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Individuals with chronic leg ulcers often develop
contact allergic reactions to topical preparations used to
treat their wounds and the surrounding skin. The objec-
tive of this study was to determine the frequency of pos-
itive patch test responses to common allergens in
patients with leg ulcers or venous disease. A case series
of 100 consecutive, consenting patients with chronic
venous disease and other causes of leg ulcers that were
available for patch testing were enrolled. The patients
were tested with 38 common allergens, including those
most relevant to leg ulcers. A total of 46% of the patients
had at least 1 positive patch test response. Multiple

reactions in the same patient were common. The most
frequent groups of sensitizers were fragrances, lanolin,
antibacterial agents, and allergens.
Though the prevalence of positive patch test reactions is
high in this population, it is lower than commonly
reported. This may be the result of clinical practice that
considered the avoidance of common sensitizers in the
management of patients with leg ulcers.

rubber-related

Keywords: leg; ulcers; contact; sensitization; dermati-
tis; allergic contact dermatitis

to 7% of the population older than 65 years of
age.! Frequent use of potential sensitizing top-
ical preparations may lead to a rising incidence of
sensitization within this population. Local contact
allergic dermatitis poses a significant setback to heal-
ing of leg ulcers and local skin care. Sibbald et al?
summarized previous published leg ulcer patch test
series with a sensitization rate of 51% to 75% of the
enrolled subjects.?
The main purpose of this study was to identify
allergens that commonly cause allergic sensitization
in our clinic (Toronto, Ontario, Canada). This will

L eg ulcers are a chronic condition affecting 1%
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allow patients to avoid products that contain these
allergens or related cross-reacting substances.

Methods

The study was approved by the Research Ethics
Board at Sunnybrook and Women’s College Health
Sciences Centre. Subjects were informed of the
potential risks and benefits of the study and prior
informed written consent was obtained.

The study was conducted at 2 clinical sites. All
patients included in this study were cared for by the
wound healing clinics under the direction of one of
the authors (RGS). Patients with frank leg ulcers or
venous disease were included. The exclusion criteria
were active skin eruption on the back that may inter-
fere with the reading of the patch test results or the
patient was taking oral corticosteroids (>20 mg per
day) or other immunosuppressive agents.

A total of 100 patients were enrolled over a 2-
year period. The patients were patch tested with a
screening series from Chemo Technique Diagnostic
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Table 1. Frequency of Positive Patch Test Response
Percentage

Rank Allergen® of +ve No. of +ve Group

1 Wood tar mix 21.0 21 Fragrance

2 Wool wax alcohols (lanolin alcohol) 11.0 11 Lanolin

3 Balsam Peru 10.0 10 Fragrance

4 Colophony 9.0 9 Fragrance

5 Bacitracin 8.0 8 Antibacterial

5 Benzalkonium chloride 8.0 8 Antiseptic

5 p-Phenylendiamine 8.0 8 Rubber, dyes

8 Amerchol (lanolin/paraffin) 7.0 7 Lanolin/preservative

8 Fusidic acid sodium salt 7.0 7 Antibacterial

8 Polymyxin B sulfate 7.0 7 Antibacterial

8 Benzoyl peroxide 7.0 7 Acne/ulcer medications/dental plastic, antibacterial
12 Cetyl stearyl alcohol 6.0 6 Lanolin (not always cross-reaction between cetyl

stearyl alcohol and lanolin)

12 Carba mix 6.0 6 Rubber
12 Potassium dichromate 6.0 6 Alloys
15 Nickel sulfate hexahydrate 5.0 5 Alloys
16 Neomycin sulfate 4.0 4 Anitbacterial
16 Thimerosol 4.0 4 Preservative
16 Propolis 4.0 4 Cosmetics related to balsam of Peru

* Other allergens tested with lower sensitization rates included budesonide, chloramphenicol, chlorhexidine digluconate, 2-chloroac-
etamide, 4-chloro-3-cresol (PCMC), chlorquinaldol, clioquinol, diazolidinyl urea (Germall II), 2,6-di-tert-butyl-4-cresol (BHT),
eosin, imidazolidinyl urea (Germall 115), nitrofurazone, paraben mix, phenylmercuric acetate (2 places), propolis, propylene glycol,
sorbic acid, sorbitan monooleate (Span 80), sorbitan sesquioleate, thiethanolamine, tixocortol-21-pivalate.

