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Iodine Allergy and the Orthopaedic Patient
Andrew Fraval, MD, FRACS, Michael A. Mont, MD, and Javad Parvizi, MD, FRCS

Investigation performed at Rothman Orthopaedic Institute at Thomas Jefferson University, Philadelphia, Pennsylvania

Iodine-based products, as effective antiseptics, have been in use
in medicine for decades1. In orthopaedic surgery, these pro-
ducts are incorporated into skin preparation solutions, adhe-
sive incise draping, surgical irrigation solutions, and other
applications2. The antiseptic efficacy of iodine-based products
has been shown in numerous studies3-5.

It is not unusual to encounter patients who believe that they
have an allergy to iodine as a topical agent or as a contrast
medium. The validity of iodine allergies as a clinical entity has
been questioned in several studies6-12. Furthermore, research has
demonstrated that an alteration in practice in response to a docu-
mented allergy may negatively impact patient outcomes12,13. Io-
dine alone is not, and cannot be, an allergen6,14. Iodine in its
elemental form is an essential nutrient that is obtained from
foods, with a daily recommended intake of 240 to 300 mg per
day for men and 190 to 210 mg per day for women9. It is essential
for normal physiological processes, as it is involved in thyroid
hormone synthesis and for this reason cannot act as an allergen9,12.

Allergic reactions to iodine-containing products, such as
povidone-iodine (PVP-I), can occur; however, iodine is not the
culprit in these situations10,12,15,16. Multiple reports have shown
that allergies to iodine-containing products do not cross over to
other unrelated iodine-containing products, which has been
demonstrated in the setting of iodine-containing pharmaceuti-
cals, contrast agents, and products such as PVP-I6,9,17-19. Further-
more, a distinction between a true allergic reaction and an
“irritation” to the product needs to be made9. An allergic or
hypersensitivity reaction is an immune-mediated response to a
foreign substance or antigen. Drug allergies are commonly clas-
sified into 4 types of hypersensitivity reactions: immunoglobulin
E (IgE)-mediated (type I), cytotoxic (type II), immune-complex

(type III), and cell-mediated (type IV)20. A skin reaction to
iodine-containing products may lead to contact dermatitis,
which can be divided into allergic contact dermatitis and ir-
ritant contact dermatitis. Allergic contact dermatitis is an
immune-mediated type-IV hypersensitivity reaction resulting
in a T-cell-mediated inflammatory response due to exposure
to an allergen21. This form of contact dermatitis requires a sen-
sitization episode followed by re-exposure and subsequent acti-
vation of the sensitized T cells. Irritant contact dermatitis is a
non-immune-mediated response to exposure to an irritating
substance andmay be seen particularly where prolonged pooling
of a PVP-I solution occurs intraoperatively21,22. PVP-I may act as
both an allergen and an irritant, which makes a definitive diag-
nosis of an allergy challenging.

One study investigated iodine sensitivity in patients with a
reported allergic reaction to PVP-I skin preparations by utilizing
patch tests under occlusion and open conditions. Patch tests under
occlusion were positive, whereas open patch tests were negative,
indicating irritant contact dermatitis23. Furthermore, patients who
have a confirmed T-cell-mediated allergic reaction to PVP-I com-
monly have negative patch tests for other iodine-containing sub-
stances18,19, which suggests that the reaction is not related to iodine
but rather to other compounds within the PVP-I solution.

The prevalence of allergic contact dermatitis (type-IV
hypersensitivity reaction) in response to PVP-I is poorly de-
scribed in spite of the widespread use of this product. In an early
report, 2 cases of allergic contact dermatitis were found in 5,000
patients inwhom a PVP-I skin preparation solution was utilized,
corresponding to a prevalence of 0.04%24. Amore contemporary
study published in 2005 of 500 patients who underwent formal
patch testing to screen for the presence of allergic dermatitis
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showed a substantially higher prevalence of 0.4%25. This higher
prevalence of allergic contact dermatitis may have been influ-
enced by the fact that these patients were recruited from a patch-
testing clinic and as such may have had higher rates of allergies
than a population not recruited from such a clinic.

Type-I allergic reactions leading to anaphylaxis that are a
result of PVP-I exposuremay occur but are exceedingly rare, with
approximately 9 cases having been reported in the literature since
199826. Anaphylactic reactions have been documented to occur
with topical application of PVP-I for skin preparation as well as
with use of PVP-I for wound lavage26. Although the occurrence of
such a reaction is rare, it can lead to dire consequences, and thus
the use of a PVP-I wound lavage should be avoided in patients
with a documented anaphylactic reaction to PVP-I26.

