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ABSTRACT
Structural and functional changes observed in the
aging kidney predispose the elderly patient to acute
renal failure. Up to 36% ofthe patients with acute renal
failure from this institution were over 70 yr, and the
literature is full of similar experiences. The elderly
patient with abrupt cessation of adequate renal func-
tion requires a special work-up in diagnosis and
treatment. Prerenal and obstructive causes are of
particular interest. Although the question of whether
or not age has an independent prognostic impor-
tance during an episode of acute renal failure re-
mains debated; when these and other authors com-
pared the outcome of young and old populations
with these disorders, a similar evolution was always
observed. Age should not be used as a discriminant
factor in therapeutic decisions concerning acute re-
nal failure.
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A cute renal failure (ARF) supervenes when the
kidney is acutely unable to maintain the ho-

meostasis of the organism. In the multicenter study

recently carried out in our city (about 4 million habi-
tants), 274 (36%) of 748 patients with ARF seen in the

13 hospitals with nephrology departments during a

9-month period were over 70 yr ( 1 ). Because they

account for 7% ofthe general population and 10.5% of
all hospital admissions in our country, the prevalence

of ARF in older people appears to be over threefold

more frequent than expected. A similar proportion of

older patients have been attended In our unit suffering

from ARF during the past 9 yr (2). The medical litera-

ture Is full of similar experiences, to the extent that,
recently, ARF was considered to be a typical geriatric

disease (3).
It is not surprising that the incidence of ARF in the

elderly is much greater than in the general population.
Of the explanations for this high incidence, in our
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opinion, four are probably the most important ones:

( 1 ) the anatomical and physiologic changes occurring
in the aging kidney; (2) the elevated risk ofARF in the

presence of frequent systemic diseases such as arte-
riosclerosis, hypertension, diabetes, or heart failure;

(3) the abuse of nephrotoxic drugs in the elderly; and

(4) the obvious prevalence of obstructive uropathy.

The review of the structural and functional changes

observed in the aging kidney is essential to under-

stand the high frequency of this condition in the

elderly.

STRUCTURE AND FUNCTION OF THE AGING
KIDNEY

Early studies in rats demonstrated the development

of proteinuria associated with important structural

changes in the kidney during the course of aging

(4-6). The most striking features were focal or seg-

mental glomeruloscierosis, diffusely increased me-
sangial matrix, and glomerular and tubular basal

membrane thickening. It is unknown whether the

proteinunia is the cause or effect of these structural

lesions, and other authors suggest a predominant role

for immunologic or environmental factors (7-9).
In healthy individuals, the aging kidney Is associ-

ated with important structural and functional

changes. There is a reduction in renal mass of up to
30% by the eighth decade ( 10-13). There is a 30 to

50% reduction in the number of glomeruli (14-16),
with a substantial number of the rest developing focal

sclerosis ( 1 4, 1 5, 1 7, 1 8). The filtering surface is dimin-
ished by a progressive increase in the number of

mesangial cells and a reciprocal decrease in the per-

centage of epithelial cells after the fifth decade; the
mesangium increases from 8 to 1 2% of the total

glomeruli volume (10, 12, 19). There is also a reduction
in the size and number of tubules ( 1 1 ) and a signifi-

cant deposition of connective tissue in the medulla.
Glomerular and tubular basement membrane thick-

ening appears ( 1 1 ,20). Diverticula of the distal

nephron, almost absent in young individuals, become

apparent in aged kidneys ( 1 1 ,20) and may represent

the origin of the cysts frequently seen in the elderly

(21).
Vascular changes are also important with age. The

elegant studies by Takazakura and his colleagues (22)

demonstrated that, with aging, there is obliteration of

the cortical afferent arterioles with complete atrophy
of the glomerular tuft. In addition, spiraling of the
juxtamedullary arterioles with subsequent shunting

ofblood from the afferent to the efferent arterioles with

redistribution of blood favoring the medulla was also

observed. These structural changes may explain some
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of the physiologic changes observed in the aging kid-

ney:

1 . Up to 50% decrease in RBF from 20 to 80 yr

(23,24), probably due to anatomical changes and

functional vasoconstriction.

