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health visitors do it daily with every behavioural problem in
childhood. Yet the code lays down that such "therapists"
(was there consultation with the various professions about
the use of this term?) will "have received specialized training
in the mode of treatment offered" and "will have availabk
and will utilize supervision, peergroup review, etc"' (my italics).
While emphasising the importance of allowing patients in

hospital to be visited by professional and voluntary com-
munity agencies, the code makes no mention of providing
general medical services from general practitionet principals.
There is already a precedent for this in the prison service.3

General practitioners will welcome proposals that they
should be informed before patients are discharged to the
community (surely this policy should apply to all patients
with substantial problems in all specialties?), but the section
on aftercare in the community is limited. It does refer to "the
important role of the general practitioner" but the code gives
no impression that its authors understood that many of these
patients will be in general practitioner care day and night for
years on end.
On research it states: "These guidelines apply as much to

general practice as to hospital service," but much more
consultation is needed with the representatives of general
practice before such a code could be accepted.

So, though many of the ideas in this code are excellent the
commission's lack of experience of primary medical care
should have restrained it from attempting to dictate a code of

practice beyond the psychiatric hospital. More generally,
two fundamental principles arise: how far can good pro-
fessional practice be codified, and who should write the
codes? This thoughtful text shows that much can and should
be put on paper about the principles and practices of good
care. Nevertheless, clinicians working in the community as
independent contractors owe their primary allegiance to the
patient; they are not the employees ofauthorities represented
by managers. General practice is now committed to pro-
fessional self regulation.4 5 The representatives of general
practitioners and primary health care teams must- now
resolve how far good care can be covered in codes like these.
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Ethylene oxide and anaphylaxis during haemodialysis

With modern dialysers and machines haemodialysis has a
near perfect safety record.' Nevertheless, severe, sometimes
fatal anaphylactoid reactions do occur very occasionally at
the beginning of dialysis.
Ten years ago an abstract described two patients who had

suffered repeated anaphylactoid reactions during haemo-
dialysis with hollow fibre artificial kidneys,2 and in the same
year a report was published of a patient who had experienced
typical systemic allergic reactions.3 The results of prick tests
with human serum albumin exposed to ethylene oxide were
positive in this patient, and the ethylene oxide (or a product)
was thought to be the cause of the allergic reactions.
Subsequent studies on the same patient showed specific IgE
antibodies to human serum albumin exposed to ethylene
oxide; these were not detected in 25 patients undergoing
dialysis without allergic reactions.4

In 1980 adverse reactions resembling anaphylaxis at the
start of dialysis with new haemodialysers were described
briefly,5 and the next year two cases were reported of
anaphylaxis during haemodialysis with new dialysers.6 Then
in 1982 workers from Sheffield and Chicago simultaneously
reported many more patients with acute anaphylactic
reactions within a few minutes of the start of dialysis with
new devices sterilised with ethylene oxide.7 8 The syndrome
of dialyser hypersensitivity has since been reported world
wide and its clinical features are clear cut.9"6 Almost univer-
sally a new device sterilised with ethylene oxide has been
implicated. Symptoms develop within a few minutes of the
blood returning from the dialyser to the patient's circulation.

Dyspnoea, wheezing, urticaria, flushing, headache, and
hypotension are the most common adverse reactions, but any
type of -anaphylactoid manifestation may occur,,including
acute severe bronchospasm, hypotension, circulatory col-
lapse, cardiac arrest, and death. These reactions may be
differentiated from other well recognised adverse reactions
to dialysis-febrile rigors related to endotoxin,'7 disequi-
librium," and hypotension due to excessive ultrafiltration'9
-which have a different time course and clinical features. A
further adverse reaction to dialysis is the recently described
syndrome of chest pain and backache associated with the first
use of dialysers2"21; this is far more frequent than overt
dialysis anaphylaxis and seems unlike anaphylaxis clinically.
This "first use syndrome" is best regarded as a separate
problem from anaphylaxis.

In the United States the incidence ofanaphylaxis is around
one in every 35000 dialysers sold.22 In Britain a recent
survey has shown that nearly 70% of dialysis centres have
experienced these reactions: 117 patients with 243 definite
separate reactions were reported over periods of time
averaging three years.23 Rough calculations put the cumu-
lative risk of an anaphylactic reaction to dialysis as high as
one in 50 patients, but the risk of reaction in an individual
dialysis is at the most one in 5000.

Epidemiological observations led to the conclusion that
hypersensitivity to ethylene oxide caused these reactions,724
as had been suggested in 1975.3 This hypothesis was tested in
a preliminary study of some of the Sheffield patients, and a
striking association was found between IgE antibodies to
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human serum albumin exposed to ethylene oxide and a
history of anaphylactic reactions.25 These findings have been
confirmed in a larger study from the two centres with the
greatest experience of reactions, Sheffield and Chicago.26
Other groups in Canada and West Germany have used
different laboratory methods to show a similar clear associa-
tion between reagimic antibodies to ethylene oxide and
dialysis reactions.27"

Clearly, then, allergy to ethylene oxide plays a part in these
reactions, but it may not be the whole answer. Exposure of
blood to cuprammonium cellulose (cuprophane), the most
common dialysis membrane in use, has been known for many
years to result in the activation of complement within a
few minutes of the start of dialysis and in the generation
of the anaphylatoxins C3a and C5a.'531 Though ana-
phylactic reactions do occur with membranes other than
cuprammonium cellulose, these are by far the most common
in cases of dialysis anaphylaxis.'6 The activation of comple-
ment by a new cuprammonium cellulose membrane is,
however, a universal and highly reproducible phenomenon
which is hard to reconcile with the sporadic nature of
anaphylactic reactions. Possibly the generation of anaphyla-
toxins from this interaction may account for mild first use
reactions; it might also act as a priminig mechanism for florid
dialysis anaphylaxis, but more data are needed to resolve this
matter.
How may these reactions by avoided? The main reservoir

for ethylene oxide in dialysers is the potting compound in
which the dialysis membrane fibres are embedded.32 In
theory, at least, prolonged storage and adequate rinsing
before use would limit the amount of ethylene oxide residues
in dialysers and reduce the risk of anaphylaxis. In Japan
ethylene oxide is being replaced by steam or y irradiation for
sterilisation of dialysers; this has led to the disappearance of
adverse reactions and a simultaneous reduction in the
prevalence of eosinophilia in patients having dialysis.33 If the
formation of anaphylatoxins by cuprophane is an important
factor the use of other membranes might be expected
to reduce the frequency of reactions. Such membranes
(cellulose acetate, polyacrylonitrile, polysulphone, poly-
methylacrylate) are more expensive than cuprophane but
may be reused many times. Furthermore, the risk of
exposure to ethylene oxide is encountered only with the first
use of a dialyser. These observations suggest that it may
be imprudent to move- towards the single use of cheap
cuprammonium cellulose dialysers sterilised with ethylene

oxide, as is now happening in Britain; the frequent reuse of
more compatible membranes would prove both safer and
cheaper.
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