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A Case of Waldenstrom's Macroglobulinaemia with Slow Progression

PRESENTED AT THE ROYAL POSTGRADUATE MEDICAL SCHOOL

Clinical History

Dr. G. W. POOLE (1): The patient (Case No. 183793; P.M.
No. 12346) was aged 77 at the time of his death in 1967. There
was nothing remarkable in his family history, but he had
suffered severe war wounds in 1917. In 1924 he had had a
sharp haemoptysis which had not been investigated at the time.
In 1953 he attended Hammersmith Hospital with one month's
history of cough with sputum. A chest radiograph taken at
the time showed bilateral upper lobe tuberculosis of doubtful
activity, and the Mantoux test (1/1000) was positive. Acid-fast
bacilli were not found in the sputum, but the patient was
followed up.

He remained well, but he had an intermittent cough. By
1955 there had been no significant change in the radiographic
appearances, and many more sputa examinations failed to show
the presence of acid-fast bacilli. However, the sedimentation
rate was persistently raised at 50, 70, 65, 70, 30, 54, 70, and 81
mm./hour. The total serum proteins were 7.7 g. (albumin 3.9
g., and globulin 3.8 g.), and the electrophoretic strip showed a
markedly raised gammaglobulin. There was no Bence Jones
protein and no cryoglobulin. A diagnosis of myelomatosis was
considered, but there were no bony changes.
By 1957 there had been no changes in these features. The

haemoglobin was 10.7 g./100 ml., the packed cell volume was
36%, the mean corpuscular haemoglobin concentration was
30%, and rouleaux formation was present. The patient was
treated with oral iron. Later thaf year, following haemoptyses,
the E.S.R. was 92 mm. and the chest radiograph showed a

definite increase in right upper lobe tuberculosis. Sputum for
the first and only occasion yielded a few colonies of Myco-
bacterium tuberculosis on culture. Treatment was started with
streptomycin plus isoniazid for one month, followed by para-
aminosalicylic acid (P.A.S.) plus isoniazid for five months.
Further treatment was flatly refused by the patient, but despite
this there was radiological improvement. The anaemia per-
sisted, however, with haemoglobin 11.7 g./100 ml.

Between 1958 and 1964 the patient was seen annually ; during
this time he remained well, the chest radiograph remained
unchanged, and M. tuberculosis was not found in the sputum
again.

Macroglobulin Found

In December 1965 the patient was referred back to the hos-
pital because of post-herpetic neuralgia. At this time some
liver enlargement was noted. The haemoglobin was 9.8 g./100
ml., the E.S.R. was 65 mm. in the first hour, and the rouleaux
formation was observed. The total serum proteins were 7.0 g.
(albumin 3.5 g., and globulin 3.5 g.). The electrophoretic strip
showed a prominent M band (1.6 g.) subsequently identified
as a macroglobulin. The yG was 400 mg./100 ml., and
yA 20 mg./100 ml. Further tests showed a trace of Bence
Jones protein. Three examinations of the stools revealed no
trace of occult blood. An intravenous pyelogram showed
prostatic hypertrophy; and a skeletal survey showed no abnor-

mality. Examination of the bone marrow showed an excess of
lymphocytes with atypical forms consistent with primary
macroglobulinaemia or another malignant lymphoma. The
serum calcium was 5.1 mN, the blood urea was 59 mg./100
ml., the serum B12 was 335 ,ulug., and the serum folate was
1.5 ug./l. The alkaline phosphatase was 7 K.A.U., and the
acid phosphatase was 1 K.A.U. at this point. Dr. M. C. Brain
and Dr. D. A. G. Galton were consulted but felt that treatment
was not indicated.

In 1966 a pleural effusion developed containing atypical cells,
possibly of malignant type. No acid-fast bacilli were found.
The effusion persisted and further aspiration showed very large
numbers of lymphocytes and one clump of possibly malignant
cells. A pleural biopsy showed the pleura to be infiltrated with
lymphocytes consistent with Waldenstr6m's macroglobulin-
aemia. The serum proteins were little changed, and the lymph
glands in the inguinal region and axillae were slightly enlarged.
By October 1967 there was more marked deterioration, and

the patient was listless and dyspnoeic. Early in November Dr.
Brain prescribed chlorambucil, and on 17 November the patient
was admitted to hospital with sharply accelerating deteriora-
tion. M. tuberculosis had by this time been cultured from the
pleural fluid and antituberculosis drug treatment was therefore
given again. The haemoglobin was found to have dropped to
8.1 g./100 ml. There was a marked increase in the size of the
lymph nodes ; biopsy of one of these suggested lymphosarcoma.
The patient was transfused, but his deterioration was progressive
and he died on 30 November 1967.
A large number of specimens of sputum had been examined

between 1953 and 1967, but M. tuberculosis was found on one
occasion only, in 1957. The organism was grown once in 1967
from only one of a number of specimens of pleural fluid
examined. The chest radiograph had remained unchanged
between 1958 and 1967. Despite the finding of acid-fast bacilli
in the pleural fluid there was little firm evidence of activity
of the tuberculosis.

