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within the context of approved ethical standards and conduct
of those concerned, and continued public trust, can be
ensured.

Reference
1 Medical Research Council, "Responsibility in Investigations on Human

Subjects," Annual Report for 1962-3, Cmnd. 2382, pp. 21-25. Lon-
don. H.M.S.O., 1964. Republished in British Medical Yournal, 1964,
2, 178.

Appendix

Standing Committee on the Use of Medical Information for
Research

The Council has decided to set up a Standing Committee with
the following terms of reference:

(i) to establish, interpret, and review provisions governing
the collection, security, use of, and access to confidential medical

research data in accordance with principles determined by the
Council in its statement "Responsibility in the Use of Medi-
cal Information for R- search;" and to consider questions con-
cerning interpretation of this statement.
(ii) in the light of these provisions, to advise* its staff and
others who receive grants or o-her support from it on questions
on the use of or access to such confidential medical research
data.
The committee, which will be responsible to the Council, will

consist of a chairman, deputy chairman, and representatives of the
public and the medical profession.
The Medical Research Council wishes to acknowledge the help

and advice received from its Committee on General Epidemiology,
which was responsible for drafting this statement. The members
concerned were: Professor D. D. Reid (chairman), Dr. A. M.
Adelstein, Professor E. D. Acheson, Professor E. A. Cheeseman,
Professor A. L. Cochrane, Dr. M. A. Heasman, Professor W. W.
Holland, Professor E. A. Smith, Dr. A. H. Snaith, Dr. P. A.
Walford, Dr. J. M. G. Wilson, Professor J. K. Wing, Dr. M.
Ashley-Miller (secretary), Dr. G. K. Matthew (observer). In addi-
tion the council received valuable assistance from the chief medical
officers of the Health Departments, the British Medical Association,
and the directors of certain of its own establishments.

Clinicopatlological Conference

Essential Malignant Hypertension with Renal Failure and
Persistent Australia-antigenaemia

DEMONSTRATED AT THE ROYAL POSTGRADUATE MEDICAL SCHOOL

ARRANGED BY PROFESSOR C. T. DOLLERY AND PROFESSOR C. V. HARRISON

British Medical Journal, 1973, 1, 216-223

PROFESSOR C. T. DOLLERY (1): This patient represents a
general problem and a special problem. The general
problem is less common nowadays because the treat-
ment of hypertension has become more effective. At one time
we had many patients with malignant hypertension dying in
uraemia, and frequent conferences to discuss them. They are
less common now because these patients are prevented from
progressing into renal failure by earlier treatment. The special
problem, around which much of today's discussion will
orientate, is that he had a very strongly positive Australia
antigen.
This patient was a Pole who had lived in this country for

20 years. He was 45 years old at death, and he first came to
this hospital seven years ago 'to the renal outpatient
department, where he was found to have mild hypertension
(160/100 mm Hg). At the time we were not taking so much
notice of mild hypertension in young men-we would take
more notice today. However, he had an intravenous pyelogram
and it was normal; his blood urea level was slightly raised
at 41 mg/100 ml. No treatment was recommended and the
patient left to attend a chiropractor.
He was well for five years after that, but then attended

gastroenterology outpatients, complaining of rather indefinite
abdominal pain, with loss of appetite and weight loss of
several pounds. His blood pressure was normal, but his liver
function tests were abnormal: bilirubin normal at 0-6 mg/100

ml; alkaline phosphatase very slightly raised at 16KA units;
isocitric dehydrogenase very high at 30 units (N 3-8) and
the SGOT raised at 63 units (N<20). A diagnosis was made
of anicteric hepatitis, and over the next few weeks the
symptoms abated, the liver function tests returned to normal,
and he was discharged.
Soon after this he developed gradually worsening

frequency of urination at night and breathlessness on exertion.
He had a small haemoptysis and came up to hospital in July
1970 looking ill. His blood pressure was 180/125 and there
was evidence of left ventricular failure with tachypnoea and
basal crepitations in the lungs, and bilateral papilloedema with
cottonwool spots and small haemorrhages. So he fulfilled the
clinical criteria of malignant hypertension, and we would
expect that if he had had a renal biopsy at that stage it would
have shown fibrinoid necrosis and onion-skin proliferation in
the arterioles.
We normally treat malignant hypertension as a medical

