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Chronic renal failure in India

M. K. MANI

INTRODUCTION
Many Indian hospitals have the technical skills to treat
chronic renal failure (CRF), and more are acquiring them
rapidly. Renal transplantation and dialysis are now common
in most parts of the country. Continuous ambulatory
peritoneal dialysis (CAPO) is also coming into use, and a few
hospitals have begun to offer this facility. Knowing the ability
of the Indian physician, I have little doubt that this mode
of treatment will also soon be freely available all over the
country.

However, despite the fact that I have been deeply involved
in the expansion of these facilities, I must confess that from a
national point of view I have some doubts whether this trend
is wise or relevant. India is a poor country. and remains so.
The annual per capita income is just Rs 6950. The Govern-
ment has declared the poverty line to be at an income of
Rs 1300 per year, and 37% of the population earn less than
this. In 1989, only 0.35% of Indians admitted to an income of
more than Rs 22 000 a year. which was the limit above which
the individual was liable to pay income tax. I

THE COST OF TREATMENT
In this dismal scenario, what does it cost to treat CRF? Table I
gives us an indication. Can we afford this on Rs 6950 a year?
Can the government help us out? Are we justified in asking
for government funds? The average annual expenditure of all
our state governments on health care is only Rs 74 per head. 2

This covers medical expenses, family planning, public
health. sanitation and water supply. The central government
spends an approximately equal amount, but this is divided
equally between family planning and public health, with
medical care receiving much less. The care of end-stage renal
disease should not be part of the activity of the government
at all, when it is so obviously incapable of relieving much
more pressing problems, which it could do by spending much
less on each individual. I feel that a few medical colleges
should undertake all types of treatment available elsewhere
in the world, train specialists, modify established techniques
and innovate, and thus bring down the cost oftreatment. We
will then develop a pool of qualified manpower which will
allow us to implement widely new programmes when we are
able to do so. I believe that the treatment of renal failure
should remain within the ambit of the private sector. If a
person can pay for it, it should be available, but not out of
government funds.
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Many renal transplants are being done in the country in
private hospitals. How do the patients pay for them? A
study' (Table II) yields the information that only a small
number have the means to pay for their treatment out of their
own funds. I am especially worried about the 26% who took
loans, and the 30% who sold assets to meet the expenses. Are
we reducing families to poverty for the sake of the life of one
person? Even if he (or she) is the breadwinner, can he hope
to make this sort of money and restore the fortunes of the
family, given the economic realities of our country?

The fact remains that renal transplantation is still confined
to a miniscule minority of the community, who are affluent
or who have access to other means of support. For the bulk
of the country, it is out of reach. Should we leave these
patients to their fate?

TABLEI. The cost of treatment for one patient with chronic
renal failure (in rupees)

Treatment option Initial cost Recurrent annual cost

Related donor transplant

Unrelated donor transplant

100000

150000
(first year)

5000

90000

Haemodialysis in hospital

Hacmodialysis at home

Chronic ambulatory peritoneal
dialysis

Cyclosporine 70 000
Azathioprine 5000

125000

52000

129000

2()OO
250000

10000

Average expenses based on Rs 50 (XX) paid to an unrelated donor. assuming
cyclosporine is used in the first year after transplantation. Alternatives an: provided
for cyclosporinc or azathioprine in subsequent years. This will vary depending on
the weight of the patient and the policy of the treating nephrologist. Most
nephrologists feel safer to continue with cyclosporine life-long than to change to
azathioprine after the first year as the survival curve then declines.

TABLEII. How patients paid for transplantation

Source of finance Percentage of patients

Pooled family resources

Loans

Sale of property. jewellery

Charity or help from employer

4

26
30

63

Some of the patients used more than one source of funding. hence the total
exceeds HX)%
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CA USES OF CHRONIC RENAL FAILURE
The causes of CRF in my unit are shown in Table III.4 I have
tried to assign a cause to every patient. I am aware that this is
controversial, because it is common practice to label those
whose diagnosis cannot be proved by biopsy or other means
as having 'end-stage renal disease, cause unknown'. There
are possibilities for error, especially in the large group
of chronic interstitial nephritides, of whom only 10% had
histological proof of the diagnosis. Some of them may have
been patients with IgA nephropathy in whom the memory
of any initial symptoms of glomerular disease had faded.
However, it is important to give each patient a label because
a knowledge of the probable causes of renal failure in a
community provides an indication of how they might be
prevented.