2. A progressive decline in GFR (24-27). Four de-

cades ago, Davies and Shock observed a 50% reduc-

tion in GFR between 30 and 90 yr of age (24). In the

Baltimore Longitudinal Study ofAging (25), Rowe et at.
observed a linear reduction of 0.8 mL/min per 1.73
m2 per year. In that study, however, there was con-

siderable variation in normal values at various ages,

with important overlap. Follow-up studies in this co-

hort with serial creatinine clearance (CrC) determina-

tions obtained during a period of 23 yr showed a mean

decrease in CrC with age of 0.75 mL/min per 1 .73 m2
per year (26). However, Rowe et at. (25) emphasized

that some individuals did not demonstrate a decrease

in GFR with aging, even into the ninth decade. It has

been postulated that, at least partially, the decrease in

GFR with aging may be related to mildly elevated blood
pressure (28) or to the dietary intake of protein (29).

The recent observation by Fliser et at. (30) ofan almost

normal GFR in normotensive elderly individuals on

normal protein intake suggests that age per se is not

the most relevant factor responsible for the decline of

GFR with age. Moreover, those and other authors (31)

have demonstrated preservation of renal functional
reserve in elderly subjects. Because muscle mass

decreases at a rate similar to GFR, the loss of renal

function is not reflected by an increase in serum

creatinine (5Cr) (25). SCr is then inadequate to esti-
mate GFR in the elderly, and as a result. it is neces-
sary to measure or estimate CrC adjusting for age,

weight, and sex, when 5Cr is either unknown (32) or

known (33).

Other important factors implicated in the develop-

ment ofage-related glomerulosclerosis are atheroscle-
rotic disease of renal vessels (34) and perhaps an

excess of cholesterol or lipid abnormalities (35). Re-

cently, Sonaka et at. have observed in rats an age-
related decrease in the synthesis of nitric oxide asso-

dated with chronic nephropathy (36).
3. Decreased urinary concentrating ability (11,25,

37-40). Rowe et at. have observed a maximum urinary

osmolality of 1 , 109 mosm/kg at 20 to 39 yr ofage and

of 882 mosm/kg at 60 to 79 yr (39). Lindeman et at.
have observed a normal response of the kidney to
low-dose vasopressin but an inability to maximally
concentrate urine (37). This alteration partially ex-
plains the increased incidence of volume depletion
and hypernatremia in the elderly (4 1 ). The deficit in

thirst and the regulation of fluid intake could further

contribute (42). The decreased GFR is also probably

related to the concentration defect, because remnant
functioning nephrons are under the stimulus of os-

motic diuresis. An important point revealed by the
studies of MacIas-N#{252}#{241}ez et at. (43,44) is a blunted

sodium chloride reabsorption in the ascending limb of
the loop of Henie in elderly people.

4. Decreased diluting capacity (37), with a high

risk of water intoxication and hyponatremia after

moderate administrations of water or diuretics (45-

47).

5. Inability to retain sodium when the aged mdi-

vidual is salt deprived (38), possibly due to nephron

loss or impaired aldosterone secretion (48). Despite

a lower sodium tubular load as a result of lower GFR,
24-h urinary sodium and fractional excretion of so-

dium are greater in the elderly (44). As mentioned

above, the alteration of the tubular handling of so-

dium appears to be related to a decreased capacity to

reabsorb sodium by the thick ascending limb of the

loop of Henle (43).

6. Impaired renal acid excretion (49), with less

efficacy in buffering.
7. Decreased PRA (50), with subsequent de-

creased aldosterone (48).

In spite of all of the aforementioned anatomical and

physiologic alterations, the aging kidney is quite ca-

pable of maintaining fluid and electrolyte balance
under normal conditions. However, its adaptative ca-
pacity is restricted, and during systemic disease, he-

modynamic or abrupt intravascular volume changes,

the administration of toxic drugs, or other insults,
significant disorders may emerge.