emergency, usually with diazoxide-which is a vasodilator
substance related in structure but not in pharmacalogy to
chlorothiazide. With a dose of 300 mg his blood pressure fell
rapidly and he was then controlled on oral methyldopa, digi-
talis, and a diuretic. He came out of failure and his pressure
was well controlled. Many investigations were done and I shall
draw your attention to a few of the most important. Before
treatment his blood urea was 53 mg/100 ml and creatinine
clearance 36 ml/min; proteinuria was 9 g/per day and he had
a low serum potassium of 2-7 mN. Hypokalaemia is common in
accelerated hypertension, and these patients in the malignant
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phase of hypertension usually have a high plasma renin. Renin
forms angiotensin 1 and this is converted to angiotensin 2,
which is a very potent stimulator of aldosterone secretion.
Chest x-ray films showed an enlarged heart, and the E.C.G.
showed severe ventricular hypertrophy, with a high voltage
and inverted T waves.
Later investigation showed that his serum albumin was

low at 2-7 g/100 ml. The gammaglobulin fraction was raiEed
to 2 g/100 ml and the immunoglobulin values IgG 880
mg/100 ml, IgA 390 mg/100 ml, and IgM 130 mg/100 ml.
The urinary vanilylmandelic acid level was normal. He had
negative tests for L.E. cells and for antinuclear factor, together
with a normal plasma C3 complement. A renal biopsy was
attempted but it failed. The patient was uncooperative, and
this was a most important feature of his illness. We never
got through to him very well, partly because of a poor
command of English, and this made treatment more difficult.
He was discharged from hospital on antihypertensive

treatment-methyldopa 750 mg three times a day; frusemide,
80 mg in the morning and 40 mg at midday; digoxin, 0-25 mg
in the morning; and Slow K 18 g, three times a day. Blood
pressure control, though good in the ward, was never entirely
satisfactory as an outpatient. Over the next four months he
was readmitted three times. We suspected that he did not
take his drugs as prescribed, and also his blood pressure
was exceptionally difficult to control. The grade IV retinal
changes never resolved-which they normally would do
fairly rapidly if one has good control of blood pressure-and
he remained ill and apathetic with a poor appetite, and he
lost weight.

In January 1971 he was admitted again for the last time. He
looked ill and was breathless at rest. His pressure was 210/130
mm Hg, both lying and standing-though he was on quite a
large dose of drugs. He still had an enlarged heart, and the
fundi still showed Grade IV changes. In January the creatinine
clearance was 20 ml/min, in February 13 ml/min, compared
with 36 ml/min only a few months before. So there had been
a rapid decline of renal function associated with poor control
of his pressure. He continued to have heavy proteinuria.
We tried very hard to control his blood pressure and he

suffered severely from the toxicity of the high doses of drugs
we were compelled to use. He developed a Parkinsonian-like
tremor with extrapyramidal rigidity from methyldopa in doses
of 6 to 8 g a day, so we had to stop it. At this time he suffered
acute paranoid disorders and became violent and very difficult
to handle. He was given clonidine, a newer hypotensive drug
which has an effect mainly on the central nervous system in
diminishing the sympathetic outflow, but also has a peripheral
effect on smooth muscle in the arterioles. Given this drug in
large doses of 900 ,ug three times a day, he developed
paralytic ileus. The surgeons wanted to open his abdomen,
suspecting some organic bowel obstruction, but we temporized
and he improved again when we stopped the clonidine. We
suspect this may have been the effect of the large dose of
clonidine upon the smooth muscle of the gut, though we have
no proof. We tried the beta-receptor blocking drug pro-
pranolol, and, perhaps not very surprisingly (as he had been
in heart failure before), heart failure was precipitated again,
and so we had to stop that. We used very large doses of
frusemide to deplete him of salt, and this did make it easier
to control the blood pressure, but it caused a very sharp de-
cline in his glomerular filtration rate and a further rise in his
blood urea.
By this time the patient was in a really parlous state. His

blood urea level was high and he had started to have fits. The
only course open now was dialysis, possible bilateral
nephrectomy, and renal transplant. Before these procedures
could be initiated, the presence or absence of Australia antigen
had to be determined, and, unfortunately for him, he had
one of the most strongly positive tests ever observed. This
ruled him out for haemodialysis or a transplant programme,

and after that our efforts were directed at keeping him
reasonably comfortable. There was really nothing more we
could do, and eventually he died in uraemia with pulmonary
oedema and pneumonia, in May 1971.
Can we see the x-ray films, now, please?

RADIOLOGICAL FINDINGS

DR. M. J. RAPHAEL (2): The chest x-ray film at first attendance
in 1964, when the blood pressure was 160/100, is normal.
On admission as an emergency in July 1970 it showed a
slightly enlarged heart and massive pulmonary oedema. By
October this had largely cleared, only to recur in December
and partly clear by January 1971. We also have a pyelogram
of 1964, in which the collecting systems look normal and the
length of the kidneys is roughly 14-5 cm on the right and 13
cm on the left-that is, probably within normal limits. Finally,
we have a picture of his abdomen during this attack of what
was taken to be paralytic ileus; there is very gross distension
of small bowel and some faeces in the caecum.

