
compared with men who got jobs; the unemployed men
consulted general practitioners 57% more often about 13%
more illnesses, were referred to hospital outpatient depart-
ments 63% more often, and visited hospital twice as often.'3
These results fit with data from the general household survey
showing that men seeking work consult general practitioners
80% more than those in employment, and those who have
been out of work for five years or more consult even more
often. '"
How should health workers respond to this hardening

evidence on the harm of unemployment? They must place it
before politicians because the appalling human cost of
unemployment must not be forgotten in the economic
discussions that Worswick's study shows to be less certain
than some monetarist economists might pretend.2 Training
and temporary employment are crucially important, and the
evidence is that the government's employment training
scheme is not working well: more than halfofthose completing
the scheme are unemployed, three months later.'5 Social
security payments should be improved because poverty is one
of the main mediators of the damage caused to health by
unemployment. Doctors need to be sensitive in their con-
sultations with the unemployed and encourage independence
rather than dependence on prescription drugs. Fineman
suggests that this may be done in a book published last year. 16

Finally, it may be that the contracts of the new health service
could provide mechanisms for responding to the health
problems of the unemployed.

RICHARD SMITFH
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Corticosteroids in bacterial meningitis

Notyetjustifiedfor all patients

Death rates from bacterial meningitis have remained largely
unchanged despite a bewildering portfolio of potent anti-
biotics. Mortality from Haemophilus infiuenzae, meningo-
coccal, and pneumococcal meningitis is about 5%, 9%, and
20% respectively.' The picture is even more gloomy for
neonatal Gram negative bacillary meningitis, in which almost
half of those infected die2 and non-fatal sequelae affect 10-
20% of the survivors. The early complications include relapse
of infection, hydrocephalus, subdural effusion, brain abscess,
and cranial neuropathies. Long term complications such as
epilepsy, psychomotor retardation, and, in particular, poor
hearing may show themselves only at school age.4
Much has been learnt about the pathophysiology of

bacterial meningitis from experimental injections in rodents
and rabbits. Speaking immunologically, the cerebrospinal
fluid is a deprived environment, deficient in phagocytic cells,
complement, and immunoglobulins.5 The cellular response to
infection includes evidence of altered polymorphonuclear cell
function and impaired phagocytosis.6 The rise in hydrostatic
pressure in the cerebrospinal fluid, an inflammatory vasculitis,
and the accompanying cerebral oedema act together to impair
the blood supply to sensitive nerve cells, especially within
learning centres such as the hippocampus.7 Neuronal function
is further compromised by the fall in glucose in the cerebro-
spinal fluid which accompanies the change to anaerobic
glycolysis and lactate accumulation.8

For many years great emphasis was placed on microbial
virulence to explain these events. The spotlight is now firmly
on the host response to infection, however, and in particular
an increasing array of signal molecules. Identification
of cytokines such as tumour necrosis factor (cachectin),
interleukins (especially interleukin 1 and interleukin 6),
interferons, prostaglandins (PGE2 and PGI2), and platelet

activating factor have increased our understanding of the
complex pathophysiology (C Cabellos et al, interscience
congress on antimicrobial agents and chemotherapy, Atlanta,
Georgia, 1990).-l"

Microbial products play a critical part in triggering these
cytokine cascades. These include pneumococcal peptido-
glycan and teichoic acid, cell wall oligosaccharide from
H influenzae, and cell wall lipid A (endotoxin) in Gram
negative bacteria. 12 Indeed, much of the inflammatory
response can be provoked by administration of endotoxin,
and in experimental meningitis in animals this leads to a
vigorous increase oftumor necrosis factor, lactate, and IL- I in
the cerebrospinal fluid.'3 Release of endotoxin and IL- I [ has
also been shown to occur in humans being treated for
meningitis and is in part brought about by lysis of microbial
cells in response to antibiotics.'4

In pharmacological doses adrenal corticosteroids down
regulate many components of the inflammatory response and
also lower cerebrospinal fluid hydrostatic pressure. '5 Despite
their chequered history in the treatment of serious sepsis
corticosteroids are under investigation once again in the
treatment of acute, non-tuberculous bacterial meningitis.
This is in spite of much published work showing no firm
evidence of an improved outcome: a recent meta-analysis of
published randomised concurrently controlled studies of
steroids in the treatment of meningitis failed to support their
use in bacterial meningitis in either children or adults. 6 This
result may not, however, have been unexpected owing to the
variation in choice of steroid, dosage regimen, duration, and
timing of treatment. Nevertheless, while recent progress in
understanding the pathophysiology of meningitis and the role
of cytokine mediators has stimulated the investigation of a
range of inhibitors of these signal molecules- such as
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indomethacin, oxindanac, ibuprofen, and oxpentifylline"2 '7 l
-it has also led to a reassessment ofthe role of corticosteroids.

