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Abstract

Over the past 20 years the therapy of glomerulonephritis (GN) has evolved. Today apart from steroids and cyclophosphamide, newer
agents like cyclopsorine A and tracrolimus (FK 506) have been reported to achieve remission (partial or complete) inpatients with nephrotic
syndrome due to various GN which have failed to respond to steroids and cyclophosphamide. For those patients who do not respond to any
of the primary therapeutic agents, there are now other therapies available like angiotensin II converting enzyme inhibitors, angiotensin II
receptor antagonists, dipyridamole, low dose warfarin  including protein restriction and therapy aimed at hypercholesterolaemia in an
attempt to retard progression to end stage renalfailure. This paper presents a therapeutic approach for the various forms ofprimary GN.
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Introduction

Twenty years ago, the therapy of glomerulonephritis
(GN) was relatively simple as it was believed that treat-
ment with prednisolone should be confined to patients
with minimal change nephrotic syndrome and lupus
nephritis.l  For those patients who failed to respond, they
were treated with oral cyclophosphamide. For all other
forms of GN, treatment was empirical, consisting of
diuretics and treatment of hypertension and sepsis when
necessary. Minimal change nephrotic syndrome was
treated with prednisolone as it was associated with
selective proteinuria whereas all other forms of GN were
generally considered to be associated withnon-selective
proteinuria and poor response to steroid therapy.’

Since then it has been documented that selective pro-
teinuria was not confined only to patients with minimal
change nephrotic syndrome and that patients with
mesangial proliferative GN can also have selective pro-
teinuria2  and hence response to prednisolone and cyclo-
phosphamide.3

In 1979, a collaborative study of idiopathic nephrotic
syndrome reported high dose alternate day steroid re-
sponsiveness in adult membranous GN in spite of non-
selective proteinuria4  and ever since, many nephrologists
have prescribed steroids to patients with membranous
GN, in spite of a subsequent report stating poor response
to steroids in membranous GN.5

Today the rationale for steroid or cyclophosphamide
therapy is no longer based on protein selectivity alone as
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charge selectivity and documentation of other agents
like angiotensin converting enzyme (ACE) inhibitors
affecting shunt pathways and restoring glomerular
permselectivity have widened the choice of therapeutic
agents which decrease proteinuria in glomerular
disease.

Into the 1990s and extending into the next millennium
we are already seeing an array of various therapeutic
agents like cyclosporine A, tracrolimus (FK 506) and
even mycophenolate mofetil (MMF) being employed to
treat different glomerulopathies.”

This paper attempts to provide a rational approach to
therapy of the various glomerulopathies starting with
conventional therapeutic choices and extending to newer
options depending on the therapeutic response of the
patients and for those who fail to respond to conven-
tional therapy it offers alternate therapy to retard the
progression to renal failure. This work is based largely
on the experience of our Department and relates to the
various forms of primary glomerulopathies excluding
secondary glomerulopathies like lupus nephritis and
diabetic nephropathy.

Pathogenesis of Renal Damage in Glomerulonephritis and
the Rationale for Therapy

I. Immunological Phase

Glomerulonephritis can be considered a two-phase
disease. The first acute or early phase is referred to as the
immunological phase which is related to the deposition
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of immune complexes in the glomerulus or in some
instances non-immune complex mediated injury or in-
jury due to an antibody directed at the glomerular
basement membrane (GBM) like linear anti-GBM
antibody as in Goodpasture’s syndrome.’ In the immu-
nological phase, noxious cytokines are released which
in turn mediate the release of inflammatorv chemo-
attractants resulting in injury with glomerular scarring.7
It is this immunological phase which may respond to
therapy with immuno-modulating drugs like pred-
nisolone, cyclophosphamide and cyclosporin A (CyA).

In an attempt to treat any form of primary or idi-
opathic glomerulonephritis the ideal principle is to in-
duce a remission with a primary agent, usually
prednisolone or cyclophosphamide, sometimes a com-
bination of both.* Now, a third agent, cyclosporin A
(CyA) is also being offered as a second or third line
therapeutic agent when the patient failed to respond to
prednisolone followed by a course of cyclophospha-
mide.9