Necropsy Findings

PROFESSOR C. V. HARRISON (3): He was an emaciated man,
5 ft (150 cm) tall and weighing 7 st 10 lb (49 kg).

INTERNAL EXAMINATION

The heart weighed 555 g (N 290 g) and showed hypertrophy
of both ventricles. The left was 22 mm thick (N 15 mm) and
the right was 5 mm thick (N 2-3 mm). The coronary arteries
showed some non-occlusive atheroma. The muscle was
macroscopically healthy. Microscopically, the hypertrophy was
cconfirmed, but there were also a few small foci of calcification
in both ventricles, occlusion of a small intramuscular coronary
branch, and corresponding local muscular fibrosis in the right
ventricle. This was believed to be due to his malignant
hypertension.
The kidneys together weighed 244 g (N 300 g) and showed

widespread irregularly distributed cortical shrinkage (fig. 1).
Microscopically there were areas of cortical atrophy without
glomerulitis, these appeared to correspond to narrowing of
the arcuate arteries, sometimes reaching near occlusion. The
arterial narrowing was of the "onion skin" type seen in
classical malignant hypertension (fig. 2). Similar hypertensive
change was found in arteries in the capsule of the suprarenal.
The liver was normal size (1,492 g) and macroscopically no

lesion could be recognized. Microscopically the portal tracts
were widened by fibrosis and sometimes they joined up (fig.
3). There was a lymphocytic infiltration of the portal tracts
and occasionally a few liver cells were enclosed in the fibrosis
(fig. 4). Neverthless, plasma cells were not present and the

*4

FIG. 1-Macroscopic view of kidneys showing widespread irregular cortical
shrinkage.
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In the left pyriform fossa there were three small ulcers.
Microscopically these showed a septic type of reaction with
very numerous Gram-positive cocci.
The pleural cavities contained 200 ml (right) and 500 ml

(left) of turbid effusion. The lungs were heavy-right 905 g,
left 809 g. The right showed bronchopneumonia, going on to
abscess formation in the upper lobe and oedema in the lower
lobe. The left showed some haemorrhagic areas in the upper
lobe and just perceptible bronchopneumonia in the lower
lobe. Microscopically these findings were confirmed. The
abscesses in the right upper lobe contained vast numbers of
Gram-positive cocci. The haemorrhagic areas in the left upper
lobe contained many Gram-positive rods. A few yeasts were
also found in the right lower lobe, but were not accompanied
by significant reaction (fig. 5).

FIG. 2-Severe narrow of eres in the kidney with one vesse entrey
occluded by intimal proliferation. (Masson's trichrome x 46.)

FiG. 5-Yeasts in lower lobe
(P.A.S. x 340.)

PIG. 3-Portal tracts in the lver are widened, fibrosed and are joining up.
(H&E x34.)

FIG. 4-Inflammation and fibrosis in portal tract with a group of "cut off"
cels. (H & E x 87.)

neighbouring liver cells were free from deerative changes.
There was also some passive congestion and minimal
siderosis. The liver lesion was interpreted as a chronic, per-
sistent, rather than a chic aggressive hepatitis.

of lung with little surrounding reaction.

The spleen contained an infarct but the site of origin of
the embolus was not apparent. There was also slight
siderosis. The parathyroids appeared normal macroscopically,
though microscopically they were hyperplastic in that they
were devoid of fat.
Other organs were within normal limits.

Pathologist's Diagnosis
(1) Essential, malignant hypertension with renal failure.

(2) Cardiac hypertrophy (555 g) and focal myocardial
calcification.

(3) Chronic persistent hepatitis (with circulating Australia
antigen).

(4) Staphylococcal ulcers in left pyrform fossa.
(5) Bronchopneumonia with abscess formation (staphylo-

coccus and Pseudomonas pyocyanea and a yeast).
(6) Bilateral pleurisy.

Discussion

AUSTRALIA ANTIGEN

DR. J. D. ALMEIDA (4): I would like to discuss the laboratory
findings in this patient under two headings-firstly, his own
status as regards the Australia antigen (Au-Ag), and, secondly,
the research findings that have emerged out of the unusual
nature of the Australia antigen that he carried. But first we
shall have to consider some of the background to the Au-Ag.

