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MEDICAL PRACTICE

Clinicopatihological Conference

A Case of Unsuspected Chronic Inflammatory Disease
DEMONSTRATED AT THE ROYAL COLLEGE OF PHYSICIANS OF LONDON

British Medical Journal, 1973, 4, 149-153

On 26 July 1973 the Royal College of Physicians held the
fourth of its quarterly clinicopathological conferences. Pro-
fessor M. D. Milne (1) was in the chair, and the discussion
was opened by Dr. Norman Jones (2).

Clinical Summary

HISTORY

This 62-year-old labourer was admitted to Westminster Hos-
pital in January 1967 with a three months' history of continu-
ous epigastric aching pain, made worse by drinking large
amounts of beer. For the previous six months there had been
diarrhoea with the passage of 10-12 stools per day, and the
motions had become pale during the last two weeks. There
had been nocturnal frequency of micturition and ankle swell-
ing for about three weeks before admission. He had smoked
15 cigarettes per day, and had consumed a large but unspeci-
fied amount of beer for many years; the diet, however, had
been correspondingly unsatisfactory. He gave a past history of
a gastric upset of uncertain nature 12 years before admission.
On examination in January, 1967, he was found to be dirty,

unkempt, and neglected with finger clubbing but no jaundice.
There was gross pitting oedema of the legs and trunk with
severe ascites and bilateral pleural effusions. There was no
pyrexia, the heart was clinically normal, and the blood pres-
sure was 130/80. Nothing abnormal except the ascites was
found on abdominal examination and the nervous system was
normal.

INVESTIGATIONS

There was a heavy proteinuria, the 24-hour excretion being
23-35 g.

Electrophoresis showed that the proteinuria was non-selective
in type, and there was no Bence-Jones proteose detectable. Serum
protein was 6.2 g/100 ml, albumin 1-3 g and y-globulin 1-8 g/100
ml; cholesterol 340 mg/100 ml; urea 25-38 mg/100 ml; K 4-1 and
HCO3 26 mEq/l.; Ca 9-4 and P04 5-9 mg/100 ml; Hb was 11 0
g/100 ml, with white cell count 12,000/mm3, 35% being neutrophil
polymorphonuclear leucocytes and 5100 lymphocytes; and the
E.S.R. was 54 mm/hour. Serum bilirubin was 0-5 mg/100 ml,
alkaline phosphatase 88-138 King Armstrong units/lO0 ml,
SGOT 20 and SGPT 10 international units/l.; the prothrombin
concentration was normal; W.R. and Kahn tests were negative;
and examination for L.E. cells was negative. Bromsulphthalein
retention was 10% at 45 min. Serum vitamin B12 and folate con-
centrations were normal, and sternal marrow was normal.

X-ray films of chest, skull, pyelogram, and inferior vena
cava venogram are available. Rectal and renal biopsies showed
amyloid deposits, while liver biopsy showed no amyloid but
a heavy inflammatory cell infiltration of the portal tracts, the
cells being both lymphocytes and polymorphonuclear leuco-
cytes. Barium swallow and meal x-ray films were normal and
the electrocardiogram was within normal limits.

PROGRESS

He was treated with a high protein diet, thiazide diuretics,
and spironolactone. The ascites and oedema disappeared and
the liver was now palpable 3 cm below the right costal mar-
gin, but the spleen was not palpable. He was discharged after
10 weeks' therapy, his weight having fallen by 10 kg and he
was free from oedema but the proteinuria was unchanged in
amount. During outpatient supervision he remained fairly well
apart from intermittent purpura and ecchymoses, and the
platelet count was normal. The oedema was well controlled by
frusemide, but the liver remained enlarged and was sometimes
tender. In June 1968 he passed bright red blood per rectum
on several occasions. Sigmoidoscopy was normal and barium
enema x-ray film is available. In July 1968 he complained
of anorexia, weight loss, and continued bruising. Serum pro-
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teins were now 5 9 m/ 100 ml, alkaline phosphatase 198 King-
Armstrong units/100 ml, and SGPT 18 IU/1.