(Modemgatan, Vellinge, Sweden) with 38 common
“relevant” allergens (Allergan 1Q Chambers, Markham,
Ontario, Canada).? The allergens that were tested and
the frequency of positive patch test response are listed
in Table 1. The chambers containing the allergens were
applied to the upper back with hypoallergenic tape
(Mefix self-adhesive dressing; Tendra; Molnlycke,
Goteborg, Sweden). The patches were removed at 48
hours and read using the International Contact
Dermatitis  Research  Group  recommendations.*
Delayed reactions were documented when the patient
phoned with an additive positive result, in which case,
an extra visit was scheduled for this individual.

Results

The mean age of the patients was 63 years (range 17
to 94 years) and 51% of them were female. The
majority (97%) of the patients had current or previ-
ous ulcers with venous or mixed arteriovenous etiol-
ogy. The patients had had their disease for an
average of 80 months (range 2 to 240 months). The
average duration of current ulcers were 12 months.

Overall, 46% of the patients had at least 1 positive
reaction, 39% (n = 39) demonstrated 2 or more
positive reactions. The average age of patients with

positive patch test was 64 years. A total of 45% of the
patients with positive reactions were male. Further
subdivision of subjects with 1 or multiple positive
results documented was as follows: 1 positive result,
9%; 2 positive results, 8%; 3 positive results, 8%; 4 pos-
itive results, 7%; and 5 or more positive results, 14%.

Discussion

The aim of this study was to assess the common
allergens that cause sensitization in our wound clin-
ics. Over the past 20 years, wound care has devel-
oped into a complex, multifaceted process combining
evidence base with expert knowledge for gold stan-
dard clinical practice. The use of topical preparations
in the form of ointments, creams, and dressings is
determined by the underlying wound bed preparation
paradigm.’ These externally applied topical prepara-
tions as well as the wound fluids have the potential
to cause contact dermatitis. About 80% of contact
dermatitis is irritant and the remaining 20% is due to
allergies. Symptoms of itching and burning often
accompany the dermatitis, causing the patient con-
siderable discomfort. Patch testing these 100
patients allowed us to identify common allergens to
avoid in our routine wound or skin care practice.
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Table 2.

Comparison of Positive Reaction Rates (%) to Each Allergen in 3 Groups (Canadian Leg Ulcer

Group [Current Study], Mayo Clinic Patients,® North American Contact Dermatitis Group [NACDG])

Allergen Mayo Clinic (%) NACDG (%) Current Study (%)
Wood tar mix 10.9 10.4 21
Wool wax alcohols (lanolin alcohol) 2.4 1.6 11
Balsam Peru 12.3 11.3 10
Colophony 2.5 2.5 9
Bacitracin 9.2 8.7 8
p-Phenylendiamine 4.9 4.9 8
Carba mix 4.8 5.2 6
Potassium dichromate 5.8 9.8 6
Nickel sulfate hexahydrate 16.2 14.1 5
Neomycin sulfate 11.5 11.2 4
Thimerosal 10.8 9.3 4
Table 3. Comparison of 10 Top Allergens in 5 Patch Test Studies (NACDG,* Mayo Clinic,®
Canadian Series With Leg Ulcers [Current Study|, Kansas Study,® ESSCA”)

Rank NACDG Mayo Clinic Current Study Kansas Study ESSCA

1 Nickel sulfate Nickel sulfate Wood tar mix Nickel sulfate Nickel sulfate

2 Balsam Peru Balsam of Peru Wool wax alcohols Bacitracin Fragrance mix

3 Neomycin Neomycin Balsam of Peru Neomycin Cobalt chloride

4 Fragrance mix Cobalt chloride Colophony Fragrance mix Myroxylon

5 Thimerosal Fragrance mix Bacitracin Quaternium-15 Potassium dichromate

6 Bacitracin Potassium dichromate ~ Benzalkonium chloride Formaldehyde p-Phenylenediamine

7 Formaldehyde Thimerosal p-Phenylendiamine Thimerosal Colophony

8 Quaternium-15 Bacitracin Amerchol (lanolin/paraffiin) Balsam of Peru Thiuram mix

9 Cobalt chloride Formaldehyde Fusidic acid sodium salt Cobalt chloride Methyldibromo

glutaronitrile
10 Potassium Glutaraldehyde Polymixin B sulfate Sodium gold Isothiasolone
dichromate thiosulfate

NOTES: NACDG = North American Contact Dermatitis Group; ESSCA = European Surveillance System of Contact Allergies.

The mean subject sensitization rate (46%) found
in our clinic was low. Machet et al' completed a
chronological comprehensive review of sensitization
rates and declared the mean sensitization rate to be
increasing from 64% in reported studies between
1975 and 1990, 68.6% in studies reported between
1995 and 2001° to 72.5% for studies published
between 1991 and 2003.2 In the year 2004, the
European Surveillance System of Contact Allergies
(ESSCA) reported that 44% of all patients tested
positive for at least one substance of the European
Standard Series among those tested.” In our clinical
practice, over the last 20 years, we have avoided the
common contact allergens. This practice may be the
reason for the observed lower sensitization rate in
this study though there may be others. It is also pos-
sible that we may have missed delayed reaction (48
hours) because we relied on subject self-reporting.