Fig. 6 shows the typical appearance of the Au-Ag. There
are three different morphological structures present: numerous
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hepatitis and the variants now associated with it have aspects in
common with immune complex diseases.3

To turn now from the general to the particular: examination
of the serum from today's patient in the electron microscope
showed an extremely high titre of Au-Ag particles. The
particles were unaggregated by antibody and hence he was
in a carrier state. It is interesting that Professor Harrison has
told us that there was only a minimal amount of liver
damage. But the most interesting feature of this patient's
serum was an extremely high proportion of the Dane particles
-that is the large 420A form with an internal component (fig.
7). In the more usual Australia-antigen-positive serum, the
number of Dane particles are just within the limit of
sensitivity of the electron microscope-probably around 106
particles per ml-but in the serum from this patient each
field contained numerous Dane particles, possibly amounting
to 109 to 1010 particles ml. This means that 1 ml of his serum
would be equivalent to about 1 litre of serum with a more
usual concentration of Dane particles.

FIG. 6-A negatively stained preparation of Australia antigen from serum
showing the three forms associated with it. These are 200A diameter spheres
and tubules and a more complicated 420A particle known as the Dane
particle. In the common type of specimen, such as this, the 200A forms
greatly outnumber the Dane particles and in this micrograph only one Dane
particle (arrowed) is present. ( x 300,000.)

spheres and tubules of about 200A diameter, and very
occasional particles of more complex structure having a
diameter of 420A, and containing an inner spherical com-
ponent of diameter 270A. These last are the Dane particles,
which make up a small proportion of all Au-Ag preparations
and which at the moment appear the best candidate for being
the virus of serum hepatitis.
There is now no doubt of the connexion between Au-Ag

and serum hepatitis,' but there are several unexplained
anomalies.

Firstly, the Au-Ag does not behave in the usual way from an
immunological standpoint: those who are experiencing an attack
of serum hepatitis form antibody to the antigen during the course
of the disease, but normally when the antigen is eventually clear-d
from the system the antibody to it disappears also. This has the
unfortunate result that it is impossible to use serological methods
in the laboratory to establish whether or not a particular patient
has experienced this disease. Secondly, an individual can have one
of several different responses to the Au-Ag. The most common re-
sponse pattern to Au-Ag-contaminated blood or blood products is
that he develops serum hepatitis. Another pattern is that he becomes
positive for the antigen but does not form antibody to it. These
are the silent carriers of Au-Ag and though we know2 that some
of these have been carriers for over 20 years, they have normal
liver function and when serum is examined in the electron m:cro-
scope it shows antigen without associated antibody. It is possible
to say this because antigen without associated antibody is seen
to be distributed randomly on the microscope grid, while if anti-
body is present, the antigen is aggregated and is surrounded by a
halo of antibody molecules (immune complex).
A third pattern is seen in the individual who can form anti-

body to the antigen, but persists indefinitely in a state where
immune complexes can be found in the serum. This last group
contains those found to have chronic viral hepatitis and also
those exhibiting extrahep2tic effects of the Au-Ag. Because of th:s
variation in effect of the Au-Ag, depending on the immune
response which it elicits, it has been suggested that serum

FIG. 7-Occasional patients have been found where there was a greatly
increased proportion of Dane particles, and today's patient is one of these.
In the field shown here there are six Dane particles associated with only a
few of the 200A form. ( x 300,000.)

An Experiment With the Dane Particles

In possessing this high titre serum, we have been able to
undertake experiments on the Dane particles which have not

not been possible hitherto. The serum was treated with
detergent Tween 80, and the resultant preparation examined
in the electron microscope. It was found that the outer
envelopes of the Dane particles were disrupted and the
internal 270A component either completely or partially
released. This allowed us to obtain much clearer micrographs
of this internal component and it is obvious that they have
a strong resemblance to well-known viruses such as the
rhinoviruses.

We then looked at the effect that serum from various categories
of patients would have on this internal component. Now today's
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patient was in what we call the carrier state and did not have
any antibody to the Australia antigen itself. We were therefore
very surprised to find that, when his serum was reacted with hYs
own Tween 80-treated antigen, he could be shown to have a high
titre of antibody to the internal component (fig. 8). We then took
sera from a group of patients who had had serum hepatitis but
had no remanng antibody to the Australia antigen, and mixed
these with the Tween 80-treated serum of our patient. In all
instances, the sera contained antibody to the internal component.
Furthermore, because we were lucky enough to have available
a store of sera from other patients from the artificial kidney unit,
we have been able to check two sets of paired sera from before
and after an attack of serum hepatitis. In both cases the serum
from before the disease did not contain antibody to the internal
component, while those after the attack did.

FqG. 8-Splitting the Dane particles with the deterget Tween 80 releases the
internal component and it is possible to use such detergent-treated prepara-
tions to show that patients who have had serum hepatitis have antibody to
this intemal component. The field shown here shows seven of these internal
components very much obscured and aggregated by antibody molecules.
( x 300.000.)