Clinical Diagnosis
(1) Macroglobulinaemia.
(2) Terminal lymphosarcoma.
(3) Pulmonary tuberculosis.

Plasma Proteins
Dr. J. HOBBS (2): In 1965 a study of this patient's proteins

(Fig. 1) revealed three features. They are, in order of impor-
tance, (1) Bence Jones proteinuria at 10 mg./l00 ml. ; (2) loss of
normal immunoglobulins; yG=400 mg./100 ml. (normal
>500) and yA=20 mg./100 ml. (normal >125); (3) a
.yMK paraprotein at a serum level of 1.6 g./l00 ml. At that
time it was reported that the monoclone of cells producing these
effects was likely to behave in a malignant manner. Follow-up
revealed feature (4), that the serum level was increasing in an
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exponential manner (Fig. 2), and this made the fatal outcome
even more probable.' The doubling-time of six years was

exceptionally slow, and if indeed the yMK protein was pro-
duced by a monoclone of cells derived from a single cell, then
the growth rate must have declined prior to the 65-75th years
of this patient's life. To maintain 1.6 g./100 ml. about 8.5 g.

daily would need to be produced. This would require some

2.8 X 1011 cells, or 600 g., synthesizing protein. If these had
arisen from a single cell at birth they would have required a

surviving doubling-time of about two years to reach the number
present at 65 years of age. Among some 80 estimates of
doubling-times in patients with malignant paraproteinaemia
this has been the slowest, and only one other has been over two
years.

FIG. 1.-Results o0 electrophoresis in 1965. Serum,
above, shows the narrow band of paraprotein. Urine
(concentrated X 300) below shows a narrow y band
without visible albumin. This protein in the urine
was of low M.W. and confirned as Bence Jones

type K.

2-0

Serum level
1-0 paraprotein

/ubLme 5 (q.I lOOmI.)
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Post-mortem Findings

Professor C. V. HARRISON (3): The body was that of an

elderly man of average nutrition, 168 cm. in height and 56 kg.
in weight. There were old white scars on the right thigh (war
wounds) and a sutured incision in the right groin (1 cm.). The
hands showed Dupuytren's contractures.

The heart (320 g.) was of normal weight, but the right ven-

tricle was hypertrophied to a thickness of 4 mm. (N=3 mm.).
The valves and myocardium appeared healthy, but the coronary
arteries showed some nonocclusive atheroma. The aorta and
major arteries were not remarkable.

In the apical parts of the upper lobes of both lungs were

groups of partially collapsed cavities filled with caseous material
and surrounded by fibrosis. Acid-fast bacilli were not found in
smears, and the lesions were considered to be inactive except
for a doubtful area at the right apex; otherwise both lungs
were free from tuberculosis. The peripheral bronchi were

slightly dilated, suggesting chronic bronchitis. Pleural cavities:
On the right there were dense adhesions at the apex and the
diaphragm, but between these the cavity contained 1,300 ml. of
turbid fluid with corresponding collapse of the lung. On the
left side the lung was adherent all over except for a series of
isolated pockets containing turbid fluid.
The liver was about 300 g. overweight, and its cut surface

showed some pallor in the regions of the portal tracts, suggest-
ing possible cellular infiltration. This was later confirmed at
histological examination. There was an old shell splinter (1914
war) embedded in fibrous tissue behind the right lobe of the
liver. The gastrointestinal tract was normaL
The spleen (530 g.) was enlarged to about three and a half

times normal size. The cut surface was paler than normal and
had lost the usual markings.

All the lymph nodes examined (cervical, axillary, thoracic,
coeliac, para-aortic, and inguinal) were enlarged to a diameter
of 10-35 mm. They remained discrete, were of about normal
colour, but were slightly firmer than usual. In a few there
appeared to be some invasion outside the capsule.
The kidneys were of normal size but showed some ill-defined

blotchy pallor, suggesting a cellular infiltration. In addition,
there was a yellow cortical adenoma 6 X 4 x 4 mm. in the right
kidney. The pelves and ureters were normal but the bladder was

hypertrophied and trabeculated owing to an enlarged prostate.
The bone marrow was red in the spine and sternum but was

macroscopically normal, as were the thyroid, adrenals, pituitary,
and parathyroids, the brain meninges, and the cerebral vessels.