II. Hyperfiltration Phase

Later, with progression of glomerulosclerosis, a chronic
or late phase occurs due to injury resulting from glomeru-
lar hyperfiltration. lo Glomerular hyperfiltration can be
recognised by increasing proteinuria or emergence of a
second phase of proteinuria which may be associated
with renal deterioration (elevated serum creatinine) and
hypertension. It is this phase that may be amenable to
therapy with angiotensin converting enzyme (ACE) in-
hibitor1’J2 or angiotensin II rece.ptor  antagonist (ATRA)
as well as dietary protein restriction.10,13  This is what is
termed secondary therapy which aims at retardation of
the progression to end stage renal failure (ESRF). Such
therapy is based on the rationale that ACE inhibitor
would reverse angiotensin II mediated vasoconstriction
of the efferent glomerular arteriole and ATRA would
prevent the action of angiotensin II by blocking its
receptors at the efferent glomerular arteriole; whilst a
restricted or low protein diet would decrease the affer-
ent glomerular vasodilation associated with
hyperfiltration because a high protein diet acts to in-
crease the macro-molecular traffic at the afferent
glomerular arteriole since the macro-molecules act as
blood-attractant causing deposition of the macro-mol-
ecules in the mesangial bed inducing proliferation of
mesangial cells and matrix.10-12J4

creased when the glomeruli are subject to a lowered
intraglomerular blood pressure with the reduction of
glomerular hyperfiltration. I5 Dipyridamole and low dose
warfarin may ameliorate endothelial and platelet injury
resulting from intraglomerular’” hypertension. Warfa-
rin prescribed in an anticoagulant dose may cause
intraglomerular haemorrhage with renal deterioration.

Clinical and Pathological Classification of Glomerulone-
phritis

I. Clinical Syndromes

In clinical practice the major clinical syndromes are:
1. Isolated microscopic or gross haematuria
2. Asymptomatic haematuria and proteinuria or iso-

lated proteinuria
3. Acute nephritic syndrome
4. Nephrotic syndrome
5. Nephritic nephrotic syndrome
6. Rapidly progressive GN

II. Pathological Classification

Histological classification defines GN in the following
categories:

1. Minimal change disease
2. Focal global sclerosis
3.  Diffuse mesangial  proliferative GN, focal

proliferative GN
4. Membranous GN
5. Mesangio-capillary GN
6. Crescenteric GN (RPGN)
7. Focal sclerosing glomerulosclerosis (FSGS)
8. Diffuse sclerosing GN

I. Acute Nenhritic Svndrome

Aetiology

Patients with acute nephritic syndrome present with
oedema associated with gross haematuria (smoky urine)
and hypertension. The aetiology could be post-strepto-
coccal. However post-infectious GN (PIGN) is a better
term since bacteria, virus and parasite can cause PIGN.
Histology reveals diffuse endocapillary GN with exuda-
tion of polymorphs.

The end result of the above therapy therefore de-
creases afferent glomerular blood flow to the glomeruli
and causes efferent glomerular arteriolar vasodilation,
hence resulting in a decrease in intraglomerular hyper-
tension due to glomerular hyperfiltration causing a de-
crease in proteinuria since hyperfiltration pressure is
now decreased. The associated endothelial cell and plate-
let damage associated with hyperfiltration is also de-

Course and Prognosis

Generally patients have a good prognosis with 95%
renal survival at 5 years and 90% at 10 years.17  Singhal
et alIs  reported that 25% of patients developed renal
failure at 10 years. Systemic lupus erythematosus (SLE)
should be excluded from any patients with nephritic
nephrotic syndrome.

Treatment is symptomatic and one has to restrict salt
and fluid intake, treat sepsis, hypertension and heart
failure.
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II. Nephrotic Svndrome

Aetiology

hypertension.
3. Angiotensin receptor antagonist (ATRA) to reduce

Screening Causes jbr Nephrotic Syndrome

When screening for nephrotic syndrome, the follow-
ing have to be excluded:

Drugs e.g. Gold, Penicillamine, Captopril and non-
steroidal anti-inflammatory drugs (NSAIDs).
Infections e.g. hepatitis B, C, malaria and HIV.
Autoimmune diseases e.g. SLE, cryoglobulinaemia
and thyrotoxicosis.
Neoplasm of the lungs and gastrointestinal tract as
well as lymphoma.

To test for amyloidosis, perform protein electrophore-
sis and myeloma screening. To exclude diabetes mellitus,
do fasting blood sugar and HbAlC.

