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Summary. Background and Objective. The pattern of contact sensitization among patients with 
chronic leg ulcers depends on the local practice of wound treatment along with demographic and 
clinical confounders. The study was aimed at revealing the associations between chronic leg ulcers 
and contact sensitization. 

Material and Methods. Between 2006 and 2008, 35 patients with chronic leg ulcers and sur-
rounding dermatitis and 59 patients with contact dermatitis of the lower leg or foot were prospec-
tively recruited at the Department of Skin and Venereal Diseases, Lithuanian University of Health 
Sciences. Demographic and clinical data were collected in accordance with the “minimal data set” 
of the European Surveillance System on Contact Allergy. Patch testing was performed with the al-
lergens of the European baseline series. 

Results. At least one positive patch test reaction was found in 28 (80%) of the patients with 
chronic leg ulcers and in 24 (41%) of the patients with dermatitis of the lower leg or foot (P<0.001). 
Sensitization to some of the most common allergens, namely colophony, Myroxylon pereirae resin, 
and methyldibromo glutaronitrile, was prevalent in both the groups of patients, whereas sensitiza-
tion to benzocaine, p-phenylenediamine, and lanolin alcohol was associated with the presence of 
chronic leg ulcers. Benzocaine was found to be the leading allergen among patients with chronic leg 
ulcers (positive patch test reactions in 34.4% of the patients).

Conclusions. Contact sensitization to benzocaine, p-phenylenediamine, and lanolin was found to 
be associated with the presence of chronic leg ulcers. 

Introduction
Chronic leg ulcers (CLU) are a common disease 

affecting 0.12%–1.1% of the population worldwide 
(1). Long duration of the illness, local infl ammatory 
milieu, damage to the skin barrier, and use of many 
topical medicaments, together with occlusive band-
ages promoting skin penetration, frequently lead to 
contact sensitization and, consequently, to allergic 
contact dermatitis (2–8). Allergic contact dermati-
tis of the surrounding skin, in turn, may impede the 
healing of ulcers and restrict the choice of treatment 
options. Furthermore, in sensitized patients with leg 
ulcers, allergic contact dermatitis may develop at sites 
other than legs due to direct allergen exposure, dis-
semination from the ulcer site, or systemic spread (9).

The spectrum of the most frequent contact al-
lergens among patients with CLU mainly depends 

on the local practice of wound treatment. Moreover, 
the sensitization to contact allergens is strongly in-
fl uenced by older age of patients with leg ulcers as 
well as the site of dermatitis (10, 11). As a result, 
time and regional trends in the prevalence of sensiti-
zation to important contact allergens among patients 
with CLU have been observed (2–8). The present 
study was aimed at revealing the associations be-
tween chronic leg ulcers and contact sensitization 
and determining the most common allergens in the 
patients with CLU and surrounding dermatitis.

Material and Methods
Study Population. Between April 2006 and Oc-

tober 2008, 35 patients with CLU and surrounding 
dermatitis in the Department of Skin and Venereal 
Diseases, Lithuanian University of Health Sciences, 
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were prospectively recruited. CLU was diagnosed 
based on the fi nding a wound on a patient’s foot or 
leg below the knee that had persisted longer than 6 
weeks according to the previously described criteria 
(12). Surrounding dermatitis was diagnosed when 2 
or more of its symptoms – erythema, erythematous 
papules, vesicles, scaling, fi ssures, and lichenifi cation 
(13) – were detected on the skin surrounding the ul-
cer.

To assess the impact of CLU on contact sensitiza-
tion, the group of patients with CLU was compared 
with that of patients with dermatitis at the same lo-
calization but without ulcers. A total of 59 adult pa-
tients with dermatitis of the lower leg or foot, aged 
18 and more, were recruited for patch testing during 
the same period.

Demographic and clinical data on the surveyed 
patients were collected in accordance with the 
“minimal dataset” of the European Surveillance 
System on Contact Allergy (ESSCA) (14). Con-
comitant atopic dermatitis (past or current) was de-
termined from medical documentation and/or by 
clinical examination at the time of patch testing us-
ing the standard criteria by Hanifi n and Rajka (15). 
Occupational causation or aggravation of dermatitis 
was determined according to the criteria proposed 
by Mathias (16). The study was approved by the 
regional Bioethics Committee. Written informed 
consent was obtained from all the participating pa-
tients before the study. 