In October 1968 he was readmitted for assessment, as he
had occasional vomiting with intermittent diarrhoea and com-
plained of anorexia. He was cachectic and mentally de-
pressed, and there was purpura of the arms and ankle oedema.
The heart and lungs were clinically normal and the blood
pressure was 120/80. The liver was enlarged 8 cm below the
costal margin, but the spleen and kidneys were not palpable.

Investigations at that time showed Hb 13 0 g/100 ml; white cell
count 8,800/mm3 of which 51'',, were neutroohil leucocytes;
platelet count 285,000/mm3; clotting time 9 min; E.S.R. 20 mm/
hour; serum protein 61 g/100 ml, albumin 19 g/100 ml; serum
bilirubin 0.5 mg/100 ml, alkaline phosphatase 190 K-A units/100
ml, 5-nucleotidase 63 and SGOT 18 IU/i., acid phosDhatase 2-2
units/ 100 ml (tartrate-labile fraction 0.6 units). Serum urea and
electrolytes were normal. Reseat liver biopsy showed an unchanged
appearance. Antinuclear factor negative. Repeat barium meal w-as
normal. He again improved on diuretic therapy.

FINAL ADMISSION

In October 1970 he was readmitted with a two-week history
of weight loss, dyspnoea on exertion, and severe diarrhoea. On
examination he was obviously very ill, dehydrated, and wasted.
The temperature was normal but there was a regular tachy-
cardia of 110/min. There was central cyanosis, widespread
crepitations over both lung fields, and the blood pressure had
fallen to 95/55. Abdominal palpation showed that the liver
enlargement was unchanged.

Investigations then showed haemoglobin 11.7 g/100 ml, white
cell count 17,600/mm3 with 87% neutrophil leucocytes. Serum
urea 245 mg/100 ml; K 4-0; Na 132; HCO, 5.0 mEq/l.; alkaline
phosphatase 96 K-A units/ 100 ml; SGPT 28, SGOT 58, and
SHBD 246 IU/1. Partial pressure 02 55 mm Hg. X-ray films of
chest and abdomen are available. Serum albumin 0-9 g/ 100 ml.
Serum amylase normal. Electrocardiogram normal. Plasma
osmolality was 322 and urine osmolality 317 mOsm/kg. A Kleb-
siella species was isolated from the sputum. Despite rehydration
and a trial of intravenous mannitol he remained severely oliguric
and the blood urea continued to increase to a value of 515 mg/100
ml on the day of death. Daily urine volumes were less than 250 ml
throughout. It was considered that dialysis procedures were not
justified, and he died in terminal uraemia.

Discussant's Comments

DR. JONES (1): I will start by going over the case, pausing where
it seems relevant to underline points. The patient, a 62-year-
old labourer, was admitted to the Westminster Hospital in
January 1967. He was dirty, unkempt, and neglected with
gross oedema and had clearly drunk more than his share of
alcohol-raising the spectre of alcoholic disease.

It was soon established that his oedema was part of the
nephrotic syndrome, of which he has all the elements. Later
the cause is shown by renal biopsy to be amyloidosis. The
nephropathy that results from amyloid disease has no unique
features allowing diagnosis without histological proof. The
proteinuria tends to remain massive even late in the disease,
when the glomerular filtration rate may have fallen to low
levels, but this also occurs occasionally in other glomerular
disorders. The proteinuria, which was poorly selective in this
patient, may start off moderately selective and then become
non-selective-which is an uncommon feature in other
glomerular diseases.
The subsequent course of this man's nephropathy is com-

pletely compatible with amyloidosis alone. But it is nearly
four years after the diagnosis of amyloid in 1967 before he
dies. An article in the Quarterly 7ournal of Medicine' has
recently emphasized how prolonged the course of renal amy-

loid may be, particularly with careful attention to man-
agement with diuretics and, if necessary, antihypertensive
drugs. A long course is in no way unusual: some patients
remain alive for 15 to 20 years after the proteinuria is first
discovered. To complete the renal examination at this stage,
the intravenous pyelogram showed kidneys of normal size
with no abnormality in the calyceal systems, but there is some
calcification in the suprarenal area on each side. This could
be in the adrenal glands.
Did he develop one of the complications of renal amy-

loidosis-renal vein thrombosis? The inferior vena cava veno-
gram does not show the renal veins, but there is a suggestion
that the upper inferior vena cava itself may be compressed.
The chest x-ray film showed no evidence of pulmonary tuber-
culosis, and a normal sized heart, perhaps even rather small
for a 62-year-old beer drinker.