The 4 main allergen groups identified in this
case series were fragrances, lanolin, antimicrobials,
and rubber-related substances. Knowledge of the
potential for sensitization and source of allergen are
important for clinical practice and patient education
to select appropriate topical preparations for skin
and wound care. There are differences between the
10 top allergens in our group (patients with leg
ulcers) and 2 other studies reported from the Mayo
Clinic® (1998-2000), the University of Kansas6 ret-
rospective patient review from 1995 to 2001 and
ESSCA (2004)7 as outlined in Tables 2 and 3.

Wood tar mix was the most common sensitizer
(21%) in our study. The fragrance group including
wood tar mix, Balsam of Peru (International
Nomenclature Cosmetic Ingredient [INCI] name =
Myroxcilon pereirae) and colophony (INCI name =
colophonium) proved to be the next most frequent
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Table 4. Frequency of Most Frequent Combinations

Allergen WTM WA BOP BAC BC PPD AM FA PBS CSA BP CM COL
Name (#) (27) (35) (38) (6) 4) (28) (1) 2) (19 (7) (10)  (29)  (36)
WTM (27) 27
WA (35) 35 6
BOP (38) 38 4 4
BAC (6) 6 3 3 2
BC (4) 4 5 3 3 2
PPD (28) 28 6 0 2 0 2
AM (1) 1 3 6 2 3 2 0
FA (2) 2 2 1 3 2 3 1 0
PBS (19) 19 1 1 2 2 1 0 1 2
CSA (7) 7 0 3 4 2 3 1 2 4 3

( 0) 10 4 1 2 1 1 0 2 2 1 1

M (29) 29 3 1 3 2 4 2 1 1 1 2 1
COL( 6) 36 7 2 2 2 1 2 1 0 2 1 3 1

NOTES: WTM = wood tar mix; WA = wool wax alcohol; BOP = balsam of Peru; BAC = bacitracin; BC = benzalkonium chloride;
PPD = p-phenylenediamine; AM = amerchol; FA = fusidic acid; PBS = polymixin B sulfate; CSA = cetyl stearyl alcohol; BP = ben-

zoyl peroxide; CM = carba mix; COL = colophony.

sensitizers. There are common markers for fra-
grance allergy. Hjorth® reported that 34% of the
patients with sensitivity to balsam of Peru cross-
react to tars, particularly wood tars (Tables 3 and 4).
Based on the common cross-sensitization between
balsam of Peru and other fragrances, balsam of Peru
is used as a screen for fragrance sensitivity.

In our study, 40% of subjects with a balsam of Peru
allergy also had a wood tar mix allergy and conversely
19% of our subjects with wood tar mix allergy also had
an allergy to balsam of Peru. Balsam of Peru was also
positive in 20% of patients with a colophony allergy,
and 22% of patients positive for colophony also were
sensitized to balsam of Peru. Contact dermatitis to
some hydrocolloid dressings has been linked to the
colophony-related adhesive pentaerylthriol ester
(Pentolyn H).'" If Balsam of Peru allergy is suspected,
it might also be advantageous to avoid colophony (cross
reacting adhesives in some hydrocolloids). Notwith-
standing the fact that Pentolyn H is chemically modi-
fied colophonium, it needs to be tested separately to
detect contact allergy as it does not always cross-react
to colophonium.

The lanolins, which are wool fatty acids and
esters, are found ubiquitously in topical lubricants
and tulle-type wound dressings.' Tulle-type dressings
can often contain lanolin impregnated on gauze and
were a popular treatment for wounds in the 1980s.
Because they have been identified as a strong allergen
in persons with stasis eczema and ulcers,'' lanolin
and wool wax alcohol products have been removed

from standard treatment or purified in recent years.
Many forms of lanolin exist depending on the degree
of hydrogenation. The more refined products may
have a lower sensitization rate, but they often exhibit
inferior emollient properties.' Despite the modifica-
tion to the lanolin molecules, sensitization rates
remain high. Lanolins (wool wax alcohol derived from
sheep wool), including amerchol and cetyl stearyl
alcohol, represented the second highest group of
allergens in this study. Even though in the prevalence
study by Machet et al' there was a statistically signif-
icant decrease in proportions of patients sensitized to
lanolins from 22.9% (reports from 1975 to 1990) to
15.5% (reports from 1991 to 2003) relative to other
products, sensitization rates remain high. The
strongest observed cross-reactivity in our study
occurred between wool wax alcohol and amerchol
and can be attributed to their common lanolin com-
ponent. The lanolin paradox: The idea that lanolins
are well tolerated in noneczematous, nonstasis skin
while causing contact dermatitis in “compromised”
skin, is current.'? Persons with normal skin have a low
incidence of lanolin sensitization, atopic individuals
have a moderate sensitization rate, and patients with
leg ulcers have a high sensitization rate and should
avoid lanolin and related products.

