67- year
old male who eventually died of bronchopneu-
monia.

Table III. Illnesses Associated with or Probably Causing
Nonoliguric Acute Renal Failure

Diseases Number %

1. Infectious diseases 24 67
a) acute gastroenteritis 12
b) leptospirosis 4
c) acute pyelonephritis 4
d) pneumonia 2
e) typhoid fever 1
f) viral hepatitis 1

2. Obstu rctive uropathy 3 8.3
3. Blood loss due to upper GI-bleeding 2 5.5
4. Fluid loss due to "uncontrolled"

diabetes 2 5.5
5. Fluid sequestration due to congestive

heart failure 2.7
6. Primary renal disease, acute glomeru-

lonephritis 1 2.7
7. Malathione poisoning 1 2.7
8 .. Acute pancreatitis 1 2.7
9. Malignant hypertension 1 2.7

Total 36 100
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Fig. 3. Mean serum creatinine concentration (± S.DJ
at presentation (t,e, on admission) and upon discharge, in
these charts with such a determination being done.
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Fig. 4. Dialytic interventions done on patients with
acute renal failure (o/J.

Mortality Rate

There were 7 patients (9.9% of the total number
of cases) in the oliguric group who eventually died
(Fig. 5). The causes of death are outlined in Table
V. There was only 1 death (1.4% of the total

Table IV. Clinical Characteristics Presented in the Patients
Who Were Dialyzed

Manifestations n

1. changes in sensorium 8
2. blood urea nitrogen of more than 25 mmol/L 8
3. pu lmonarv congestion/edema 3
4. hyperkalemia 2
5. severe metabolic acidosis 1

Table V. Causes of Death in Patients Wit!l Acute Renal
Failure

n %

2 25
2 25
1 12.5
1 12.5
1 12.5
1 12.5

1. bronchopneumonia
2. massive hemorrhage
3. carcinomatosis
4. hepatic failure
5. septicemia
6. tuberculous pneumonia

Table VI. Characteristics of Patients Who Eventually Died

Type of Age Sex Primary Illness
Acute Renal

Failure

Oliguric 80 M Nephrotic syndrome, bronchO-
pneumonia

Oliguric 64 M Septicemia with liver abscess
Oliguric 63 M Dissem inated bronchogenic

carcinoma
Oliguric 63 M Alcoholic cirrhosis, hepatic

failure
Oliguric 60 M Liver cirrhosis, massive vari-

ceal hemorrhage
Oliguric 30 M Post-surgical bleeding
Oliguric 23 M Tubercu lous pneumonia
Nonoliguric 67 M Bronchogenic carcinoma

cases) in the nonoliguric group. More than half of
total cases that died (n = 6, 8.4% of the total cases)
were over 50 years of age; only 2 patients (2.8%)
were below 40 years of age (Table VI). All morta-
lity caseswere males (Table VI).

DISCUSSION

Our resuIts are in accord with those of others 1,5,6

in that nonoliguric AR F tends to occur more fre-
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Fig. 5. Mortality rate of patients with acute renal failure.
Figures are stated as percentage of the total cases of acute
renal failure.

quently nowadays than is traditionallv+" enter-
tained. The discrepancy between older and more
recent findings maybe explained by the fact that,
currently, daily biochemical monitoring of serious-
ly-ill patients is more accessibleand that nephro-
toxic agents (namely the aminoglycoside anti-
biotics and radiocontrast media) are more frequent-
ly utilized." Presumably, more routine use of
mannitol and potent diuretics may have also
contributed to this observation, although a study"
has shown that even if those casesthat became
"nonoliguric" after high-dose furosemide therapy
were excluded from the series, the frequency of
nonoliguric ARF was still considerably greater.

We took into account, in our study, the fre-
quency of use of aminoglycoside antibiotics,
especially to infectious cases, since these drugs
are known notorious causes of nonoliguric
ARF.5,10 It is surprising to note that nephrotoxic
antibiotics (I.e. the aminoglycosides) have not
beenwidely used in our center during the period of
time stated above. Perhaps because of its price,
only very few of our patients can afford to buy
them consistently. Nevertheless,we had no definite
way of determining whether or not aminoglycoside
antibiotics were actually given to the patients
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under consideration, at a doseprescribed, hencewe
were not able to include this very important factor
in our analysis.

Being a retrospective study (and thus expecting
that not all variables are within our control).
another problem that confronts us is whether we
have determined the "true" frequency of nonoligu-
ric AR F (specifically) in our hospital. Determina-
tions for serum creatinine and BUN were not
routinely done on all hospital-patients, hence we
may have missed some other azotemic nonoliguric
caseswho just happenend not to have such blood
examinations. This can probably be answeredonly
by adequately-financed prospective studies. Never-
theless, it is worth noting that despite these limita-
tions, we have still gathered enough nonoliguric
casesfor the study reiterating the observation that
it is in fact a common occurrence in ARF.

The major cause of AR F in our series are in-
fectious diseases.Gram-negative sepsisis a unique
endogenouscauseof acute tubular necrosis (ATN)
in that its mechanism is twofold: by elaboration
of endotoxins it causestoxic injury to the kidneys,
and by inducing generalized vasodilators it causes
ischemic renal iniurv." Interestingly, septicemia
with pyogenic visceral abscesses(which is evident
in one of our patients with septicemia) may also
cause glomerulonephritis 13 and result in consider-
able reduction in GFR. No wonder, both casesof
septicemia in our serieswere having oliguric ARF.