PREVENTION OF CHRONIC RENAL FAILURE
Let us look at each of the conditions and see what can be
done.

Chronic interstitial nephritis
It is well known to be a result of exposure to chemicals and
drugs such as analgesics. However, I have not been able to
establish the cause in the majority of my patients. Analgesic
abuse is very rare in India. It has been suggested that tuber-
culosis may be a cause of chronic interstitial nephritis and it is
a very common disease, affecting 2.5% of our population.'
However, the rarity of chronic interstitial nephritis in known
sufferers from tuberculosis makes this unlikely. We need to
study the effects of exposure to fertilizers and pesticides. It is
clear that their use is not as well regulated in India as in
developed countries, and practically no precautions are
taken to protect agricultural labourers from their toxic
effects, or, for that matter, the consumers of food which
might contain these substances in dangerous concentrations.

Diabetic nephropathy
This is a preventable disease because many studies have
shown that a tight control of blood glucose levels can retard
or completely prevent the onset of vascular complications.
However, tight control is not easily achieved; it requires
enormous dedication on the part of the patient and the
medical team, a certain degree of education and a considerable
outlay of money. This puts it beyond the reach of the vast
majority of Indians. It may be possible to improve control in
many urban diabetics who are better informed, but I see no
hope of achieving this goal among the rural population.

Post-infectious glomerulonephritis
With better treatment of infections, its incidence is on the
decline. However, this is not true for other glomeruloneph-
ritides such as IgA nephropathy, widely believed to be the
most common form in the world. This has not been our
experience (Table IV). Early diagnosis does not make much
difference to the outcome of this group of diseases. Though
much has been said about various immunosuppressive
protocols, the majority of patients are not affected by
therapy, and their condition goes steadily downhill till they
reach the end stages. Some patients do well without treat-
ment, and research will have to centre around the differences
between them and the ones who decline. There is hope that
we will some day know enough about the pathogenesis of

HI

TABLEIII. The causes of chronic renal failure in 202H patients

Disease Percentage of total Mean age

Chronic interstitial
Diabetic nephropathy
Chronic glomerulonephritis
Benign nephrosclerosis
Chronic pyelonephritis
Focal sclerosis
Polycystic kidneys
Obstructive nephropathy
Hereditary nephropathy
Systemic lupus
Arterial obstruction
Renal amyloid
Microscopic polyarteritis
Henoch-Schonlein purpura
Primary hyperoxaluria
Cortical necrosis
Light chain nephropathy
Haemolytic-uraemic syndrome
Wegener's granulomatosis

2R.O
27.0
18.0
10.0
7.3
3.2
2.1
1.2

0.9
0.7
0.4
0.4
0.3
0.09
0.05
0.05
0.05
0.05
0.05

.•0
53
35
4H
.l'i
3."1

4H
50
20
32
61

49
46
19
36
42
35
20
60

TABLEIV. Histological types of glomerulonephritis (1/= 155)

Disease

Membranoproliferative
Extracapillary proliferative
Mesangial proliferative
Chronic proliferative
Focal proliferative
Membranous nephropathy
IgA nephropathy
Dense deposit disease
Anti-glomerular basement membrane glorncruloncphritis

54 (35)
IH (12)
17(II)
17(II)
I." (9.7)
12 (7.7)
12(77)
7 p.5)
3 (1.9)

glomerulonephritis to arrest the disease, but I do not think
this will be in the near future.

Benign nephrosclerosis
The prospects for its prevention are much better. In the
majority of these patients, hypertension is the cause of the
vascular changes which lead to the decline in renal function.
It is much easier to control hypertension than to control
diabetes. Once control is established, it should be enough for
the patient to see a doctor every few months, a much more
feasible proposition in our country than intensive monitoring
for diabetics.

Chronic pyelonephritis
This is also a completely preventable condition. The fault can
be placed squarely on the medical profession. Many patients
have had recurrent urinary infections which have been
treated with antibiotics, and the underlying cause has not
been determined. The improved quality of both machines
and personnel involved in ultrasound monitoring during
pregnancy means that in many patients the dilated urinary
systems are recognized in utero. While intrauterine surgery
is not yet done in India, many of these patients can be treated
soon after birth, and irretrievable damage to the urinary
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system can be prevented. Ultrasound monitoring is widely
used in cities, but it will be some time before its use spreads
to the villages. Meanwhile, the general practitioner should
remember that every male with a urinary tract infection and
every female with acute pyelonephritis or recurrent cystitis
should have the urinary system completely visualized, and
any underlying abnormality corrected. If reflux or obstruc-
tion are left unrelieved, the damage to the kidneys becomes
irreversible and CRF will result.