This work is sdll at a fairly early stage but it does look
as though the serum from today's patient has given us the
opportunty of examining a new antigen-antibody system
associated with the Australian antigen.4 It is hoped that this
new system may well be able -to establish whether any
particular individual has been exposed to the virus of serum

hepatitis.

DR. D. J. EVANS (5): Considering the enormous concentration
of Dane particle in this patient's serum, is it possible to
determine whether or not the particle contains nucleic acid?

DR. ALMEIDA: This is exactly what we would like to do, but
you need very large quantities of serum. Although we collected
all the serum available, there was not enough.

DR. A. BRECKENRIDGE (6): We had a discussion on the staff
round here two weeks ago about extrahepatic manifestations
of viral hepatitis, and I would like to ask Dr. Almeida if she
thinks that any of the renal damage or arterial damage could
conceivably have been due not -to hypertension but to
Australia-antigen-induced disease.

wRIISH mEDICAL JOURNAL 27 JANUARY 1973

ROLE OF IMMUNE COMPLEXES

DR. ALMEIDA: The patient who was discussed previously had
enormous complexes of Au-Ag and antibody in his circulaton
all the time we followed him. But with today's patient we have
the opposite situation: the antigen without the antibody, and
so there are no immune complexes, which is why I am happy
about the minimal extent of liver damage, and therefore the
answer to this question is "No." In other words, because of
the lack of antibody I think it very unlikely that any organ
was affected by the presence of immune complexes.

PROFESSOR C. C. BOTH (7): Yes, but your point is that with
a previous patient who had Australia antigen with a lot of
antibody round it you postulated that this was a circulating
immune-complex disease-and the patient presented with
what appeared to be a myositis with arterial damage. Now,
if I remember rightly, Professor Harrison found the arteriolar
damage to be quite different to anything he had ever seen
before.

PROFESSOR HARRISON: That is correct.

PROFESSOR BOOTH: It was not a true polyarteritis and it
was different to our patient today.

PROFESSOR HARRISON: Yes, it showed two features which
were a little unusual. Firstly, the response was 90%
lymphocytic without polymorphs, without eosinophils, and
with few monocytes. Secondly, with quite a brisk vasculitis
there was no medical necrosis and it was affecting very small
vessels, whereas the onslaught in today's patient was on big
and macroscopically visible arteries.

PROFESSOR BOOTH: So you would not associate this with an
immune-complex disease?

PROFESSOR HARRISON: I would think not.

DR. D. K. PETERS (8): Could I comment on immune-complex
disease? The factors that determine the localization and in-
flammatory effects of immune complexes-that is, whether an
arteritis, glomerulitis, or arthritis develop-are only starting
to be properly appreciated. The size of the immune complex,
the relative proportion of antigen and antibody, and certain
complemet-dependent phenomena are important. It is pos-
sible to prevent arteritis in acute serum sickness by removing
complement from the animal, but this procedure is without
effect on glomerulonephritis.5 So probably in man immune-
complex disease may take several forms and the absence of
the characteristic glomerular appearances of immunoglobulin
deposits does not rule out an immune-complex aetiology. At
the same time, it has to be admitted that the vascular lesions
in this patient were characteristic of primary hypertension.

PROFESSOR BOOTH: I suppose the other fact against the vas-
cular disease being related to this is that he was known to be
hypertensive before he developed anicteric hepatitis.

PROFESSOR DOLLERY: It was a very mild hypertension at that
time.

PROFESSOR BOOTH: And a mild attack of hepatitis. It might
have been going on for sometime too, I suppose.

SOME DEFINITIONS

DR. G. NEALE (9): I wonder if Dr. Almeida could clarify the
difference between Australia antigen, the Dane particle, and
the internal component of the Dane particle, because I know
that many people will not be clear about this.
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DR. ALMEIDA: First I think we must be clear as to wha.t is
meant by the term Au-Ag. As previously described, the anti-
gen can be found in three different morphological forms, as
illustrated in fig 6. If we add antibody to the Au-Ag to a
preparation of the type shown in this figure, then all three of
the morphological forms will be aggregated showing that they
possess antigen sites in common. Now if you use as antigen the
Tween 80-treated Au-Ag you expose the core of the Dane
particle for the first time and the antibody that reacts with
this is not the one that reacts with the various forms of the
Au-Ag. In other words, Au-Ag seems to contain two separate
antigen-antibody systems: one associated with the various
forms of the Au-Ag proper, and one with the internal com-
ponent of the Dane particle.

