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of the needs of haemophiliacs. The most recent published
figures,4 for the year 1975, showed thlit there were some 3000
known haemophiliacs in Britain, two-thirds of whom required
replacement treatment with factor VIII at frequent intervals.
These patients had received about 25 million units of factor
VIII in that year. Of the material used, 65"(, was in the form
of cryoprecipitate; 12" 0 freeze-dried NHS concentrate; and
200 commercial factor VIII. In 1977 there is every indication
that nearly 40m units of factor VIII were used for the treat-
ment of haemophilia: 36",, was in the form of commercial
concentrates; 29"( NHS freeze-dried concentrate; and 35%
cryoprecipitate. Commercial concentrates cost about 10 pence
per unit of factor VIII activity, so that this use of commercial
material represents a cost to the NHS of about £1km per
annum. This is money that many experts think would be better
spent in promoting the manufacture of factor VIII and other
important plasma fractions within the NHS.

Besides the problem of cost there is also growing concern
about the increased risk of transmitting hepatitis with com-
mercial factor VIII concentrates prepared from large pools of
plasma. Blood collected from paid donors (the source of most
commercial concentrates) is 10 times more likely to contain
hepatitis B virus than is blood collected from unpaid donors
by national blood transfusion services.5 Craske et all have
recently published the results of a retrospective survey of
transfusion hepatitis associated with certain brands of com-
mercial factor VIII.
The shortage of factor VIII in Britain has been widely

publicised in the past few years.7-10 In 1975 the Government
claimed in the House of Commons that Britain would be self-
sufficient in factor VIII by July 1977, and to this end a grant
of CO(5m was given to the Blood Transfusion Service. Now,
three years later, we are still not self-sufficient, and one-third
of all the factor VIII used has to be purchased from com-
mercial firms. Why is this ? It is not lack of skill, since some
of the most able and experienced plasma fractionators in the
world work in Britain. It is not lack of fractionation facilities:
there are three fractionation centres in the country, none of
which is working at full capacity, though to meet the target of
40m units of freeze-dried factor VIII per annum there will
almost certainly be a need for extension of facilities in both
blood transfusion and fractionation centres. Shortage of plasma
is probably not an important reason, though the supply of
plasma available for fractionation is still limited by the
resistance of some physicians and surgeons to the use of red
cell concentrates instead of whole blood.
The explanation of the shortage probably lies in the fact that

even with adequate financial support it is difficult to switch
from relatively small-scale to very large-scale production in
under five years. Major changes are needed in blood trans-
fusion practice, plasma transport, plasma processing, and
distribution of products. The outlook is not all pessimism,
however. We may not have reached the rather optimistic
target set by the Department of Health in 1975, but there is
already evidence of a substantial increase in the amount of
factor VIII produced within the NHS, with production in
1977 twice that in 1976. All the factor VIII needed in Britain
could be provided by the NHS laboratories in the form of
freeze-dried concentrates provided that the DHSS invests
enough money in blood transfusion centres and fractionation
centres and has clear plans for the transition to self-sufficiency.
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Virus meningitis
We might argue that viral meningitis has been overshadowed
by its more flamboyant bacterial counterpart. The dramatic
alterations in consciousness and the florid skin lesions found
in meningococcal infection contrast with the diffident, quiet
presentation of the viral form of meningitis, which probably
means that many cases are missed.

Patients with mild meningeal signs and a predominantly
lymphocytic pleocytosis in the cerebrospinal fluid are most
likely to have some form of viral infection, but it is crucial to
remember that the terms viral meningitis and aseptic menin-
gitis are not synonymous. Even in apparently typical cases the
clinical diagnosis should initially always be aseptic meningitis,
appropriately modified in the light of laboratory findings. As
well as the many possible viruses other infections that can
produce aseptic meningitis include leptospirosis, syphilis,
tuberculosis, brucellosis, and cryptococcosis; infiltration of
the meninges with malignant or granulomatous tissue, cerebral
abscess, and the meningeal inflammation found in collagen
diseases or caused by introduction of drugs or contrast medium
may occasionally produce diagnostic difficulties. At the bedside
the three most important conditions that demand differentia-
tion are space-occupying lesions, tuberculous meningitis, and
viral meningitis.
A tumour or abscess in the central nervous system which