Histological Findings

Histological examination of the lymph nodes showed them
to be exactly like those seen in other cases of primary macro-
globulinaemia of Waldenstrbm. The reticulin architecture of
the nodes was largely preserved (Special Plate, Fig. 3), and the
sinuses and medulla were distinguishable. The lymphoid
follicles were rarely seen, yet there was nearly always infiltration
into the surrounding fat (Special Plate, Fig. 4). The majority
of the nodes were composed of relatively well differentiated
lymphocyte-like cells. There were lesser numbers of histiocytes
and of orthodox plasma cells.

In addition, several other cells characteristic of Waldenstrdm's
macroglobulinaemia were present. These were cells with a

pyroninophilic cytoplasm and a lymphocyte-like nucleus, histio-
cytes containing P.A.S.-positive masses in their cytoplasm,
lymphocyte-like cells with intranuclear P.A.S.-positive inclu-
sions, and tissue mast cells.

1955

NG. 2.-Sxum lcvel

1968
Years

of paraprotein (logarithmic scale) plotted against
time.

The spleen was relatively deficient in normal lymphoid
masses, but the medullary cords were infiltrated with cells like

those of the lymph nodes. In addition to showing some degree
of osteoporosis the bone marrow was heavily infiltrated with
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FIG. 3. Lymph node biopsy showing the
preservation of normal architecture. Note
the subcapsular and medullary sinuses
and the lymphoid follicle at top left.

(Reticu1in impregnation. x 43.)

FIG, 4. Lymph node biopsy showing in-
filtration of adjacent connective tissue on
right. The original capsule lies vertically
in the middle of the field. (H. and E.

x 108.)

FIG. 5.-Post-mortem bone marrow show-
ing infiltration by lymphocytes. (Giemsa.

x 1,265.)

*
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FIG. 6.-Bone marrow showing a P.A.S.-
positive intranuclear inclusion (black) in
a lymphocyte at centre and also a heavily
granular mast cell to the left. (P.A.S. and

methylene blue. x 1,325.)

FIG. 7.-Left lung upper lobe showing
old fibrocaseous tuberculosis. (H. and E.

x 108.)

FIG. 8.-Cerebral cortex showing
Virchow-Robin spaces packed with

lymphocytes. (H. and E. X 108.)
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similar cells (Special Plate, Figs 5 and 6), as were the portal
tracts of the liver.

Outside the confines of the reticuloendothelial system similar
infiltrations were found at the following sites-Lungs: at the

right apex adjacent to the old tuberculosis (Special Plate, Fig.
7) and extending out to the pleura. (The lungs also showed
old foci of fibrocascous tuberculosis, apparently inactive and
without visible A.F.B.). Heart: At the base of the ventricular
septum below aortic valve. Brain: three perivascular collections
in the parietal lobe (Special Plate, Fig. 8). Yejunum: peri-
vascular collections in the submucosa. Kidneys: in the cortical
interstitial tissue and peripelvic fat. Testes: in the inter-
stitial tissue. Seminal vesicles: in the muscle and adjacent
connective tissue. Prostate: a few foci, in the periureteric
connective tissue, and in the periadrenal connective tissue.

Other Findings

The prostatic hypertrophy and the renal adenoma were con-
firmed. In the medulla of the left adrenal four neurinomas
between 0.6 and 0.9 mm. diameter were found. None of the
tissues showed any evidence of amyloid.

Pathologist's Diagnosis

(1) Primary macroglobulinaemia of Waldenstrom with
involvement of many tissues.

(2) Bilateral apical pulmonary tuberculosis, apparently
inactive.

(3) Prostatic hypertrophy.
(4) Neurinomas in suprarenal medulla.

Discussion

Dr. POOLE: Macroglobulinaemia is an extremely variable
condition, though once considered it is not difficult to
diagnose, especially after an electrophoretic strip has been
examined. It is very variable in its course and its pathology,
and often poses a problem to know how and when to treat.
The abnormalities seem to be the result of two main charac-

teristics. Firstly, there are circulating macroglobulins. These
may be present in large amounts, 2 g. in this case compared
with the normal of about 75 mg. This produces a sharp
increase in blood viscosity, sometimes five or six times the
normal. The increased viscosity produces sludging, anoxia,
and endothelial damage; retinal changes with greatly distended
veins are typical and may produce blindness. Increased vis-
cosity may also be a factor in producing congestive cardiac
failure in elderly people with this condition.

