
BRITISH MEDICAL JOURNAL 4 JUNE 1977 1457

References
McAllen, P M, and Marshall, J, Lancet, 1973, 1, 1212.

2Abdon, N-J, and Malmcrona, R, Acta Medica Scandinazvica, 1975, 198
455.

3 Walter, P F, Reid, S D, and Wenger, N K, Annals of Internal Medicinle
1970, 72, 471.

4Goldberg, A D, Raftery, E B, and Cashman, P M M, British Medical
_Journal, 1975, 4, 569.

Sharpey-Schafer, E P, British MedicalyJournal, 1956, 1, 506.
6 Hirsch, C S, and Martin, D L, Neurology (Minneapolis), 1971, 21, 682.
7 Krasnow, A Z, and Bloomfield, D K, American HeartyJournal, 1976, 91,

349.
Driver, M V, and Selby, P J, Electroencephalography and Clinical Neuro-

physiology. In press.

9 White, P T, et al, Neurology (Minneapolis), 1961, 11, 354.
0 Rubenstein, J J, et al, Circulation, 1972, 46, 5.
" British Medical_Journal, 1976, 4, 1158.
12 Easley, R M, and Goldstein, S, American Journal of Medicine, 1971,

50, 166.
13 Fairfax, A J, and Lambert, C D, Journal of Neurology, Neurosurgery,

and Psychiatry, 1976, 39, 576.
"Van Durme, J P, American HeartyJournal, 1975, 89, 538.

' Linden, V, British Medical Journal, 1975, 2, 87.
16 Saracheck, N S, and Leonard, J J, American3journal of Cardiology, 1972,

29, 451.
17 Clarke, J, et al, Lancet, 1976, 2, 508.

(Accepted 25 March 1977)

Today's Treatment

Diseases of the urinary system

Treatment of glomerulonephritis by drugs

J S CAMERON

British Medical Journal, 1977, 1, 1457-1459

The story of attempts to treat glomerulonephritis is one of
hopes raised, later to be dashed-despite the fact that we now
possess some understanding of what processes underly the
major forms of glomerulonephritis. The advances that we have
made have been the result of fortunate accident, rather than
inspired logic.
The major advances in managing patients suffering from

glomerulonephritis have been the relief of oedema by powerful
diuretics, the treatment of infection by antibiotics, and the
control of hypertension by hypotensive drugs. These treatments
are available to any patient, and the fact that they do not in-
fluence the underlying disease should not let us underestimate
them; particularly since it seems almost certain that control
of hypertension can prolong life and preserve renal function.

This happy story is not, however, the subject of this essay.
Here, we must attempt the more depressing exercise of judging
our ability to manipulate the events leading to glomerular
injury in glomerulonephritis. It must be said straight away
that many patients with different forms of glomerulonephritis
do not need any specific treatment, even though they may be
quite ill. An example is classic post-streptococcal glomerulo-
nephritis with endocapillary proliferation within the glomeruli,
but without extracapillary crescent formation. Even though
severe hypertension may be seen in the acute phase, or oliguria
and uraemia even need dialysis, there is no evidence that
treatment of the nephritis is needed, or that full recovery cannot
take place. Similarly, children and young adults who suffer
repeated attacks of haematuria, and show IgA in the mesangium
of their glomeruli with normal histological pattern on optical
microscopy, rarely go into uraemia. One-quarter of adult
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patients with membranous glomerulopathy, and at least half
the children with a similar appearance, will show complete
clinical resolution of the disease within two years; treatment
can only harm them with its unwanted side effects. Thus,
treatment in glomerulonephritis, especially when its effect is
uncertain, should be reserved for groups of patients identified
histologically and clinically as those most likely to do badly,
and least likely to show spontaneous remission.
We know that most forms of glomerulonephritis appear to

arise from the formation, circulation, and glomerular deposition
of immune complexes, which can induce an inflammatory
response. These events, and the resultant glomerular scarring,
lead to the proteinuria, haematuria, hypertension, and loss of
filtering surface that characterise glomerulonephritis clinically.
The various histological appearances represent the glomerular
reaction to various rates of deposition of complexes of different
composition, size, and inflammatory potential. The fundamental
lesion in the nephritic individual is a relative inefficiency in
eliminating foreign antigens, which persist in the circulation in
the presence of the antibody response, and may thus form large
amounts of soluble complexes. This view of glomerulonephritis
suggests that it is the result of various forms of relative
immune incompetence-that is, a manifestation of immuno-
deficiency. A little glomerular disease results from the com-
bination of antibody with specific antigens on the glomeruli-
for instance, antiglomerular basement membrane antibody
nephritis.