Patch Testing. Patch testing was performed fol-
lowing the guidelines of the International Contact 
Dermatitis Research Group (17). In the study, the 
allergens of the European baseline series proposed 
by the European Society of Contact Dermatitis in 
2008, except for tixocortol-21-pivalate, were used 
(18). All allergens were kindly provided by Trolab 
Hermal, Reinbek, Germany. Twenty patients who 
had been treated with modern wound dressings 
underwent patch testing with three commercial 
products, namely Granufl ex® dressing (ConvaTec), 
Aquacel® Ag dressing (ConvaTec), and Mepilex® 
dressing (Molnlycke Health Care). The allergens 
were applied to the upper back skin for 48 hours 
using Finn Chambers on Scanpor (Epitest Ltd Oy, 
Tuusula, Finland). The wound dressings were ap-
plied “as is” using an adhesive tape. Readings were 

performed on days 2 and 3. Positive patch tests were 
defi ned morphologically as reactions + (palpable 
erythema), ++ (strong edematous or vesicular reac-
tion), or +++ (coalescing vesicles) on day 3. 

Statistical Analysis. For the acquisition, process-
ing, and statistical analysis of data, the software 
WinAlldat/Essca (12), SAS version 9.1 (The SAS 
Institute Inc., Cary, NC, USA), and SPSS version 
13.0 (Chicago, IL, USA) were used. The propor-
tions of positive patch test reactions are provided 
with 95% confi dence intervals (95% CI). Compari-
son of the proportions observed in two independent 
groups (CLU and contact dermatitis of the lower leg 
or foot) was made using the chi-square test or Fisher 
exact test, in case of expected cell frequencies below 
5 (13). P<0.05 indicated statistical signifi cance. In 
view of the exploratory nature of analyses, no alpha 
adjustment techniques were employed. To evaluate 
the concordance of positive patch test results to dif-
ferent allergens, simple Cohen kappa with 95% CI 
was calculated.

Results
A total of 35 patients with CLU and surround-

ing dermatitis as well as 59 patients with contact 
dermatitis of the lower leg or foot were examined. 
Descriptive characteristics of the studied groups are 
presented in Table 1. The patients with CLU ranged 
in age from 30 to 86 years (median, 68 years; inter-
quartile range, 60–79 years). The patients with der-
matitis of the lower leg or foot and without ulcers 
were signifi cantly younger (P=0.027), with their age 
ranging from 18 to 87 years (median, 56 years; in-
terquartile range, 46–67 years). The mean duration 
of leg ulcers was 56 months (median, 24 months; 
range, 2–336 months). 

At least one positive patch test reaction to the 
allergens of the European baseline series was docu-
mented in 28 (80%) of the patients with CLU and in 
24 (41%) of the patients with dermatitis of the lower 
leg or foot (P<0.001). Three or more positive patch 
test reactions were found in 9 (26%) of the patients 
with CLU and in 5 (8.5%) of the patients with der-
matitis of the lower leg or foot (P<0.035). The fre-
quencies of positive patch test reactions to individual 
allergens of the European baseline series in both the 
groups of patients are presented in Table 2. Cross-

Characteristic Patients with Chronic Leg Ulcers and 
Surrounding Dermatitis (N=35)

Patients With Dermatitis 
of the Lower Leg or Foot (N=59) P Value

Male, n (%)
Occupational dermatitis, n (%)
Atopic dermatitis, n (%)
Aged 40 years and more, n (%)

14 (40)
1 (2.9) 
1 (2.9)

34 (97.1)

28 (47.5)
8 (13.6)
6 (10.2)
48 (81.4)

0.48
0.15
0.31
0.027

Table 1. Descriptive Characteristics of Patients With Chronic Leg Ulcers and Surrounding Dermatitis 
and Patients With Contact Dermatitis of the Lower Leg or Foot
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Allergen and Concentration (%)

Patients With Chronic Leg 
Ulcers and Surrounding 

Dermatitis (N=35)

Patients With Contact 
Dermatitis of the Lower Leg 

or Foot (N=59) P 
Value No. of 

Positive 
Reactions

% of Positive 
Reactions 
(95% CI)

No. of 
Positive 

Reactions

% of Positive 
Reactions 
(95% CI)

