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DISCUSSION

Chairman: J. PEPYS (London); Participants: A. W. FRANKLAND (London); C. N. D.
CRUICKSHANK (Birmingham); M. BARBER (London); C. D. CALNAN (London);
W. M. M. KIRBY (Seattle); G. T. STEWART (Carshalton); A. M. RUTENBURG
(Boston); SIR ROBERT ROBINSON (London); C. W. PARKER (Washington); B.
LEVINE (New York).

Detection of Hypersensitive Patients

FRANKLAND: I feel perhaps there has been not
enough distinction between immunity and al-
lergy.

Dr. Steinman working with rabbits has shown
that immune antiibodies are formed but we
have to relate this to clinical medicine. Are
these antiibodies important when thinking in
terms of giving penicillin to patients? This is
one of the great difficulties we have when in-
vestigating in man the possible causes of clinical
hypersensitivity. Does one use an immuno-
logical method, and if so, an in vivo or an in
vitro method? And how much can we rely on
these different methods?

I would certainly agree with Professor Calnan
that in the present state of knowledge we can-
not, with either a positive or a negative im-
munological test or a skin test, say: "This
patient is, or is not, sensitive to some of the
penicillins."

I think we should never use the eye test
and rely on this, and think it is different from
a skin test. We are looking at the caruncle,
which is a piece of wet skin, and it is very
difficult to get one drop of reagent which is the
same size as the next drop. It is a gross test and
I would suggest that this is a test which should
not be relied on.
There is another point-that the anti-inflam-

matory steroids are of no help whatsoever in the
acute anaphylactic reaction.

I was amazed about this 45 seconds that
Dr. Stewart mentioned. Can I assure him that
patients die even if you stop after 45 seconds,
and that he must only be trying to save penicil-
lin, and not the patient's life.

I am hoping that someone like Dr. Cruick-
shank will give his experiences with the Shelley
technique.

CRUICKSHANK: In our experience the first
difficulty of this test was finding people who
were reliably sensitive to penicililin.
The Shelley test takes two forms: the direct

test, in which patients' basophils are submitted
to antigen; and the indirect test, in which rabbit

basophils are exposed to patient-serum plus
antigen. Our experience with the direct test
with atopic people sensitive to polilens has
shown quite a good correlation between clinical
history, skin test and basophil degranulation.
Our experience with the direct test with

penicil-lin has not been so good. Of clinically
reliable sensitive patients to penicillin, possibly
albout only three-quarters will show a positive
direct test. It goes the right way, but I do not
think a negative can be regarded as safe. On
the other uand I should hesiLate to give peni-
cillin to anyone whose basophils rupture so
dramatically as they can do in the presence of
penicillin.
Our experience with the indirect test has been

less happy-and, of course, the indirect test
would be the most valuable one if it worked
adequately. The difficulties there have been
twofold: one the high proportion of toxic sera
-toxic to rabbit basophils, regardiless of the
presence of antigen; and seconddy, the propor-
tion of sera which appear to give the right
answer in the direct test goes down considerably
in the indirect test.

I notice, in Sheliley's more recent papers,
he does quote negative tests in sensitive people
and attributes this to fluctuations in their al-
lergic state, but I think it is very unwise to
regard this with any more confidence than one
wouild perhaps regard the skin test, which again
in penicillin sensitivity is not anything like as
reliable as one would like it to be.

Cross-reactions of Penicillins and Cephalothin

BARBER: Dr. Calnan indicated that skin
hypersensitivity at any rate was related to
dosage. This seems contrary to one's views
of hypersensitivity reactions.
Another practicall question is that Dr. Stein-

man has shown cross-reaction between cepha-
lothin and the penicillins. This is a very im-
portan-t practical point, because at the moment
we unhesitatingly treat penicillin-hypersensitive
patients with cephalothin. Could anyone else
comment on whether this is their experience?
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CALNAN: I did not mean to imply that the
larger the dose, the more sensitive tihe patient
would be. The point I was trying to make was
that the more you gave the more likely-the
greater the opportunity, as it were-the patient
woudld have of becoming hypersensitive. But
the degree of sensitivity, I agree, is not
necessarily related to dosage.

KIRBY: As far as I can say, we do not know
clinically whether there are cross-reactions or
not. I am impressed with the fact that cepha-
lothin has quite an apprecialble incidence of
hypersensitivity reactions of its own, and it
is very difficult to tell these reactions from
cross-reactions. To my knowledge, among
severall hundred patients there have been no
substantiated cross-reactions in anyone sensitive
to penicillin. But I think this may not be
enough patients; and even when reactions occur,
they may be reactions to the cephalothin itself
and not cross-reactions. It will be an enorm-
ously complex thing to work this out on a
clinical basis.

