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Clinicopathological Conference

A Case of Infectious Hepatitis

DEMONSTRATED AT THE POSTGRADUATE MEDICAL SCHOOL OF LONDON

Cinical History
Professor Sir JOHN MCMICHAEL: This patient, Case No.
299310, P.M. No. 11187, was a 58-year-old housewife. Two
weeks before Christmas 1964 she became nauseated and lost her
appetite, but by Christmas she was better. In the third week of
January 1965 her friends noticed that she had become jaundiced.
Her urine became dark in colour and the stools were pale. There
was, however, no loss of weight and no pruritus. There was no
history of previous injections or blood transfusions, and there
was also no history of contact with any cases of infectious
hepatitis. The only past medication had been phenobarbitone
tablets, which had been given for menopausal symptoms about
six months previously.
On 9 February 1965 she was admitted to hospital. She was

pleasant and mentally alert but quite moderately jaundiced.
There was no fever and neither spider naevi nor scratch marks
were noted on the skin. There was no noticeable hepatic
fetor. On examination of the abdomen the liver edge was
just palpable but not enlarged. The absence of enlargement
was considered to rule out obstruction as a cause for the
jaundice. The spleen was not palpable and there was no ascites.
No abnormality was detected in the cardiovascular system, but
there was pitting oedema of both ankles. There was no tremor
and no other abnormal signs were noted in the central nervous
system.

Investigations

The initial investigations showed that the urine contained
bilirubin and urobilinogen. There was no albuminuria and no
glycosuria. The haemoglobin was 13.1 g./100 ml. and the
white blood cells 8,000/c.mm. The sedimentation rate was
8 mm. in one hour. The blood urea was 29 mg./100 ml. and
the serum electrolytes were normal. An electrocardiogram
showed flat T waves, suggestive of pericardial effusion, but no
other changes. The serum bilirubin was 10.5 mg./100 ml. and
the alkaline phosphatase was 22 King-Armstrong units. The
thymol turbidity was 8 units, and the zinc sulphate 7 units.
The prothrombin time was 22 seconds. The serum albumin
was 3.8 g./100 ml., which was a surprising finding in view of
the oedema of the ankles. The serum globulin was 3.3 g./
100 ml. Isocitric dehydrogenase was 40 international units
(normal 3-8 I.U.). A chest x-ray film showed no lesion in
the lungs and the heart size appeared normal. No opaque gall-
stones were visible in an abdominal x-ray film nor was there
any evidence of splenic enlargement.
The clinical diagnosis was jaundice with biochemical evidence

of hepatocellular damage, the most probable cause being
hepatitis. Treatment by simple restriction of dietary protein
was instituted.

Progress

She began to have a slight fever two days after admission.
On the fourth day hepatic fetor was noted, and she was found
to have slight unsteadiness of the outstretched hands, which

suggested a liver flap. The oedema of the legs had become
more pronounced, and the area of hepatic dullness seemed to be
diminishing. Her left plantar response became equivocal and
later became extensor. The chart (Fig. 1) indicates the course
of her biochemical changes. A more serious view was now
taken of the condition, which was obviously progressive, and
she was started on prednisone 10 mg. thrice daily. On 14
February 1965 glycosuria was noted and the blood sugar was
found to be 200-300 mg./100 ml. (This was the day following
the start of prednisone treatment.) Twenty units of soluble
insulin a day were now given. Although the glycosuria
diminished on this treatment the fasting blood sugars remained
over 200 mg./100 ml. on subsequent days.
On 16 February ascites was noted, while increasing shortness

of breath had developed, possibly due to the elevated intra-
abdominal pressure. She was still quite rational, though the
jaundice was deepening and fetor hepaticus had become very
obvious. Neomycin 2 g. four-hourly was started to diminish
intestinal bacterial fermentation. On 19 February she vomited
dark blood during the night and was drowsy and confused.
The ascites had increased and the jaundice was still deeper. A
flapping tremor was obvious, and the urine output had
diminished. She had marked parietal lobe signs on examination
of the central nervous system: for example, when asked to put
the numbers on a clock face she put everything from 1 to 12
on the right-hand side of the clock. This was an exercise she
had been able to carry out quite correctly the previous day.
The jaundice continued to increase and she became more

mentally confused. The white cell count rose to 32,000/c.mm.,
with 89% polymorphs ; the potassium rose to 6.5 mEq/100 ml.
She died early on 21 February.