Benzocaine (5.0)
Colophonium (20)
Myroxylon pereirae resin (25)
p-Phenylenediamine (1.0)
Lanolin alcohol (30)
5-Chloro-7-iodo-8-quinolinol (5.0)
Methyldibromo glutaronitrile (0.3)
Fragrance mix II (14)
Nickel sulfate (5.0)
Paraben mix (16)
Sesquiterpene lactone mix (0.1)
Budesonide (0.01)
Formaldehyde* (1.0)
Fragrance mix I (8.0)
N-isopropyl-N’-phenyl-p-phenylene diamine (0.10)
Neomycin sulfate (20)
4-tert-Butylphenol formaldehyde resin (1.00)
Primin (0.01)
Methylchloroisothiazolinone/Methylisothiazolinone* (0.01)
Cobalt (II) chloride (1.0)
Epoxy resin (1.0)
Hydroxyisohexyl 3-cyclohexene carboxaldehyde (5.0)
2-Mercaptobenzothiazole (2.0)
Mercapto mix (only CBS, MBTS, MOR) (1.0)
Potassium dichromate (0.5)
Quaternium-15 (1.0)
Thiuram mix (1.0)

12
7
7
7
6
3
3
2
2
2
2
1
1
1
1
1
1
1
1
0
0
0
0
0
0
0
0

34.3 (18.6–50)
20 (6.8–33.3)
20 (6.8–33.3)
20 (6.8–33.3)

17.1 (4.7–29.6)
8.6 (0–17.8)
8.6 (0–17.8)
5.7 (0–13.4)
5.7 (0–13.4)
5.7 (0–13.4)
5.7 (0–13.4)
2.9 (0–8.4)
2.9 (0–8.4)
2.9 (0–8.4)
2.9 (0–8.4)
2.9 (0–8.4)
2.9 (0–8.4)
2.9 (0–8.4)
2.9 (0–8.4)

0
0
0
0
0
0
0
0

1
8
5
1
2
0
4
2
1
2
0
0
2
1
0
2
0
0
3
1
1
0
0
0
5
1
0

1.7 (0–5)
13.6 (4.8–22.3)
8.5 (1.4–15.6)

1.7 (0–5)
3.4 (0–8)

0
6.8 (0.4–13.2)

3.4 (0–8)
1.7 (0–5)
3.4   (0–8)

0
0

3.4 (0–8)
1.7 (0–5)

0
3.4 (0–8)

0
0

5.1 (0–10.7)
1.7 (0–5)
1.7 (0–5)

0
0
0

8.5 (1.4–15.6)
1.7 (0–5)

0

<0.0001
NS
NS

0.002
0.02
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
…
…
…
NS
NS
…

All allergens in petrolatum, except where otherwise indicated: *water. NS, not signifi cant. Ellipses indicate P value not computed.

Table 2. Patch Test Results With the European Baseline Series in Patients With Chronic Leg Ulcers and Surrounding 
Dermatitis and Patients With Contact Dermatitis of the Lower Leg or Foot

PPD-Positive 
Patients

PPD-Negative 
Patients Total

Benzocaine-
positive patients 6 6 12

Benzocaine-
negative patients 1 22 23

Total 7 28 35

Table 3. Cross-Reactivity Between Benzocaine and 
p-Phenylenediamine (PPD) in Patients With Chronic Leg Ulcers

reactivity between benzocaine and p-phenylene-
diamine (PPD) is shown in Table 3; concordance 
of positive vs. negative reactions was quite marked 
(Cohen kappa, 0.51; 95% CI, 0.21 to 0.81). Of the 
20 patients with CLU tested with wound dressings, 5 
patients (25%; 95%, CI 6% to 44%) showed positive 
patch test reactions to Granufl ex, whereas there were 
no positive reactions to Mepilex and Aquacel Ag.

Discussion
In line with previous research fi ndings in the area, 

this study confi rms the high prevalence of contact 
allergy among patients with CLU. Patch testing of all 
patients with leg ulcers, independently of the pres-

ence of dermatitis of the surrounding skin, has been 
widely recommended due to the high proportion of 
patch test positivity (57%–73%) recorded even in 
the absence of clinical signs of contact dermatitis 
around the ulcers (4, 7). However, clinical relevance 
of positive patch test reactions in these cases often 
remains questionable. To enhance the relevance of 
its fi ndings, only patients with dermatitis surround-
ing the ulcers were included in this study. Despite 
the relatively small sample size, some important fea-
tures of contact sensitization among patients with 
leg ulcers were revealed.