Other conditions
Not enough is known about primary focal and segmental
glomerulosclerosis to provide any hope for prevention.
However, we understand the factors causing secondary focal
sclerosis in other diseases and can prevent these to some
extent.

Autosomal dominant polycystic disease of the kidneys is an
eminently preventable condition. Because it has an
autosomal dominant inheritance, it is possible to detect all
sufferers before they have symptoms if their first degree
relatives are screened by ultrasonography after the age of 30.
If cysts are not found at this age, they do not develop later.
Those who are found to have cysts should be advised not to
have children and the disease will automatically die out. As
most people in India have children before this age, screening
here should be done at the age of 20, although a few cases
might be missed. Nothing much can be done to prevent a
patient with the disease from progressing to CRF, except to
detect and control hypertension early.

For the less common causes of CRF such as hereditary
nephropathy and primary hyperoxaluria genetic counselling
may prevent susceptible children being born. Obstructive
nephropathy will be prevented by the spread of ultrasound
equipment.

Thus, we may hope to prevent CRF in 22% of the patients
if appropriate medical care is available in every part of the
country. There is some prospect in the distant future for
diabetics, as much work is going on worldwide to control the
disease, and if we can find the cause in those who have
chronic interstitial nephritis, another 55% of the patients will
avoid getting the disease.

Reversible factors
Once the patient has an established disease, what can be
done? I found that no less than II % of our patients had
reversible factors (Tables V and VI) which had worsened
renal function. Removal of these factors improved their
condition and took them off the transplant list for some
years. The practitioner should look for and eliminate such
factors.

Slowing down the decline in renal function
There are three standard procedures for this in developed
countries; some are still experimental but others are proved
if not widely practised. The first is reduction in protein intake.
This is believed to be effective in countries where the average
protein intake is very high prior to disease. However, most
of the evidence is based on animal studies, and there is much
scepticism about their application to humans." It is also
of doubtful value in India because our protein intake is
generally low. We are always on the verge of protein mal-
nutrition and yet renal failure progresses inexorably.
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TABLE V. Causes of reversible deterioration in renal function
(n=227 patients)

Reversible factor n

Dehydration
Hypertension
Cardiac failure
Urinary obstruction
Drugs
Septicaemia
Acute pyelonephritis
Active glomerulonephritis
Postoperative
Hypoalhuminaemia
Unknown
Active systemic lupus
Uncontrolled diabetes
Myocardial infarction
Vasculitis
Ventricular tachycardia
Cerebrovascular accident
Pregnancy

~2
29
2<)
2'1
22
III
III
II

X
7
7
'1
'i
.j

.J

3
3
I

TABI.E VI. Drugs causing reversible deterioration (/I =22 patients)

Drug 1/

ACE inhihitors
Diuretics
Aminoglycosidcs
NSAIDs
Co-tr irnoxazolc. ampicillin. rifampicin. avurvcdic

s
:'i
.j

.j

I each
-----------

ACE angiotensin-converting cnzvrnc
NSAIDs J1ol1stt •.roidal anti-influmm.uorv drug~

Although I prescribe restriction of protein intake, I believe
that most of my patients do not consume the amounts I
permit even when they are healthy.

The second method is controlling hypertension because
uncontrolled hypertension accelerates renal functional
decline. The drug used to control the blood pressure is not
important, though there is much debate about whether
agents which might have less effect on intraglomerular
hypertension are as effective as angiotensin-converting
enzyme (ACE) inhibitors. There is some literature to suggest
that calcium channel blockers are also equally good in this
regard.

ACE inhibitors are the third method. They work by lower-
ing blood pressure and by the reduction of intraglomerular
pressure, which reduces hypcrfiltration and thereby the
development of secondary focal glomerular sclerosis.
However, they are double-edged weapons, because lowered
glomerular filtration may worsen renal function in the short
term. This should be watched for carefully and the drug
stopped if there is a rise in either blood urea or serum
potassium levels.

Other agents which have been tried are the keto-analogues
of essential amino acids and fish oils. Apart from their high
cost, these agents are unlikely to be acceptable to Indian
vegetarians.

