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fluorescence, mixed-cell agglutination techniques, and cyto-
toxicity studies. The detection of immune reactions at the
surface of. the tumour cells will be particularly important in
assessing whether an effective in vivo immune response is
likely. Autoantibodies against internal cytoplasmic con-
stituents, sometimes present, may merely reflect a response
to unusual breakdown products of a tumour rather than any
attempt at the immunological rejection of it.

These modern in vitro methods of study are now being
applied to a wider range of cancers in man-as, for example,
the malignant melanoma, cited by Dr. Hamilton Fairley. In
sera of about 30% of patients with this tumour cytotoxic
autoantibodies at least in part specific for the cancer cells
have been detected by the clinical and experimental tumour
immunology team at the Chester Beatty Research Institute.
It would seem that in patients possessing such antibodies the
tumour progresses more slowly than in others. There may
also be a correlation with infiltration of the tumour by
lymphocytes.

Clearly there is a need to extend these methods of investi-
gation to other tumours. It should become general histo-
pathological practice to assess lymphocytic and plasma-cell
infiltration of any tumour to determine if possible whether it
might be a host response to the living tumour or only the
consequence of necrosis or infection. Then it might become

feasible to correlate such specific host response with prognosis.
Tumours like seminoma of the testis, squamous carcinoma
of the skin, and carcinoma of the breast are obvious targets
for a search for tumour-specific autoantibodies and auto-
immunocytes. The lymphoid reaction in Hodgkin's disease,
discussed this week by Dr. D. Crowther, Dr. Hamilton
Fairley, and Mr. R. L. Sewell (page 473), is possibly an
immune response by the host to reticulum-cell neoplasia.
Comprehensive immunological investigation is now required
to examine this hypothesis.
The lesson of the favourable response to chemotherapy of

the Burkitt lymphoma and the chorionepithelioma may
suggest that other tumours which excite an immune reactior
could also have a better prognosis if more specific effective
drugs were to become available. As to specific immuno-
therapy, this will become possible only when we have more
information about the antigenicity of the tumours and the
responses to them. We can be confident that there is nothing
inherently unlikely in immunotherapy for some tumours,
whether by immunocytes or by antisera. Meanwhile for
immunogenic tumours, which may prove to be more numerous
than is at present supposed, the best therapy will be that which
disproportionately reduces the number of tumour cells while
maintaining the relative efficiency of the immunological
system.

Septicaemia from Infusion
Contamination by inadequately sterilized instruments,
syringes, or solutions is preventable and probably rare today,
but the preparation of the skin remains a weak link in the
aseptic defences. The living skin cannot be sterilized, and
even the best chemical disinfection will usually allow the
survival and subsequent growth of some of the resident
bacteria. As well as failing to sterilize, the methods used for
disinfection may add contaminants. Many reports have
appeared in which infection, especially with Pseudomonas
aeruginosa, has been acquired from a solution used to disinfect
the skin before incision, venepuncture, or setting up an intra-
venous infusion. 1-3 Quaternary ammonium compounds have
been especially fallible in this respect, but aqueous solutions of
other compounds including chlorhexidine and chloroxylenol
and hexachlorophane detergent preparations have also been
found contaminated.3-5

Small numbers of bacteria injected directly into the blood-
stream will, in most people, be rapidly overcome by the
humoral and cellular defences. But if these defences are
impaired, as in patients with severe burns or in those receiv-
ing treatment with steroid and immunosuppressive drugs,

there is an obvious risk of infection. Such a risk also attends
patients with the lesions of rheumatic or bacterial endo-
carditis. In such patients, too, the risk is mainly from
" opportunist " organisms, which have relatively low patho-
genicity for healthy people. They include Ps. aeruginosa,
pathogenic fungi, and other organisms difficult to exclude
or to eradicate by chemotherapy. When a cannula is intro-
duced for continuous-drip infusion there is a further hazard-
the development of a thrombus in which small numbers of
contaminating bacteria are likely to multiply without
hindrance. The chances of contamination from the skin are
obviously increased by the prolonged exposure of a drip
incision, and the profuse growth of bacteria in a septic
thrombus exposes the bloodstream to heavy contamination.
In a patient with poor resistance this is likely to lead to
septicaemia or pyaemia.'
A report by Dr. J. H. Darrell and Professor L. P. Garrod

in the B.M.7. this week (page 481) gives details of three
patients who developed secondary septicaemia while receiving
prolonged intravenous infusion of antibiotics. Each of the
patients had a disease or had received treatment which
increased susceptibility to infection. Two were being treated
for bacterial endocarditis when they developed a secondary
infection, in one case with Candida albicans and Achromo-
bacter sp., in the other with Candida sp. The third patient
was being treated with prednisolone for sarcoidosis and
developed cryptococcal meningitis, for which he was given an
intravenous infusion of amphotericin B. During the course
of this treatment he acquired a bloodstream infection with
Staphylococcus aureus, and this organism was also found at
the site of the original drip incision. Treatment with ampho-
tericin B was successful in one of the two patients with
endocarditis who developed Candida septicaemia. The two
other patients appeared at first to respond to treatment with

Plotkin, S. A., and Austrian, R., American Yournal of Medical Science,
195X, 235, 621.

Malizia, W. F., Gangarosa, E. J., and Goley, A. F., New England
Yournal of Medicine, 1960, 263, 800.

Lowbury, E. J. L., British Yournal of Industrial Medicine, 1951, 8, 22.
Ayliffe, G. A. J., Barrowcliff, D. F., and Lowbury, E. J. L., British
Medical Journal, 1969, 1, 505.

Burdon, D. W., and Whitby, J. L., British Medical Journal, 1967,
2, 153.