PRERENAL ARF

Prerenal or functional ARF occurs when poor perfu-

sion is causing the failure of renal function. This type

of ARF Is of special importance in the elderly popula-
tion, and the physiologic changes detailed above have

particular significance in this setting. In a patient with

TABLE 1 . Causes of ARF in the elderly occur more
frequently than in younger populations

Prerenal ARF
External loss of fluids

Vomiting/diarrhea
Insufficient fluid replacement
Uncontrolled use of diuretics

Internal volume redistribution to interstitial spaces
Decreased cardiac output

Myocardial dysfunction
Pericardlal disease

Use of drugs that alter intrarenal hemodynamics
ACEI
NSAID

Intrinsic ARF
Postischemic established prerenal failure
Nephrotoxic

antibiotics
radiocontrast dyes

Rapidly progressive glomerulonephritis
Renal artery occlusion or thromboembolism
Atheroembolic renal disease

Obstructive ARF
Prostatic hyperirophy or carcinoma
Other urologic or gynecologic neoplasms



The Elderly Patient With ARF

146 Volume 6 . Number 2 . 1995

TABLE 2. Renal biopsy in 180 elderly patients
presenting with ARF and rapidly progressive renal
failure (73-77)

Disease N (%)

Rapidly Progressive Glomerulonephritis 61 (33.9)
Vascular Disease 41 (22.8)
Other Glomerulonephritis 32 (17.8)
ATN 19 (10.5)
AIN 14 (7.8)
Other Diseases 13 (7.2)

reduced RBF and GFR, a physiologic situation in the

elderly, a subsequent decrease in renal perfusion
associated with stimulated sympathetic activity and
the release of vasoconstnictor substances during

acute hypotension can lead to a further reduction of
GFR and ARF. The decreased perfusion of the kidneys

easily leads to a reversible state of renal failure,
recovered after the correction of hemodynarnic distun-

bances (51).

Loss of fluids, internal redistribution, decreased

cardiac output, and certain drugs are responsible for
the vast majority of cases of prerenal ARF in older
patients. The most frequent causes are the external
loss of fluids due to vomiting, diarrhea, bleeding, or
excessive sweating, with insufficient fluid replace-
ment and/or uncontrolled use ofpotent diuretics (51).
We might include here those cases produced by dehy-

dration of either origin, in a particularly susceptible
geriatric population. More than half of prerenal ARF
cases in patients aged over 70 at our institution were

secondary to dehydration (2). AccordIngly, In a series

of 122 elderly patients from 1961 to 1972 (52), the
most common cause of ARF was dehydration. Obvi-

ously, the decreased urinary concentrating ability

(37-39), the impairment of thirst regulation (42), and
the inability to retain sodium (38). all characteristics

of the aged patient, contribute to this high prevalence.
Internal redistribution from intravascular to inter-

stitial space in states of hypoproteinemia (nephrotic
syndrome, cirrhosis or malnutrition) or during Impor-

tant episodes of tissue injury (burns or pancreatitis) is

also a major cause of decreased effective circulatIng
volume and prerenal ARF, particularly in geriatric

patients. Surgical procedures and the use of nephro-
toxic agents are evident aggravating factors. De-

creased cardiac output after myocardial dysfunction

or pericardial disease may also Induce a similar pre-

renal ARF (Table 1).
The use of drugs that alter intrarenal hemodynam-

Ics is a growing cause of prerenal ARF in the elderly.

Angiotensin-convertIng enzyme inhibitors (ACEI) are
now widely used to treat hypertension, congestive

heart failure, and (as secondary prevention) myocar-
dial infarction. Functional ARF is a well-known com-

plication, suggesting bilateral renovascular disease or

arterial stenosis in a solitary kidney (53). Of particular
interest is the increasing frequency of ARF secondary

to ACEI use in patients without renal artery stenosis

(54-56). In a recent French series (56), 67.5% of all
ACEI-related ARF cases during a 4-yr period occurred
in patients without renal arterial stenosis. Mean age

was 65 yr, and volume depletion, concomitant treat-

ment with diuretics, and/or a low-salt diet were corn-
rnonly associated. Other facilitating factors were car-

diac failure, combined treatment with nonsteroidal

anti-inflammatory drugs (NSAlD) or the presence of

diabetes mellitus. Sodium repletion and drug with-

drawal of the ACEI usually result in prompt renal
recovery, but ARF is not always reversible, particu-
larly if diabetes mellitus is associated (56).