Other investigations recorded make it clear that myeloma
was considered. The results of the sternal marrow and skull
x-ray investigations were normal. The urine contained no
Bence Jones protein, but may I ask if concentrated specimens
of urine were examined?

PROFESSOR MILNE (2): The standard concentration and elec-
trophoresis procedure was done in the present modem
manner.

DR. JONES: Thank you. The serum calcium level was 94
mg/100 ml, but the serum albumin level was very low. Ap-
plying the correction factor as advocated by Prasad and Flink,'
the total calcium level would have been over 11 mg/100 ml.
So this patient had slight hypercalcaemia and the phosphate
level was raised as well. The plasma protein concentrations
reported leave 3 g per 100 ml of protein to be accounted for.
The initial presentation was primarily gastrointestinal-apart

from the oedema-so a barium meal was performed, which
showed no abnormality apart from a small hiatus hernia.
Rectal biopsy showed amyloid disease. After the ascites had
been cleared by diuretic therapy the liver was found to be
three fingers' breadth enlarged. The liver function tests show
striking abnormalities: the alkaline phosphatase was very
high but the SGOT and SGPT levels were normal. The
bromsulphthalein test showed more retention than there
should be. A liver biopsy specimen showed no evidence of
amyloid, and this was also the case in a later specimen. But
there was a heavy infiltration of the portal tracts with both
lymphocytes and polymorphs. This suggests some sort of
pericholangitis, and the presence of the polymorphs make me
worry about the possibility of bile duct obstruction. Was a
small bowel meal done, or tests of pancreatic function?
PROFESSOR MILNE: No, only barium meal and follow-

through. No other tests of malabsorption or pancreatic func-
tion were done.

PROBLEM OF PURPURA

DR. JONES: So we are faced with a man with established amy-
loidosis, liver disease, and some unexplained protein in his
serum. The next symptom to develop was extensive purpura
with ecchymoses. This is quite a common feature of "primary"
amyloidosis-20 to 40% of patients have it at some stage.
Amyloid is present in small vessels of the subcutaneous tissues
of such patients. It also occurs in some of the dysproteinaemias
with which amyloidosis may be associated. But its distribution
in primary amyloid is far more over the upper part of the
body, in contrast to the dependent distribution in hyper-
globulinaemic purpura. He also bled per rectum. Sig-
moidoscopy showed normal appearances, but the barium
enema showed impressive diverticular disease but no other
abnormality. This could account for the bleeding but rectal
bleeding is also a feature of primary amyloidosis.

In October 1968 the liver was bigger but the biopsy ap-
pearances were unchanged. The gap in the serum proteins
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remained. The alkaline phosphatase was even higher and the
5-nucleotidase is quite high. All this is compatible with a
hepatic origin for all the alkaline phophatase but theoretically
it does not exclude a contribution from bone.

In October 1970, nearly four years after presentation, he
was in serious trouble and returned to the Westminster Hos-
pital, though we are not told what happened to him in the in-
tervening two years. He now had respiratory symptoms and a
chest x-ray film on admission showed an increase of lung
markings, and later gross congestion with fluid in the fissures
and pleura. It suggested pulmonary oedema rather than bron-
chopneumonia though Klebsiella was isolated from the
sputum. He was in inexorable renal failure. Dialysis was
not thought appropriate. No further venograms were ob-
tained but this is a stage at which renal vein thrombosis might
be expected though patients with known renal amyloid who
develop oligaemic renal failure terminally quite often do not
have renal vein thrombosis at necropsy.