Antigen removal

The various therapeutic attacks on this condition are sum-
marised in table I. Although we have identified over 30 different
antigens in occasional cases of glomerulonephritis, in most
patients the antigen cannot be removed as it is unknown.
Many of the antigens in human glomerulonephritis may, in
fact, be the common pathogens to which we are all susceptible
and the major lesion, mentioned above, may lie with the host.
We can, however, remove the antigen in some patients because
it includes the treatment ofa persistent infection. The treatmentof
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TABLE i-Possible modes of treatment for glomerulonephritis

Removal of antigen:
From environment
From patient
From plasma

Alter immune balance
of individual host:
Suppress or remove

antibody
Increase antibody
Add excess antigen

Inhibit or remove mediators
of inflammation:
Complement
White cell proteases
Fibrin 'plasmin
Platelets
Kinins
Lymphokines
Histamine and SRS-A
Prostaglandins

syphilis, subacute bacterial endocarditis, or infected juguloatrial
shunts inserted for hydrocephalus by surgery and antibiotics
is followed in most cases by resolution of disease; or at least
an arrest in decline in renal function.

In malaria, on the other hand, antimalarial chemotherapy
in conventional doses so as to eliminate the replicating parasite
from the circulation does not arrest the renal disease. This
suggests that either enough malarial antigen persists in the
tissues to continue the immune events or that a secondary
mechanism affecting autologous antibody against something
in the glomeruli has taken over. It is also possible (although
much less likely) that some other event associated with the
malaria, which induces quite profound immunosuppression,
determines the nephritis, and not the malarial antigen itself.

Alterations in immune balance

Specific treatments, however, are not available for most of
the few identified antigens-for example, hepatitis B virus.
Sometimes the antigens are endogenous (such as DNA or

thyroglobulin) and cannot be eliminated. In these cases the
patient's immune responses might be manipulated so as to
render him incapable of forming immune complexes or of
eliminating the antigen for which no chemotherapy is possible.
Since glomerulonephritis is supposed to result from immuno-
deficiency, the best result would be to shift the patient towards
greater immune responsiveness; alternatively, immunosuppres-
sion might reduce antibody formation to such a low level that,
again, toxic immune complexes were not formed. This runs

the risk, if the antigen is a replicating foreign organism, of
increasing infection.

As we begin to understand the complexity of the immune
system, immune stimulation remains in its infancy. Antibody
production appears to depend on a complex interaction between
several types of lymphocytes acting upon the differentiated
plasma cell that produces the antibody. Drugs that "stimulate"
or "suppress" lymphocyte function will have effects at present
unknowable on this system. One drug, however, is already
being used experimentally that appears to increase the ability
to react to some antigens. This is the antihelminthic drug
levamisole. It suffers from the disadvantage that it may induce
agranulocytosis in some people, but drugs that can achieve
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the same effect will undoubtedly be used in the future treatment

of glomerulonephritis.
The alternative approach, that of depressing the immune

response, has been more exploited, although with little success

in primary glomerulonephritis. Possibly in some cases the
nephritis would be made worse by "immunosuppression,"
and some evidence suggests that this does indeed happen.
I think that what benefit has accrued from using immuno-
suppressive drugs has resulted from their ability to inhibit
inflammatory responses (discussed below). Immunosuppression,
however, is probably necessary to accompany the depletion of
antibody or immune complexes that may be achieved by re-

peated plasmapheresis.
Plasmapheresis-This complex and expensive treatment has

been tried experimentally in patients with the most severe

forms of antiglomerular basement membrane and soluble
complex nephritis, associated with extensive extracapillary
crescent formation round the glomeruli and severe decline
in renal function. Normally the removal of antibody leads to
its synthesis in increased quantity, and immunosuppression
is necessary to depress this response. Plasmapheresis appears to

benefit patients with anti-GBM nephritis, but it is not yet clear
whether the results in severe soluble complex disease are better
than chance or those obtainable by other regimens. Nor is it
clear whether the benefit, if present, results from the depletion
of mediators of inflammation from the circulation, rather than
the removal of toxic antibody or toxic complexes.