Coating of the various cellular elements by the abnormal pro-
tein in the case of the polymorphs has been shown to reduce
phagocytosis and thus perhaps to increase susceptibility to
infection. Coating of the platelets possibly impedes release of
the platelet factors,2and this probably accounts for the tendency
to bleeding seen in these cases. The red blood cells are also
coated, and according to Cline' have a shorter life; their
coating also accounts for the rouleaux formation and the very
much raised sedimentation rate. Cryomacroglobulins are
sometimes reported, with cold sensitivity and Raynaud's pheno-
mena.

The second characteristic is the infiltration with a plasma-
cytoid lymphocytic type of cell. Macroglobulinaemia is essen-
tially a malignant process, but histological reports vary widely
from those suggesting inflammatory nodes to actual anaplastic
reticulum cell sarcoma. Commonly there is enlargement of the
lymph nodes, the liver, and the spleen, and variable replacement
of the marrow elements, which probably accounts in part for
the anaemia afld the occasional pancytopenia. Antibody syn-

B

thesis may be impaired, thus lowering resistance to infection.
Perivascular infiltration often accounts for the neurological
syndromes frequently described in these cases-i.e., radiculitis,
myelitis, and encephalitis.

It will be interesting to hear Dr. Hobbs's view of the evolu-
tion of this case and to have some discussion about the treatment
of macroglobulinaemia.

Professor T. R. C. FRASER (4): Thank you, Dr. Poole.
Dr. Hobbs, would you care to comment on this ?

Dr. HOBBS: I agree largely with what has been said. Table
II takes it a little further by explaining what might be the
consequences of a finding of a narrow band of macroglobulin
in the serum. This is probably the commonest way in which
macroglobulinaemia is diagnosed. Three years after finding 59
consecutive patients with monoclonal bands of -yM in their
serum a diagnosis has been achieved in 55. These have been
grouped into five distinct clinical patterns, which are, how-
ever, not watertight. For example, some typical lymphomata
produce yM with a little cold agglutinin activity, and in Pro-
fessor Dacie's 42 patients with typical primary cold agglutinin
disease about 10% are terminating with the occurrence of
lymphoma. Even though they overlap I think these five dis-
tinctions are worth making because the outlook is generally so
different.

Dr. J. G. AZZOPARDI (5): How are you defining Walden-
strom's macroglobulinaemia ?

Dr. HOBBS: With Waldenstrom's macroglobulinaemia
symptoms are unusual before the serum level is quite high.
Then the clinical picture is that of a viscosity syndrome. The
infiltration is mild and generalized. Diagnosis' of Walden-
strom's disease cannot be made on the serum alone, or on a
biopsy, or just on the clinical picture; all three are needed.
That is what Waldenstrom described.4

Waldenstrom's Description,
Dr. AzzoPmApn: Did not Waldenstrom describe an essential

macroglobulinaemia in the absence of any recognizable cause,
including malignant lymphoma ?

Dr. HOBBS: He described two types of macroglobulinaemia;
his classical one as above, and essential monoclonal benign
hypergammaglobulinaemia' (when it is due to y-macro-
globulin), called " benign" at the bottom of Table I. He had

TABLE I.-Clinicopathological Classification of Monoclonal
Macroglobulinaemia

vfM is found to account for some 10%.of serum paraproteins, which can be
found in 1% of the population over 50 years of age. Of th:se perhaps only
one out of three will stiffer symptoms and so come to hospital. The following
diagnoses were achieved in 55 of 59 consecutive hospital patients with yM
bands.
WALDENSTROM'S MACROGLOBULINAEM!UA (51 %)
Mostly symptomatic with serum M >3.0 g./100 ml. " Coating" leads to

anaemia of gradual onset with severe lassitude; neutropenia leading to infec-
tion; and bleeding. There is mild to moderate splenomegaly and generalizedlymphadenopathy. Biopsy of lymph nodes shows well-preserved architecture
and infiltration. Slowly progressive; usual survival 5 to 10 years.
MALIGNANT LYMPHOMA (31 %)-sarcoma, Hodgkin's, chronic lymphatic leuk-

aemia
Serum YM averages 1.3 g./100 ml., and is an incidental finding. There is

acute massive regional involvement of the reticuloendothelial system. Biopsyof lymph nodes shows destruction of the normal architecture and invasion.
Rapidly progressive; few patients survive more than one year.
MVFLOMATOSIS (2 %)
Serum yM averages (6 cases) 1.9 g./100 ml., progressive. Typical radio-

logical picture, myeloma cells producing both -M and Bence Jones protein.
PRINsARY COLD AGGLUTININ SYNDROME (5%)
Serum yM averages (35 cases) 0.4 g./103 ml. Chronic haemolytic anaemia

aggravated by cold, anti-i specificity. Some 10%o terminate as neoplasia of the
reticuloendothelial system.
BENIGN (11%)
Serum YM averages (8 cases) 0.8 g./100 ml., static. Asymptomatic, no

lesions detected for three to nine years.

some patients whom he followed up for many years and who
never seemed to get into trouble. It was Mackay and his col-
leagues6 who emphasized the tendency to lymphosarcoma, and
we are now aware of patients dying much faster with frank

 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.3.5612.237 on 27 July 1968. D
ow

nloaded from
 

http://www.bmj.com/


Clinicopathological Conference

lymphosarcoma and less macroglobulinaemia--often without
a viscosity syndrome.