STEWART: I found some years ago that the
cephalosporins were not cross-reactive, as
judged 'by skin-sensitivity in patients with
proved hypersensitivity to various forms of
penicillin, including 6-amino-penicillanic acid-
which is antigenic in itself. When these patients
were tested with various derivatives of 7-amino
cephalosporanic acid-that is, with cephalos-
porins-there were no cross reactions; and in
several patients with proved hypersensitivity,
there have been no clinical incidents as a result
of giving cephalosporins in fairly high doses to
those patients, although we knew they had
reacted to penicillin. Thus far I am with Dr.
Kirby.
On the other hand, as he said, a few patients

-even a few hundred patients-may not be
enough to demonstrate this important point.
There may be more than one mechanism in-
volved, more than one type of degradation in-
volved; and I think we must be very careful
indeed albout this, particullarly since we know
that only a minority of patients with hyper-
sensitivity can be detected by the ordinary
therapeutic penicillin skin-test, and that even
with the use of penicilloyl podylysine one still
does not get 100% detection. So there may
be some patients where we cannot estajblish
the real specificity of hypersensitivity; and
among them there is still, I would say, an open
question as to whether or not cephalosporin can
be cross-reactive.

RUTENBURG: We had three patients with
staphylococcal infection who developed a skin-
reaction on receiving one of the new penicillins.
In view of the severity of their infection, they
were switched to cephalothin without further
reaction, and with complete subsidence of the
cutaneous reaction which had developed with
the new penicillins.
One other point I would like to make is the

fact that we have been intrigued with cross-
reactivity between the new penicillins and peni-
cillin G. In this connection, about 20 patients
who had had a documented cutaneous reaction
to penicillin G within 18 months of their
hospitalisation for a staphyllocoocal infection,
were given one of the new penicillins-
methicillin, oxacillin, cloxacillin-and none
of those 20 patients showed any further reactions
or any exacerbation of an existing reaction
during the course of therapy. Whether or not
this was due to the fact that a patient who has
had reaction to penicillin G need not necessarily
show a second reaction to a second course, or
whether or not a modification of the molecular
structure of the drug alters in some way the
reactivity of the patient to this particular com-
pound remains to be shown. I do not mean
to recommend the administration of the new
penicillins to patients with a history of reaction
to penicillin G. However, it is an intriguing
problem.

Chemical Basis of Hypersensitivity

SIR ROBERT ROBINSON: I wish to mention a
point redating, to the organic chemistry of the
reactions discussed. Albout 22 years ago work
at Oxford on a possilble synthesis of penicillin
started with ethoxymethyleneoxazolones of the
general formula I (R=Ph, .CH: CH .Ph,
.CH2Ph, C,H.)) which were condensed with
penicillamine. The yield of antibiotic was 0.1%
and this was later proved by de Vigneaud to
be in fact penicillin.

In the course of this study a smaill number
of persons developed symptoms, dermal and
general, sufficiently serious to demand cessation
of work. The first of these was my late wife
and we established definitely that the causal
agents were the ethoxymethyleneoxazolones.
The research was- later extended to other
laboratories and always some few individuals
were found to be sensitive.
W-hen the constitution of penicillenic acid

was known, it was thought that this substance
should produce simillar effects because of its
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oxazolone and aminomethylene structural
features. Ailthough this is still a possible part
of the complex, it is accepted that penicilloyl-
amide formation is mainly responsible. even
though this proceeds through penicillenate.
The possibly new consideration is that the

peniciillenate cyclic ester group should be rather
stable; it would become much more reactive
in a ring-tautomer produced by addition of
-SH to the double bond. This is therefore
suggested as an intermediate stage according
to the scheme (II III IV) as shown in the
figure.
As shown, the conversion of penicillenic acid

into penicillin (in small yield) must involve
the postu'lated addition of -SH to C = C at
some stage.

PEPYS: Could we come at this point to the
earlier questions of Dr. Parker and Dr. Levine
on whether you need to have stalble bonds for
allergenicity. One point I would like to raise
myself. With regard to the serum-sickness
type of patients is precipitating antibody
found in their sera, as one might expect in them;
and what effect might this have on the response
to skin tests?

