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anaemia are not uncommon, especially in pregnancy and in
a wide variety of chronic illnesses. Even without haemato-
logical changes folate deficiency is common, and though the
clinical significance of this is difficult to assess it may con-
tribute to illness in elderly and mentally disturbed patients
and those with chronic diseases. It certainly predisposes such
patients to overt nutritional megaloblastic anaemia if they
develop a severe infection, become pregnant, or suffer from
conditions like myelofibrosis or haemolytic anaemia which
increase folate requirement.

When to Replace Heart Valves
Replacement of damaged heart valves became a practical
clinical procedure with the development of a ball-valve
prosthesis by A. Starr in 1960.1 It was made of steel and
plastic substance (Silastic). Since then many other types of
valves have been tried, but today most valve replacements
are with artificial ball-valves and aortic valves taken from
cadavers.`4
Many difficulties attended the early operations for replace-

ment of valves. They arose partly from deficiencies in design
of the valves. But in addition the problems of operative and
postoperative management of older patients with a poor
myocardium and multiple valve disease were at first
unfamiliar to cardiac teams used to operating primarily on
patients with congenital heart disease. These complications
are now well recognized and largely overcome, so that at last
it is possible to draw valid conclusions about the effect of the
patient's preoperative condition on the surgical results. In
other words the operation is well established, and the indica-
tions and contraindications of valve replacement are now
becoming standardized.
Among the indications for any cardiac operation are

symptoms that prevent the patient from leading a normal
life, or a prognosis for the disease that is worse than the risks
of surgical treatment. The risks of surgery comprise those
of the operative mortality and the postoperative morbidity,
while the long-term results to be expected from the artificial
valve that has been inserted must also be assessed.
The average patient referred for valve replacement to the

cardiac surgeon is too breathless to live a normal life, and
can expect a mortality associated with operation of about
10% for replacement of a single valve and 20-30% for
replacement of more than one. There can be little hesita-
tion in recommending surgery in these circumstances.

Difficulties arise when the question is whether the patient
is too well or too ill for surgery. With the present relatively
low surgical mortality, the main risk for the patient with few
or no symptoms is the long-term prognosis of the artificial
valve. Prosthetic valves and homografts have been inserted
in any numbers for only about four years, but even this
experience has shown that the complications associated with
the artificial valve itself-thrombosis and fracture of pros-
thetic valves and calcification of homografts and heterografts
-are by no means negligible. Most surgeons regard valve
replacement as a palliative rather than a curative operation,
and so they believe it should not be offered to a patient who
has few or no symptoms unless the prognosis of the con-
dition resulting from his cardiac lesion is estimated to be
less than four years.

The problem when considering the moribund patient is
emphasized by Dr. Richard Emanuel in his account of four
patients in this issue of the B.M.7. (page 400) and is simpler
in being essentially one of operative mortality. It is in this
field that cardiac surgery has recently been making real pro-
gress owing to improvement in the methods of maintaining
the circulation during and after surgery while the heart
readjusts itself to the better haemodynamic situation that
follows operation. The dramatic success of Mr. Donald Ross
and his team at the National Heart Hospital in returning
these four desperately ill patients to a normal life shows that
heart failure alone is no longer a contraindication to cardiac
surgery, though lung disease, a markedly raised pulmonary
vascular resistance, and renal and hepatic failure are still
factors to be reckoned with.
A note of caution is nevertheless necessary. Dr. Emanuel

does not discuss the overall mortality associated with surgery
of the moribund patient at the National Heart Hospital-one
of the world's outstanding centres-but it is still in the region
of 80% in most centres. On this basis sixteen patients will
die for every four that survive. The load that this lays on
the operative and postoperative facilities of a small centre
that cannot do 461 open heart operations in 22 months is
immense. Moreover, there are ill-defined but none the less
important considerations that do not enter into statistics.
Among these is the effect on the morale of the patients,
nurses, and particularly the referring physicians, who some-
times and very naturally are apt to become depressed by the
high mortality and so may be reluctant to seek surgical relief
for their patients until too late a stage. The ethical ques-
tions that arise when, owing to limited resources, the interests
of the individual patient conflict with the interests of a larger
group of patients pose difficult problems, but they are best
left in the hands of the physicians and surgeons concerned
with these cases to solve in accordance with traditions of the
profession.