DR. NEALE: Can you tell us what you think the 200A particle
is, because this is the one which has been associated with
possible immune-complex disease.

DR. ALMEIDA: Yes. We are dealing here with quite a common
viral phenomenon, where you get a cell producing not just
virus particles but an excess of viral protein which can poly-
merize into a variety of different forms. In serum hepatitis
the Dane particle is probably the complete virion, while the
small spheres and tubules are polymerized excess virus protein.

PROFESSOR DOLLERY: Are you saying that those other pro-
teins are produced by the virus? You have the odd situation
in other people where there are a few Dane particles, but
masses of rods and spheres. There seems to be a disproportion
here?

DR. ALMEIDA: Yes, I am suggesting that the excess protein is
produced by the virus. Why people exhibit very different pro-
portions of the three forms of the antigen we do not yet
understand but there is nothing unacceptable about different
hosts handling the virus in very different ways.

PROFESSOR DOLLERY: The transmission of infection would
depend upon the Dane particle and not on the others?

DR. ALMEIDA: That is right. But if you look hard enough
you will find the Dane particle in every Au-Ag-positive speci-
men.

SOURCE OF HEPATITIS

PROFESSOR BOOTH: We associate the Australia antigen with
serum hepatitis in general. What proportion of straight infec-
tive hepatitis (that is, non-serum transmitted) shows Australia
antigen?

DR. ALMEIDA: The simple answer to that is none.

PROFESSOR BOOTH: But we are dealing with a patient who
has apparently had an episode of anicteric hepati.tis. Is this in
any way related to an injection?

PROFESSOR DOLLERY: That was looked at, but it did not
seem very likely.

PROFESSOR BOOTH: So are you proposing that what you are
seeing here is in fact a type of hepatitis which is some sort
of infectious hepatitis?

DR. ALMEIDA: No, not at all; the number of methods by
which one can be exposed to other people's blood is more
numerous than one thinks. Anyone in a hospital environment
has a greater chance of contracting the antigen than the
general population.

221
PROFESSOR BOOTH: Yes, but I am merely trying to raise the

issue-what was this original attack?

DR. NEALE: This was serum hepatitis, by which I mean
Australia-antigen-positive hepatitis. How was it acquired? It
may have been transmitted directly by blood; it might have
been transmitted by air-borne droplets, as has been suggested
recently by Dr. Almeida;6 it may even have been transmitted
by ingestion of infected material.7 We just do not know.

DR. G. R. THOMPSON (10): I saw the patient when he first
presented and we tried very hard to find a history of injec-
tions, but we could not get any confirmation from either his
own doctor or from any of the hospitals he had attended. But,
as Professor Dollery pointed out, he was in the habit of con-
sulting unorthodox practitioners, and quite possibly he may
have received one there.

PROFESSOR BOOTH: Now what about this liver damage? We
have got a chronic persistent hepatitis and this in Dr.
Almeida's past experience will reflect tissue damage, and is
associated with antibody. Is that not right? You are suggesting
a sort of autoantibody which is attacking both the virus and
cells of the tissue in liver.

DR. ALMEIDA: Yes, that is right.

PROFESSOR BOOTH: How does this fit in, Dr. Neale? What
sort of liver disease is this?

DR. NEALE: I think this is very difficult and we need to go
back to the pathologists for help. But first can we assume,
Dr. Almeida, that the virus in the serum is being produced
in hepatic parenchymal cells?

DR. ALMEIDA: Yes, we can. It is now well established that
in liver biopsy specimens from patients with serum hepatitis
there is frequently a 200A particle in the nuclei of parenchy-
mal cells, and on circumstantial evidence it is almost certainly
the same particle as we have seen in negatively stained homo-
genate of necropsy specimen of liver.

MARKERS OF HEPATITIS

DR. NEALE: So we tum to Professor Harrison to ask him if
he found any markers of viral hepatitis in the liver which he
examined at necropsy?

PROFESSOR HARRISON: I am sorry. I do not understand your
question. There was no morphological evidence of acute serum

hepatitis or acute infective hepatitis.

DR. NEALE: But did you find markers of viral hepatitis? In
other words, was there spotty necrosis of parenchymal cells
perhaps suggesting that there was viral replication occurring
within them, or were the findings those of non-specific inflam-
mation. After all, no one has yet proved that all patients with
chronic persistent hepatitis diagnosed histologically have had
viral hepatitis. Are there markers which will tell us whether
or not this patient had persistent virus infection?

DR. EVANS: Persistent hepatitis may follow a well-docu-
mented attack of viral hepatitis, so the histological picture here
could well be due to a previous attack of viral hepatitis.