General Management

Reduce gross oedema to a point where patient is
comfortable and use high dose frusemide (80 mg to 750
mg daily), with spironolactone, hydrochlorothiazide
and bumetanide if necessary. Limit malnutrition as it
can be life-threatening. For those with a low serum
albumin, introduce high protein diet. Also use ACE
inhibitor to reduce GFR and limit protein loss in urine.
Prevent thrombosis as it occurs in 30% to 50% (renal,
deep vein thrombosis, cerebral, cardiac) of patients.19
Dipyridamole and low dose warfarin may be useful.
Treat hyperlipidaemia and infection.

Prednisolone, Cyclophosphamide;  Cyclosporine A (PCC)
Regimen

a) Primary therapy to induce remission

Give prednisolone at 1 mg/kg  body weight (BW) per
day and reduce to 10 mg by 3 months; maintain for
another 3 months (total of 6 months). If this fails, try
cyclophosphamide at 2 mg/kg BW for 3 to 6 months
(depending on GN) plus prednisolone 30 mg/day for 2
months, 20 mg/day for 1 month, then 10 mg/day.  If the
above fails, try cyclosporine A at 5 mg/kg for 3 months,
4 mg on the 4th month, 3 mg on the 5th month and 2 mg
on the 6th month and maintain; plus prednisolone 30
mg/day for 2 months, 20 mg for 1 month, then 10 mg.
Chlorambucil(O.15  to 0.2 mg/kg  BW/day for 3 months)
or tracrolimus (FK 506) (0.1 to 0.2 mg/kg BW/day for 3
months) can be considered in those who have failed
other therapies. Mycophenolate mofetil (MMF) has been
used empirically in some patients with resistant neph-
rotic syndrome or renal impairment with some success
in a dose 0.75 to 1.0 gm twice daily for 3 months.6

b) Secondary therapy to retard progression to ESRF

1. Treatment for hypertension.
2.  ACE inhibitor to reduce intraglomerular

intraglomerular hypertension (Losartan).
4. Dipyridamole and low dose warfarin to reduce en-

dothelial and platelet injury resulting from
intraglomerular hypertension.

5. Restricted protein diet (0.8 gm/kg  SW) to decrease
afferent glomerular arteriolar vasodilation.

6. Treatment of hyperlipidaemia as cholesterol is toxic
to mesangial cells.

Minimal Change Disease

Course and Prognosis

This is a disorder of the T-cells with abnormal
lymphokine production.20  In Singapore,21  adult minimal
change disease accounts for 30% and focal global sclero-
sis (FGS) 20% of all nephrotics; both forms of GN are
steroid responsive. In Singapore, adult minimal change
disease is the most common histology for those with
nephrotic syndrome. Thirty per cent of patients are
primary responders and non-relapsers, 70% would re-
lapse with 60% repeatedly. The frequency of relapse is
less after 10 years. A relapse may occur after treatment
has been stopped or during reduction of steroids (ster-
oid dependent responders). A small number of patients
after repeated relapses and remissions would acquire
steroid resistance leading to focal and segmental glomeru-
losclerosis (FSGS) which has a bad prognosis. Five-year
renal survival was 98% and lo-year survival was 95°h.8

Treatment of Minimal Change Disease and Focal Global
Sclerosis

Prednisolone should be prescribed at 1 mg/kg  BW a
day or 60 mg for an adult weighing 60 kg, with gradual
reduction to reach 10 mg at 3 months (first 4 weeks 60 to
45 mg/day,  next 2 weeks 30 mg, then 2 weeks 20 mg, 2
weeks 15 mg, and 2 weeks at 10 mg/day).  If patient
relapses after treatment is stopped or during reduction
of steroids, then therapy will be re-started but with
slower reduction. Maintain prednisolone at 10 mg/day.
In a patient with steroid dependence or a frequent
relapser (2 or more relapses in 6 months), start cyclo-
phosphamide at 2 mg/kg  BW for 3 months. In a patient
with steroid and cyclophosphamide resistance, start
cyclosporine A (CyA) 5 mg/kg  BW for 3 months, reduce
to 2 mg over next 3 months, maintain at 2 mg for another
3 months and thereafter attempt to withdraw CyA.

Mesangial Proliferative Glomerulonephritis

Course and Prognosis

This form of GN accounts for 25% of idiopathic neph-
rotic syndrome in Singapore [32%  of them are immuno-
fluorescence (IMF) negative].‘l IgA Nx accounts for 8%
of nephrotics. A negative IMF and selective proteinuria
denote a good chance of steroid responsiveness. The
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long-term evolution of this form of GN is steroid resist-
ance with FSGS lesions (non-selective proteinuria) lead-
ing to chronic renal failure (CRF). Waldher’s22  series
showed that 50% patients were steroid resistant while
70% had associated FSGS.