There is one case of typhoid fever apparently
associated with nonoliguric AR F in our study
(Table III). This is surprising to note since ARF
has never been encountered despite the finding of
immune-complex glomerulonephritis (with deposi-
tion of immunoglobulins and C3-globulins) in the
kidneys of patients with typhoid fever.!" Notwith-
standing, typhoid fever was found to be somehow
associated with ARF in two recent reports.P-"

There are also certain points in the causationsof
AR F (Tables II and III) in this study that needs
further clarification. For instance, although acute
gastroenteritis is classifiedas infectious, the greater
bulk of patients with this diseasedeveloped ARF
obviously as a consequence of gastrointestinal
fluid-losses rather than as a result of the infection
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itself. Likewise, ethanol and malathione may not
be directly nephrotoxic, as toxicity from them
may somehow result in rhabdomyolysis with
eventual tubular darnaqe.!" Nonetheless, for pur-
poses of simplicity without having to defeat our
objectives, they were respectively classified as
shown in the tables.

The precise kidney-histodiagnosis and nature of
AR F are lacking in our series since none of the
patients had kidney biopsy. However, in the pre-
sence of such clinical settings known to induce
renal ischemia and toxicity, and with laboratory
findings of low specific gravity (less than 1.018),
abnormal urine-sediments, and elevated random
urinary sodium concentration (more than 40
mmol/L), we presumed that the underlying dis-
order in the majority of our cases is ATN. Of
course this does not include the obstructive and,
nephritic diseasesas well as the hepatorenal syn-
drome which account for -onlv a minority of,
cases.

Advanced age is a well-recognized predisposing
factor to the development and progression of
ATN.12 The elderly patients (i.e. those over 40
years of age) in our seriesappear to be at greater
risk of incurring morbidity and mortality than
those under 40 years of age. This is evident from
our finding that more than half the total number
of mortality-cases are over 50 years of age. Hall et
al" reported that patients more over 40 years old
who survived an episode of ARF had higher pre-
dialysis BUN-levels and perhaps recovered less
renal function, than those who were 2 decades
younger. These elderly patients were unable to
regain a more-complete renal function even long
after the renal insult haspassed." More aggressive
and immediate interventions, therefore, appear
warranted for elderly patients who have or who
are anticipated to haveA RF.

Majority of patients in the oliguric (and few in
the nonoliguric) group received furosemide some-
time in the course of their illness. The maximum
total dose in the oliguric group was 2 g. We could
not determine exactly the beneficial effects of
furosemide on the clinical course of AR F. Very
few oliguric patients did become "nonoliguric"
shortly after administration of furosemide, al-

though we could not say with certainty whether
or not they will diurese anyway even without
diuretic-therapy! [ NOTE: It is a known fact that
patients with ATN, who are destined to recover,
experience the stageof diuresis/polyuria following
a few days (or weeks) of ollqurla."? ] Apparently,
these "furosemide-responders" did receive the
diuretic earlier in the course of ARF coincident
with "adequate" fluid- and electrolyte-replace-
ment. Worth of mention also is that even with
doses higher than 200 mg, furosemide was unable
to induce diuresis in a considerable number of
patients with prolonged and/or "severe" renal in-
sufficiency.

Although we were not able to elicit, from the
charts, any undesirable effects which may have
arisen from "high-dose" furosemide-therapy, one is
cautioned about its potential toxicity - e.q,
vestibular-, auditorv=, and hemodynamic ill-
effects.18-20 Under some circumstances, furose-
mide increasesthe nephrotoxicity of other drugs,
such as the aminoqlvcosldes." 0 To date, there is
still no tangible proof that high-dose furosemide
therapy changes the course of ATN, reduces the
need for dialysis, or improves mortality fiqures'? ,21
Reliable evidencespresently available indicate that
furosemide (or maybe also mannitol) does not
alter the course of established AR F in man.10,20

Dialysis has been more frequently done on
oliguric than on nonoliguric cases(Fig. 4). This is
accountable to the greater incidence of "uremia"
among oliguric patients (Table IV). Our finding is
similar to those of previously reported series5,6,22
and is consistent with the impression that patients
with nonoliquric ARF have milder impairment of
renal function than those with 01 iguric A RF. In-
deed, survival rates of patients with nonoliguric
ARF tend to be higher than those with oliguric

o

AR F4-6 despite similar, or almost similar levels of
azotemia at presentation. This is also evident in our
series.

SUMMARY AND CONCLUSION

The different illnessesassociatedwith or proba-
bly causing ARF in man have been reviewed; the
most common of these were infectious diseases.
Nonoliguric ARF occurred with an apparently-



greater frequency than the oliguric type, as
opposed to traditional views which suggestother-
wise. Patients with oliguric ARF incurred greater
morbidity and mortality than those with nono-
liguric AR F. The elderly patients were at greater
risk of incurring mortality than younger ones. It
appears that ARF can oniy be more-reliably diag-
nosed by more regular biochemical monitoring of
critically-ill patients. Measurementof urine volume
alone does not appear to be a dependable index for
determining AR F.
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