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those with more extensive disease. The median
survival of patients with limited disease was 13
months as opposed to 4 months for those with
extensive disease. Responders to chemotherapy lived
significantly longer than non-responders with a
median survival of 365 days as opposed to 130 days.
This was not a randomized study and it is rather
difficult to know how much influence this chemo-
therapy had on survival other than the somewhat
artificial grouping into responders and non-respon-
ders. The response rate was highest and the survival
longest in patients whose histology was either oat
cell carcinoma or adenocarcinoma. The main
interest of this particular study was that it showed
that intensive chemotherapy could be tolerated by
the patient and gives hope for useful results from
other multiple drug regimes.

It is hoped that suitable combinations of drugs
will improve the median survival and quality of
survival. The most promising drugs under investiga-
tion at present include Methotrexate, Cyclophos-
phamide, Vincristine and nitrosourea derivatives
(BCNU, CCNU and MeCCNU) in various com-
binations. The nitrosourea derivatives, which are
lipid soluble, may be included in such a regime
because of their effect on brain metastases by reason
of easy passage across the blood brain barrier.
Numerous other drugs, currently under early study
(Carter, 1972) will become available for trial in
various combinations. However, at the moment one
can only have guarded optimism for the future.
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Discussion
Chairman: DR J. R. MIKHAIL

(Central Middlesex Hospital and
Willesden Chest Clinic)

DR ANGEL: Could we have some of Professor Bleehen's
thoughts about daily versus intermittent use of drugs.
You just mentioned now cyclophosphamide 1 3 g/m2 every
3 weeks. Is this given intravenously? Would you like to
develop this?

PROFESSOR BLEEHEN: I would like to say something
about this, because it is perhaps one useful message I
could leave with you. I did touch upon this a bit when I
was taking about some of the cyclophosphamide results
and then showed the results where cyclophosphamide had
an adverse effect. I think from what we know of cancer
today it would seem likely that there is some host reaction

to the tumour. Whether this is immunological or not I am
not the person to argue and I do not think anyone can
tell at this stage. However, if there is a host reaction it is
quite possible that continuous therapy as opposed to
intermittent therapy could suppress this. Ifyou bounce the
treatment in, give the body time to recover, bounce it in
again, you will have far less effect on the immunity.
This may be a theoretical objection to continuous
therapy or not. The other advantage of inter-
mittent therapy is that you give the normal tissues-I am
not talking about immunological responses-time to
recover. On the whole normal tissues will speed up their
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responses when they are injured. If you cut yourself the
cells of the epidermis will start dividing and you will heal
fairly rapidly. They respond with normal homeostatic
mechanisms. Surprisingly enough, tumours will do this
as well. It was thought they would not do it, but they do
respond, they do speed up, but they are unlikely to speed
up to the same degree. This is another advantage of
fractionating, or splitting of courses of chemotherapy. It
does give the normal tissues time to boost themselves up
again. When I showed you that tumoul model, I did say
it was an ideal situation. This assumes uniform permea-
bility of the drug within the tumour. We do know that
tumours are fairly necrotic, cells grow away from blood
vessels, the drugs getting to the tumours, may sail through
the blood vessels, and so on, and there may be a critical
dose of the drug below which it does not work. Ifyou give
a very large dose of the drug it is quite likely that by
normal diffusion laws you will get a reasonably good
dose throughout the tissues. These to my mind are
some of the uses of intermittent therapy. I would not
advocate continuous chemotherapy in carcinoma of
the bronchus. When I say continuous I mean daily. I
would advocate intermittent continuous therapy, yes;
while you are winning I would not stop.
DR ANGEL: At what sort of intervals.
PROFESSOR BLEEHEN: Well, the accepted interval for

some other tumours is of the order of 1 month, say,
the courses for multiple myeloma. In the lymphomas one
tends to give two intravenous injections at weekly inter-
vals and then one has a month's gap with one regime
which is currently being advocated, or one leaves a 3
week gap. A single intravenous injection followed by a
3 week gap repeated again and again within the limits of
toxicity and response of the patient.
DR J. A. WADDELL (Princess Margaret Hospital,