Elderly patients are frequently prescribed NSAID to

treat rheumatic diseases and are at risk for NSAID-

related ARF (57-63). In these patients, the regulation
of RBF and glornerular filtration depends on prosta-

cyclin production. NSAlD Inhibits this production,
and impairment of renal function can result (57).

Blackshear et at. (58) described seven patients with a

mean age of 70 yr who developed reversible ARF alter

NSAlD exposure. Six of them were on concomitant

diuretic therapy. In a recent prospective evaluation of
1 14 patients with a mean age of 87 yr exposed to

NSAID, Gurwitz et at. (62) demonstrated reversible

azotemia in most of the Individuals. In addition, con-
current loop diuretic therapy and high NSAID dose
were significant predictors of a more than 50% in-

crease in serum urea nitrogen level. As with the use of
amInoglycosides, the best approach to reduce NSAID-

related renal toxicity In the elderly is to avoid the use
of these agents whenever possible. If treatment be-

comes necessary, the patient must be closely moni-

toned. The unusual metabolism of sulindac may make
it less nephrotoxic than other NSAlD (64).

A urinary osmolality of more than 500 mosm / kg, a

urinary sodium of less than 20 rnEq/L, a urine-to-

plasma creatinine ratio of more than 40, and a frac-

tional excretion of sodium of less than 1 suggest
prerenal ARF (65). The value ofthese indices has been
questioned (66), and other causes of ARF have been
reported to show very low fractional excretion of so-
diurn (67-70). Although prerenal ARF is usually asso-

ciated with oligunia, urinary concentrating defects in the

setting of reversible ARF might result in prerenal poly-
uric ARF (71). Consequently, urinary indices do not

always differentiate prerenal ARF from other forms, and
In addition, it is unknown whether these parameters are

reliable indicators of prerenal failure or if they merely
reflect age-related disturbances in the tubular handlIng

of sodium and water. Response to treatment in terms of
reversibifity alter a few days is probably the most reliable
indicator of the prerenal state. It should be noted how-

ever that old patients may have a delayed response to

volume expansion (72).

PARENCHYMATOUS ARF

Acute tubular necrosis (ATN), acute interstitial ne-
phritis, acute glornerulonephnitis, and vascular dis-
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ease are the most common causes of intrinsic ARF in
the elderly when only biopsy cases are considered

(73-77) (Table 2). One-third ofelderly patients who are

biopsied suffer from ARF or rapidly progressive renal
failure, as has been shown in a recent review of 314
biopsies performed in patients over 65 yr at a single
Institution over a period of 20 yr (77). Vasculitis and
Idiopathic crescentic glomerulonephnitis make up

nearly half of these cases. However, many more pa-

tients who are not biopsied suffer from other forms of

intrinsic ARF. In elderly patients with prerenal ARF
secondary to volume depletion, delayed restitution of
normal extracellular volume may lead to postischemic

ARF. It is very important to differentiate between

prerenal ARF or established ATN. This can usually be

achieved with the aid of history, clinical examination,
urinary indices and even central venous catheteriza-

tion.

ATN Secondary to Surgery or Sepsis

Surgical interventions account for about one-third

of ATN cases in elderly patients (2,3), and ATN alter

cardiac surgery (78-80) and ruptured aortic aneu-
rysms (8 1 ,82) is associated with poor prognosis. Hy-

potension during and alter surgery, postoperative
fluid loss, and arrythmias are common features in the

elderly and may induce hemodynamically mediated
ARF. Vigorous volume loading before and during sur-

gery are critical to reduce the high incidence ofARF in

these settings (83-86). Careful attention to nutritional

issues and the prevention and treatment of postoper-

ative infection are of special interest in older patients,

because severe infections often result in ATN with
quite a poor prognosis ( 1-3,87-103). The problem of

sepsis and renal failure remains a great challenge to

nephrologists (104-106).