Decline in the renal function
Notwithstanding all these measures, renal function
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deteriorates inexorably in most patients, till ultimately the
end stage is reached (Fig. 1). While I have represented the
mean of all the patients with the seven more common
diseases in the figure, I wish to point out (Table VII) that
there is a wide range of behaviour. However, the message is
clear. Once the serum creatinine has reached a level of
2 mg/dl, the patient will ultimately go into terminal failure
and will need replacement therapy.

RENAL REPLACEMENT THERAPY
There are two major forms of treatment for end-stage renal
disease---dialysis and transplantation. The costs of these
have been mentioned in Table I. The most suitable for India,
I feel, is renal transplantation from related donors and it
should always be our aim to reduce costs as much as
possible. One way of doing this is by shortening the period
on dialysis. This can be achieved by finding a donor and
completing the required investigations early. The patient
should be followed regularly and the countdown to trans-
plantation started even before there is a need for dialysis.
I dialyse such patients for two weeks before surgery, but
it is possible that even one week may be enough.

The availability of cyclosporine, and the message from the
West that it is a better immunosuppressive agent than
azathioprine, has tempted many of us to use this drug.

t/cre attnlne
0.5~------------------------.

0.4

0.3

0.2

~

CIN

0.1

NEPHROSCL
PCK CPN

0
0 2 3 4 5 6 7 B 9 10

Years

FIG 1. Decline in the reciprocal (llcreatinine) of the serum
creatinine (expressed in mgldl) in different diseases.
CGN Chronic glomerulonephritis CIN Chronic interstitial
nephritis CPN Chronic pyelonephritis ON Diabetic
nephropathy NEPHROSCL Benign nephrosclerosis
FSGS Focal and segmental glomerulosclerosis
PCK Autosomal dominant polycystic kidney disease

TABLEVII. Progression of renal failure

Disease n Fall of lIcreatinine R2 mean
per year

Chronic interstitial nephritis
Diabetic nephropathy
Chronic glomerulonephritis
Benign nephrosclerosis
Chronic pyelonephritis
Focal glomerulosclerosis
Polycystic kidneys

63
89
39
22
29
12
8

0.04
0.16
0.28
0.06
0.07
0.24
0.09

60.51
64.34
73.26
53.80
53.49
63.47
64.07

R' coefficient of determination

1\3

There is no doubt that it is necessary in unrelated donor
programmes, as success rates without it have been very poor.
With related live donors, however, it seems to me to be an
unnecessary luxury. I did a study after using it for one year.
The patients were not randomly allocated to one or other
group but their distribution was based on finances, with those
who could afford the drug, or whose employers were willing
to bear the cost of getting cyclosporine , and the others
managing with the azathioprine. One-year graft survival was
88% in 52 patients on cyclosporine, and HI % in 37 patients
on azathioprine (chi-square 0.44, p>0.5). Ninety-two
per cent of those on cyclosporine and 95% of those on
azathioprine were haplo-identical (chi-square 0.73, p>0.3).

What does this imply? Cyclosporine will not make
much difference to short-term survival in related donor
programmes, and patients should not be asked to bear the
very high cost of this drug. As for long-term survival, the
European Collaborative Transplant Study of 45 020 trans-
plants? indicates that the closer the degree of matching, the
better the results. The estimated half-life of transplants
from HLA-identical sibling donors was 25 years, from
haplo-identical related donors 11 years and from totally
mismatched donors 7 years. All the patients were on
cyclosporine. As far as possible, we should use identical
sibling donors. The results will be most cost-effective as
azathioprine will suffice, and as the prospect of long-term
survival is so much better.

Attempts have been made to change the immuno-
suppression of patients on cyclosporine to azathioprine after
an initial period varying from three months to one year.
Successful conversion as well as disastrous failures have
been reported, but the majority are pessimistic about the
possibility of conversion. Most programmes all over the
world continue to use life long cyclosporine in unrelated
donor and cadaver programmes.

We cannot ignore the fact that the donor too faces some
risks. While long-term follow up of patients after unilateral
nephrectomy indicates no difference from normal individuals,"
there is a risk to the donor at the time of surgery, and should
he or she develop a renal disease, the reserve is less and
will mean earlier trouble. Of our 720 donors (till July 1993),
3 had acute renal failure, 2 from septicaemia and 1 from
intraoperative haemorrhage. All three recovered. Two
developed nephrotic syndrome some months after opera-
tion. One responded to steroids and was assumed to have
suffered from minimal lesion nephropathy. The other did
not, and is now doing well on ACE inhibitors to reduce
his proteinuria. Three have gone into CRF. One had the
haemolytic-uraemic syndrome and needed a renal transplant
himself while 2 others had chronic interstitial nephritis. One
of them is on maintenance haemodialysis, having refused a
transplant from the son of his brother who received his
kidney, and the other is not yet at the end stage. These are
anecdotes but it must not be forgotten that the donor may
suffer, and this information should always be provided
before organ donation.