So much for the history. The key question is what was the
cause of the amyloid. Recent work" 4 has tended to confirm the
suggestion made 40 years ago for an immunoglobulin origin of
amyloid.5 This makes it necessary, even in primary amyloid,
to seek a paraproteinaemia very carefully, and also evidence of
neoplasia of the reticuloendothelial system.6 In this man we
might start by seeing what the amyloid explains and what it
does not explain. The amyloid explains all the renal features
and the bruising. What about the gastrointestinal symptoms?
Possibly the epigastric aching was related to his enlarged liver.
The diarrhoea was prominent and amyloidosis could have
caused that by extensive infiltration of the bowel itself which
may give x-ray changes not seen here. Or if the amyloid de-
position is scanty in the bowel itself, it may be found in the
plexuses and ganglia supplying the gut, producing an auto-
nomic neuropathy.
The correlation between the presence or absence of amy-

loid in rectal biopsies and gastrointestinal symptoms is very
poor. Macroglossia correlates better, a feature which can quite
easily be missed unless properly looked for. Nevertheless,
most patients who have diarrhoea of this magnitude due to
amyloid have an illness which runs a more rapid course, and
I do not find it very attractive to put all this man's gastro-
intestinal symptoms down to amyloidosis.
Nor does amyloid explain the clubbing, the borderline

hypercalcaemia, the liver disease, nor the gap in the serum
proteins. Do we know any more about that. Professor Milne?
PROFESSOR MILNE: We have no separate figures for immuno-

globulins, nor monoclonal proteins. The gap was entirely
accounted for by a,, a2, and ,8 globulins.

OTHER POSSIBLE DIAGNOSES

DR. JONES: A paraproteinaemia was excluded therefore. What
other diseases can we think of to account for those features?
As a nephrologist I feel I am swimming into deep waters.
What about Crohn's disease, which appears on all the lists of
causes of amyloidosis? It could explain the gastrointestinal
features, the clubbing, and the pericholangitis, but I have not
found a case reported with such a high alkaline phosphatase.
And there is no radiological evidence of Crohn's disease. Ul-
cerative colitis could give a similar liver involvement and is a
cause of amyloidosis. The alkaline phosphatase may be very
high, but the type of diarrhoea and the x-ray appearances
argue against it.
No dysproteinaemia was demonstrated but one must al-

ways suspect negatives. Myeloma has been excluded; some
dysproteinaemias may have very small amounts of paraprotein
in the serum or urine, but I think they are ruled out here. The
occasional case has been reported of underlying reticuloen-
dothelial neoplasia with amyloid but with no detectable para-
protein, so that is a possibility, but the type of liver infiltrate
is not in keeping with this diagnosis alone.

151

Could there be disease unrelated to the amyloid? He was
an alcoholic, but chronic pancreatitis does not fit the picture
well. Perhaps he has gall stones, which could expain some of
the liver pathology but such hepatomegaly and high alkaline
phophatase would be unusual with no evidence of jaundice.

In conclusion, we may certainly diagnose amyloidosis, and
pericholangitis, and the cause remains uncertain. I wonder if
we won't find that this man has some unsuspected chronic
inflammatory disease, such as Crohn's disease, of the gastro-
intestinal tract.

Clinical Comments

PROFESSOR MILNE: Thank you, Dr. Jones. Are there any ob-
servations from the floor?

Dr. R. I. S. BAYLISS (3): Dr. Jones commented on the
suprarenal calcification. This could be chronic infective in
origin; should you pursue this a bit?

ER. JONES: With tuberculosis in mind? There is nothing
much else to go on. The gastrointestinal radiology would have
given more evidence of tuberculosis if he had "tabes mesen-
terica." It remains a possibility.

DR. C. A. YOUNG (4): Was a liver scan done?
PROFESSOR MILNE: No. He had a very smooth enlargement

of the liver.
MEMBER OF THE AUDIENCE: Was a jejunal biopsy done?
PROFESSOR MILNE: No.
DR. J. H. MACRAE (5): Is anything known of the opinion of

the general practitioner.
PROFESSOR MILNE: So far as I know the general practitioner

referred him as a case of oedema plus heavy proteinuria with
a diagnosis of the nephrotic syndrome-which I think that
was all that could be done by clinical examination.