Professor I. MCINTYRE (6): Am I right in thinking that
you were saying that 0.1% of the population over 50 years of
age have macroglobulinaemia ? If so this would mean that
there are about 16,000 cases at a rough estimate. This seems

a surprisingly large number. I would like to ask you how you

deduced this figure, and if you are sure that the sample from
which it was deduced was not biased ?

Dr. HOBBS: It could have been biased, because there is a

familial element in macroglobulinaemia.7 The original work is
Scandinavian.8 Among 6,995 sera from a natural population
monoclonal bands were found in 64; 8% of those M-bands
were .yM in type.1
Now, the percentages after each heading in Table I refer to

patients with yM-bands who have attended hospital with
symptoms, and in hospital practice 90% of macroglobulinaemia
is symptomatic.

Professor McINTYRE: So it would be right to say that
these figures are based on an outpatient population, and not on
a random sample of the health population ?

Dr. HOBBS: The incidence of macroglobulinaemia at the top
of Table I refers to the natural population. The percentages
after each heading refer to a hospital population.

Professor FRASER: You can't apply your figures to
Waldenstrom's disease, in other words ?

Dr. HOBBS: I'm not trying to, and I'm sorry if I didn't
make it clear.

Dr. D. WILLIAMS (7): I should like to pin both Dr. Hobbs
and Professor Harrison down. You both believe this man had
a malignant lymphoma ?

Dr. HOBBS: I would say simply that this was malignant.
It killed him. I think it is worth making the distinctions in
Table I in terms of growth rate and clinical pattern.
Waldenstrom's disease is definitely malignant, but of a low
grade.

Professor FRASER: Can we ask Professor Dacie, quite apart
from this patient, how he would describe the pathological
process in the Waldenstrom cases when considered from the
point of view of the cells rather than of the proteins ?

Professor J. V. DAcIE: I find this a difficult question to
answer. It is all a question of what you mean by malignancy.
I would agree with Dr. Hobbs that the histological appearances
suggest that this patient died of a malignant condition: there
is invasion of tissue, and while it has been a very slowly pro-
gressive condition this doesn't mean to say it isn't malignant.
I should like to hear what Professor Harrison thinks of this.
The other point I would make-Dr. Hobbs didn't mention
this but I think he would agree-is that some cases of benign
Waldenstrom's disease do, in the course of their evolution, show
an accelerated course, so that the patient dies with overt
lymphosarcoma. There is the possibility of a change of tempo
or the development of a second clone of cells. Do you believe
this, Dr. Hobbs ?

Dr. HOBBS: I believe this, but I know of no conclusive
evidence for a spontaneous change. In fact, in all our cases

so far measured the macroglobulin level has increased on a

single exponential line with no apparent change in growth
rate. After eytotoxic treatment we have three out of 51 patients
in whom an increase in growth rate has been detected during
a relapse: two had myelomatosis, and the other had primary
cold agglutinin disease.

Bence Jones Protein

Professor DAcIE: We have argued on this point, but I think
this has in fact happened. There is one other point I should
like to make. What about Bence Jones protein ? Its occur-

CAECAL JOURNAL

rence is certainly not confined to classical myeloma. It ..tay
be found in any proliferative condition in which there is
formation of abnormal protein and an excess of light chains.
Is this right ?
Dr. HOBBS: I would think so, but this is a personal opin-

ion.9 I would hate to have Bence Jones protein. I don't
believe it is ever benign.

Professor DACIE: When Dr. Hobbs talks about the M bands
in the general population he means, I think, monoclonal
bands. Now these are generally thought to be non-progressive.
Is there evidence for this ?

Dr. HOBBS: Yes, Hallen's series8 have been followed up for
nearly five years. In the natural population some two-thirds
are behaving in a benign manner, and one-third in a malignant
manner-mostly as myelomatosis.

Professor DAME: In your series you said a small proportion
of patients had macroglobulins, -yM, and a larger proportion
yG or yA.
Dr. HOBBS: About 90% of our serum M-bands are yG or

yA.

Professor DACdE: Do these not progress ? Are they
stationary too ?

Dr. HOBBS: In our hospital population only one-third are

stationary and benign; two-thirds are progressive, most often
as myelomatosis.