Swindon): Do you know of any long survivors from any
form of chemotherapy either in your own experience or
in the literature? I got the impression that people are
talking about increased survival of days or months, but
there are no really long survivors.
PROFESSOR BLEEHEN: I haven't any in my own exper-

ience. I dare say there are, but I have a patient, who is
now dead, who lived for 8 years after an incomplete
removal of a carcinoma of the lung treated with very
incomplete radiotherapy. I think most of these are
anecdotal. There was the one series I mentioned at the
end, the Hansen series reporting from the Veterans
Administration Hospitals a non-randomized look
at multiple chemotherapy. They were getting long-term
median survival from their responders at 1 year. That
must imply that some of their survivors must have gone
on for a number of years but you would expect this as a
natural history of the disease. The majority of the patients
will die early, but if you take out a group of responders
to chemotherapy then it is quite likely that some of those
would go on for a long time. But to say that I know of
any cases where cancer of the lung has been cured by
chemotherapy, no.
DR P. STRADLING (Chest Clinic, Hammersmith

Hospital): In dealing with all this sort of thing you have
got to realize there are patients who will survive for 8, 9,
10 years without any treatment at all, and most of us

have seen this. You have got to have very large series
indeed to get any effects which are really visible.
PROFESSOR BLEEHEN: I think this is absolutely true. If

I may put in a small plug at this point for trials. Dr Deeley
has talked about his partiality to small studies. There is a
very definite place to be made for a large-scale study as
well. A lot of the data I showed was American, particu-
larly the Veterans Administration Hospitals, very good
data within its limitations. The MRC has in the past
performed two studies which have yielded reasonable in-
formation within the context of information available
at the time they were set up. It is hoped that further
national studies will be set up in the near future, and one
of the points which is exercising the designers of such
studies is the very point that Dr Stradling has just made,
that you do get long-term survivors without any treat-
ment. Does it matter whether you give the treatment at
the start or wait until the patient is begging for it and
has the symptoms? When one is setting up such a study
these points have to be taken into account. One might
well end up by looking at a group of patients which
includes on one limb of the randomization no treatment
at all with treatment later if the patient has symptoms or
even optional at that time depending on the feelings of
the attending physicians.
DR STRADLING: One point I was really hinting at

was that it is my impression that you get no long-term
survivors with chemotherapy, whereas normally you do
get a few who go on 8, 10, 15 years. Chemotherapy seems
to remove these from large series.

PROFFESSOR BLEEHEN: Yes, when one has a brief to
talk about chemotherapy one tries to remain optimistic.
I agree with you. May I add, that this is with the present
drugs and regimes. I don't think this is an excuse for
packing up and going home and saying we are not going
to do any better in the future.
DR GRIFFEL: Coming back to intermittent therapy, all

concept of treatment by combined drugs stems from
treatment in blood dyscrasias. We have the control of
the so-called negative phase by depression of the bone
marrow. Have we anything comparable in treating
tumours? Could we use such cells as are available some-
times in the blood stream, sometimes by aspiration of
sputum, and see whether there are indeed negative phases
in which we should not use drugs, instead of this pure
casual concept that we stop for 2 weeks or 3 weeks. Is
there any matter where we could make it more rational
and find out and avoid a possible negative phase which
we have in vaccination, for example?

PROFESSOR BLEEHEN: This is a difficult question. With
the acute leukaemias, for instance, one has certain
criteria for assessing response in terms of peripheral
blood, marrow examination, biopsy of tissues, etc. There
are other tumours where one has certain useful criteria
of response other than the crude macroscopic one. I am
now talking about these tumours which are associated
with some form of secretion, to put it at its crudest, say
bowel cancer where you can follow the carcino-embryonic
antigen. Itmay be that one will be able to pick up such
parameters for other diseases. With carcinoma of the
lung, of course, you have a small group of patients
who have ectopic inappropriate secretion of peptide
hormones and one might be able to follow them with
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that, but this would only be scratching at the surface.
I think that as far as carcinoma of the lung is
concerned we are left with the crude morphological
analysis of the tumour as seen on X-rays, etc. To take
your question slightly further, we do have some informa-
tion, for instance if one is talking about chemotherapeutic
agents, and the way we wish to cycle these agents. We
have some idea of the normal tissue kinetics. We have
on average some idea of the cell kinetics of the tumours
we are dealing with, but unfortunately these do vary
very much from individual patient to individual patient.

DR. DEELEY: I am sorry to butt in, but Dr Griffel there
are possibilities with tissue culture where you might be
able to take a piece of tissue, grow it in tissue culture and
determine the best radiotherapeutic methods and chemo-
therapeutic methods, and in fact Linburg has done this
with ovarian tumours in Hamburg, taken biopsies and
then grown, very much like growing bacteria on a plate,
and then to try the appropriate antibiotic. Using this you
might be able to find (a) the right chemotherapeutic
agent, and (b) the correct dosage.
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