Treatment of Mesangial Proliferative GN

Treat with prednisolone; if it fails, try cyclophospha-
mide, then CyA in that order. The rationale of using this
stepwise progression of drugs is that the majority of
patients, based on our experience, would respond to
prednisolone. Those who fail to respond may respond to
the more toxic cyclophosphamide.21  CyA which is the
most expensive is kept as a reserve for those who fail
cyclophosphamide or where it is less desirable like in
younger patients because of the risk of infertility and
sterility.

Membranous GN

Course and Prognosis

This is the commonest GN occurring in the West
(35%) .23 In Singapore,21 it accounts for 12% of all
nephrotics. The disease runs a slowly progressive course
with remissions and exacerbations of nephrotic syn-
drome. Thirty-five per cent have spontaneous remission
with another 25% having spontaneous partial remission
(proteinuria <2 gm/day).  There is a better prognosis in
those with partial remission compared to those with no
response at all. If a patient develops progressive
renal failure within months, consider hypersensitivity
interstitial nephritis, superimposed crescents, renal
vein thrombosis or profound hypovolaemia from pro-
teinuria.

Treatment of iMembranous  GN

The use of high dose prednisolone [ 120 mg every other
day (eod) or 60 mg daily] reducing to 10 mg/day within
3 to 4 months is advocated.5  If the above regimen fails, a
combination of low dose prednisolone (30 mg/day)  and
cyclophosphamide (2 mg/kg  BW/day) is the best choice.
If it also fails, try chlorambucil(O.15  to 0.2 mg/kg  BW/
day) for 3 months. 24 There is a potential role for CyA and
tracrolimus (FK 506) (0.1 to 0.2 mg/kg BW/day for 3
months).25  Reducing proteinuria to less than 2 gm/day
improves survival. Renal survival was 75% at 5 years
and 50% at 10 years.26

Focal Segmental Glomerulosclerosis (FSGS)

Course and Pro&osis

There is a rising incidence of this GN in most coun-
tries.27  In Singapore,2* it accounts for about 9% of all
nephrotics. This is due to an abnormal T-cell function
with a lymphokine inducing a proteinuric factor which
causes severe proteinuria. The prognosis depends on the

degree of proteinuria, renal impairment and severity of
tubulo-interstitial lesions on biopsy. Rydel et a128 re-
ported at 10 years, 100% renal survival for responders,
39% for non-responders and 47% for untreated
nephrotics. Cameron29  reported that renal survival rates
were 70% at 5 years and 50% at 10 years.

Treatment of Focal Segmental Glomerulosclerosis (FSGS)

Initial studies reported little benefit with treatment.30
Nowadays with treatment, response ranges from 30% to
50% (including partial response).“’ Start with high dose
prednisolone (1 mg/kg  BW/day) for 2 months, reduce
to 10 mg/day by the end of the 4th month and maintain
until 6 months together with cyclophosphamide (2 mg/
kg SW) for 6 months. This combination gives the best
response. If there is no response, try cyclosporine A and
maintain with CyA for sustained response. Frequent
monitoring of renal function and CyA levels when using
CyA in patients with renal impairment is required.
Potential role for tracrolimus (FK506) is being explored.25
Transplant recurrence ranges from 20% to 50%. Treat as
soon as proteinuria recurs after transplant using plas-
mapheresis and high dose CyA (8 mg/ kg SW).

Mesangio-Capillary GN (MCGN)

Course and Prognosis

In this GN, spontaneous remissions are uncommon.
Fifty per cent present with nephrotic syndrome, 20%
acute nephritic syndrome and 30% asymptomatic hae-
maturia and proteinuria. Fifty per cent would develop
renal failure, prognosis is worse if patients are nephrotic
and there are crescents on biopsy. In any patient with
acute nephritic-nephrotic syndrome, always exclude
SLE. Idiopathic MCGN is uncommon in Singapore. Re-
nal survival rates for Type I MCGN were 80% at 5 years
and 60% at 10 years. For Type II MCGN, the rates were
60% at 5 years and 40% at 10 years.17