Patients who have an intolerance or allergy to shellfish are
often assumed to also have an iodine allergy. The source of this
speculation, along with the science behind such a link, is not
clear, but it may have originated from early investigations seek-
ing to identify risk factors for an adverse reaction to iodine-
containing contrast media6. Shellfish allergies have an estimated
prevalence of 0.5% in the United States population27. A positive
association between shellfish allergies and iodine-containing
contrast media was also reported in a recent cohort study pub-
lished in 2013, in which the prevalence of and risk factors for an
allergic reaction to contrast media were investigated in 55,286
patients28. However, this study had methodological flaws in that
the only food allergies investigatedwere those related to shellfish.
Furthermore, the researchers found that patients who had docu-
mented but unspecified drug allergies also had significantly
higher rates of allergic reactions to iodinated contrast media.
These findings support the notion that individuals who have
an allergy to 1 product may also have allergies to other products,
a manifestation of atopy6. According to 1 study from 1975,
patients who had a known history of any allergy were 2.2 times
more likely to have an allergy to iodine-containing contrast
media. Interestingly, in this study, the frequency of an allergic
reaction to such contrast media was similar among individuals
who had allergies to shellfish, chocolate, eggs, and/or milk29.

Avoiding the use of iodine-containing products in patients
who have shellfish allergies is currently a commonmedical prac-
tice11,12. There is no scientific basis for this practice. Shellfish
allergies are, in fact, caused by proteins called tropomyosins,
which have no relationship to iodine6. Although it is true that
shellfish may contain relatively high levels of iodine compared
with other foods, the allergenic proteins are not iodinated, and a
shellfish allergy does not depend on the iodine content of the
shellfish. Recent guidance by the American College of Radiology
states that there is no cross-reaction between iodine-containing
contrast media and iodine or shellfish allergies30. Thus, the exis-
tence of a shellfish allergy in a patient should not prevent the use
of iodine-containing products in that patient. The link between
shellfish allergy and iodine allergy is an example of a persistent
myth in medicine that has no scientific basis.

On the basis of a review of the available literature on alleged
“iodine allergies,” we would advise the following recommenda-
tions for patients undergoing orthopaedic procedures. When a

shellfish allergy is present in isolation, iodine-containing products
can safely be used because there is no scientific basis for the
association of an allergic reaction to shellfish with an allergic
reaction to iodine-containing products. Also, when an iodine
allergy is present in isolation, a clarification of the allergy needs
to be sought. It is important to determine if the patient is at risk
from the use of iodine-containing products such as PVP-I or if the
diagnosis was made on the basis of an exposure to shellfish,
iodinated contrast agents, or iodine-containing medications. A
review of the exposure that led to the reaction should be con-
ducted and clarification of the clinical manifestations obtained.
Particular attention should be paid to the presence of symptoms
suggestive of an anaphylactic response, such as urticaria, angioe-
dema, nausea, vomiting, and/or wheezing20. In our experience,
most patient iodine allergies are unrelated to the use of PVP-I and,
following clarification of the allergy, the utilization of these pro-
ducts can be considered safe. In the setting of a patient with a
documented allergy to products containing PVP-I, patch testing
of the skin may be utilized to confirm if an allergic reaction exists
that is distinct from irritant contact dermatitis. Of the 9 reported
cases in the literature of anaphylaxis due to PVP-I, all were asso-
ciated with positive patch testing postoperatively26. A separate
study of patients with contact dermatitis associated with PVP-I
demonstrated that, following patch testing, the majority of these
reactions were deemed to be irritant rather than allergic contact
dermatitis25. When irritant contact dermatitis is present, PVP-I
lavage can safely be utilized since an immunogenic response will
not be present. When uncertainty exists regarding a patient with a
documented allergy to a product containing PVP-I, we would
recommend utilizing a chlorhexidine-based skin preparation so-
lution and avoiding the use of PVP-I lavage intraoperatively
because of the possibility of an anaphylactic response.

The decision to avoid the use of products containing PVP-
I may place the patient at risk in a similar manner to utilizing a
prophylactic antibiotic other than cefazolin in the setting of a
penicillin allergy31. The use of PVP-I lavage intraoperatively has
been associated with a reduction in periprosthetic joint infection
following revision and primary surgery4,32,33. Given the advantage
of PVP-I lavage, further research would be of benefit to establish
validated protocols for how to safely treat patients who have
documented allergic reactions to iodine-containing products,
with the goal of minimizing unnecessary changes in practice that
may be associated with inferior outcomes. n
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