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Conservative management of chronic
renal failure
B. K. SHARMA, S. JAIN

INTRODUCfION
Chronic renal disease is characterized by an irreversible
and progressive loss of renal function. It may be caused by
systemic diseases, such as diabetes or hypertension. It may
also result from a variety of diseases intrinsic to the kidney
such as glomerulonephritis or polycystic kidney disease.
The common causes of chronic renal failure in India based
on an autopsy study are given in Table I. Some common
principles of management apply to nearly all forms of
progressive renal disease.

CONSERVATIVE MANAGEMENT
The conservative management of patients with chronic renal
failure aims to prevent or correct the metabolic derange-
ments, delay the progression of renal failure, and postpone
the need for dialytic therapy or renal transplantation.

Every effort should be made to correct any of the reversible
causes that aggravate renal impairment (Table II). These
causes may manifest at any time during the course of chronic
renal failure.

DIETARY TREATMENT
The goals of dietary therapy are (i) to maintain good nutrition,
(ii) to reduce toxicity due to uraemia, and (iii) to retard the
progression of renal failure.

Protein requirements
Many uncontrolled and a few controlled trials have de-
monstrated a beneficial effect of protein restriction on
the progression of renal failure. The mechanism by which
protein restriction alters the progression of renal failure
remains obscure and is a subject of controversy. Reduction
in glomerular hypertension, secondary hyperparathyroidism
and uraemic toxins are some of the proposed mechanisms
for this phenomenon.

Currently, three types of low nitrogen diets (i) low protein
diet, (ii) amino acid supplement diet, and (iii) keto acid
supplement diet are used in patients with chronic renal
failure. In Indian patients, who normally tend to take low
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protein diets, the problem is often to give them additional
protein to prevent malnutrition, than to restrict protein
intake. Of the three varieties of low protein diets, those
with supplemental amino acids or keto acids are costly and
difficult to obtain in India. An educative session with the
patient by the nephrologist or a trained dietitian in the
beginning may be helpful.

Low protein diet. This diet provides 0.6 g protein/kg/day.
It contains 0.35 g of high biological value (50% of total
amino acids being essential amino acids) protein per
kilogram of body weight per day. Patients on this diet have
been shown to maintain good protein nutrition as measured
by body weight, anthropometry, and serum albumin and
transferrin levels. Similarly, patients on this diet can
maintain neutral or positive nitrogen balance (Table III).

TABLEI. Aetiology of chronic renal failure in 300 patients
(autopsy data)

Aetiology n(%)

Nephrosclerosis
Diabetic nephropathy
Obstructive uropathy
Interstitial nephritis
Amyloidosis
Glomerulonephritis
Systemic diseases
Polycystic kidneys
Tuberculosis

66(22)
42 (14)
39 (13)
37 (12)
36 (12)
33 (11)
30(10)
12(4)
4 (1.3)

TABLEII. Reversible causes of decline in renal function

Volume depletion
Decreased cardiac output
Hypotension
Uncontrolled hypertension
Urinary tract infection
Urinary tract obstruction
Structural abnormality of urinary tract
Nephrotoxic drugs-radiocontrast agents, diuretics, aminoglycosides
Renal artery stenosis

TABLEIII. Recommended protein intake for patients with
chronic renal failure

Glomerular filtration rate
(mllminute/l.73 m2)

Protein
(g/kg/day)

> 70without apparent progression
>70 with apparent progression

1.0-1.2
0.55--0.6; 0.35 of high
biological value
or
0.28 and 10-20 of essential
amino acids or keto acids
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Amino acid supplement diet. This diet provides 0.28 g
protein/kg/day and is supplemented with 10--20 g per day of
essential L-amino acids. Since the patients are already
receiving supplemental amino acids, the proteins need not
be of high biological value. This makes the choice of diet
less restrictive and more acceptable. However, little infor-
mation is available regarding the requirement for individual
amino acids in patients with chronic renal failure.

Keto acid supplementation. This diet provides 0.28 g
protein/kg/day and is supplemented with keto acid or
hydroxyacid analogues of leucine, isoleucine, valine,
methionine and phenylalanine. The keto acid or hydroxy-
analogues are transaminated in vivo, thereby trapping an
amino group. (Additionally, keto-analogues of amino acids
have recently become available in tablet form in India,
although they are expensive for routine use.) The low
phosphorus content of this diet also reduces the risk of hyper-
parathyroidism. Based on these principles the protein
requirements in chronic renal failure are summarized in
Table III.

