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drugs intravenously has also improved. Some manufac-
turers now provide some drugs in fluids ready for infusion.
These preparations may have advantages, but we must be
wary of such a change in therapeutic practice that is led by
industry.

Perhaps the first move should be to obtain more
information about whether the therapeutic scene is really as
black as the article in this week's BMJ suggests. If it is, the
Department of Health should re-examine the problem.
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Common bacterial pathogens
and resistance to antibiotics

Bacteria have successfully survived the antibiotic era, and
their mechanisms of resistance to antibacterials are better
understood.' So how extensive is resistance among the
common pathogens at present, and what can be done to
guard the future? Much of the relevant information comes
from North America, but variations in trends are seen
throughout the world-and, indeed, geographical differ-
ences in resistance rates may be large.

Nearly all strains of Staphylococcus aureus are sensitive to
cloxacillin and other 53 lactamase stable penicillins. but resist-
ance to sulphonamides and penicillin occurs frequently.
Resistance to erythromycin, fusidic acid, and gentamicin
varies with the use of these drugs and the adequacy of control
of cross infection; in Britain it occurs in less than 5% of
strains.2 Multiply resistant strains occur sporadically, but
recently "methicillin-resistant Staph aureus" strains have
caused epidemics of infection in hospitals in Australia,4
North America,5 and Europe, including several in London.6

In contrast, haemolytic streptococci of Lancefield's group
A remain highly sensitive to the penicillins,7 as are strepto-
cocci of groups B,9 C, and G.9 Resistance to erythromycin is
infrequent among these organisms,; but it is associated with
M types 4 and 12 of group A streptococci. II Rapid increases
in resistance to erythromycin were recorded between 1971
and 1974 in some areas of Japan," and Canada,' in group A
streptococci, but a rate of 0-3% was recently reported in
Britain. 10 Resistance to sulphonamides and tetracyclines by (
haemolytic streptococci is substantial.
Among the drugs used against anaerobic bacteria metro-

nidazole continues to be active against bacteroides and other
obligate anaerobes. Bacteroides fragilis is widely resistant to
the penicillins, occasionally to clindamycin, and rarely to
chloramphenicol. '4 15

Multiply resistant strains of Streptococcus pneumoniae and
Haemophilus influenzae, common pathogens ofthe respiratory
tract and of meningitis, have been isolated in several countries

but are not yet a practical problem.6 ' For pneumococci
penicillin remains the drug of choice, but sensitivity must be
confirmed because intermediate levels of resistance appear to
be increasing."' 19 Most strains are sensitive to erythromycin,
chloramphenicol, and co-trimoxazole,'6 19 but substantial
resistance may be found to tetracyclines, Varying in place and
time.20 At present some 5-22% of type B strains of H
influenzae resist ampicillin and its esters, usually by pro-
ducing a f lactamase probably acquired from Escherichia
coli.-" Up to 1% of non-capsulate strains are resistant to
chloramphenicol2 and a very few, so far, to both agents.2223
Resistance to other antibiotics is variably reported, with rates
of nil to 80% for erythromycin, less for tetracyclines,21 and a
low but increasing resistance to trimethoprim.2i Legionella
pneumophila and Mycoplasma pneumoniae continue to be
susceptible to erythromycin and the latter organism also to
tetracyclines.

In meningitis outside the neonatal period the three
common pathogens are H influenzae, Str pneumoniae, and
Neissena meningitidis. The last has shown no change in
sensitivity to benzylpenicillin, but the report of a strain able
to produce I lactamase through plasmids similar to those in
N gonorrhoeae may foretell the future.26 Increasing resistance
to sulphonamides now prevents the use of these drugs in
initial treatment. In endocarditis the different varieties of
Str viridans continue to be sensitive to the penicillins, and the
enterococci to amoxycillin.27 High level resistance by
enterococci to gentamicin is increasing,8 preventing synergy
with penicillin.29
Gram negative bacilli causing urinary tract infection out-

side hospital have shown little change in sensitivities in
recent years, except for increasing resistance to amoxycillin3o
and trimethoprim.3' In urinary infection acquired in hospital
resistance occurs more often, owing to the selective pressure
of antibiotics,30 and outbreaks with multiply resistant
organisms are not unusual.3 Septicaemia and other infec-
tions caused by Gram negative bacilli, though more frequent,
do not seem to be complicated by increasing resistance.
Of the bacteria causing gastrointestinal infections, Shigella

sonnei has shown some reduction in resistance in Britain from
previous high levels, while other species of shigella more
common abroad have shown increased resistance.33 Multiply
resistant strains ofSalmonella typhimurium are more frequent
owing to the dissemination of particular phage types from
poultry and cattle to man,34 and among other salmonellas
resistance may be increasing.35 Campylobacters, now the
most common cause of bacterial gastroenteritis, remain sen-
sitive to erythromycin.