DR. NEALE: It could follow, Dr. Evans, but in many cases

of chronic persistent hepatitis the patients present with low-
grade ill health and are found to have mild abnormalities of
liver function. They have not had an obvious attack of hepa-
titis and, indeed, today's patient did not have a itypical attack
of acute hepatitis.
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DR. EVANS: Well, this just means that they had a subclinical
attack, surely.

DR. ALMEIDA: I think Dr. Neale was making another point,
and it has worried me, and it is that the amount of this anti-
gen-particularly the Dane particles-present in the serum,

must mean that there would be a large number of cells some-

where producing this.

DR. EVANS: Could I ask Professor Harrison whether he con-

siders that groups of cells cut off in the portal tracts are a

permissible histological feature of persistent hepatitis. This
point bothers me.

PROFESSOR HARRISON: It worries me too, but unfortunately
human patients do not always behave like the books.

DR. PETERS: Could I ask Dr. Almeida if antibody has been
found in the liver in the sort of patients she described-that
is, in patients in whom the appearance of antibody in the
blood was associated with deterioration of liver function, and
disappearance with improvement of liver function. This is
obviously of importance, since immunoglobulin deposition in
the liver should be demonstrable if Dr. Almeida's hypothesis
that the immune response is responsible for liver damage is
correct. On the other hand, there is a much stronger case for
believing that the patients with polyarteritis associated with
Au-Ag,9 and the one patient with glomerulonephritis with
Au-Ag in the glomerulus,1' have an immune-complex disease.
It is also likely that the prodromal disorder, characterized by
arthropathy and rash, seen in some patients with serum hepa-
titis is also the result of immune complexes since reduced
levels of serum complement are sometimes seen."'

DR. ALMEIDA: Examination of Au-Ag-positive liver for anti-
body has not been done here, and I think that the reason
for this would be that it is very difficult to get either good
biopsy material or post-mortem material at the crucial time.

DR. PETERS: Could I ask the pathologists if immunofluores-
cence studies have ever been done on liver biopsies in patients
in whom the Au-Ag has been positive? Because if your hypo-
thesis is right, the antibody-antigen complex, which for some

unknown reason becomes localized in the liver cells, thus

causes the damage. On the other hand, the antibody might act

directly on antigen located in the liver cells. If either hypo-
thesis is correct, then it ought to be easy to demonstrate anti-

body in the liver.

DR. ALMEIDA: Well, actually, there is another very practical
reason, and that is that every time I ask somebody to cut

frozen sections of Australia-antigen-positive liver, they refuse!

DR. PETERS: But a most important point is that, with the

exception of the few patients who have polyarteritis, and the

one patient who has glomerulonephritis associated with Aus-

tralia-antigen, it is impossible to demonstrate the constituents

of an immune complex that is, antigen, antibody +
complement, in the lesion that you have said is caused by the

complex.

PROFESSOR BOOTH: To my knowledge, that has never been

shown in the liver; is that right?

DR. ALMEIDA: It has never been shown.

VASCULAR DISEASE

PROFESSOR BOOTH: I agree, it is something that ought to be

done. Can we come back to the vascular disease here because

this was a case of accelerated hypertension, going into a very
severe malignant phase, which was remarkably resistant to

BRITISH MEDICAL JOURNAL 27 JANUARY 1973

therapv. Is this in any way related to the severity of the
vascular disease? If you have got gross vessel changes like
this, do you get into an irreversible situation where your drugs
can no longer produce vasodilatation, and reduce the blood
pressure?

PROFESSOR DOLLERY: Not necessarily. Most patients with
malignant hypertension are controlled fairly well. When there
is renal impairment with salt and water overload and a high
cardiac output it is more difficult to lower the blood pressure
with drugs that blockade adrenergic neurones because the
nervous system is not playing much part in maintaining the
pressure. What one tries to do then is to deplete the patient of
salt and water and perhaps use other drugs such as a vaso-
dilator. We do see some people who are exceptionally difficult
to control. We did not have the level of renin measured in this
man, but in patients with malignant hypertension it is often
very high; in this group of patients circulating angiotensin
may have a role in maintaining blood pressure.

DR. PETERS: The experience of most haemodialysis units is
that in most patients with end-stage renal failure salt and
water depletion alone will eventually control the blood pres-
sure. But there exists a minority of patients who continue to
have resistant hypertension. These patients often present a
characteristic syndrome of severe hypertension with appreci-
able postural hypotension, thirst, and irritability.

PROFESSOR BOOTH: And these are people whom you treat
with bilateral nephrectomy and renal transplantation?

DR. PETERS: Yes. Bilateral nephrectomy is nearly always re-
quired and the patients improve remarkably.