PARKER: The question as to whether conjuga-
tion of a drug to a protein is always required
for antigenicity is a difficult one. At a recent
symposium at the New York Academy of
Medicine where this specific question was dis-
cussed, two authorities in the field expressed
differing points, of view (in Lawrence, H. S.,

R-A?'-CH 0 Et.
0-CO
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Humoral Aspects of Hypersensitive States.
New York, P. B. Hoeber, 1959). Dr. Gell
suggested that protein reactivity might not be
mandatory in the formation of antibodies to a
simple chemical. Dr. Eisen, on the other hand,
disagreed. He cited work from his own labora-
tory in which a series of substituted 2, 4 dinitro-
benzenes, very similar in structure but differing
in protein reactivity were compared. Their
general formula was:

NO2
02N x

where X in a fluoro (I), chloro (IL),
sulfonate (III), or a phenolic group (IV).
I-IV are listed in order of decreasing
protein reactivity (in terms of covalent bond
formation), I being highly reactive and IV un-
reactive under physiologic conditions. In the
studies cited, immunogenicity roughly paralleled
protein reactivity. I was a potent antigen; IV
was not antigenic under the experimental con-
ditions used, although it undergoes strong
reversible binding to serum proteins. II and III
were immediate in immunogenicity. Thus, in this
group of homologues the ability to form a
covalent bond with protein could be correlated
with immunogenicity but reversible binding
could not. These results were in accord with the
earlier findings of Landsteiner and Jacobs in
the mid-thirties (Landsteiner, K., The Specificity
of Serological Reactions. Cambridge: Harvard
Univ. Press, 1945 (Rev. ed.)).

In regard to Sedormid and aspirin allergy,
admittedly there is no data which would exclude
the fpossibility that these materials induce an
antibody response directly. One may note,
however, that penicillin was assumed to be the
antigenic determinant in penicillin allergy until
detailed studies were made. As noted in the
discussion earlier, we have now examined more
than 100 sera from subjects with penicillin
allergy by haemagglutination. In every instance
there was at least one penicillin derivative which
was a substantially better inhibitor than penicil-
lin itself. If the large amounts of penicillin
bound reversibly to serum albumin could
function as an antigen, one would have expected
to find some sera in which the specificity was for
unmodified penicillin. It is true that penicillin
allergy is the only drug hypersensitivity in
which the role of protein bound derivatives as
antigens is established; nonetheless, I would
feel strongly that the results here will hold for
other forms of drug allergy.
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LEVINE: The first question is, "What is the
difference between hypersensitivity and al-
lergy?" By hypersensitivity is meant a physio-
logic state where the organism, in this case the
human being, has met the antigen, recognized
it as a foreign structure, and is continuing to
synthesize antibodies specific for structural con-
figurations of this antigen. Human being are,
of course, hypersensitive to many materials in
our environment, e.g., bacteria, viruses, fungi,
constituents of foods, chemicals, drugs, etc.
That is to say that we maintain a low titre of
specific antibodies for these materials, most
commonly 19S macroglobulin antibodies. How-
ever, onily a small percentage of patients are
allergic to these substances, i.e., they would
develop clinical allergic disease upon contact
with a given dosage of these materials. As an
example, we have found that approximately
80-90% of 75 patients chosen at random con-
tained anti-ipenicillin antibodies in their sera.
In contrast, only 1 to 2% of patients chosen at
random are allergic to penicillin. Thus, an
individual may be hypersensitive to a given
antigen, but not allergic to it. On the other
hand, adlergy to a given material means hyper-
sensitivity to it, since allergic diseases by
definition are initiated by antigen-antibody re-
actions. It is noted that there are some diseases
which are popularly considered to be aillergic
diseases, e.g., some cases of chronic asthma
and chronic rhinitis, which may not be on an
antigen-antibody basis, and accordingly would
not strictly be allergic diseases.
A crucial fundamental question in the field

of Allergy is what are the differences between
those individuals who do become al]lergic to a
given antigen, and those who do not. One

hundred per cent of patients finishing a course
of penicillin make an immune response to pen-
icilllin, i.e., they become hypersensitive to
penicillin. However, less than 5%/, of this
population is allergic to penicillin, i.e., would
experience clinical manifestations of allergic
tissue damage on administration of penicillin.
Wlhat i- the difference immunologicalily between
the two groups? At themoment we have only
preliminary data pertinent to this problem.
Patients coming off penicillin with an alilergic
reaction differ in their immune responses in
at least two ways from patients coming off
penicillin without allergic reactions. Firstly, the
total quantity of detectable antibodies is quite
significantly greater in the allergic group.
Secondly there appears to be greater incidence
of 7S, and ylA antibodies synthesized by the
allergic group. These are early data, and their
meaning with regard to the immunopathologic
mechanisms causing allergic tissue damage
remains to be elucidated.
The second question concerns the role of

precipitating antibodies in seru'm-sickness type
reactions. As you suspected, we find that there
is a much higher incidence of high titres of 7S
and 19S antibodies in such patients than in
patients coming off penicillin without such
allergic reactions. However many of these
patients show also ylA antibodies. Thus the
exact immunopathologic mechanisms of these
reactions cannot at the present time be clearly
defined. However it is possible that these
diseases may be mediated by two distinct im-
munological mechanisms, i.e., by reaction of
antigen with "fixed" ylA antibodies, and by
toxic soluble complexes.
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