PROFESSOR I. M. P. DAWSON (6): Is anything known of the
nature of the stools of the diarrhoea?
PROFESSOR MILNE: A watery diarrhoea, no steatorrhoea, no

blood in the stools.
MEMBER OF THE AUDIENCE: If the alkaline phospha;tase was of

hepatic origin, were the isoenzymes studied? And the dissocia-
tion of the alkaline phosphatase and the bilirubin perhaps sug-
gests a block of one of the ducts and I wondered if the a-
fetoprotein was investigated.
PROFESSOR MILNE: I think we relied on the 5-nucleotidase.

The fetoproteins were not done.
PROFESSOR N. F. MACLAGAN (7): Yes. Can we hear more

about the serum electrophoresis?
PROFESSOR MILNE: The result was not diagnostic. It showed

increased a2 and /3 globulins of the so-called polyclonal broad
based type.

I think we have covered most of the points, so, if there are
no more comments, I will ask Professor Alan Morgan (9) to
tell us the pathological findings in the case.

Pathological Findings

PROFESSOR A. D. MORGAN (8): The body was that of a thin and
dehydrated elderly man with no superficial abnormalities apart
from slight clubbing; there was no jaundice and no oedema.
The brain, its membranes and vessels were normal. The lungs
showed early lower lobe pneumonia, a terminal event. The
other lobes showed mild emphysema of panacinar type and
also numerous tiny firm nodules were felt whose nature was
not obvious. The heart was small, weighing only 250 g, and
the valves and coronary arteries were healthy.
The stomach showed the healed cicatrix of an ulcer on the

lesser curve. The ileum and colon showed mucosal conges-
tion and there was uncomplicated diverticular disease of the
sigmoid colon. The liver had a thick hard band of dense
fibrous tissue binding the right lobe to the abdominal parietes.
On its lateral aspect the capsule was puckered but there was
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no cirrhosis. Medially the fibrous band merged into a chronic
inflammatory process in and around the gall bladder which
contained pus (fig. 1). There was also pus between the gall
bladder and the liver. The major biliary passages were patent
but the duodenal papilla was retracted and resisted the passage
of a probe into the pancreatic duct. The pancreas was hard
and nodular and the body and tail were reduced in size. On
slicing most of the duct system was dilated but no calculi
were found.

BRITISH MEDICAL JOURNAL 20 OCrOBER 1973

FIG. 2-Photomicrograph of a pulmonary nodule showing bronchiole filled
with muco-pus and surrounded by organizing pneumonia. (H. and E. x 22).

ducts and atrophy and fibrosis of the parenchyma. The islets
were unaffected. This was attributed to postinflammatory sten-
osis of the duct at the ampulla.

In the spleen amyloid was also scanty and confined to blood
vessels. There was more amyloid in the adrenals. The adrenal
medulla showed calcification and even ossification, with macro-
phages containing yellow granules. The kidneys showed ad-
vanced amyloidosis (fig. 3). There was a localized area of
chronic pyelonephritis on the right side at the upper pole.
Most of the prostate gland was destroyed by a suppurative
process extending into the seminal vesicles.

O cm 1 2 3 4 5

FIG. 1-Gallbladder with wall thickened by chronic empyema.

The spleen weighed 250 g, a moderate enlargement, and its
firm consistency suggested amyloidosis but the crude iodine
test was negative for both spleen and liver. The right kidney
and adrenal were drawn upwards by the hepatic fibrosis. On
section the right adrenal was partly calcified. Both adrenals
were bulkier than usual. The kidneys showed moderate gran-
ular contraction. The cortices were pale and reduced to 3-4
mm width. The crude iodine test for amyloid was obviously
positive. The renal vessels and ureters were normal. The blad-
der was inflamed and the right lateral lobe of the prostate
contained pus.

Histologically, the lungs showed terminal bronchopneu-
monia. The scattered nodules appeared to be granulomata,
perhaps organizing bronchopneumonia (fig. 2). The ileum was
intensely congested but not ulcerated. The thickening of the
submucosal vessels proved to be due to amylodk, but there was
none in the muscle. The rectal biopsy (taken three and a half
years before his death) showed amyloidosis of the siumucosa1
vessels and an acute inflammatory process on the surface. All
the amyloid reacted very poorly to congo red and methyl
violet and showed up well only with thioflavin T under fluor-
escence microscopy. This was the case with the liver, spleen,
adrenals, and kidneys. There was after all some amyloid in the
liver between the columns of cells, but only in some areas
and in small amounts. The gross scarring round the gall blad-
der shaded off into non-specific chronic hepatitis. Funther away
the appearances were normal. TMhe picture in the pancreas was
that of prolonged obstruction followed by dilatation of the

FIG. 3-Renal cortex showing advanced amyloidosis. (H. and E. x 67).