Treatment of Mesangio-Capillary GN

Treatment is controversial as there are no prospective
trials. McEnery et a132  showed beneficial effects of con-
tinuous alternate day low dose prednisolone (30 mg).
Kincaid-Smith33  reported a 3-year renal survival of 82%
using a combination of cyclophosphamide, dipyrida-
mole and warfarin (Melbourne Cocktail). In Singapore,
we advise a trial of high dose prednisolone for 3 months
(1 mg/kg BW/day, reduce to 10 mg/day by the end of
3 months and maintain for 3 months). If there is no
response, switch to low dose prednisolone (30 mg/day
for 2 months, then 20 mg/day for 1 month, then 10 mg)
with cyclophosphamide 2 mg/kg BW for 6 months
together with dipyridamole and low dose warfarin. For
those with aggressive disease with crescents present on
biopsy, use plasmapheresis, methyl-prednisolone pulse
and cyclophosphamide. Exclude SLE in all patients.
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III. Crescenteric GN (Rapidly Prowessive GN)

Aetiology

Suspect if a patient has proteinuria, microscopic hae-
maturia with red blood cell casts and rapidly rising
serum creatinine. This is a nephrologic emergency and
treatment should commence within 24 hours of diagno-
sis. Fifty per cent of patients have preceding flu-like
illness. Hypertension is mild to moderate. Classify by
absence or presence of glomerular immune-complexes:
i) Linear anti-GBM antibody-Goodpasture’s syn-

drome.
ii) Granular immune complexes-systemic lupus ery-

thematosus, Henoch-Schonlein nephritis, subacute
bacterial endocarditis, post-infections GN.

iii) Pauci-immune complexes-Wegener’s granuloma-
tosis, polyarteritis nodosa, idiopathic crescenteric
GN.

Course and Prognosis

Renal biopsies showing circumferential crescents >80%
with oliguria and serum creatinine >500 micro mol per
litre (M/L) indicate poor recovery. Renal survival rates
for those with 50% to 80% crescents were 30% at 5 years
and 10% at 10 years. For those with more than 80%
crescents renal survival rates were 8% at 5 years and 5%
at 10 years.“l

Treatment of Crescenteric GN

Therapy consists of plasmapheresis, methyl-pred-
nisolone pulsing followed by prednisolone and cyclo-
phosphamide for those with serum  creatinine less than
500 micro M/L. Dipyridamole and low dose warfarin
are usually added.

Wegener’s Granulomatosis
Course and Prognosis

In this condition there is granulomatous vasculitis of
small arterioles and venules. Patients present with rap-
idly progressive GN with crescents. Eighty per cent to
90% of patients are positive for cytoplasmic-anti neu-
trophilic cytoplasmic antibody (c-ANCA) which is highly
specific and sensitive in the diagnosis. If untreated, there
is 80% to 90% mortality.

Treatment of Wegener ‘s Granulomatosis

Those treated with cyclophosphamide have 80% to
90% remission.21  There is a tendency for a high incidence
of cancer of the bladder 10 years later resulting from
cyclophosphamide therapy.*l  Prednisolone is used as an
adjunctive especially for severe renal, pulmonary, skin
or cerebral vasculitis.

IV. IPA NeDhritis

Course and Prognosis

This is the commonest GN occurring in Singapore

accounting for 52% of all biopsies.35  Patients present as
asymptomatic haematuria and proteinuria (65%),  gross
haematuria (15%),  nephrotic syndrome (8%), acute ne-
phritis (2%), chronic renal failure (4%) and hypertension
(6%). Histologically, 72% of patients have diffuse
mesangial proliferative GN, 9% focal proliferative GN,
minimal change 2%, focal global sclerosis 4%, FSGS 7%
and diffuse sclerosing GN 7%. The bad prognostic fea-
tures are proteinuria more than 1 gm, hypertension,
renal impairment, glomerulosclerosis more than 20%,
crescents and medial-hyperplasia of blood vessels. This
is not a benign disease as 30% of patients develop
chronic renal failure at 10 years.36

Clinical Syndromes

Asymptomatic Haematuria and Proteinuria

This is the most common sign for a wide variety of GN.
In Singapore, IgA nephritis is the commonest cause of
asymptomatic haematuria and proteinuria (Asymp
H+P).  Asymptomatic haematuria and proteinuria is
often found on routine screening. SLE is to be excluded
in all patients. Membranous GN may sometimes present
with asymptomatic haematuria and proteinuria. If
patient had a history of gross haematuria with dysuria
and frequency, the diagnosis is cystitis. In those with
gross haematuria with upper respiratory tract infection,
it is synpharyngitic haematuria indicating a diagnosis
of IgA nephritis. SLE has to be excluded too. In the
elderly, suspect malignancy of the kidney or bladder. If
patients have dysmorphic RBC, it is GN and if isomor-
phic RBC, do IVP to exclude stone or cancer. For those
with significant proteinuria more than 0.5 gm, it is GN;
reflux nephropathy may sometimes present with pro-
teinuria.