does not produce focal neurological signs is a cause of real
difficulty. The correct diagnosis may not become apparent
until the progress of the condition sets it apart from the expec-
ted benign course of a viral meningitis. Nevertheless, modern
scanning techniques have helped in the early differentiation
of these lesions. Tuberculous meningitis, though now rare in
Britain, must always be considered in the differential diagnosis.
In typical cases the characteristic findings in the cerebrospinal
fluid (CSF) will help to differentiate viral and tuberculous
meningitis, but in very many cases the overlap is so great that
the results of a single examination cannot be relied on to solve
the clinician's dilemma. The bromide partition test1 or
measuring the immunoglobulin concentration in CSF2 3 may
occasionally help, but repeated CSF examinations, at, say,
24-hour intervals, which indicate a falling glucose concentra-
tion with a stable blood glucose and an increase in cell count,
often in the absence of acid-fast bacilli, may well be the only
indication that the true nature of the infection is tuberculous.
A cautionary tale emphasising these difficulties is told by
Emond and McKendrick,4 who reported four cases of lympho-
cytic meningitis with spontaneous recovery whose clinical
course could in every way be said to correspond to a typical
viral meningitis. Mycobacterium tuberculosis was subsequently
isolated from the CSF in all four patients. Reports from the
preantibiotic era include several authenticated cases oftubercu-
losis as a transient cause of aseptic meningitis-not always with
such a happy outcome.5 6 In doubtful cases samples of lympho-
cytic CSF should always be cultured for tubercle bacilli.

Because many patients today receive antibiotics as sympto-
matic treatment partially treated bacterial meningitis must be
included in the differential diagnosis. In these circumstances
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examination of the CSF is likely to show a preponderance
of polymorphs, often with protein concentrates that may be
considered in the "viral" range-say 80 to 120 mg 100 ml. The
presence of bacteria or their subsequent culture will confirm
the true bacterial nature of the infection, but in some instances
careful clinical observation with repeated CSF examination
will be required. Tests for bacterial antigens in the CSF are
also useful.
Mumps is probably the commonest diagnosis confirmed in

any large collection of cases of viral meningitis. In a review of
530 cases over 10 years in Edinburgh, Gray, Moffatt, and
Sangster7 found mumps to be responsible for 24°,. There
was no salivary gland swelling in one-fifth of the affected
patients. Probably most cases of viral meningitis are in fact
due to one of the wide variety of enteroviruses, though the
diagnosis is not always proved virologically. Enteroviral
meningitis tends to occur in outbreaks, and a recent example
in New York affected 55 children in an epidemic on the lower
east side of the city.8 Six different enteroviruses were identified
in this outbreak. Some families had several members affected;
in one family one child had a stool isolate of Echo 20 and a
fourfold rise in antibody to this virus, while another child in
the same family had Echo 14 isolated from the cerebrospinal
fluid with a rise in serum antibody. Despite the multiple viral
aetiologies, the clinical presentation of these patients was simi-
lar and conformed to the usual pattern of enteroviral menin-
gitis. A point worth emphasising is that the typical clinical
presentation of enteroviral meningitis cannot be distinguished
from non-paralytic poliomyelitis.
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Postanaesthetic oxygen
After surgery under general anaesthesia most patients have a
lower arterial oxygen tension than before operation. Should
they all be given oxygen ? Earlier this year Steel' argued that
many patients do not need it, while Scott2 claimed that oxygen
should be given as a routine. Which practice is in the best
interest of the patient ?

Treatment with oxygen will lead to increases in the alveolar
and arterial oxygen tensions. But how often is the arterial
tension reduced to levels that are potentially or actually
dangerous ? Respiration may be depressed both by anaesthetic
agents and by morphine-like drugs, leading to underventilation
and an increase in carbon dioxide and a reduction in oxygen
tensions. The same effects may be due to failure to re-establish
normal transmission after the use of neuromuscular blocking
drugs. Good anaesthetic care, however, should ensure that
neither of these complications occurs.