FURTHER REVIEW

This was the position at the time the necropsy report was sent
to the clinicians. But, believe it or not, there was more to
come. Some weeks later when the specimens were being re-
viewed for museum preservation further slices of the liver
were taken from any abnormal areas and sectioned. One of
them, and only one, revealed the unmistakeable appearance of
a ray fungus (fig. 4), with the Gram-positive branching fila-
ment in the centre and Gram-negative, acid-fast -clubs at the
periphery. These are the characters of Actinomyces israeli. New
histological blocks from the fixed lung also revealed mycelia in
three of the small granulomata, and in one the fungus was in a
vessel (fig. 5) inVlying blood-borne spread from the liver.
The primary site of actinomycosis is unknown but was likely
to have been the large intestine, perhaps a diverticulum. It is
well known that metastatic liver abscesses may be found at
necropsy in the absence of bowel lesions which are presumed
to have healed spontaneously before the patient dies. No
actinomyces were found in new sections from the prostate.
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0,

FIG. 4Liver abscess contamnig a mass of Actinomyces israeli. (H. and E.
x 167).

3.1~~1

T.. x
FIG. 4-Livrabscessplmnr atrcontainingamsofArnmyceliu andaeus.(H. andE
E.x167).

Summary of Pathological Findings

(1) Actinomycosis of liver and gall bladder with blood-borne
spread to the lungs.

(2) Postinflammatory stenosis of the duct and fibrous
atrophy of the pancreas.

(3) Amyloidosis causing renal insufficiency.
(4) Lower urinary tract infection.
(5) Terminal bronchopneumonia.
(6) Intestinal inflanunation, apparently present for more

than three years, of unknown cause.

Discussion

PROFESSOR MILNE: One or two points are of interest. The
adrenal calcification caused a lot of interest in life but, since it
is in the medulla and bone is present, it is typical of haemor-
rhage occurring in the adrenals at birth. There is an excellent
leader on the subject in the current B.M.7. How long had the
actinomycosis been present? Did it precede or follow the in-
flammation of the gall bladder? Would operation on the gall
bladder have influenced the secondary amylodosis? Was it
secondary to the pustular disease of the gall bladder or to the
actinomycosis? Would Dr. Jones like to give his opinion?
DR JONES: Amyloid complicating actinomycosis is not on

my list. I do not knofw of any reports of it. Has anyone else
heard of it?
PROFESSOR MORGAN: Yes, I have seen it at postmortem.
DR. JONES: One of the problems of amyloidosis at post-

mortems is exemplified by a recent paper in the American
7ournal of Medicine8 pointing out the difficulties of deciding
the actual incidence of amyloidosis in myeloma, for instance.
Age-related amyloid is a' far more widespread phenomenon
than most of us realize. In this age-matched series of myeloma
patients and controls in Baltimore it was very difficult, with
one or two specific exceptions, to conclude that myeloma was
associated with an increased incidence of amyloidosis, though
only in the myeloma patients could the amyloid be found in
the bone marrow or in renal tubular casts. So it may be
difficult to be certain of causal relationships in amyodosis.
Next, the point about the poor staining properties of the

amyloid. Primary and secondary amyloid used to be thought
to differ in this respect but now it is generally thought that
the variation between patient and patient in the same group
exceeds that between the two groups. Peculiar staining pro-
perties cannot be relied upon to distinguish them. So we still
do not know if this man had amyloidosis for which no cause
has been demonstrated plus actinomycosis. However, actino-
mycosis is not dissimilar from other chronic infections which
may certainly cause amyloid. Empyema of the gall bladder can
be the only apparent cause of amyloidosis, and is low down on
the lists of several big series. So it is reasonable to regard the
amyloid as secondary to it here.
PROFESSOR MILNE: If we could give all the answers, medi-