Nephrotoxic Agents

Besides ACEI and NSAlD, agents known to cause

functional ARF, multipharmacy, and the easy avail-
ability of multiple nephrotoxic drugs have increased

the incidence ofnephrotoxlc ATN in the elderly (3,107-
1 10). Most of the potent antibiotics currently used to

treat ambulatory and, particularly, in-hospital infec-

tions are frequently associated with iatrogenic ATN.
Age is a well-known risk factor for developing amin-
oglycoside nephrotoxicity ( 1 1 1 , 1 1 2). PreexIsting age-

related disturbances and renal disease, volume deple-

tion, and overdosage are contributory factors.
Emphasis must be placed on prevention, and physi-

clans should avoid aminoglycoside treatment in older

patients. When absolutely necessary for certain infec-
tions, monitoring levels of the drug in the blood seems

essential.
The elderly are also at Increased risk of radiocon-

trast-induced ARF (1 13-121). In a prospective study

of 183 patients aged over 70 yr undergoing 199 car-
diac catheterizations, 1 1% had an increase in SCr of
more than 44 p.mol/ L above baseline ( 1 2 1 ). The evo-

lution appears to be similar to that of contrast ne-

phropathy among younger individuals. Other factors
such as preexisting renal failure, vascular disease,

volume depletion, or diabetes could predispose elderly

patients to enhanced renal toxicity. These high-risk
patients should not undergo contrast procedures un-
less strictly necessary. The protective effects of man-

nitol (122,123) are not clear (124), and its use in

elderly patients may even induce severe ARF (125).
Low-dose dopamine and/or furosemide (126,127)

have been added with variable results. The use of
recently available low-osmolality contrast agents has
also been associated with ARF ( 128). Saline infusion

before and alter the procedure could be of value in

preventing contrast-induced ARF, as has recently
been demonstrated by our group in high-risk patients

(129).

Acute Interstitial Nephritis

Acute interstitial nephritis (AlN), a syndrome
caused by a variety of agents, is characterized by ARF

and pathologic features such as edema and inflamma-

tory infiltrates in the interstitium. At present, allergic
AlN secondary to drugs is the most commonly re-

ported ( 1 30, 1 3 1 ). It is sometimes difficult to distin-

guish whether the ARF episode is due to AlN or to the
underl�1ng disease. AlN affects all ages and probably
does not have any special implications for the elderly,
except for its relation with the aging kidney and a

possible higher prevalence of NSAlD-lnduced AlN (131).

Acute Glomerulonephritis

Acute glomerulonephritis is a well-known cause of

ARF in the elderly (73,75-77, 132-136). Diffuse prolif-

erative forms usually occur associated with major

infections ( 1 34), and the good outcome is similar to

that in younger populations (73, 132, 134, 136). Circu-

latory congestion and renal failure are frequent fea-

tunes in elderly patients, whereas hypertension and

edema are important in younger individuals. Because
presenting symptoms are frequently masked by coex-
istent disease, the diagnosis can be overlooked and
the prevalence might be higher than described. Rap-
idly progressive forms appear to be more prevalent in

geriatric populations (73,77, 134, 136). SummarIzing
four renal biopsy studies (73,75-77), this was the

single most commonly made diagnosis in elderly pa-

tients presenting with ARF and undergoing renal bi-

opsy (Table 2). Rapidly progressive glomerulonephritis
in the elderly carries a poor prognosis. Of seven

patients described in a single institution, four died

during the recovery phase and the remaining three

required maintenance hemodialysis ( 1 36). Although

stabilization or improvement with high-dose steroids
has been reported ( 136, 137), no specific studies on

this therapy in the elderly are available.

Vascular Disease

Renal artery occlusion or thromboembolism may

cause ARF and is usually associated with atheroscle-
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rosis, atrial fibrillation, or myocardial Infarction (138-

143). Probably, the most frequent presentation of ARF

with underlying renal vascular disease In the elderly is

alter the administration of ACEI (53-56), as has been

mentioned above. Less frequent Is ARF secondary to

acute arterial obstruction. During 12 yr, we have

attended 1 8 arteriographically confirmed such cases

( 142). The mean age was 62 years, and 10 patients

had atnial fibrillation. Mortality was 50%, and five of

six patients aged over 70 yr died, whereas only two of

nIne patients under 60 yr died during the study
period. Therefore, the prognosis seems to be quite

poor for elderly patients with this severe form of ARF.
Atheroembolic renal disease Is gaining Increased