Professor RUSSELL FRASER: You mentioned glycosuria was

noted. How did it progress after that ? Did it get worse ?
Professor MCMICHAEL: We brought it under moderate

control, but we had only a few days of survival.
Dr. J. R. HOBBS: Did she get out of bed and behave

normally ?
Professor MCMICHAEL: There is no story that she behaved

abnormally and she was in bed during her hospital stay.

Dr. HOBBS: So she got up and got about the same as any

other housewife ?
Professor MCMICHAEL: Oh yes. She was out and about

before the second phase of deterioration causing her admission.

Clinical Diagnosis

Subacute hepatic necrosis.

Post-mortem Findings

Professor C. V. HARRISON: The body was that of a well-
nourished middle-aged woman with severe jaundice. There
were numerous ecchymoses and minimal ankle oedema. The
tissues were bile-stained, and there were ecchymoses into serous
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membranes and into some connective tissues. The peritoneum
contained 7 1. of pale yellow fluid.
The liver was reduced to 570 g. (normal: 1,500 g.). It was

shrunken, irregular in shape, and had a wrinkled capsule. There
were large irregularly rounded yellowish areas and areas of
dark red collapsed tissue. Microscopically the former paler
areas consisted of residues of liver lobules that survived mainly
around portal tracts, but even here there were many bands of
collapsed connective tissue from which all liver tissue had dis-
appeared. The red areas consisted of collapsed connective
tissue containing a few bile ducts and many phagocytes, but
they were totally devoid of liver cells. In all areas there were

inflammatory cells-lymphocytes in the portal tracts and
macrophages where liver had been destroyed and removed. In
the nodular areas there were signs of cellular regeneration in
the form of binucleate cells. It was estimated that something
of the order of two-thirds of the liver parenchyma had been
lost.

In the alimentary tract the oesophageal veins were more pro-

minent than normal. There were subserous ecchymoses, but
otherwise the stomach and the small intestines were normal.
The colon showed striking melanosis, and there was pigment
in the appropriate lymph nodes.
The heart was normal, and the arteries were normal for the

age.

The lungs showed only slight terminal oedema, but in one

random section a microscopic primary tumour of a bronchus
was found. This gave the Bodian silver reaction, and was

presumably a carcinoid tumour.

The spleen (84 g.) was small but otherwise normal. The
lymph nodes in the portal fissure showed some reaction.
The uterus contained a few small myomata (up to 30 mm.

diameter).
The brain was macroscopically normal. In the corpus

striatum a few enlarged astrocytes were found. These were

consistent with hepatic coma.

The other organs were healthy.

Pathologist's Diagnosis

(1) Massive liver necrosis due to infectious hepatitis.
(2) Melanosis coli.
(3) Uterine myomata.

(4) Carcinoid of lung.

Discussion

Professor MCMICHAEL: I think we may be excused if we

didn't pursue gynaecological examinations in a patient so ill,
so we didn't find the fibroids. Nor did we do any intensive

studies on her lungs, and I am afraid the pathologists will

always have the last word in showing us lesions which had no

clinical manifestations, including the melanosis coli. But the

main illness, subacute liver necrosis, was of extreme interest,
and holds valuable lessons for usin the interpretation of liver-
function tests. I suppose we say that she may have destroyed
her liver so completely that there were not enough cells left

to contribute to the enzyme leakages which are expected when

cell damage is widespread in a full-sized liver.

Professor Russell Fraser raised a question on control of her

glycosuria: we did give her insulin, and we did reduce the

glycosuria from 2 % on testing to about i %. The fasting
blood sugars up to the last day were always over 200 mg./100
ml. She did develop oliguria at the end, but I hardly think

that was a " hepato-renal syndrome." She did not in fact

become totally anuric, and she was a dying woman. It is

generally held that Oedema in liver disease is determined by two
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factors: rise in portal pressure localizing the oedema to the
peritoneal cavity, and lowered protein osmotic pressure due to

declining values in serum albumin. Now this patient first
developed her oedema in the legs, with an albumin level which
was not reduced. So we have quite a lot to discuss. She
came in without a fever, but on the second day it was up to

99.5° F. (37.5° C.) and continued running at about 990 F.
(37.10 C.) with a terminal fall to subnormal levels. In fact
the last temperature recorded was 94' F. (34.60 C.) just before
she died. So she became severely hypothermic at the end of
her illness.