Experimental studies in animals have clearly shown that the
timing of administration of antibiotics and steroids is critical;
corticosteroids must be given simultaneously or shortly
before antibiotics if maximum benefit-as measured by a
reduction in cerebrospinal fluid lactate, tumor necrosis factor,
and interleukin 1-is to be achieved.'9 This has stimulated
several clinical trials in which various antibiotic regimens
have been administered to patients with a variety of bacterial
meningeal infections, with or without the addition of cortico-
steroids.
Two important studies have been published from the

United States and Egypt.202' The American study compared
prospectively cefuroxime and ceftriaxone with or without
dexamethasone (0 15 mg/kg six hourly for four days) in the
treatment of bacterial meningitis in infants and children.20
Those receiving dexamethasone achieved higher cerebrospinal
fluid concentrations of glucose and lower concentrations of
lactate and protein and lower leucocyte counts at 24 hours,
and they also became afebrile sooner. There was no effect,
however, on the rate of sterilisation of the cerebrospinal fluid.
The incidence of subdural effusions, seizures, and neuro-
logical abnormalities at discharge was substantially reduced.
In particular, the moderate to severe bilateral hearing loss in
children withH influenzae meningitis treated with cefuroxime
was reduced by dexamethasone- but only to a level previously
reported in patients treated with non-steroid drugs.'2 No
benefit from the steroid was seen in those treated with
ceftriaxone. Cefuroxime cannot be considered comparable in
efficacy to ceftriaxone because treatment failures and slow
sterilisation of the cerebrospinal fluid are well recognised and
probably related to the lower concentrations achieved in the
cerebrospinal fluid. Only one death occurred among the 200
patients recruited to this study- a lower mortality than that
usually associated with bacterial meningitis; this suggests
the possibility of patient selection. In those treated with
dexamethasone two had gastrointestinal haemorrhages
requiring blood transfusion and a further two patients had
occult blood in the stools.

In the study from Egypt 429 patients (which included
children and adults) with bacterial meningitis were random-
ised to receive ampicillin or chloramphenicol, with or without
dexamethasone (three days treatment of 8 mg 12 hourly for
those under 12 years of age and 12 mg 12 hourly for those over
12 years).2' Again, a variety of bacterial meningeal infections
were treated. Mortality was reduced only in those patients
suffering from pneumococcal meningitis and receiving
dexamethasone (7/52 v 22/54). Corticosteroids also protected
against hearing loss in this group of patients. In contrast to the
American study there was no difference in the inflammatory
response in the cerebrospinal fluid at 24-36 hours as evidenced
by concentrations of glucose and protein and the leucocyte
count.
These studies have influenced the use of dexamethasone as

supplementary treatment in bacterial meningitis of childhood
in the United States. A poll of paediatric specialists in
infectious disease found nearly four fifths in favour of the
use of dexamethasone, either occasionally or universally.22
Although the evidence to date is encouraging, we do not
believe it justifies routine use in all patients with pyogenic

meningitis. The total number of patients randomised to
receive corticosteroids in these studies has been limited and
only subpopulations have shown benefit. The regimen is not
without risks of side effects, further supporting the need
for more information to assess the risks to benefits. Dexa-
methasone may reasonably be given to patients who are
severely ill and in particular those comatose withH influenzae
infection. A presumptive microbiological diagnosis of this
infection can, however, be based only on Gram stain exami-
nation ofthe cerebrospinal fluid-and thus can prove difficult.
Another factor that should be taken into account in interpre-
ting these trials is that release of endotoxin varies according to
antibiotic challenge, ( lactams (as used in the American
study) being more efficient than agents such as chlor-
amphenicol.2" Thus, important questions remain concerning
the place of corticosteroids in the treatment of bacterial
meningitis. These require clarification by further carefully
conducted clinical trials in homogenous populations. In
the meantime further exciting advatices can be expected as
new anti-inflammatory agents are pitched against this most
challenging infectious disease.
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