interest as a major form ofARF In the elderly. Choles-

terol crystals dislodged from atherosclerotic plaques

occlude Intralobular arteries of the kidney and other

organs such as the brain or retina alter procedures

such as aortic catheterization, arteriography, or vas-

cular surgery, or even alter minor abdominal trauma

( 144-148). “Spontaneous” cases have also been re-

ported (145). ARF develops within 1 to 4 wk, and

progression to ESRD is frequent ( 144). A variable

combination of signs and symptoms can be present,

disclosing distal or organic ischemia. The authors of
several recent large studies have emphasized that

atheroembolic renal disease Is more common than
was previously thought and must always be consid-

ered in the differential diagnosis of a multisystemic
disease in elderly patients ( 146-148). At present. no

treatment is available, and it is advisable to avoid
Invasive procedures in elderly patients whenever pos-

sible.
Renal vasculitis is gaining importance as a cause of

ARF In the elderly (82, 149). In this population, diag-
nosis is difficult because of the frequent onset in the

form ofa febrile, nonspecific syndrome. The prognosis

has improved considerably with steroid and immuno-

suppressive treatment but remains quite poor.

Rhabdomyolysis

Older patients are susceptible to developing rhab-
domyolysis In the setting of acute immobilization,

Infectious disease, cerebrovascular accidents, hyper-
osmolar state, hyponatremia, hypernatremla, hypo-

thermia, and a fall. Marcus et at. have reported a
series of 1 7 old patients with ARF secondary to rhab-

domyolysis ( 1 50). These patients had a mild form of
ARF, none of them required dialysis, and all but

one-who died of respiratory failure-had an un-

eventful recovery. This form of ARF is probably much

more frequent than it is diagnosed, because acute

Immobilization resulting from acute illness is partic-

ularly prevalent in the geriatric population.

OBSTRUCTIVE ARF

Urinary obstruction is one of the most significant

causes of ARF In the elderly ( 15 1 , 152). Prostatic hy-

pertrophy or carcinoma, retroperitoneal or pelvic neo-

plasia such as lymphoma, and carcinoma of the blad-

der, cervix, uterus, ovaries, or rectum are frequent

causes of obstructive ARF in the geriatric population.
Benign prostatic hyperplasia is the most common

neoplasm in men, affecting 50% ofmen aged 50 yr and

increasing to 90% by the ninth decade of life ( 153). A
small percentage of these patients develop severe

obstructive ARF, some of them progressing to irrevers-
ible renal failure, whereas others recover quite well. A
longer mean duration of symptoms and a higher

incidence of small kidneys with increased parenchy-

mal echogenicity appear to be related to irreversible

renal dysfunction in elderly patients presenting with
obstructive benign prostatic hyperplasia (154).

It is always imperative to exclude a possible ob-

structive cause in a patient presenting with ARF,
especially in those situations of previous uropathy or

recent abdominal surgery. Prompt intervention may

result in improvement or complete recovery of renal

function. Elderly men with unexplained ARF should
undergo bladder catheterization. A brisk diuresis usu-

ally begins in patients with obstructive ARF at the

bladder neck level, but the physician must verify
concomitant improvement in renal function, because

some patients with large volumes of urine alter cath-
eterizatlon do not show a fall in 5Cr.

Unfortunately, all of the laboratory findings with

obstructive ARF are nonspecific and difficult to Inter-
pret. Usually, they are similar to those seen with ATN:
high urinary sodium and decreased osmolality

(65, 15 1 , 155, 156). However, some patients may have

high urinary osmolality and low urinary sodium con-
centration, simulating prerenal ARF ( 155, 156). Un-

nalysis is normal or reveals only a few red or white

blood cells or mild proteinunia.

Ultrasonography is sale, sensible, and readily avail-

able and has become the initial Investigation of choice

in this setting ( 1 57-1 62). The diagnosis of obstruction

is based on a dilated collecting system filled with fluid.

Retrograde ureteropyelography usually makes the eti-

ologic diagnosis if ureteral catheterization is feasible.

If this is not the case, percutaneous or even surgical

nephrostomy with anterograde pyelography has both
diagnostic and therapeutic usefulness (163-165).