Diffusion hypoxia3 is a short-lived cause of hypoxaemia; it
is due to the excretion of the more soluble nitrous oxide at the
end of anaesthesia, temporarily diluting the inspired gases in

the alveoli. The effect lasts probably no more than 10 to 20
minutes-depending on the duration of the anaesthesia and
how far the nitrous oxide stores of the body have been filled.
Another short-term cause of hypoxia is depletion by over-
ventilation of the body stores of carbon dioxide.4

These are all relatively transient effects; but many studies
have shown that after major surgery some patients may remain
hypoxaemic, the problems being worst in the elderly and after
thoracic or upper abdominal surgery.) The mechanisms
include ventilation-perfusion mismatching and shunting of
blood in the lungs. The causes include a reduction in the
functional residual capacity of the lungs with closure of
airways during tidal breathing,6 and possibly a loss of the
pulmonary vasoconstrictor response to hypoxia. The problem
may last for some days after surgery. Finally, patients with a
reduced cardiac output from any cause are usually hypoxaemic.

Is oxygen so safe that it can be used for all patients ? The
disasters of wrongly connected supplies should be avoidable.
Leigh4 has listed other dangers-exacerbating respiratory
depression in some patients with chronic airway disease,
producing respiratory depression by removing a hypoxic drive
where the patient has had other respiration-depressing drugs,
and producing pulmonary oxygen toxicity (some oxygen
delivery systems can give very high inspired concentrations7).
These considerations, however, affect the prescription of
oxygen-how much, by what means, and for how long-
rather than the decision on whether to give oxygen at all.

Is treatment with oxygen always successful? Drummond8 9

looked at its effect with Venturi-type masks to deliver up to a
35% inspired concentration. He found that in patients who
had had upper abdominal or thoracic operations the increase in
arterial oxygen tension was least in those who were most
hypoxic. This depressing conclusion should be put into
perspective, however, for the shape of the oxyhaemoglobin
dissociation curve means that the relatively small rise in arterial
oxygen tension in those who are most hypoxic leads to the
largest increase in oxygen content. Thus these patients may
gain the most improvement in the amount of oxygen trans-
ported each minute to the tissues. As an alternative to oxygen
most respiratory stimulants seem to be of little use, though
doxapram has been reported to alleviate hypoxia.")

Should oxygen, then, be prescribed routinely after general
anaesthesia ? Certainly it should be given to the elderly and
those with additional cardiovascular disease, and to patients
who are having upper abdominal or thoracic surgery or have
had prolonged nitrous oxide anaesthesia, especially when they
have been overventilated. But oxygen should not be a panacea
to compensate for excessive respiratory depression from drugs
and poor anaesthetic technique. It should be prescribed in a
known concentration for a specific time for those who need it.
As Steel' suggested, asking the conscious, pain-free patient to
take a few deep breaths of air may be just as effective.

ISteel, G C, British Medical ournal, 1978, 1, 1049.
2Scott, P V, British Medical Jourinal, 1978, 1, 1275.
3 Fink, B R, Anicsthessiology, 1955, 16, 511.
Leigh, J M, BritishyJournal of Anaesthesia, 1975, 47, 108.
Marshall, B E, and Millar, R A, Anaesthesia, 1965, 20, 408.
Alexander, J I, et al, Clinical Scienzce, 1972, 43, 137.

7Leigh, J M, in Scientific Foutnidationls of Anaesthesia, 2nd edn, eds C F
Scurr and S A Feldman, p 253. London, Heinemann, 1974.

Drummond, G B, and Wright, D J, British Journal of Anaesthesia, 1977,
49, 789.

9 Drummond, G B, and Milne, A C, British Jouirnal of Aniaesthesia, 1977,
49, 1093.

" Gawley, T H, et al, Biti'sh MedicalJourlnal, 1976, 1, 122.

 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.2.6150.1451 on 25 N
ovem

ber 1978. D
ow

nloaded from
 

http://www.bmj.com/

