
Guest editorial

Insulin allergy

INTRODUCTION
This month’s Annals of Allergy,
Asthma, and Immunologyfeatures a
very interesting case report by Al-
varez-Thull et al of a patient with ap-
parent IgE-mediated hypersensitivity
to endogenous insulin. The data pre-
sented strongly support the contention
that the patient was allergic toall
forms of insulin, including her own,
and is congruent with previous obser-
vations reaching the same conclusion
in several other patients. The paper
provides an opportunity for a brief re-
view of this area and to address related
concerns. First, what is the natural his-
tory of insulin allergy? Second, how
should patients with previous allergic
reactions to insulin, who have been
desensitized to animal species insulins,
be managed when animal species insu-
lins are no longer available for clinical
use?

WHAT IS INSULIN ALLERGY?
Allergic reactions to insulin are classi-
fied as “local” or “generalized”.1 Local
reactions are erythematous, pruritic,
and sometime indurated reactions oc-
curring at the site of insulin injection.
These may be either monophasic or,
more commonly, are biphasic in char-
acter. Such local reactions are usually
mild and the majority improve or re-
solve spontaneously within the first
several months of treatment. General-
ized allergic reactions to insulin range
in severity from simple urticaria to
life-threatening anaphylaxis. Such
generalized allergic reactions are like
those that occur with anaphylaxis to
penicillin and may be associated with
bronchospasm, laryngeal edema, and
circulatory collapse. Most local and all
generalized allergic reactions to insulin
result from the production of insulin-
specific IgE antibodies that fix to mast
cells and basophils and result in the

release of mediators of immediate hy-
persensitivity on contact with insulin.
These mediators produce the clinical
manifestations of insulin allergy.

WHAT ARE THE MECHANISMS
OF INSULIN ALLERGY?
There is considerable evidence to sup-
port the concept that most, if not all,
allergic reactions to animal species in-
sulins result from IgE directed toward
antigenic determinants on the insulin
moleculeitself rather than to those of
contaminating animal proteins in the
insulin preparations. The immunologic
response to the insulin molecule prob-
ably occurs on the basis of the expres-
sion of antigenic determinants on man-
ufactured insulin not present on
endogenous human insulin. These de-
terminants may be exposed as the re-
sult of the acid ethanol extraction used
in the preparation of animal species
insulins.2 Thus, allergic reactions seem
to be more common with animal spe-
cies than manufactured human recom-
binant insulin which induce lower lev-
els of insulin antibodies.3,4 Insulin
aggregates have also been implicated
in this immunogenicity.5

In a study of two patients with gen-
eralized insulin allergy to animal spe-
cies insulins, both patients had evi-
dence of insulin-specific IgE to human
insulin extracted from human pancreas
and to human synthetic insulin. One
patient reacted to his own insulin ex-
tracted from his own serum.2

In vitro studies have also shown that
most, if not all, anti-insulin antibodies
from diabetic patients treated with an-
imal species insulins react with human
insulin in vitro.6,7 Furthermore, recom-
binant human insulin inhibits the in
vitro binding of IgG and IgE antibod-
ies to beef and pork insulin in the sera
of insulin allergic patients. Thus, the
antigenic determinants on bovine and

porcine insulin, which stimulate insu-
lin antibodies, are also present on re-
combinant human insulin.8,9 There are
numerous reports of diabetic patients
who have experienced allergic reac-
tions to animal species insulins and
continue to experience allergic reac-
tions when treated with human (rDNA)
insulin.10–13

Finally, manufactured human insu-
lins induce IgE antibodies in diabetic
patients and on occasion allergic reac-
tions to insulin may occur in patients
receiving only recombinant human in-
sulins.4,8 The present case report com-
plements that experience.

WHAT IS THE NATURAL
HISTORY OF INSULIN
ALLERGY?
Little information is available concern-
ing the natural history of insulin al-
lergy. In our own experience, which
consists of more than 300 patients (re-
viewed in reference 1), symptoms re-
solve in most patients with continued,
dose-adjusted insulin therapy or after
desensitization. If insulin therapy is
continued on a daily basis, symptoms
rarely occur thereafter. We would,
therefore, be surprised if the insulin-
allergic individual in this month’s case
report required corticosteroid therapy
to manage her insulin allergy over the
long term.

What is the likelihood that insulin
allergy will recur when human patients
are switched from animal species to
human (rDNA) insulins? Since no data
are available on this topic, our re-
sponse to this question is obviously an
opinion. Insulin desensitization is as-
sociated with a decrease in the serum
concentration of IgE antibodies to in-
sulin.14 Since human recombinant in-
sulins have been shown to induce
lower levels of these antibodies than
animal species insulin,3,4 it is unlikely
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that administration of human recombi-
nant insulin will induce reactivation of
insulin allergy in patients previously
receiving animal species insulins.

MANAGEMENT
Several simple precautions are indi-
cated when patients with histories of
insulin allergy are switched from one
insulin to another, regardless of the
type. The first dose of the new insulin
should probably be given under obser-
vation where personnel are available to
treat allergic reactions if they occur.
Patients should also be instructed to
notify their physician if local reactions
develop, as local reactions may be har-
bingers of more generalized reactions.

Finally, it is prudent for patients with
histories of insulin allergy to have epi-
nephrine available in case allergic reac-
tions occur under circumstances when
medical assistance is not quickly acces-
sible. Epinephrine auto-injector devices
such as EpiPen (Center Laboratories, Di-
vision of EM Pharmaceuticals, Inc) may
be useful in these patients.
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