More unrelated donor transplants are done today in India
than related ones. The apologists for the unrelated donor
programme have asked to be allowed to go on with their
activities, as the medical team, the donors and the patients
are all 'happy'. To buy or let die are the alternatives
rhetorically posed by Reddy." I do not agree. It is cheaper,
and just as effective in terms of long-term survival, to remain
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on haemodialysis at home. The cost of the kidney and the
need for cyclosporine confine unrelated donor transplants to
the affluent or those whose employers pay their medical bills.
This money can just as well be used to pay for haemodialysis
at home. The common people must be told that the half-life
of the unrelated kidney is just 7 years, and of his brother's
kidney, if he or she is fully matched, 25 years. It makes sound
economic sense for our country to perform only related
donor transplants and use azathioprine. The unrelated donor
transplant is only for the wealthy, who in fact can well
afford to be on dialysis.

When cadaver programmes are established, we will have
to use cyclosporine to get better results, at least for the initial
year or two. We may then try to lower costs by reducing the
dose of cyclosporine by the concomitant administration of
ketoconazole or erythromycin. 10 These drugs interfere with
the metabolism of cyclosporine and raise blood levels; so it is
possible to get by with one-third of the dose which would
otherwise have been needed.

THE SIZE OF THE PROBLEM
Is this problem large enough for us to exercise our minds
about it? We have no reliable data for the country. The data
I have quoted only represent hospital patients. What is the
true situation?

I did a small pilot survey to try and determine this and was
amazed at the results. My team was able to screen 82%
(3196) of the population in three villages. Those with hyper-
tension (49) or proteinuria (146) were investigated in greater
detail in hospital. Our findings are listed in Table VIII.
Of these 0.62% were already in CRF and another 3% had
diseases which placed them at risk of developing this
problem-hypertension, diabetes mellitus and nephropathy,
nephrotic syndromes due to glomerulonephritis other than
minimal lesion nephropathy, chronic pyelonephritis and
chronic interstitial nephritis. These findings tell us that a
large number of Indians are dying of CRF untreated and
many of these deaths could have been prevented if proper
medical care were available. The Indian peasant is apathetic
with regard to his health, and reluctant to go and seek
medical care. We must take the treatment to him, in the
same way as we are doing for tuberculosis or leprosy.

WHAT SHOULD BE DONE?
With admittedly limited resources, are we providing the
greatest good to the greatest number? No! Our government
should not be setting up large numbers of high-technology
medical centres at public expense when what we really need
are grassroot health programmes. We should actively seek
sufferers from renal disease and not just wait for them to
come to us. We need only a handful of institutions capable of
doing all that is done anywhere in the world, which can
develop approaches which are appropriate to our situation
by adapting the western techniques.

What about the proliferation of private hospitals which
offer facilities and treatment for renal failure? I work in
one of these myself. Although, I have doubts about their
importance in the national context, I do not feel we should
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TABLEVIII. The prevalence of renal disease in 3 villages
(n=3196; 82% oftotal population)

Disease %

Hypertension
Diabetes
Renal and urinary disease
Chronic renal failure
Nephrotic syndrome
Non-nephrotic proteinuria
Acute renal failure
Diabetic nephropathy
Chronic pyelonephritis
Chronic interstitial nephritis
Renal artery stenosis
Urethral obstruction
Chyluria
Urinary incontinence

\.5

0.34
3.7
0.62
0.78
0.78
0.31
0.31
0.16
0.16
0.16
0.16
0.16
0.16

Of the subjects with chronic renal failure. 75% had chronic interstitial nephritis and
25% had diabetic nephropathy. Of those who had nephrotic syndromes. 40% had
minimal nephropathy, 40% other glomerulonephritides and 20% diabetic nephro-
pathy. The other patients listed as chronic interstitial nephritis and diabetic
nephropathy did not have renal failure or the nephrotic syndrome.

abandon the rich who seek personalized and efficient care.
As long as the bullock cart and the Boeing co-exist in our
country, these hospitals should be allowed to remain.

I do not claim any originality for these ideas, Years ago,
Drs Sanjivi and Antia eloquently argued for just such an
approach. The figures I quote here merely underline the
wisdom of their words.
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