PROFESSOR BOOTH: With transplants or on chronic dialysis?

DR. PETERS: With both.

DR. EVANS: Could I ask Professor Dollery if, in fact, he
succeeded in controlling the malignant hypertension in the
final illness? I noticed a singular absence of mention of
fibrinoid in the pathological findings.

PROFESSOR DOLLERY: Control of blood pressure was inter-
mittent. He had a very high reading of pressure for much of
the time. Fibrinoid necrosis in small arterioles is the easiest
feature of malignant hypertension to reverse, and also one
can often cause retinal cotton wool spots to clear with a rela-
tively modest reduction of pressure. But we did not succeed
in reversing the retinal changes completely in him and it is a
little surprising that fibrinoid necrosis was not found in other
areas.

PROFESSOR BOOTH: I think, finally, we have got to ask you
what the level of the serum calcium was in view of the patho-
logical findings.
PROFESSOR DOLLERY: It was normal.

PROFESSOR BOOTH: Yes, so that hyperparathyroidism does
not seem a terribly likley diagnosis to sustain, does it? Well,
thank you all.

This conference was recorded and edited by Dr. G. F. Joplin.
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A New Look at Infectious Diseases

Whooping Cough

W. M. JAMIESON

British Medical Journal, 1973, 1, 223-225

Whooping cough is a syndrome characterized by spasmodic
coughing and often associated-at the end of a paroxysm-
with a high-pitched inspiratory crowing sound or whoop. This
infectious disease has long been recognized as a serious and
potentially fatal illness of young children, particularly those
below the age of 6 months, who may suffer temporary or
permanent disability-and sometimes death-from apnoeic at-
tacks, collapse of the lung, bronchopneumonia, or encephalo-
pathy. Though the prevalence and fatality rate have declined
considerably recently, whooping cough still remains a serious
event in the life of a young child. Gases arise at any time of
the year and outbreaks occur from time to time, often at
intervals of two years and usually during the winter months.
Whooping cough is a notifiable infectious disease.

Aetiology

Bordetella pertussis and the antigenically related Bord.
parapertussis have generally been accepted as the causal
organisms, though in recent years many authors have claimed
that an identical clinical syndrome may arise after infection
with certain viruses-particularly some adenoviruses, para-
influenza viruses, and respiratory syncytial virus. Probably
whooping cough is a syndrome which may have a multiple
aetiology; epidemics tray be more related to infection with
Bordetella pertussis, than to other causes and a variety of
viruses may be able to produce sporadic cases. Progress with
a scheme of immunization against the pertussis organism
might be expected to reduce or abolish the component due
to that organism and would thus clarify the part played by
viruses in much the same way that glandular fever, in its
anginose form, was more easily diagnosed in the absence of
faucial diphtheria and virus croup was more easily recognized
after the disappearance of laryngeal diphtheria.

Department of Communicable Disease, King's Cross Hospital,
Dundee

W. M. JAMIESON, M.D., F R.C.P.ED., Physician Superintendent

Clinical Features

The incubation period varies between seven and 14 days.
The disease runs a protracted course, an initial catarrhal
stage with vague respiratory symptomatology being followed by
a better defined paroxysmal stage.

CATARRHAL STAGE

The illness begins like a persistent common cold with mild
fever and a dry cough. As the days pass the cough increases in
severity and starts to produce mucus. The coughs then become
grouped together and may be followed by vomiting. These
indefinite symptoms may continue for one or two weeks. The
obvious difficulty m establishing a clinical diagnosis at this
stage is unfortunate in that this is the most infectious period
of the illness and measures which might help to prevent the
spread of the disease are unlikely to be taken until it is too
late for them to be effective.

SPASMODIC STAGE

The catarrhal phase merges gradually into the spasmodic
stage and now the clinical picture is dominated by bouts of
explosive, grouped coughs followed by the characteristic
whoop. During a paroxysm of coughing the child becomes
extremely distressed and frightened; the face is first red and
then cyanosed, tears stream from the eyes, and mucus and
saliva dribble from the mouth. After a variable number of
coughs, often between 10 and 30, the glottis-which has been
in spasm-relaxes and the sudden intake of air is accompanied
by the high-pitched "whoop." There may be a whole succes-
sion of "coughs and whoop" before the child finally vomits or
coughs up stringy mucus. Thereafter he settles for a time and
often, quite exhausted, falls asleep.
The daily number of spasms is an index of the severity of

the disease, up to 20 or more being not uncommon. Paroxysms
may be initiated by many extraneous factors such as loud
noises, emotional incidents, or even another child coughing.
The typical paroxysms are often absent in young infants,
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