Inhibition or removal of mediators of inflammation

Acute injury in experimental glomerulonephritis results
from the interaction of complement and polymorphs. We know
much less about chronic injury in human or experimental
glomerulonephritis, but it appears that complement is not
necessary, and that coagulation mechanisms, both fibrirn and
platelet-mediated, are intimately concerned in inducing,
amplifying, or maintaining the injury. This knowledge has
resulted in the use of drugs capable of inhibiting one or more

aspects of the inflammatory response, alone or in combination.
These drugs fall into several classes. Firstly, there are drugs
which, as well as possessing some anti-inflammatory effects,
are immunosuppressant: corticosteroids such as prednisone;
mustard-like drugs such as cyclophosphamide and chlorambucil;
and purine antagonists such as azathioprine. Then there are
drugs that affect prostaglandin synthesis and are anti-inflam-
matory (although these agents all inhibit platelet aggregation
and release), such as aspirin and indomethacin. Finally, there
are drugs that are thrombin antagonists, such as heparin and
warfarin, and platelet antagonists, such as dipyridamole,
sulphinpyrazone, cyproheptadine, and, as noted above, aspirin
and indomethacin again.

TABLE iI-Results of controlled trials of inhibitors of inflammation in human glomerulonephritis

Form of glomerulonephritis Drug Duration of Effect on glomerular Author(s)
trial (yr) filtration rate

Proliferative .Corticosteroids 2-4 None, mortality increased Black et al (1970)
Mesangiocapillary Corticosteroids (altemate day) 1 None ISKDC (1977)
Proliferative .Corticosteroids + azathioprine 2 None, mortality increased MRC (1971)
Proliferative .Corticosteroids + azathioprine 1 None Sharpstone et al (1969)
Proliferative .Corticosteroids + azathioprine 1 None ISKDC (1970)
Proliferative .Cyclophosphamide 2 None Koelz et al (1975)
Proliferative .Cyclophosphamide 0-25 Some Balslov et al (1975)
Proliferative .Cyclophosphamide 1 Some German collab study (1977)
Proliferative .Indomethacin 2-4 Proteinuria initially diminished MRC (1977)
Proliferative .Indomethacin 1 None German collab study (1977)
Membranous nephropathy .Corticosteroids 2-4 None Black et al (1970)
Membranous nephropathy .Corticosteroids + azathioprine 2 None MRC (1971)
Membranous nephropathy .Azathioprine 1 None Canadian collab study (1977)
Membranous nephropathy .Cyclophosphamide 2 None Donadio et al (1974)
Membranous nephropathy .Chlorambucil 1 None, proteinuria decreased Lagrue et al (1975)

ISKDC = International Study of Kidney Disease in Children.
MRC = Medical Research Council (Great Britain).
Collab = Collaborative.
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CORTICOSTEROIDS AND IMMUNOSUPPRESSANTS

There are considerable data on the effect of these different
agents in various forms of experimental nephritis. The results
are easily summarised: no beneficial effect of corticosteroids
or immunosuppressants has been described, and several reports
suggest that heparin may make both soluble complex nephritis
and anti-GBM nephritis worse. The only improvement re-
corded has been with antiplatelet agents. Several antiplatelet
agents not only improved the histological appearance in various
forms of experimental glomerulonephritis but also diminished
proteinuria. Most of these experiments, however, concerned
only mild nephritis.

Nevertheless, all these agents have been used in human
glomerulonephritis alone and in combination. The pattern
has been depressingly similar. Firstly, a few pilot studies
suggest that a particular drug in a particular form (or all forms)
of nephritis produces benefit. Then a larger uncontrolled study
kindles enthusiasm, with glowing accounts of severe nephritis
made better. Finally, one or more controlled studies fails to
show an effect on any form of nephritis tested, with a con-
siderable body of side effects in the treated patients. Table II
summarises the controlled studies carried out to date in mem-
branous nephropathy and in mixed proliferative glomerulo-
nephritis, employing anti-inflammatory corticosteroid and
immunosuppressive drugs (full bibliography in first reference).
Apart from some short-term benefit from cyclophosphamide,
not confirmed in the longer-term study from Newcastle, and
diminution in proteinuria of membranous patients treated
with chlorambucil, no effect has been seen in any study. Indeed,
the mortality of the treated group in the Medical Research
Council's trials of corticosteroids and of corticosteroids and
azathioprine was higher than in the control group, even when
only deaths from uraemia were considered. This suggests
that in some patients the glomerulonephritis was made worse.
Few of these trials were ideal, and some doubt remains in