Professor FRASER: Back to my question. Are there any

features about these cells, apart from their infiltration, which
make them appear malignant ? How would you describe the
cells that seem to be infiltrating here ?

Professor DAcIE: In this group of disorders I don't think
that by just looking at a single cell one can say whether it is
necessarily malignant or not. In a typical case of Walden-
strom's disease one sees in marrow-films exactly what Professor
Harrison has described in his sections: a rather variable pattern
of lymphoid cells and the.presence of what seem to be un-

doubted plasma cells-a different picture from that of lympho-
sarcoma or chronic lymphocytic leukaemia. Curiously enough
we also see tissue basophils. But these cells are seen in all sorts
of bone-marrow dyscrasias.

Professor FRASER: These are the enlarged lymphocytes ?
Professor DAcIE: It is the lymphocytes with basophilic cyto-

plasm, the presence of plasma cells, and the presence of a few
basophils that lead us to make a cytological diagnosis of
Waldenstrom's disease.

Dr. M. C. BRAIN: Professor Harrison, there seems to be a

singular absence of mitotic figures in your sections of the
lymphoma. I don't know if this is a fair assessment, but it
may have some bearing on the possible benefit that might have
been achieved with treatment.

Professor HARRISON: Yes, Dr. Brain is absolutely right. The
mitotic rate is very much lower than in the average malignant
lymphoma. As regards malignancy, this patient had cellular
infiltration of several tissues without any real tumour formation.
Whether or not you call this malignant is a matter of definition;
I certainly would not call this a lymphosarcoma.

Indications for Treatment

Professor FRASER: Supposing that in 1953 the same diag-
nosis had been made, what would have been the indications
for treatment ?

Dr. BRAIN: Dr. Galton and I saw this man on a number of
occasions. He was a fairly stubborn individual, as was re-
flected in his unwillingness to continue with antituberculosis
treatment. What were we going to treat ? He had remark-
ably few symptoms-only latterly did he become sufficiently
anaemic for this to trouble him. It is difficult to know whether
we would have achieved very much by treating him without
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hazarding him in other respects-he had lowered immuno-
globulins, and chlorambucil would have lowered his neutrophil
count and made him much more susceptible to infection.
Furthermore, such treatment would have necessitated his
regular attendance at hospital for blood counts, which I am
sure he would have been unwilling to do. The very low
mitotic rate would mean that the effect of treatment would be
very slow and would thus have to be continued for a long
time. Had he been treated early on in his disease we would
have been delighted with the long survival. I think he bears
out the wisdom of not treating people with symptomless
disorders.

Professor FRASER: So one can say that the patient's disabili-
ties are usually due to his macroglobulins rather than to the
disease process.

Dr. BRAIN: Yes, and this raises an interesting point, the
patient never had much macroglobulinaemia, and none of the
problems of viscosity caused by the high concentrations of
macroglobulins mentioned by Dr. Poole ever occurred. The
only possible indications for treatment were fever, his feeling
unwell, and his anaemia; and thus only latterly, when he de-
veloped these symptoms together with lymphadenopathy, did
we feel it justifiable to try to help him with treatment.

Professor FRASER: Supposing the patient had been diag-
nosed as having malignant lymphoma. Would that have made
any difference ?

Dr. BRAIN: I think that if we had had evidence that this was
an actively proliferating disease likely to cause symptoms we
would have obviously revised our opinion about treatment.
Dr. D. J. EvANs (10): Could I ask whether the P.A.S.-positive

inclusions are thought to represent the abnormal macroglobu-
lin, and if so, are there any ideas in existence as to why they
produce nuclear inclusions ?

Professor HARRISON: Off the cuff I can't remember. I
know that it is alleged that intracytoplasmic inclusions are
macroglobulins. The exact histochemical composition of intra-
nuclear inclusions has been discussed by Brittin et al.10 and
by Argoni and Kipkie."1

Professor DAcIE: Can I ask Professor Harrison whether the
inclusions are always intranuclear. They seem to me to be
lying on top of the nucleus in some of the photographs. Can
you refute this absolutely ?

Professor HARRISON: I have satisfied myself that at least
some of them are intranuclear, and I think this has been shown
in some cases by even more exotic methods like electron-
microscopy.

Estimation of Tissue-mass
Dr. BRAIN: May I come back to Dr. Hobbs. Earlier on in

the discussion he made an estimate of the amount of tissue
which this man must have had to produce the amount of
macroglobulin he had in his circulation. It seems to me that
there was a slight discrepancy in his estimate and the amount
that was found.

Dr. HOBBS: The estimate for cells producing macroglobulin
was 600 g.