The antibacterial group of allergens, including
bacitracin, polymyxin B sulfate, fusidic acid sodium
salt, and neomycin were the third most frequent
sensitizers. The frequency of antibacterial agents can
be explained by the variation of local practices.
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Table 5.  Most Frequent Combinations®
Primary (A) Secondary (B) x x/A (%) x/B (%)
Wool wax alcohol (35) Amerchol (1) 6 55 86
Wood tar mix (27) Colophony (36) 7 33 78
Wool wax alcohol (35) Cetyl stearyl alcohol (7) 3 27 50
Wood tar mix (27) Balsam of Peru (38) 4 19 40
Balsam of Peru (38) Colophony (36) 2 20 22
Amerchol (1) Cetyl stearyl alcohol (7) 2 29 33
Bacitracin (6) Neomycin (34) 3 38 75
Wool wax alcohol (35) Wood tar mix (27) 6 55 29

* A represents number of subjects positive for primary allergen. B represents number of subjects positive for secondary allergen. x
represents the number of times a combination occurs. x/A is the percentage that A was present with B. x/B is the percentage that B
was present with A. The numbers within parentheses denote the allergen number.

Frequently used products have a higher sensitization
rate."? Bacitracin ranked fourth in terms of frequency
of sensitization. This sensitization rate of 8% was
comparable with the North American Contact
Dermatitis Group (NACDG) data of 9%.3 This is in
contrast to data from some central European coun-
tries where bacitracin is almost never, or rarely, used to
treat leg ulcers.

However, in a series of 170 UK patients, Marks
et al'* reported that bacitracin was found to cause
9.1% of their positive reactions and that neomycin
sensitivity often coexisted because of combination
creams and ointments containing both allergens. In
our study, neomycin and bacitracin both reacted pos-
itively in 75% of the patients with neomycin sensitiv-
ity and in 38% of bacitracin-positive patients (Table
5). Studies on neomycin contact allergy in the 1970s
identified it as a leading sensitizer."* There has been
a decrease in incidence due to the reduction of its
use in clinical practice. Clinicians must remember
that this antibiotic is related to the aminoglycoside
group of antibiotics sharing a common deoxystrepta-
mine backbone. If an allergy develops to this back-
bone, sensitized individuals will also react with
gentamicin, amikacin, and tobramycin. Sensitization
to neomycin may also occur to the neosamine sugar,
which is a component of soframycin. It is important
to avoid topical antibiotic creams and ointments in
favor of local application of antimicrobial dressings
often combining silver with moisture balance and
sometimes autholytic debridement. This combina-
tion has low incidence of sensitization and completes
the 2 to 3 elements in the local wound care of the
wound bed preparation paradigm (autolytic debride-
ment, bacterial balance, and moisture balance).

Rubber components including carba mix, mer-
capto mix ,thiuram mix, and para-phenylenediamine
(PPD) represent natural rubber allergens (also pres-
ent in “synthetic” rubber) that may be found in
elastic bandages, tubular elastic support bandages,
latex gloves, and some support stockings/hosiery.'*
Positive reactions to carba mix occurred in 6% of the
population tested. Many wound care products have
been brought to market with no common contact
allergens, but they are not always the standard of
care and even if they are labeled as latex free, they
may contain other potential allergens.

Conclusion

Contact sensitization continues to be a common
finding in patients with leg ulcers. Major groups of
sensitizers include fragrances, lanolins, antimicrobial
agents, and rubber-related allergens. However, the
frequency of positive responses found in this study
was lower than in previous reports. This lower sensi-
tization rate may represent the avoidance of common
allergens in practice resulting in a decrease in the
prevalence of positive reactions in a population fol-
lowed for up to 20 years though there may be other
causes as we have observed in previous sections. In
this study, we relied on patient’s assessment for
delayed reactions. In future it would be advantageous
to bring patients back for assessment at a 96-hour
time point to detect delayed reactions. Reassessment
of allergens every 5 to 10 years will enable us to iden-
tify allergen shifts in our leg ulcer population and to
reevaluate products commonly recommended for
this patient population.
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