I Starr, A., and Edwards, M. L., Ann. Surg., 1961, 154, 726.
2 Ross, D., 7. thorac. cardiovasc. Surg., 1964, 47, 713.
' Barratt-Boyes, B. G., Thorax, 1964, 19, 131.
' BrIt. med. Y., 1968, 1, 200.

Surgical Tutors
One consequence of the growing complexity of medicine in
recent years has been that provision for postgraduate educa-
tion has had to be increased. Many hospitals formerly
unconnected with teaching have therefore been drawn into
an educational role together with the established teaching
hospitals and institutions. At the same time postgraduate
centres in many parts of the country have come into exist-
ence to provide libraries, seminars, and formal courses of
instruction. Foremost in arranging for satisfactory post-
graduate instruction has been the Royal College of Surgeons.

Four years ago the College started a pilot scheme of
appointing surgical tutors to regional hospital boards to help
co-ordinate training in the regions.' This week it announces
a further stage, the s tting up of a full scheme throughout
England and Wales. Details are given at page 416 together
with the names of the tutors so far appointed. They hold
office for five years in the first instance, and their task includes
establishing facilities for education, arranging time off for
study, and encouraging research.

This scheme should make a helpful contribution to the
education of aspiring surgeons and go some way to repairing
" the present disorganized state of training "' that too often
I Brit. med. Y., 1964, 1, 580.
2 Royal Commission on Medical Education, 1965-8: Report, 1968,

Cmnd. 3569, H.M.S.O.
Brit. med. Y., 1968, 2, 65.
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follows the intern year, with all its fateful consequences for
frustration among young hospital doctors. Certainly if some
of the leading recommendations of the Royal Commission on
Medical Education' are ever to be put into effect much more
than quiet nods of assent will be needed from the Royal
Colleges. The surgeons have pushed ahead, and their plan
will be widely welcomed.

Trimethoprim
In 1962 B. Roth and colleagues' described fully a series of
synthetic compounds, including the antimalarial drug pyri-
methamine and a potent antimicrobial, trimethoprim (2,4-
diamino-5-(3',4',5'-trimethoxybenzyl)-pyrimidine). This sub-
stance acts with sulphonamides in a synergic and bactericidal
manner. In a recent report J. H. Darrell, L. P. Garrod, and
Pamela M. Waterworth2 say they believe the drug "to
represent a major discovery and to have far-reaching thera-
peutic possibilities."

Trimethoprim inhibits competitively the enzyme dihydro-
folic acid reductase, which converts dihydrofolic acid to
tetrahydrofolic acid, a stage in the synthesis of purines and
ultimately of D.N.A. This stage is preceded by the incor-
poration of para-aminobenzoic acid into dihydropteroate, a
reaction which is competitively inhibited by sulphonamides.
It is because they have such closely related actions that
trimethoprimn and sulphonamides are strongly synergistic
antimicrobial compounds. Trimethoprim has been found to
have negligible effect on the mammalian as distinct from the
bacterial enzyme, and there is little indication of interference
with folate metabolism when the drug is given to animals or
man.
The earliest clinical reports on trimethoprim'- refer to

the successful treatment of Proteus septicaemias and urinary,
lung, and skin infections. More recently there have been
accounts of its efficacy in the treatment of gonorrhoea6 and
bronchial infections.7 ' Darrell, Garrod, and Waterworth2
suggest that the best combination for clinical use is with
sulphamethoxazole (Gantanol), since their rates of appear-
ance in and disappearance from the blood when given by
mouth are similar. In vitro, sulphafurazole (Gantrisin) was
used for its greater solubility. The combination was found
to be bactericidal, an observation which suggests the possi-
bility of its use in the treatment of septicaemias and subacute
bacterial endocarditis, for which conditions the bacteriostatic
sulphonamides are normally considered inappropriate.