Professor D. G. McKAY'1: The bone marrow weighs
1,500 g., so the bone marrow was practically replaced by tissue.
Dr. HOBBS: If in fact the bone marrow weighed 1,500 g. and

he had a haemoglobin of about 10 g. at this stage this is only
a little down. He had a white cell count of about 2,000, which
was only half down, so his bone marrow wasn't practically
replaced.

Professor McKAY: Well, it was there, it was functioning, but
it was pushed aside.

Dr. HOBBS: It was still there, occupying most of the space.It is not so easy to estimate the masses of tissue in this sort of
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case. When fluorescent antibody against -yM is used to study
the cells difficulties arise because they are not all producing
protein. We didn't actually study this man, so I must admit
this figure of 500 g. is a guess. In the yG-myeloma we have a

very good correlation between the percentage of the marrow

occupation and the amount of protein, because nearly 100% of
myeloma cells stain with a fluorescent antibody against .yG.

Professor MCKAY: But it wouldn't be possible to equate a

certain amount of gammaglobulin with an exact number of cells
anyway, in view of the fact that they may function to secrete the
protein at one time but not at another. They may be differen-
tiated or undifferentiated and so forth. So while it is fun to
play that game I don't know that you can stick to that.

Dr. HOBBS: I think you can, because there is no evidence
that these cells can ever switch off and on in terms of secretion.
The moment they start to make their protein they go through
a cycle and then they are finished. By the time they look
like plasma cells they are effete. In tissue-culture once cells
go into antibody synthesis they are doomed; they are allowed
to synthesize for perhaps two to three days and then they die.

Professor McKAY: But first you talked about cells that pro-
duced one protein, then you talked about cells that produce
multiple proteins, and yet you talk of them as being undiffer-
entiated.

Dr. HOBBS: In macroglobulinaemia these cells are usually
only producing .yM with or without an excess of its light
chains.

Dr. WILLIAMS: But if there is an excess of light-chain pro-
duction this must suggest that some cells are producing differ-
ent types of protein from others.

Dr. HOBBS: There is, as far as I know, no evidence that the
light chains are produced in one cell and the yM heavy chains
in another. Usually only one cell line can be detected, though
in some patients more than one clone occurs.

Dr. WILLIAMS: Can there be a balance of light chains and
heavy chains in the cells themselves ?

Dr. HOBBS: This happens within normal antibody-forming
cells, in which Askonas and Williamson12 have so beautifully
shown there is excellent balance. In tissue culture experiments
they found a small intracellular pool of free light chains which
normally does not leak out. With the dedifferentiation of
malignant change we presume imbalance can follow, a leak
occurs, and is recognized as Bence Jones protein.

Professor DACIE: Can I ask Dr. Hobbs what evidence there
is in this type of case that these cells are producing the yM
for only a few days at a time ? I ask this because, surely, the
cells were living for many days in this patient.

Dr. HOBBS: The precursor cells, as far as we know, live for
several months, but once they start to synthesize protein it is
believed they live for only a short time. Astrid Fagreus con-
cluded: " The mature plasma cell is the end product in a chain
of development."' 3 In vitro the cycle from immature to
mature plasma cell took two to three days, and peak synthesis
occurred in this phase. In vivo, peak synthesis was only pro-
longed one more day.

Professor FRASER: Is this true of the malignant cells as well
as the others ?

Dr. HOBBS: There seems to be little difference in the tissue-
culture studies that have been done.

Dr. BRAIN: You are suggesting cell death and no cell re-
placement ?

Dr. HOBBS: Presumably they are replaced from the precursor
population and in fact slowly show a net gain in the numbers
actually producing protein at a given moment. In this patient.
the doubling time was six years, incredibly slow, and one
wouldn't expect to fnd many mitotic figures at that growth
rate.

Professor FRASER: Well, we shall have to stop there. Thank
you very much.
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We are grateful to Professor J. P. Shillingford and Dr. E. D.
Williams for assistance in preparing this report, and to Mr. W.
Brackenbury for the photomicrographs.

The appointments held by the speakers at the conference are
listed below:

(1) Consultant Chest Physician, Hammersmith Hospital.
(2) Lecturer in Chemical Pathology, Royal Postgraduate Medical

School.
(3) Professor of Morbid Anatomy, Royal Postgraduate Medical

School.
(4) Professor of Clinical Endocrinology, Royal Postgraduate

Medical School.
(5) Reader in Oncology, Royal Postgraduate Medical School.
(6) Professor of Endocrine Chemistry, Royal Postgraduate

Medical School.
(7) Senior Lecturer, Morbid Anatomy, Royal Postgraduate

Medical School.
(8) Professor of Haematology, Royal Postgraduate Aedical

School.

(9) Lecturer in Haematology, Royal Postgraduate Medical
School.