It is common knowledge that contact sensitiza-
tion is strongly infl uenced by age in general and 
dermatitis of the lower leg in particular (10, 11). In 
Lithuania, a signifi cantly higher prevalence of sensi-
tization to Myroxylon pereirae resin, colophony, fra-
grance mix I, lanolin alcohol, sesquiterpene lactone 
mix, and primin was detected in consecutively patch 
tested patients aged 40 years and more (19). There-
fore, the high frequency of contact allergy to Myrox-
ylon pereirae resin, colophony, and lanolin alcohol 
found in the present study among patients with CLU 
can be in part attributable to their older age. 

To evaluate the impact of the presenting site of 
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dermatitis on sensitization to contact allergens, the 
group of patients with CLU was compared with that 
of patients with contact dermatitis of the lower leg 
or foot. Sensitization to some of the most important 
allergens, namely colophony, Myroxylon pereirae 
resin, and methyldibromo glutaronitrile, was preva-
lent in both groups of patients, whereas sensitiza-
tion to benzocaine, PPD, and lanolin alcohol was 
associated with the presence of CLU. To reveal the 
impact of potential demographic and clinical con-
founders, the proportion of variables according to 
the MOAHLFA index (Male sex, Occupational cau-
sation, Atopic dermatitis, primary Hand, Leg, Face 
dermatitis, Age 40 years and above) has to be pre-
sented for meaningful interpretation of patch test 
results (20). It is evident that among patients with 
leg dermatitis, the subgroup of patients with CLU 
may signifi cantly infl uence the results, while being 
not indicated in the index.

Benzocaine, a local anesthetic of p-aminobenzoic 
acid ester group, was found to be the leading aller-
gen, with more than one-third of patients with CLU 
displaying sensitization to it. Generally, anesthetics 
are not recommended for local ulcer treatment (21). 
Moreover, pain may indicate inappropriate ulcer 
management, such as improper application of com-
pression therapy and drying or infection of the ul-
cer. In such cases, pain relief delays urgent changes 
in treatment and, subsequently, healing. The results 
of this study suggest a notably higher prevalence 
of contact allergy to benzocaine than 1.2%–4% 
found in other studies of patients with leg ulcers 
(3, 4, 7, 8). This potentially implies malpractice in 
ulcer treatment, when despite the broad choice of 
modern wound dressings, the use of topical medica-
ments containing anesthetics is still abundant. Ben-
zocaine and other anesthetics of ester group (pro-
caine, tetracaine) are considered to be more potent 
sensitizers than the anesthetics of amide group (22). 
Hence, if local anesthetics are urgent, amide deriva-
tives should be preferred.

A strong infl uence of the presence of CLU on 
contact sensitization to PPD was observed. Oxida-
tive hair dyes and dark henna temporary “tattoos,” 
the most prominent causes of PPD sensitization, are 
not relevant in the group of patients. However, a 
positive patch test reaction to PPD may also occur 
as a result of cross-sensitization to other allergens: 
benzocaine, sulfonamides, N-isopropyl-N’-phenyl-
p-phenylenediamine, and textile dyes (23). From 
the allergens listed above, N-isopropyl-N’-phenyl-
p-phenylenediamine was found to be an extremely 
rare sensitizer in Lithuania (19). Therefore, cross- 
sensitization to topically used benzocaine, sulfona-
mides (such as silver sulfadiazine widely used for 
wound treatment), and textile dyes is likely to be 

responsible for the observed sensitization to PPD. In 
the present study, 50% of the patients with CLU and 
positive patch test reactions to benzocaine positively 
reacted to PPD (Table 3), nearly the same as 49.3% 
found in a large German study (24).

The high prevalence of contact allergy to co-
lophony was found in both patients with CLU and 
patients with dermatitis of the lower leg or foot. Yet, 
the sources of the allergen in the two groups were 
probably different. Colophony is a widespread, nat-
urally occurring material obtained from the resin of 
Pinaceae trees. Unmodifi ed colophony or its chemi-
cally modifi ed forms used in cosmetic products (de-
pilatories), glues (shoes), varnishes, and adhesives 
(adhesive tapes) may cause primary leg dermati-
tis. In patients with leg ulcers, modifi ed colopho-
nium derivates are considered the most common 
cause of allergic contact dermatitis to hydrocolloid 
dressings. Unfortunately, the patch test with un-
modifi ed colophony included in the baseline series 
often fails to detect contact allergy to colophony 
derivates (25). However, in the present study, 3 of 
the 5 patients with positive patch test reactions to 
Granufl ex hydrocolloid dressing, which contains 
modifi ed colophony according to the manufac-
turer, also showed positive reactions to colophony. 
This shows that sensitization to modifi ed coloph-
ony can sometimes be detected with the prepara-
tions of baseline series allergens. Thus, although 
providing optimal conditions for ulcer healing, 
modern wound dressings may sensitize and cause 
allergic contact dermatitis. In such cases, if possi-
ble, other treatment modalities decreasing the use 
of topical medicaments, such as skin grafting (26), 
should be applied instead.