It is important to assess compliance with the low protein
diet and prevent the development of malnutrition. It should
be remembered that the effect of reduced protein intake on
the progression of renal diseases has not been unequivocally
established and a multi centre study designed to examine this
question in a prospective manner is under way.

Adequate calorie intake and micronutrient supplementation
In most patients, nitrogen equilibrium can be achieved with
a daily intake of 35 kcal/kg/day of calories. Non-dialysed
uraemic patients often have an inadequate intake of water-
soluble vitamins ."Pyridoxine 10--50 mg/day and folic acid
1-5 mg/day should be added. Iron supplements are often
necessary because of mild gastrointestinal bleeding. It
should be remembered that inadequate claoric intake is
common among Indian patients and is often neglected by
treating physicians.

Phosphate and calcium requirements
In patients with chronic renal failure, the serum phosphorus
level rises because of the inability of the diseased kidney to
excrete dietary phosphate without a concomitant elevation
in plasma.

It is important to reduce dietary phosphate by eliminating
phosphate-rich products from the diet-beverages, milk
products and meat. The aim should be to restrict phosphate
intake to 1 g/day or less. Associated metabolic acidosis, if
any, should be corrected since it is known to cause trans-
location of phosphates from the intracellular into the
extracellular space.

Phosphate binders, calcium or aluminium based salts are
used for this purpose (earlier, aluminium hydroxide was
used). However, chronic administration of this salt is
associated with defective calcification, vitamin D-resistant
osteomalacia and encephalopathy. Calcium carbonate or
acetate are therefore the preferred drugs. One should
monitor serum calcium levels to avoid hypercalcaemia,
especially when the patient is on concomitant therapy with
vitamin D metabolites for renal osteodystrophy. Calcium
carbonate requires an acidic pH for its absorption and is
better tolerated than the acetate salt. A prudent approach
is to start the patient on aluminium hydroxide to bring the

THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 8, NO.4, 1995

serum phosphorus to below 7 mg/dl and calcium phosphorus
product below 65 to prevent metastatic calcification and
later replace this with calcium carbonate.

Vitamin D metabolites are administered for hypo-
calcaemia, secondary hyperparathyroidism, proximal
myopathy and to children with chronic renal failure. How-
ever, serum phosphorus should be brought under control
before starting this therapy.

Sodium requirement
As renal failure progresses, the kidney is unable to reabsorb
the filtered sodium due to osmotic diuresis accompanying
the excretion of urea and other bypro ducts of metabolism.
To avoid sodium depletion, body weight and dietary intake
of sodium should be monitored. Should the patient develop
oedema, the sodium intake should be restricted to 60 mEq
per day (4 g of salt). Patients with salt-wasting renal disease
have substantial volume depletion and moderate hypo-
natraemia. Some of them may require a daily intake of
250 mEq of sodium or more (15 g of salt or more) to achieve
optimum sodium balance.

Potassium
Renal and extra-renal handling of a potassium load does
not create a problem until the glomerular filtration rate
(GFR) declines below 5 mllminute. Measures to correct or
avoid hyperkalaemia are restriction of foods rich in
potassium (citrus fruits, beans, bananas, melons, etc.),
avoiding drugs that can cause hyperkalaemia (angiotensin-
coverting enzyme inhibitors, spironolactone, oral potassium
salts, etc.), correction of acidosis and use of cation exchange
resins. Persistent elevation of potassium in the patient
who is on a low protein and potassium-restricted diet is an
indication for initiating dialysis. Occasionally, Type IV
renal tubular acidosis (hyporeninaemic hypoaldosteronism)
occurs in the early phases of chronic renal failure and
responds to fluorocortisone.

Temporarily, or whenever facilities for dialysis are not
immediately available, patients with moderately severe
hyperkalaemia can be treated with a glucose-insulin infusion
and injectable calcium. Recently injectable beta-2 stimulant
drugs have been shown to reduce potassium level.

Water intake
Restriction of water intake is rarely required in renal disease.
It is only in end-stage renal disease (GFR <5 mllminute),
especially when associated with cardiac problems, that water
restriction is required. Careful weight monitoring and
urinary output measurement help in fluid management.
Often, hyponatraemia is the only indication for water restric-
tion. The risk of dehydration in compromised renal functions
is real and requires urgent attention.