(10) Lecturer in Morbid Anatomy, Royal Postgraduate Medical
School.

(11) Professor of Pathology, San Francisco General Hospital.
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ANY QUESTIONS ?
We publish below a selection of questions and answers of general interest.

Diet and Serum Cholesterol

Q.-To what extent can the level of
serum cholesterol be reduced by diet ? When
a patient is on a diet free of animal fat and
sugar is the reduction in serum cholesterol
offset by the body mobilizing its own fat?

A.-The serum cholesterol is derived
partly from the diet and partly from bio-
synthesis. In man endogenous synthesis
accounts for 60 to 80% of the cholesterol in
the serum even on a high cholesterol diet.
Feeding an artificial diet free of cholesterol
causes a fall of serum concentration averag-
ing about 60 mg./ml.,' but such a diet is
unlikely to be tolerated for long periods.

Since the level of serum cholesterol is a
proved risk factor in myocardial infarction
much attention has been given to dietary
modification which may reduce the serum
cholesterol level. A number of papers have
been published that suggest that not only
can the serum cholesterol level be reduced
but the survival of patients who have had one
myocardial infarction can be improved.2 3
However, the design of the published trials
is not beyond criticism, and the National
Institutes of Health in the United States
have just concluded a massive feasibility
study for a long-term trial of cholesterol-
lowering diets in the prophylaxis of coronary
artery disease.
The conclusions of this study have been

published in a recent supplement to the
journal Circulation.4 Over 1,000 men were
assigned randomly to one of three diets. The
control diet was planned to be similar to the
usual American diet in which 40% of
calories come from total fat and 16 to 18%
from saturated fat. The average daily
cholesterol intake was between 650-750 mg.
Both experimental diets were designed to
reduce the saturated fat intake to less than
9% of calories and the cholesterol intake

between 350-450 mg./day. The poly-
unsaturated fat intake was increased to at
least 15% of calories in one of the experi-
mental diets and between 18 and 20% of
calories in the other.
The study was continued for a year, and

nutritionists judged that 25% of patients
adhered to the diet closely, about 25% were
poor adherers, while the remainder were
classified as fair to good adherers. In all
centres serum cholesterol values fell rapidly
after change to the experimental diets, and the
average values at two to six weeks tended to
be the lowest recorded during the entire year.
The baseline average serum cholesterol was
230 mg./ml. During the year on the diet
the serum cholesterol fell by about 1-2% in
those on the control diet and about 10% on
each of the experimental diets. The average
decrease and percentage decrease were con-
sistently larger for individuals with higher
baseline values.
The American investigators went to con-

siderable lengths to try to get a well moti-
vated group of volunteers from middle-class
suburbs. Some were rejected because their
credit rating was not high enough. How-
ever, those who ate frequently in restaurants
seemed to find it much harder to adhere to
the diet. Among those who ate one meal or
less per week in a restaurant the serum
cholesterol decrease averaged 13%, while in
those who ate six or more meals a week in a
restaurant the fall was only 7%. The
organizers concluded that if a large-scale
population study is to be done it is neither
necessary nor practical that it should be
double blind.

There were insufficient individuals in the
feasibility study to draw any meaningful con-
clusions about the incidence of myocardial
infarction during the period on the diet.
However, the incidence rate was about i%
per year in the control group. The
organizers had calculated that if the control

group had an incidence of I % per year a
study of 100,000 men for five years would be
required to detect a 20%, reduction in inci-
dence of myocardial infarction. Because of
the unexpectedly low incidence in the con-
trol group, they concluded it would be
necessary to select those treated from indi-
viduals who had higher levels of cholesterol
than average.

This American study should be consulted
by anyone who plans to conduct a therapeutic
trial on the effects of diet on serum chole-
sterol. The results of the main study on
the effects of diet on the incidence of
myocardial infarction will be awaited with
great interest. Meanwhile the preliminary
results show that serum cholesterol can be
lowered by about 10% by dietary means over
an extended period.
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Measles Vaccine in Allergic Subjects

Q.-Would it be wise to give measles
vaccine to a child aged 6 who has a tendency
to allergic reactions?

A.-A history of allergic reactions is not
an absolute contraindication to measles
vaccine; each case should be judged on its
merits. In the case of a 6-year-old child
with a tendency to allergic reactions this
would dcpend on the frequency and severity
of the reactions and the precipitating cause.
If the child is known to be sensitive to egg
protein it would be wiser not to give the
vaccine, as most of the live measles vaccines
currently in use are prepared in chick embryo
cells. Nevertheless, such vaccines have been
administered to individuals with a known
sensitivity to egg protein without ill effect
after an initial skin test has been performed.
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