Contact sensitization to lanolin alcohol was 
found to be more frequent among patients with 
CLU than among the patients with contact dermati-
tis of the lower leg or foot. Other studies involving 
the patients with leg ulcers similarly reported a high 
prevalence of sensitization to this allergen, ranging 
from 6.8% in Singapore to 30.0% in Poland (3, 4, 
7, 8). It is noteworthy that these results were infl u-
enced by the older age of patients with leg ulcers as 
the prevalence of sensitization to lanolin increases 
with age (19, 27). Nevertheless, the fi ndings con-
fi rm the well-documented potential of lanolin to in-
duce frequently sensitization and elicit allergic con-
tact dermatitis on damaged skin, while being a very 
rare sensitizer and cause of dermatitis when used on 
healthy skin (28). It is therefore highly advisable to 
avoid the application of products containing lanolin 
on damaged skin.

Conclusions
In this study, signifi cant differences in the fre-
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Lėtinėmis kojų opomis sergančiųjų įsijautrinimas Europos pagrindinio 
rinkinio kontaktiniams alergenams
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Axel Schnuch3, Wolfgang Uter4
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Raktažodžiai: alerginis kontaktinis dermatitas, benzokainas, lanolinas, kojų opos, parafenilendiaminas, 
alergenų lopo mėginiai.

Santrauka. Tyrimo tikslas. Kojų opomis sergančiųjų įsijautrinimas kontaktiniams alergenams priklauso 
nuo žaizdų gydymo praktikos, pacientų sociodemografi nių veiksnių bei klinikos ypatumų. Tyrimo tikslas. 
Nustatyti lėtinių kojų opų ir įsijautrinimo kontaktiniams alergenams sąsajas.

Tiriamųjų kontingentas ir tyrimo metodai. Į tyrimą įtraukti 2006–2008 m. Lietuvos sveikatos mokslų 
universiteto Odos ir venerinių ligų klinikos pacientai, sirgę lėtinėmis kojų opomis bei dermatitu (n=35), ir 
blauzdų arba pėdų dermatitu sirgę pacientai (lyginamoji grupė, n=59). Demografi niai ir klinikiniai tiriamųjų 
duomenys surinkti pagal Europos kontaktinės alergijos stebėsenos tyrimo protokolą. Tiriamiesiems atlikti 
alergenų lopo mėginiai naudojant Europos pagrindinio rinkinio kontaktinius alergenus. 

Rezultatai. Įsijautrinimas kontaktiniams alergenams nustatytas 28 (80 proc.) sergantiesiems lėtinėmis 
kojų opomis ir 24 (41 proc.) – sergantiesiems blauzdų arba pėdų dermatitu (p<0,001). Myroxylon Pereirae 
derva (Peru balzamas) ir metildibromogliutaronitrilas buvo dažni kontaktiniai alergenai abiejose tiriamųjų 
grupėse, o įsijautrinimas benzokainui, parafenilendiaminui ir vilnos alkoholiams (lanolinui) dažniau nus-
tatytas sergantiesiems lėtinėmis kojų opomis. Benzokainas buvo dažniausias kontaktinis alergenas sergan-
tiesiems lėtinėmis kojų opomis (34,3 proc. teigiamų lopo mėginių reakcijų). 

Išvados. Įsijautrinimas benzokainui, parafenilendiaminui ir vilnos alkoholiams (lanolinui) yra susijęs su 
lėtinėmis kojų opomis.

quencies of sensitization to some allergens of the 
European baseline series were found comparing the 
patients with chronic leg ulcers and those with der-
matitis of the lower leg or foot. In the patients with 
chronic leg ulcers, benzocaine was found to be the 
leading allergen, which attests to the vicious use of 
topical anesthetics. 
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