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Short communication

Anaphylaxis after intra-articular injection

of orgotein

Detection of an IgE-mediated mechanism
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Orgotein, a recently introduced anti-inflammatory agent, is the generic name accepted in
the U.S.A. for the drug version of copper-zinc superoxide dismutase. This metallo-

enzyme is obtained from bovine liver and has a molecular weight of about 32,000. We

report on a patient to whom an intra-articular injection of orgotein caused an anaphylac-

tic reaction. An IgE-mediated mechanism was suggested by an immediate positive skin

test to orgotein and by the finding of specific IgE against orgotein in the patient’s serum.
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Orgotein 1s the generic name accepted in the
U.S.A. for the drug version of Cu Zn superoxide
dismutase. It occurs naturally in all mammalian
cells and is obtained from bovine liver by a pro-
cess involving heat treatment, enzymatic diges-
tion, and purification by chromatography.

Preliminary investigations of orgotein have
shown that it is an extremely powerful superoxide
(Oy) dismutase. This enzyme dismutases super-
oxide anions (O,") formed by a host of intracellu-
lar autoxidations into O, and H,O,, thus protect-
ing the interior of the cell against the toxic effects
of O, and its derivatives (6). The orgotein has a
molecular weight of approximately 32,000 and its
toxicologic, pharmacologic and therapeutic
properties have been reviewed (3, 4) but clinical
experience with this drug is still very limited.

Orgotein has anti-inflammatory properties
and it has been given by intra-articular injections
in degenerative joint disease (2, 5) and for the
amelioration of side effects of radiation therapy
(7).

Orgotein for injection is presented as a freeze-
dried solid with sucrose as excipient (2 mg/1 mg
protein) and sodium chloride pH 6.5-7 as
diluent. Solubility is 150 mg/ml and the shelf life
5 years at room temperature.

This anti-inflammatory agent has recently
been introduced for human use in some Euro-
pean countries and the only side effects described
to date are local, painful subcutaneous reactions,
sometimes with erythema and pruritus, and
urticaria (1).

The following case report is of a patient who
developed generalised urticaria, severe angio-
oedema and hypotension after an intra-articular
injection of this drug.

CASE REPORT

A 33-year-old man with arthritis of his right knee
was treated weekly with intra-articular injections
of 4 mg orgotein (Peroxinorm, Andrémaco,
S.A., Lab., Madrid). The vial containing
lyophilised orgotein was reconstituted with 2 ml
saline solution before administration. These
injections were given together with mepivacaine
hydrochloride (Scandicain 3% Inibsa, S.A.,
Lab., Barcelona). Three months after the begin-
ning of the treatment and, about 15 min after an
intra-articular injection, he developed gener-
alised urticaria and severe angio-oedema of his
face, tongue and genitals. In the emergency room
he was treated with epinephrine, antihistamines



and corticosteroids. The oedema disappeared
over the next few hours and the patient was
discharged. After the above reaction, the orgo-
tein treatment was discontinued; but, 2 months
later, a new intra-articular injection of orgotein
(without mepivacaine this time because it was
considered responsible for the previous reaction)
was given. Within 1 min, the patient noticed
generalised pruritus and tongue swelling. Shortly
afterwards, he developed dysnea, cyanosis and
hypotension (BP:70/30 mmHg). He required
admission to an intensive care unit and admini-
stration of epinephrine, intravenous fluids, anti-
histamines and hydrocortisone. Recovery from
this reaction was obtained over the next few
hours, enabling the patient to be discharged with-
in 36 h. The patient had no other symptoms of
protein allergy of bovine origin and no other
allergic diseases.

METHODS

Skin tesis. Six weeks later, skin tests with orgotein
were performed as follows: 4 mg lyophilised orgo-
tein were diluted in 40 ml 0of 0.9 % saline solution.
After stirring for 15 min, the solution was passed
through a Millipore filter for sterilization and 10-
fold dilutions were prepared. Prick and intrader-
mal tests with orgotein dilutions, starting with a
concentration of 10-° mg/ml were done. A battery
of commercially available common inhalants
(Déme-Hollister-Stier) and both, positive (hista-
mine) and negative (saline) skin test controls were
also tested (10). The results were read after 15 min
by measuring the diameter of the weal.

The same tests were performed on five atopic
subjects with seasonal rhinitis and/or asthma.

In addition, torule out an unlikely participation
of mepivacaine at the first reaction, we also per-
formed a skin test and subcutaneous challenge (up
to 1 ml) with 3 % mepivacaine on our patient (11).