Trimethoprim was found to be active against a wider range
of organisms, and in lower concentration, than sulphonamide
alone. Determination of the minimum inhibitory concen-
tration of the combined drugs showed, in almost all experi-
ments with organisms sensitive to both, a high degree of
synergy and an increase in efficacy, so that an ineffective
concentration of one drug reduced the M.I.C. of the other
usually eightfold, sometimes more. This applied to a range
of bacteria, including Streptococcus pneumoniae, Str. pyo-

genes, Neisseria gonorrhoeae, Escherichia coli, Shigella spp.,
Proteus spp., and Pseudomonas aeruginosa, and to a some-
what lesser extent to Staphylococcus aureus, Haemophilus
influenZae, Salmonella spp., and Klebsiella spp.
The combination of drugs appears to inhibit the rapid

acquisition of resistance to trimethoprim seen in organisms
grown in increasing concentrations of it, a point possibly of
great clinical importance. Clinical bacteriologists will wish
to refer to this paper for details of routine combined sensi-
tivity tests and media suitable for the performance of such
tests.
Enough is now known about this important therapeutic

combination to justify extended clinical studies, especially in
cases of urinary and chest infections, Gram-negative septi-
caemia, and perhaps staphylococcal infections. The combi-
nation is expected to have a wider range of antibacterial
action and to be more effective therapeutically than sulphon-
amides alone in the treatment of infections with sulphon-
amide-sensitive organisms. The bactericidal properties of the
combination may give it an important role in the treatment
of septicaemias and other life-threatening infections not
normally treated with sulphonamides.
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Anonymous Mycobacteriosis
There is a well-known but ill-understood relationship between
disseminated tuberculosis and some severe blood disorders,
and this has reappeared in a new form with reports of rather
similar haematological abnormalities in patients with dis-
seminated infections by anonymous mycobacteria. T. M.
Kilbridge, J. S. Gonnella, and J. T. Bolan' have recently
described two patients with pancytopenia (particularly affect-
ing the neutrophils) in whom mycobacteria were demonstrated
histologically post mortem, and from one of whom a
photochromogen was cultured.

Kilbridge and his colleagues reviewed 16 previously
reported cases of disseminated anonymous mycobacteriosis,
characterized by a long fluctuating illness with poor response
to antituberculous therapy and an almost invariably fatal
outcome. About half the patients had miliary pulmonary
infiltration, pneumonia was common, and anonymous myco-
bacteria were frequently recovered from the sputum or from
biopsies of bone marrow, spleen, liver, or lymph nodes. In
five children with Batty bacillus infections multiple osteolytic
lesions suggestive of a reticulosis were present. All 11 patients
in which haematological data were studied were anacmic,
7 severely so; 5 had neutropenia, and 5 had granulocytic
hyperplasia, myeloproliferative disorders, or myeloid leuk-
aemia.

These cases resemble those described in relation to tuber-
culosis,2 3 and the same difficulties arise in deciding whether
the infection is the cause or the result of the blood disorder.
Many of the patients with disseminated mycobacteriosis had
severe underlying diseases, including Hodgkin's disease or
lymphosarcoma, and many had received immunosuppressive
agents or radiation. In a number coexistent fungus diseases
were found at necropsy, suggesting that disturbance of the
patient's immune mechanisms was responsible for the over-
growth of mixed opportunists, including mycobacteria.
I Kilbridge, T. M., Gonnella, J. S., and Bola:., J. T., Arch. intern. Med,

1967, 120, 38.
2 Lowther, C. P., Ann. intern. Med., 1959, 51, 52.
3Morrow, L. B., and Anderson, R. E., Arch. Path., 1965, 79, 484.
4Oswald, N. C., Brit. med. 7., 1963, 2, 1489.
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