However, a few cases ofurInary tract obstruction have
been reported to be associated with minimal or no

dilation of the collectIng system (163-167). Most of
them are men with a prior history of malignancy,
microscopic or gross hematunia without casts, and

severe anunic or oligunic ARF of unknown origin.

Curiously, some of these patients did have minimal

dilation ( 1 66, 1 68), but it was thought to be not severe

enough to explain the degree of renal failure. If ultra-

sonography reveals nondilated kidneys but obstruc-

tive ARF is still suspected, duplex-Doppler sonogra-
phy is probably a useful tool ( 169). Renal arterial

resistance rises with obstruction of the kidneys. A
resistive index above 0.7 suggests obstructive ARF
and requires mandatory ureteral catheterization.

Computed tomography plays a minor role In this
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diagnostic work-up but can be a valuable adjunct In

patients with inadequate ultrasonographic visualiza-

tion or with an unidentified cause of obstruction

(160,168).

PROGNOSIS

The question as to whether or not age has indepen-

dent prognostic importance during an episode of ARF
remains unanswered. In our study on the prognosis of

ARF in patients over 70 yr (2), although overall mor-
tality was slightly greater in the elderly, the difference

from younger patients did not reach statistical signif-
icance by the use of univarlate analysis (45 versus

4 1%). In this extensive group of patients suffering

from all types of ARF, we failed to show any relation-

ship between advanced age and prognosis of ARF, in
agreement with some authors (52,78,88,92,96,97,99,

100, 103, 170-184) but In conflict with others (81,82,
87,89-9 1 ,93-95,98, 105, 185-194). When considering

only ATN cases in an initial forward analysis of 228

patients at our institution ( 102), age was similar In
survivors (57 yr) to that of nonsurvivors (60 yr). When
three age groups were considered (<30, 30 to 60, and

>60 yr), mortality rates were comparable ( 102). Addi-

tionally, age had no significant Influence on mortality

when developing a multiple lInear regression model
( 102). However, in a further prospective evaluation

including 1 00 consecutive additional cases (synthetic

phase comprising 328 ATN patients), age was an

independent determinant of outcome by the use of a

multiple linear regression model ( 195). The survival
rate fell slowly but steadily along with each decade of

life. As can be seen, the Influence of age on outcome of

ARF is debated, even withIn our own experience. Of

interest, when we and other authors have compared
the outcome of old and young patients with ARF, a

similar evolution was always observed (2,52,173,179,
182, 183, 1 76, 184). It seems reasonable to conclude

that elderly patients have a moderately worse progno-
sis than younger patients, but age should not be used

as a discriminant factor in therapeutic decisions con-

cerning ARF. Instead, early clinical features such as
hypotension, assisted respiration, or coma are decid-

edly related to mortality In ARF patients of any age

(79,98,102,186,190,191,195,196).

Three recent studies have explored the evolution of

ARF prognosis during the last 15 (176, 197) and 30 yr

( 194). Blesenbach et at. ( 197) showed that the mortal-

ity of all patients with ARF attended in their dialysis

center was reduced from 69% In the years 1975 to
1979 to 48% in 1985 to 1989, although the mean age

of the patients had increased from 44 to 58 yr, respec-

tively. Druml et at. ( 1 76) examIned the historical

evolution in the elderly (>65 yr) population with ARF
treated at their Intensive care unit. Prognosis Im-
proved significantly during the years since 1975, de-

spite the fact that the disease severity increased.

Essentially similar results were observed by Turney et
at. (194).

There are few data concerning patients’ survival and

renal long-term prognosis in ARF’ in the aged. We have

observed that elderly patients who survived alter an
ARF episode needed more time for total recovery and
showed a lower level of renal function than did
younger survivors (2). All of our survivors recovered

enough renal function to be removed from dialysis (2),
in agreement with a very recent study ( 1 79) and in

contrast with an earlier one, in which age was found to
be a determinant of the recovery of renal function (92).

Long-term prognosis seems to be quite good for elderly
survivors ( 1 79). Large prospective, preferably multi-

center, studies are needed to reveal the predictive
value of age and other demographic and clinical pa-

rameters in the early and late outcome of ARF In the
elderly.
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