Liver-function Tests

Dr. HOBBS: This case does indeed raise the question of the
interpretation of liver-function tests. If the liver is regarded as

a dam which collects the inflow from the portal tributaries
bringing in all the products of food and metabolic and bacterial
products also, then it has got about seven times the capacity it
needs. In other words, the liver can take large meals and iron
them out into a nicely regulated blood sugar, toxins are disposed
of, and a normal liver can perhaps be overloaded to the tune of
seven times before it shows any sign of failure. Now unfortun-
ately most of our liver-function tests are tests of bankruptcy, and
tell one only when the dam is down to one-seventh or less of
the normal. If we assume that in this patient half the liver
was regenerated and the rest was dead, then the functional
weight was about 200 g., which is approximately one-seventh
of a normal liver weight and which fits very nicely. Just

briefly to consider these liver-function tests: we like the
isocitrate-dehydrogenase test because it is a mitochondrial
enzyme and is released from cells when they die. The alkaline
phosphatase and the 5-nucleotidase are mainly derived from
the biliary tree, and the relatively small increase in the serum

levels of these enzymes in this case means that the obstructive
element was not conspicuous.

Dr. C. C. BOOTH: The problem is to choose the best test
for hepatocellular dysfunction. The biochemical department
here favours the isocitrate dehydrogenase, but it may be that the
pyruvate transaminase is a better test. I have a shrewd
suspicion it is.

Professor MCMICHAEL: I dislike the term "liver-function
tests." There is no single test which is specific for the liver.

Dr. HOBBS: The majority of liver-function tests are tests for
bankruptcy. The one that I think gives you some idea of the
capacity of the liver is the bromsulphalein test, where you
attempt to overload the liver and see how well it can cope.

The bromsulphalein test is probably the most sensitive.
Dr. BOOTH: But you don't do it on people with jaundice.
Dr. HOBBS: No, but it is one of the best tests for picking up

people before they get to that stage.

Relapsing I-Ipatitis

Professor McMIcHAEL: But even jaundice does not neces-

sarily mean a primary liver disease. This woman probably
had a relapsing hepatitis. She had this phase of subicteric
illness in December, and then apparently she got better and
continued well until late in January, when she became jaun-
diced and the illness became much more severe. In 1941-2
there was an epidemic of hepatitis, syringe-induced, in a near-by
Army V.D. Clinic. A patient might go sick following an

injection and usually became a little bit nauseated-you could
hardly tell whether he was icteric or not it was so mild-and
detectable urobilinogen would appear in the urine. The insi-
dious cases were the ones that gave the most trouble. They
began with a mild subicteric course, but then grumbled on

through partial recovery and then relapse. The relapsing ones
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FIG. 1.-Biochemical changes during the
course of illness.

FIG. 2.-Small carcinoid tumour arising
from a bronchiole. (H. and E. X 103.)

FIG. 3.-Liver with surviving parenchyma
showing slight nodular regeneration. (Picro-

Mallory. X 41.)
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FIG. 4.-Liver showing total loss of liver
cells and collapse of the reticulin net. A
portal vein is on the right, a central vein on
the left and some proliferated bile ducts in

the middle. (Picro-Mallory. X 103.)

FIG. 5.-Higher magnification of liver show-
ing phagocytic cells among the collapsed
reticulin fibres. A small bile duct is right

of centre. (Picro-Mallory. x 382.)

FIG. 6.-Edge of surviving liver parenchyma
showing fibrosis and bile-duct proliferation.

(Picro-Mallory. x 103.)
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were always the worst. This woman's illness occurring in
December, getting better apparently and then relapsing with the
appearance of gross jaundice, should have been a warning to
us that the course was going to be very severe. Naturally
the incidence of subacute necrosis with death is very low con-
sidering the enormous number of patients with hepatitis who
have 99% chance of recovery. Now the oedema: Dr. Booth,
why did she have this ?