6 Jackson, D. M., British Medical Journal, 1951, 1, 72.
Van Duyn, E. S., and Van Duyn, J., Annals of Surgery, 1940, 112,

294.
Kern, H. M., and Berman, E., American Journal of Surgery, 1945,
69, 120.

Iglauer, S., Archives of Otolaryngology, 1942, 36, 381.
0 Kirk, G. D., American Yournal of Surgery, 1947, 73, 606.

 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.2.5655.462 on 24 M
ay 1969. D

ow
nloaded from

 

http://www.bmj.com/


24 May 1969 Leading Articles BRITISH 463

the appropriate antibiotics, but later their condition deterior-
ated and they died; at necropsy one showed evidence of
Candida endocarditis, while the other had staphylococcal
abscesses of the myocardium.

This report clearly illustrates the infective hazards,
especially from Candida spp., of prolonged intravenous
infusion, and the imperfection of the aseptic measures at
present used in such cases. The first necessity is to prevent
contamination of the incision site with organisms that are
most likely to be acquired from the patient's skin. A form
of skin disinfection active against staphylococci, Gram-
negative bacilli, and fungi is desirable before incision, and
1% iodine in 70% ethyl alcohol is probably the most suit-
able agent for this purpose. Darrell and Garrod suggest in
addition the repeated use of a spray containing appropriate
antibiotics, including amphotericin B or nystatin, to prevent
subsequent contamination of the incision wound. It is hardly
less important to prevent thrombosis. The surest way of
achieving that is by avoiding infusion. If infusion is essential
it is probably advantageous to avoid the use of cannulae, and
the use of small needles for infusion into scalp veins may
provide a satisfactory answer. The use of anticoagulants
must also be considered.
When a septic thrombophlebitis has developed the task of

protecting the patient becomes much more difficult. Anti-
biotic therapy will sometimes succeed. D. M. Jackson,6 for
example, reported successful treatment of septic thrombo-
phlebitis with chlortetracycline, and a case infected with
Candida albicans responded to amphotericin B in the series
reported by Darrell and Garrod. But chemotherapy will
sometimes fail because of resistance of the bacteria or their
inaccessibility to drugs in the bloodstream. In such patients
there is probably still a place for the method-first used by
John Hunter7-of occluding the vein above the thrombus.
A ligature may be successful in preventing the spread of
infection,8 but failure may occur with this method.9 10 The
prospects of success will vary with the accessibility of the
vein and with the effectiveness of chemotherapy used at the
same time.

Organ Transplant for
Haemophilia

In classical haemophilia there is deficiency or absence of a
plasma globulin (factor VIII, A.H.G., A.H.F.) necessary for
blood coagulation, and severely affected haemophiliacs usually
have less than 1-2% of the normal amount of it. Intravenous
infusion of fresh plasma or a derivative containing factor
VIII will restore normal haemostasis, but only briefly, because
half the activity disappears within 8-12 hours. Specific treat-
ment has evolved from transfusion of whole blood to trans-
fusion of plasma and thence to the giving of factor-VIII-rich
fractions of human or animal plasma.' Recently the develop-
ment of cryo-' and glycine-precipitated' concentrates has
greatly facilitated treatment. At present it seems unlikely
that there will be enough of the human concentrates to meet
all requirements.
The site of production of factor VIII has proved elusive.

In the last few years reports48 have suggested that the spleen
has an important role. But it remains uncertain whether the
observations that have been made represent synthesis of

factor VIII by the spleen or release of stores. There is some
evidence that lymphocytes in tissue culture may synthesize
factor VIII,9 and an increase in the level of factor VIII in
a haemophiliac who developed lymphoblastic leukaemia has
been reported.10 In a normal man or animal splenectomy does
not reduce the blood level of factor VIII, so there must be
sites of production other than the spleen.4

As long ago as 1908 Alexis Carrel performed the first
spleen transplants, on normal dogs. There were no more
for nearly 50 years until 1953, when a number of reports of
splenic transplantation and its special problems, almost
entirely on animals, began to appear.'1 T. L. Marchioro and
his associates established the feasibility of human splenic
transplantation.1 Inevitably, attempts to increase levels of
factor VIII in haemophiliac dogs by splenic transplantation
followed, and this has now been done in three centres." 13 14

In most cases there was a postoperative rise in the level of
factor VIII and improvement in the coagulability of blood,
but one showed little response although repeatedly tested
over 41 days. For various reasons there is no report of long-
term survival in these animals except for one beagle," which
is alive after six months.
The first spleen transplant for haemophilia in man has

now been reported from Denver, Colorado,'5 in a severely
affected 16-year-old boy who had needed 41 hospital admis-
sions for bleeding. He had no detectable factor VIII. His
father provided the donor spleen, and the antigen matching
between donor and recipient was close. The recipient was
prepared for surgery with factor VIII concentrate and
immunosuppressive drugs. The donor spleen was transplanted
into his right extraperitoneal space, and there was some
difficulty placing it so that vessels were not kinked. The boy's
spleen was not removed, and blood loss was slight. On the
fourth postoperative day he was allowed to walk, but later
in that day developed severe pain near his incision. He was
given cryoprecipitate immediately, but pain persisted, and
exploration of his wound disclosed 2 1. of fresh blood in the
right iliac fossa from the transplanted spleen, which had
ruptured. This was removed, and the cause of rupture was
not obvious. Spleen scans with technetium sulphide done
only two hours before the second laparotomy showed good
uptake over the patient's own spleen and the donor spleen.
Until the fourth day factor VIII levels were 20% of normal,
more than could be expected from infusions before and after
operation alone.
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