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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,
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The two patients described in detail by Kilbridge and his
colleagues showed the huge numbers of mycobacteria which
are characteristic of the non-reactive form of tuberculosis
seen in some cases of leukaemia. They extend the remarkable
relationship between tuberculosis and the granulocytes4 to
include mycobacteriosis. The importance of hypersensitivity
in mycobacterial diseases and the disturbance of immuno-
logical responses in patients with abnormal function of their
lymphocytes might suggest that peculiarities of mycobacterial
infection would be a feature of lymphocytic disorders. In
fact granulocytic disorders are much more commonly asso-
ciated with non-reactive mycobacteriosis than are lympho-
cytic disorders. The granulocyte has traditionally been
thought to play an insignificant role in the pathogenesis of
mycobacterial infection. The relative frequency with which
granulocytic abnormalities are intertwined with disseminated
mycobacterioses suggests that this role might be profitably
re-examined.

Negligence and Doctors
The decision of the courts in a case brought by a Somerset
woman against her general practitioner' gives rise for concern
about the attitude they may adopt in future actions for
negligence. Certain statements of law made in the Court of
Appeal last week were well in line with earlier ones, but the
application of the principles to the facts of the case is
puzzling.
The patient claimed damages for negligence against her

doctor after she had contracted fulminating septicaemia
following normal delivery of a child in October 1963. The
patient was aged 27. In August 1963 her fingers began to
swell. On 4 October her wedding ring was filed off. At
her last antenatal examination on 7 October she showed her
doctor a reddened area about I in. (12.5 mm.) in diameter
within which there were three tiny spots, each with a yellow
centre, under the site of the ring. The doctor told her not
to worry about them. He took no steps to find out what
organisms were causing the sepsis. On 11 October, the day
after delivery of. the child in a maternity home, a nurse
noticed a reddened area on the patient's finger and found
another reddened area on a toe which looked like a " shoe-
rub." The patient was at once moved into a room on her
own and the doctor was informed. He ordered a swab to be
taken and sent to a pathological laboratory, and prescribed
250 mg. of tetracycline four times a day for five days.

In the days that followed the general picture was one of
healing. On 15 October the finger and toe were both much
improved, the finger more improved than the toe. The
patient's general condition was good, and she felt well in
herself. On that day the doctor saw the pathological report,
which showed the presence of Staphylococcus aureus resistant
to tetracycline and Streptococcus pyogenes. He decided to
continue the five-day course of tetracycline without prescrib-
ing any further drugs, and on 17 October, after that course
had ended, he decided not to prescribe any further drugs.
The finger and toe had virtually healed, and in his view "it
was all over bar the shouting."
On 19 October the patient was discharged. She had a

pain in her abdomen shortly before she went home, and at
home she became ill and was treated by the doctor's partner
and later by the defendant, who removed her to hospital,

where a diagnosis of fulminating septicaemia was confirmed.
The organism was identified as Str. pyogenes.
The trial judge held' that the doctor was not guilty of

negligence in failing to treat his patient's finger when it was
first shown to him, or in failing to change the antibiotic to
penicillin after seeing the pathologist's report. Despite the
criticisms made by learned medical witnesses, the judge
decided that the doctor's treatment in these respects was not
negligent in the light of the experience found in Somerset in
October 1963. But the judge accepted the opinion of a
consultant bacteriologist that the administration of antibiotics
ought not to have been discontinued after 16 October, despite
the evidence of a consultant obstetrician and two general
practitioners, who said that they would or might have done
the same thing.
The Court of Appeal accepted and agreed with this

decision. Lord Denning said that much depended on the
state of the finger on 16 October. A nursing report had
referred to the toe as being still moist and to one core having
come out of the finger. Lord Denning appeared to be
influenced by the failure to call evidence of the matron and
nursing sister, who had been in court at the trial. The judge
held that on 17 October the lesions were not fully healed,
and the Court of Appeal agreed. The Court of Appeal
dismissed the doctor's appeal, but allowed the patient's
appeal as to amount, and increased damages from £2,500 to
£4,000.
The standard of care required of a doctor by the law has

been the standard of the doctor of ordinary competence of
equivalent qualifications and pretensions to skill. The Court
of Appeal in the present case purported to apply this same
standard. The doctor, said Lord Denning, was to be judged
as a general practitioner with a diploma in obstetrics.
According to the report in The Times2 Lord Denning said
that-

" A charge of professional negligence against a medical man
was serious. It stood on a different footing to a charge of
negligence against the driver of a motor car. The consequences
were far more serious. It affected his professional status and
reputation. The burden of proof was correspondingly greater.
As the charge was so grave, so should the proof be clear.
"With the best will in the world, things sometimes went

amiss in surgical operations, or medical treatment. A doctor
was not to be held negligent simply because something went
wrong. He was not liable for mischance or misadventure; or
for an error of judgement. He was not liable for taking one
choice out of two or for favouring one school rather than
another. He was only liable when he fell below the standard
of a reasonably competent practitioner in his field so much so
that his conduct might be deserving of censure or inexcusable."

Yet it is not clear on what grounds the courts found them-
selves able to make a finding of negligence despite the
evidence of competent doctors that taey would have done the
same as the defendant. It may be that the courts considered
that the witnesses' answers to a hypothetical question were
unconsciously influenced by sympathy for a fellow doctor,
but the courts did not say so. Or it may be that the courts
thought that their evidence was founded on an assumed set
of facts which differed from the judicial findings of fact.
Or it may be that the courts failed to pay the regard which
they ought to have paid to that evidence, and were themselves
swayed by sympathy for the patient's misfortunes. Lord
Justice Diplock said that he had at times thought that the
judge might have been recognizing a higher standard of
prescience than was required of a general practitioner, though
he agreed with Lord Denning. But Lord Justice Diplock

' Brit. med. 7., 1967, 3, 624.
2 The Times, 9 May 1968.
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