Penicillin resistant strains of N gonorrhoeae continue to
increase, reaching 1-6% of strains in Britain in 198236; four
of these strains were also resistant to spectinomycin.
Cephalosporins and aminoglycosides are usually active
against penicillin resistant strains. Chlamydiae, an important
cause of non-specific genital infection, are susceptible to
erythromycin and tetracycline.
What clinical strategies may be used to combat antibiotic

resistance? Resistance is disseminated mainly by the ex-
change of genes between bacteria through plasmids37 and by
the spread of resistant bacteria between patients both in
hospitals and in the community. There is no direct way to
prevent genetic exchange, but reducing the selective pres-
sure exerted by antibiotics may help. Efficient antimicrobial
treatment should aim at eliminating the pathogen quickly
and expose the normal flora and the pathogen to antibiotics as
little as possible. Inappropriate prescriptions, inadequate
doses, topical antibiotics, and unjustifiably prolonged

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J (C

lin R
es E

d): first published as 10.1136/bm
j.289.6446.638 on 15 S

eptem
ber 1984. D

ow
nloaded from

 

http://www.bmj.com/


BRITISH MEDICAL JOURNAL VOLUME 289 15 SEPTEMBER 1984 639

courses of treatment and prophylaxis should be avoided.38
Equally important is the early detection of resistant
organisms and the prevention of cross infection by them.

For the future, the strains ofH influenzae andN gonorrhoeae
resistant to their previous antibiotics of choice are unlikely to
disappear: they are too well established and resistance has not
altered pathogenicity. The sensitivity of Str pneumoniae and
N meningitidis to penicillins may be at risk, and the incidence
of group A streptococci M types resistant to erythromycin
may increase under selective pressure from this drug. The
genetic event that transfers resistance to a common pathogen
seems to be rare, but once resistance has occurred it may
spread fast and far. In the Philippines penicillin became
obsolete for gonorrhoea within months, and multiply
resistant Staph aureus has progressed world wide. Constant
vigilance and careful prescribing are necessary even to
maintain the status quo.
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Work for the disabled
"Significant living without work" is an experience now
beginning to extend to some medical graduates, and the
signs are that they neither welcome it nor rate its value
highly. A recent report by Newton and Robinson, commis-
sioned by the Greater London Association for Disabled
People, showed that in 1981 only 13% of disabled school
leavers found permanent jobs in open industry; half the
young disabled in the sample were unemployed.' The young
disabled have considerably fewer resources and more
problems than medical graduates-but their attitude to
unemployment seems unlikely to be any more welcoming,
even though their expectations have been shown to be
extremely low.
One of the measures of successful recovery from an acute

or less acute medical episode such as renal transplantation is
return to work. Successful management of prolonged
disease such as juvenile chronic arthritis is also quantified
by the proportion of patients gainfully employed; one of the
eventual end points of effective antenatal care must be the
production of an adult functioning well in his or her
community. So doctors as well as disabled young people and
their families should be greatly disquieted by the high
unemployment among disabled school leavers.
What are the causes? Plainly, the current prolonged

economic downturn must influence figures-it makes non-
sense of any attempt to run a resettlement clinic. For a
political misfortune political remedies are required. We
must, however, look at other factors associated perhaps
with the patient's disabilities or with his interaction with the
employment world. Within school disabled children are
usually well cared for and to some extent protected. Here
lies part of the problem. Disabled youngsters have experi-
enced much loss of educational time by the normal school
leaving age; they may be encumbered by physical, educa-
tional, social, and emotional immaturity. They need the
time and the opportunity to develop within further
education; local further education should be more available
to them (available not only in terms of physical access but in
a wide range of curriculum activities). They need to develop
social skills and communication skills, and to become
adjusted to disability. Hand and eye coordination may need
to be improved (perhaps with arcade games?). If these
objectives are to be achieved the individual's problems
should be diagnosed before he or she leaves school and
should be known to all the professionals concerned. The
aims and goals of treatment in relation to employment may
then be agreed in order of priority. Whenever possible the
young person should learn to drive at the early age of 16 so
that job hunting is not complicated by travel difficulties.
Some of the recommendations of the recent report Beyond

the School Gate are not immediately relevant to medicine,
but there are many aspects where doctors can promote good
practice.2 Seventeen per cent of young people at special
schools had no social and educational contact with their
peers outside their own school: ordinary schools gave
considerably more attention to occupational assessment
than did special schools. One third of the young people were
unable to manage their own routine daily activities (such as
dressing and hygiene), and only a very few were travelling
to school independently; many emerged with few qualifica-
tions, though less than half had a learning disability. Many
of these features are amenable to treatment, though the low
level of expectation noted by Walker can be expected to
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