Dr. BooTH: I don't know, unless she had gross salt retention
due to some hormonal factor, possibly hyperaldosteronism; but
this is hypothesis, one doesn't know. But it certainly is true
these patients do get oedema and ascites with a normal serum
albumin-they develop retention of fluid to an extreme degree
early in the illness. Professor Sherlock made this point in a
lecture last week. The other point that she made was about
the mortality of this disease. Her experience is that she
sees twice as many cases of hepatitis in females as in males,
and that the majority of females who die are in this meno-
pausal age group.

Hormone Metabolism

Professor FRASER: Perhaps in that connexion it would be fair
comment to say that the liver is important among other things
as a site for the metabolism of hormones. This may explain
some features in her clinical picture. For example, studies of
the metabolism of steroid hormones indicate that the normal
sequence, to degradation products which are excreted in the
urine, occurs to about 90% in the liver in normal subjects.
Therefore with a disordered liver effects may be expected from
the excessive retention of the secreted products- whether that
explains her oedema or her diabetes I don't know. Diabetes
is a phenomenon of extremely severe liver damage where there
is very little residual liver function. For example, diabetes
has been noticed as a feature of severe liver failure but rarely in
less severe failure. In this patient the pathology indicated a

very severe amount of liver damage which may lead to the
diabetes.

Professor MCMICHAEL: I think Dr. Hobbs's estimate was

right that there was only about 200 g. of functioning liver
tissue left.

Professor HARRISON: Very definitely less than half was

parenchymal liver cells. May I have one word of propaganda ?
The sections of liver taken at post-mortem in these cases are

quite damnable-I apologize for the revoltingly bad sections I
have had to show you today. We of course would like to have
biopsies, but clinicians daren't do them-I told you of the
ecchymoses this woman had-a clinician wouldn't have dared
to put a needle in during life, but one can take needle speci-
mens immediately the patient is dead. These would give

pathologists a chance to study the liver cell changes before
autolysis sets in.
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Professor MCMICHAEL: It does make a difference, because
an enormous number of these cells continue to disappear after
death.

Professor HARRISON: Oh, I know better than anybody how
untrue my pictures are.

Tiding Over

Dr. I. C. GILLILAND: One of the most interesting features
was the continuing renewal and regeneration of the liver cells
in the presence of serious liver damage. Is there anything that
might have tided her over ? Could it be said, for instance, that
there were reasons for dialysis-or exchange transfusion or some-

thing of the kind to tide her over in the hopes that regeneration
might take over ? Could any urgent steps have been taken
over the rising serum level of potassium in this patient ?

Dr. BOOTH: Could I make a comment on this tiding over ?
Those workers who have tried to do haemodialysis find that
the trouble is that whatever is toxic appears to be protein
bound and it doesn't come out; the serum ammonia can be
brought right down to normal levels with haemodialysis using
the artificial kidney, but the patient gets no better. Two other
methods have been used. There were two cases last year in

California in which a patient in coma was connected to an
individual with an incurable stroke; cross-circulation was

carried out, and the patient with the undamaged liver got the
other patient out of coma. Whether they both survived or
not I can't tell you. The other method is to use an animal
liver, and the crucial thing here is to get the animal liver com-

pletely free of all blood cells which may cause cross-reaction.
If this can be done-pig liver has been used, I think, in Boston-

a patient can be got out of coma. I don't know whether any
such patient has then regenerated enough liver to get better. It
brings us back to the original clinical point-when a patient
with hepatitis threatens to go into coma, the relatives should
be sent for. The prognosis of a patient in total coma is virtually
100% death.

Professor MCMICHAEL: Of course such patients can equally
surprisingly recover, particularly in chronic cirrhosis.

Dr. BooTH: I would make a distinction here between
hepatitis and chronic liver disease.

Professor MCMICHAEL: I remember chronic cirrhosis from
the early days when we really did not do anything very effec-
tive in the way of treatment. The condition is one in which I
have most frequently sent for the relatives, and then the patient
has surprised me by getting better and going out of hospital.
This happened with the death of Kemal Ataturk. All the best
physicians hurried to Ankara when he was thought to be
dying, but he kept getting better several times before he finally
died.

We are grateful to Dr. J. P. Shillingford and Dr. B. Heard
for assistance in preparing this report, and to Mr. W. Brackenbury
for the photomicrographs.
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