cine would lose its mystery. Fortunately it still has some. Are
there any further comments?
MEMBER OF THE AUDIENCE: Is it not strange that he was

never jaundiced?
PROFESSOR MILNE: I do not think he ever had stones im-

pacted in the common duct. One does not necessarily have
jaundice with chronic cholangitis, but it is a little unexpected.
MEMBER OF THE AUDIENCE: Did he sweat? The only man I

have seen with actinomycosis of the liver sweated more than
anyone I have ever seen. It dripped off him.
PROFESSOR MILNE: I only saw him with regard to his ter-

minal renal failure.
MEMBER OF THE AUDIENCE: Why did he have clubbing?
PROFESSOR MILNE: I think this can occur in actinomycosis

of the lung, but it was present initially when the chest x-ray
film was completely clear. Certainly it may occasionally occur
in chronic inflammatory disease of the liver.

Well, I trust that you found this case of some interest and
I thank all those who took part.
This Conference was recorded and edited by Dr. W. F.

Whimster.
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Occasional Survey

Oxygen Therapy in Chronic Respiratory Failure

R. HUME, P. J. ROONEY, D. L. McLELLAN

British Medical Journal, 1973, 4, 154-156

Summary

In hypercapnic chronic respiratory failure red cell
volume correlates with the arterial oxygen tension
during the quiescent phase of the disease. During an
acute exacerbation measurement of the red cell volume
can give a reasonable index of the arterial oxygen tension
existing in the previous quiescent state. This level of
arterial oxygen tension appears to determine the toler-
ance of the individual to treatment with oxygen.

Introduction

It is now well recognized that oxygen therapy can be dangerous
in patients with chronic respiratory failure characterized by
hypoxaemia and hypercapnial unless monitored closely by
frequent estimation of the arterial blood gases and pH. In these
patients the hypoxaemia provides the major stimulus to ventila-
tion, and in acute exacerbations of the disease treatment with
oxygen can, by abolishing the hypoxaemia, diminish the
stimulus, resulting in hypoventilation and respiratory acidosis.
Thus treatment with oxygen in these cases aims to raise the
arterial oxygen tension (Pao,) as high as possible without
inducing respiratory depression. Various arbitrary rules have
been devised to help in this-for example, it has been recom-
mended that the arterial carbon dioxide tension (Paco,) should
not be allowed to exceed 90 mm Hg2 nor the pH allowed to fall
below 7 25;3 at the same time the recommended safe low limit
of Pao2 has been set as low as 30 mm Hg2 and as high as 50
mm Hg.3
To achieve these levels workers have varied in their recom-

mendations regarding the optimal concentrations of oxygen in
the inspired air for such patients. The current recommendation
of 24%3 while only occasionally producing a dangerous degree
of respiratory depression will not, in every case, provide the
highest tolerance level of blood oxygen. To date there has been
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no adequate explanation of this individual variation in the
tolerance to oxygen in the acute stages of the disease.

It has been postulated4 that the factor which determines a
patient's tolerance to oxygen therapy during an acute exacerba-
tion of chronic respiratory failure is the level of arterial oxygen
to which his respiratory centre has become accustomed during
the quiescent phase of the disease-that is, the "central oxygen-
state" has been reset at a new low level. It has been claimed that
this "steady-state" Pao, can be predicted during an acute phase
of the disease by determining the red cell volume, which is
directly proportional to the degree of chronic hypoxaemia.4

This study sets out to test whether during an acute exacerba-
tion of the respiratory failure the steady-state Pao, can be pre-
dicted from measurement of the red cell volume and whether,
by not exceeding this steady-state Pao, during treatment with
oxygen, hypoventilation and hypercapnia will be averted.

Patients and Methods

All patients studied were suffering from chronic hypercapnic
respiratory failure.'

Group 1. Thirty patients were studied during the quiescent
phase of their disease (see chart). These included 15 patients
previously studied by Hume4 and six patients from group 2 who
were also studied while the disaese was quiescent and when a
steady-state Pao, had again been achieved.

30- n=30
r=0-88
P< 0.001
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Arterial oxygen tensions and red cell volumes (R.C.V.) in
30 patients (group 1) during quiescent phase of their disease.
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