several directions. In particular, the Medical Research Council
trials included only few patients with membranous nephropathy;
and in the corticosteroid trial the dosage was not constant,
nor the course very prolonged. Others have published data
that suggest an effect with six or eight months' treatment with
corticosteroids, and, although other data (including our own)
do not support this, a further trial of corticosteroids with or
without immunosuppressant drugs seems justified. Such a
trial is at present under way in the United States, but, unless
this shows an effect, present evidence suggests that membranous
nephropathy should not be treated. In any case, one-quarter
of patients with this condition remit spontaneously, and any
decline in renal function is almost confined to those with a
persisting nephrotic syndrome; nor does it appear until five
years or more from the discovery of the disease. If any treatment
is to be given to this group of patients it should be confined
to those with a high chance of a serious future course.
A further doubt arises with treating proliferative glomerulo-

nephritis by indomethacin. The Medical Research Council
trial used only 100 mg/day in patients with predominantly
normal renal function, whereas reports of successful restoration
of declining renal function towards normal have been with
higher doses, sometimes accompanied by small doses of cyclo-
phosphamide. Again there seems to be a case for further trial
of this drug, especially in view of its antiplatelet activity and
the favourable results in animal nephritis.

ANTICOAGULANT DRUGS

Anticoagulant drugs have rarely been used in human disease
on their own. Usually, antithrombin and antiplatelet drugs
have been given against a background of immunosuppression
in the belief that only if all possible routes of glomerular injury
were inhibited would an effect be seen. This toxic combination
of drugs should not be given to patients whose disease does

not satisfy strict criteria for serious disease. To date, therefore,
"cocktails" of immunosuppressive and anticoagulant drugs
have been used only in severe proliferative glomerulonephritis,
either with extensive epithelial crescent formation or a mesangio-
capillary proliferative glomerulonephritis and persisting severe
proteinuria. I think that these combinations should not be used
for milder forms of glomerulonephritis when many years'
treatment will be needed to establish their worth. Nevertheless,
a trial of such treatment in membranous nephropathy is under
way in Australia, in parallel with a similar trial in mesangio-
capillary glomerulonephritis.

In the absence of controlled trials we are still in the second
stage of evolution with these drugs-the stage of enthusiastic
reports. Since some of these have emanated from our own
unit-their enthusiasm tempered I hope, by caution-it is
difficult for me to give a balanced account. The problem is
to know whether the prognosis of the treated patients would
have been, in the absence of treatment, as bad as we suppose
on the basis of previous data. Usually this turns out not to
have been the case, but for patients with proliferative glomerulo-
nephritis and extensive crescent formation (> 60-70°,, of
glomeruli) the prognosis does appear to be bad. Also, the
treatment does not seem to work if decline in renal function
results in the patients being anuric or needing dialysis, although
we have now seen recovery in one such patient. It will be
difficult to have controlled trials in these rare, extremely ill
patients, but in their absence we must remember that the
prognosis of the patient now includes regular dialysis and
transplantation with a reasonable prospect for survival.
Certainly, I would not use this treatment myself without
decline of renal function over a short period and severe
histological change.
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ONE HUNDRED YEARS AGO As long ago as 1860, I well
remember, when a pupil of Mr John Tyler Featherstone, assisting
that gentleman to insert a seton composed of six cords of silk into
a large goitre which was compressing both in the mesial line and
bilaterally the larynx of a boy aged 10. The seton remained in, as far
as I remember, about eight weeks, being from time to time moved
about so as to induce inflammatory action and to give outlet to the
resulting pus. The case was entirely successful, and I saw the patient
only a few years ago-a perfectly healthy man, with no affection
whatever of the breathing or vocal functions.

Subsequently, while practising in Derbyshire, I have met with a
great number of cases of bronchocele; but only a very small proportion
of them could be described as of the suffocative type. In one case,
that of a young woman aged 18, I followed out the same plan of treat-
ment which I had remembered as so successful, and with good results.
After the seton had been in some ten days, suppuration began, and
the tumour was gradually lessening in size; but the patient was suffer-
ing from heart and kidney affection, and, after taking cold, pneumonia
ensued, ending in uraemic poisoning and death seven weeks after the
commencement of the treatment.

In the slighter cases, when seen early, I have generally found that
the iodide of potassium ointment rubbed into the swelling once or
twice a day, with the administration internally of both the iodide and
bromide, or, in cases of an anaemic nature by no means uncommon, of
the iodide of iron with bromide of potassium, will, if the treatment be
steadily persevered in, produce a complete cure.

I may just remark that I found these cases by no means confined to
Derbyshire or to a limestone formation. I had several cases under my
care from the neighbouring counties of Nottingham and Stafford.
(British Medical Journal 1877.)

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.1.6074.1457 on 4 June 1977. D
ow

nloaded from
 

http://www.bmj.com/