CONTROL OF ACIDOSIS
The most important initial measure to control acidosis is to
reduce protein intake. Protein restriction itself corrects
acidosis to a large extent. Alkali therapy with sodium
bicarbonate 15-30 mEq per day is required if systemic
acidosis persists. This, however, can only be a temporary
measure since it leads to oedema and hypertension if given
for long term correction of acidosis. Once this is required
frequently renal replacement therapy is indicated.
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HYPERTENSION
It is generally accepted that poorly controlled hypertension
accelerates the loss of renal function in patients with chronic
renal failure. Control of hypertension reduces the progres-
sion of chronic renal failure and decreases the risk of
cardiovascular morbidity and mortality.

It is wise to use angiotensin-converting enzyme (ACE)
inhibitors to treat diabetic renal disease because of their
beneficial effects on renal haemodynamics and albuminuria.
However, this class of drugs should not be used in patients
with renal artery stenosis because potassium levels may rise
during ACE inhibitor therapy. The diastolic blood pressure
should be kept at or below 85 mmHg. However, calcium
channel blockers (verapamil and diltiazem) have been found
to be equally effective in moderate-to-advanced renal failure
of any aetiology.

ANAEMIA
Anaemia is a regular feature of advanced renal failure and
the fall in haematocrit usually parallels the diminution in
renal function. The contributing factors are decreased
erythropoietin production, shortened red cell survival,
increased gastrointestinal loss, poor appetite, haemolysis
and occasional hypertension.

Iron stores should be replenished with ferrous sulphate
tablets in a dose of 325 mg thrice a day between meals. Folic
acid and an adequate protein diet are prescribed to correct
deficiencies. Transfusions are indicated only in situations of
acute blood loss so as to avoid transplant sensitization or
the risk of exposure to hepatitis. Androgens were used in
the past to correct anaemia, but are now used infrequently
as their usefulness is questionable.

With the availability of human erythropoietin, the
treatment of anaemia in chronic renal failure has been
revolutionized. Judiciously used, it corrects anaemia
in nearly all patients. The dose varies between 75 and
100 unitslkg three times a week. Hypertension may worsen
with this and may require additional drugs for its control.
Other common side-effects are headache, arthralgias,
nausea, vomiting and a flu-like syndrome. Frequent clotting
of the vascular access and seizures are other troublesome
side-effects. Correction of anaemia results in an improved
appetite and hence more frequent dialysis may be required.

Before administering erythropoietin iron deficiency must
be ruled out. Supplemental iron therapy would be required
in virtually all patients on erythropoietin. Underlying infec-
tions, occult blood loss, vitamin deficiency, haemolysis

Table IV. Guidelines for the daily requirement of calories
and nutrients in patients of chronic renal failure

Item Stage of disease
Early Moderate Advanced Dialysis

Glomerular filtration >70 25-70 5-25 <5
rate (mUminute)

Calories (kcal) 35 35 35 35-40
Protein (g) O.S" 0.6 0.6 1.2
Calcium (mg) 500-1000 1000-1200 1200-1500 1200-1500
Phosphorus (mg) <900 700-900 700-900 700-900

(with
phosphorus

binder)
Vitamin D (J.lg) 0.5

0.6 if renal function is deteriorating Iron is administered if iron deficiency is
documented Vitamin C should be avoided as it leads to an excess of oxalates
Water. sodium, potassium and bicarbonate as necessary

and aluminium intoxication are all associated with a poor
response to erythropoietin and hence must be looked for
carefully.

At present the cost of 4000 units of recombinant human
erythropoietin in India is Rs 2000.

Guidelines for the management of a patient in chronic
renal failure are provided in Table IV.

INDICATIONS FOR RENAL REPLACEMENT
While carrying on conservative therapy one should not delay
the start of replacement therapy in the form of dialysis
or transplantation. Renal replacement therapy should be
instituted if serum creatinine exceeds 8 mg/dl or the patient
becomes symptomatic even at a lower serum creatinine
value. Fluid overload, congestive heart failure, pericarditis,
peripheral neuropathy and hyperkalaemia are absolute
indications for initiation of dialysis.
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