Reverse enzyme immunoassay (REIA) for determination
of specific IgE antibodies against orgotein. Two serum
samples obtained from the patient, 24 h (serum
1) and 6 weeks (serum 2), respectively, after the
last reaction, were tested for specific IgE.

Allergen-labelling procedure. The antigen was conju-
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gated with peroxidase as follows: 0.5 mg orgotein
diluted in 125 pl phosphate-buffered saline (PBS)
was mixed with 1 mg oxidated peroxidase and
200 pl carbonate-bicarbonate buffer 1 M pH 9.5.
After 18 h at 4°C, 1 ml H,O containing 1 mg
sodium borohydride was added. Finally, this
conjugate solution was dialysed for 24 h against
PBS-25% gycerol.

REIA for IgE against orgotein. The assay uses
M24AR microplates (Dynatech Co., Alex-
andria, Va.) as a solid phase. These microplates
were previously optimally coated with a mono-
specific anti-human IgE (Tago Inc., Bur-
lingame, CA) as reported (8, 9). The different
sera (0.05 ml) mixed with 0.05 ml PBS-0.1%
Tween 20-25 % fetal calf serum (PBS-Tw-FCS)
were incubated in triplicate wells for 18 h at 4°C
while shaking. After several washings in PBS-Tw
and tap water, 0.5ug of peroxidase conjugate
orgotein in 0.2 ml PBS-Tw-FCS was added to
each well and left for 1 h while shaking. Later, the
washing steps were repeated before adding 0.1 ml
of the substrate o-phenylenediamine-H,O, per
well (8, 9). After 30 min the reaction was arrested
by adding 0.1 ml of 2N H,SO,. The plates were
read at 492 nm on a Titertek Multiskan (Flow
Laboratories, Irvine, Scotland). Any result high-
er than the control values plus 2 SD was consid-
ered positive.

Specificity controls. Serum 2 of the patient (obtain-
ed 6 weeks after the last reaction) was incubated
for 18 h at 4°C as described above. After wash-
ing, the peroxidase labelled orgotein (0.5 pg/
well) was added together with 20 ug of the
unlabelled orgotein or 20 pug of three unrelated
antigens (trypsin, Lolium perenne, Dermatophagoides
pteronyssinus).

RESULTS

Skin tests. An immediate positive response (6 x 6
mm wheal) was obtained in the orgotein prick
test with a concentration of 0.1 mg/ml. A positive
response (19 x 16 mm wheal with pseudopods)
was obtained after intradermal test at 0.001 mg/
ml. These responses were larger than those
obtained with the histamine controls. Skin tests
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with common inhalants and saline control were
negative.

Five atopic subjects did not react after prick
and intradermal test with orgotein at a con-
centration of 0.1 mg/ml.

Skin test and subcutaneous challenge with
mepivacaine performed in our patient were nega-
tive.

REIA. A significant level of specific IgE was
found in the patient’s sera. As seen in Table 1,
the results obtained with serum 2 were higher
than those obtained with serum 1 and both higher
than the controls. In addition, the orgotein inhib-
ited the reaction, whereas there was no inhibtion
with the three unrelated antigens. Thus, the
REIA inhibition study confirmed the specificity
of the assay for orgotein.

Comment

Orgotein has recently been introduced for
human use in some European countries and is
employed as an anti-inflammatory agent (2, 5,
7). We have found no references in the literature
about anaphylactic reactions with this protein.

This case report should be of particular interest
because: 1) the induction of anaphylactic reac-
tions after the injection of orgotein on two sepa-
rate occasions suggested that such reactions were
precipitated by this drug, and 2) an IgE-medi-
ated mechanism was demonstrated by an imme-
diate positive skin test to orgotein and by the

Table 1

Determination of specific IgE to orgotein by REIA

Serum OD,g,*
Blank 0.040+0.015
7 control sera 0.052 +0.012
Serum 1 0.205%0.015
Serum 2 1.010%0.020
REIA inhibition assay
Serum 2 + 20 pg trypsin 1.040%0.030
Serum 2 + 20 pg Lolium perenne 1.050+0.040
Serum 2 + 20 ug D. pteronyssinus 1.010+0.030
Serum 2 + 20 pg unlabelled orgotein 0.125 +0.015

* OD: Optical densities
Plates were read at 492 nm on a Titertek Multiskan

finding of specific IgE antibodies to orgotein by
REIA.
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