Treatment of Specific Clinical Syndromes

(i) In those with asymptomatic haematuria and proteinuria,
treatment’6,37-39 consists ofi

Dipyridamole and low dose warfarin (antiplatelet
and anti-thrombotic therapy); 75 to 100 mg dipyrida-
mole tds, 1 to 3 mg warfarin (INR 1.2 to 1.5). The
rationale for therapy with dipyridamole and low
dose warfarin is based on our earlier work showing
increased platelet aggregation and a thrombogenic
tendency in patients with IgA NX.16/37-39  Further indi-
cation for dipyridmole and low dose warfarin is to
reduce platelet and endothelial cell damage resulting
from intraglomerular hypertension. The therapeutic
efficiacy  of these agents have been demonstrated in
our earlier controlled trials.16,37-39
Treatment of hypertension.
ACE inhibitor to decrease intraglomerular hyperten-
sion.
Angiotensin receptor antagonist (ATRA) to decrease
intraglomerular hypertension (Losartan).
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5. Restricted protein diet (0.8 gm/kg  SW) to reduce
afferent glomerular arteriolar vasodilation:

6. Treatment of hyperlipidaemia as high cholesterol is
toxic to mesangial cells.

(ii) Therapy jtir IgA  nephrotic syndrome

Those patients with nephrotic syndrome with selec-
tive proteinuria tend to respond to therapy irrespective
of histology.40  Treat with prednisolone at 1 mg/kg BW a
day and reduce to 10 mg by 3 months, maintain for
another 3 months. If this fails, use cyclophosphamide at
2 mg/kg  BW a day for 3 months with 30 mg pred-
nisolone a day for 2 months, then 20 mg/day for 1
month, then 10 mg. If the above fails, use cyclosporine A
at 5 mg/  kg BW for 3 months, then 4 mg on the 4th month,
3 mg on the 5th month and 2 mg on the 6th month plus
prednisolone initially 30 mg/day with gradual tapering
to 10 mg/day.
(iii) Therapy for IgA  nephritis with tubule-interstitial
nephritis

Patients with tubulo-interstitial nephritis exceeding
the degree of glomerular involvement, are to be treated
with low dose prednisolone at 30 mg/day for 2 months,
20 mg/day for 1 month, and 10 mg/day for next 3
months. The above therapy will reduce post-capillary
fibrosis which causes ischaemic damage.41

(iv) Therapy for IgA  nephritis with acute renal failure and
crescents

Usually 30% to 50% of glomeruli in these patients
would show crescents. Treat with methyl-prednisolone
Pulse 0.5 gm I.V. daily e.o.d. for 6 doses. Thereafter start
prednisolone 1 mg/kg  BW a day and reduce over 3 to 4
months, maintain for 3 months at 10 mg/day.  Also start
cyclophosphamide 2 mg/kg  BW a day for 3 to 4 months.
Plasmapheresis should be instituted if there is no re-
sponse to above after 2 weeks or if crescents exceed 50%
on renal biopsy. Dipyridamole and warfarin should be
given in addition.

Future Therapeutic Perspectives for Glomerulonephritis

Current therapeutic strategies either based on
immunomodulation to secure long lasting primary re-
mission or other strategies based on a rationale to amel-
iorate hyperfiltration injury are at best empirical. Future
therapeutic strategies would lie in prevention of im-
mune complex deposition in the glomerulus either by
using agents targeted at dissolution of immune com-
plexes or by agents which could inhibit receptors which
bind immune complexes to the glomerulus. A more
practical approach should probably be based on mo-
lecular biological intervention either to neutralise
cytokines using their antagonists (eg anti-PDGF or Tu-
mour Necrosis Factor (TNF) alpha antagonist or block-
ing cytokine receptors or even inhibiting their

intracellular signalling pathway. This would help to
arrest progression of the disease. However in most
forms of GN, by the time they are diagnosed, many
patients would be in the chronic phase where
immunomodulating therapy and anti-cytokine therapy
may not be very efficacious. Therefore for a long time to
come we would still have to rely on measures to retard
progression to ESRF.
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