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SIGNIFICANCE
Propolis is a sticky substance produced by bees. It is used 
in consumer products and can cause contact allergy. The 
chemical composition of propolis varies depending on the 
geographical origin where it is produced. It is not known 
if this influences the tendency of propolis to cause contact 
allergy. This study investigated the frequencies of contact 
allergy to propolis of 4 different geographical origins in 
patients with dermatitis in Denmark Lithuania and Spain. 
Frequencies of contact allergy to all propolis types were 
similar. However, half of the patients reacting to each pro-
polis type reacted only to that type.

The chemical composition of propolis varies with geo-
graphical origin; however, it is not known whether this 
affects the frequency of contact allergy to propolis. In 
order to study the frequency of contact allergy to pro-
polis of different geographical origins and concomitant 
reactions, 1,470 consecutive patients with dermatitis 
from Denmark, Lithuania and Spain were patch tested 
with propolis from China, Lithuania, North America 
and Sweden, and with a baseline series. Patch test 
reactions to any type of propolis ranged from 1.3% to 
5.8%. There were no statistically significant differen-
ces in the frequency of positive reactions between the 
4 types of propolis in the respective countries. Testing 
with a single commercially available type of propolis 
detects only approximately half of propolis-allergic 
patients. In patients allergic to propolis, concomitant 
reactions to Myroxylon pereirae resin, colophonium 
and Fragrance mix I were common, ranging from 
12.5% to 50.0%.

Key words: propolis; allergic contact dermatitis; patch test; 
cross-reaction; colophonium; balsam of Peru.
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Many ingredients of cosmetics and topical remedies 
can cause both irritant and allergic contact derma-

titis (1–3). To avoid such problems, many people use 
skin products of natural origin, in which propolis (bee 
glue) may be a component (4). Propolis is produced by 
honeybees from collected tree exudates, mixed with 
beeswax and the bee’s saliva (5).

The most important sources of plant material for pro-
polis in Europe are different types of poplar trees (Popu-
lus spp) (5). Topical remedies and cosmetics that contain 
propolis are well-known causes of contact allergy among 
consumers (6), and propolis was therefore included in the 
European baseline series in 2019. Several haptens have 
been demonstrated in propolis, among which caffeic 
acid and ester derivatives thereof have been suggested 
as main haptens (7, 8). Due to the partly botanical origin 

of propolis, concomitant positive patch test reactions to 
propolis and fragrances or plant-derived test preparations 
in the baseline series are common. 

Although the chemical composition of propolis differs 
according to geographical regions (9), it is not known 
how this variation influences the risk of causing contact 
allergy. Knowledge of the importance of the origin of 
propolis in diagnosis of contact allergy is scarce. 

The main aim of this study was to investigate the 
frequencies of propolis allergy in patients with contact 
dermatitis in Denmark, Lithuania and Spain. Another 
aim was to investigate whether there were differences in 
the frequencies of contact allergy to propolis of different 
geographical origin in the respective test centres. Finally, 
the study also investigated the frequency of concomitant 
positive patch test reactions to propolis, colophonium, 
Myroxylon pereirae resin (MPR) and Fragrance mix I 
(FM I) from the baseline series. The results were com-
pared with our previous results from a study of Swedish 
patients (10).

PATIENTS AND METHODS

Study population

This multicentre study was conducted at dermatology departments 
in Denmark (Odense), Spain (Barcelona), and 2 departments in 
Lithuania (Centre of Dermatovenereology and Clinic of Chest 
Diseases, Immunology and Allergology, both Vilnius), during a 
12-month period at each centre during 2017 to 2019. Consecu-
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tive patients with dermatitis referred for patch testing with the 
baseline series used in the respective countries were also patch 
tested with propolis of 4 different origins (Table I). Of the 1,470 
patients tested, 1,033 were female and 437 were male (female/
male 70/30%); mean age 43.4 years.

Patch test preparations

The patch test preparations for the baseline series used in Lithuania 
and Spain were bought from Chemotechnique Diagnostics (Vel-
linge, Sweden) and Allergeaze Marti Tor Alergias (Barcelona, 
Spain), respectively, while the baseline series in Denmark included 
True Test, Smart Practice (Phoenix, AZ, USA) and petrolatum pre-
parations from Chemotechnique Diagnostics and Smart Practice. 
The Dermatology department at Sahlgrenska University Hospital, 
Gothenburg, Sweden bought the propolis preparations of Chinese 
and North American origin from Chemotechnique Diagnostics 
and Smart Practice, respectively. The propolis originating from 
the west coast of Sweden and the Kaunas region in Lithuania 
were provided directly by 1 beekeeper in each area and prepared 
by Chemotechnique Diagnostics into 10% in petrolatum in the 
same way as the Chinese-type propolis in their regular range. All 
propolis preparations were then distributed from Gothenburg to 
the participating clinics.

Patch testing

Patch testing and reading of the patient’s results were carried out 
according to the European Society of Contact Dermatitis (ESCD) 
guideline (11). Finn chambers (8-mm diameter; Smart Practice) 
on Scanpor tape (Norgesplaster, Vennesla, Norway) were used 
for the propolis preparations in all centres. A dose of 20 mg was 
applied. Relevance was assessed based on time-related exposure 
to propolis in the patient history. According to a previously pre-
sented scoring system for multicentre studies, the current study 
was of high quality (12).

Statistical analyses

All data were analysed using R version 3.5.3 (The R Foundation 
for Statistical Computing, Vienna, Austria). Fisher’s exact test 
was used for comparing proportions and the exact binomial test 
was used for paired tests. All tests were 2-sided and p-value < 0.05 
was considered statistically significant. 

Confidence intervals of frequencies of contact allergy were 
calculated using OPENEPI (http://openepi.com).

RESULTS

In the total study population, frequencies of positive reac-
tions to the 4 propolis types ranged from 1.2% to 1.8% 
and in the study populations of each country, 1.3–5.8% 
of the patients had positive patch test reactions to any of 
the propolis types (Table I). The most frequent causes 

of positive reactions (1.8%) were propolis originating 
from Lithuania (0.6–2.9%) and China (1.1–2.4%), while 
the least frequent cause of reactions was that originating 
from Sweden (1.2%, 0–2.4%). The frequencies of posi-
tive reactions to any type of propolis were significantly 
higher in Lithuania (p < 0.0001) and Denmark (p = 0.029) 
compared with Spain. Most reactions (60%) were weak 
(+) and 40% were strong or extreme (++ or +++).

Of the 54 patients with a positive patch test to propolis, 
29 (54%) reacted to only 1 of the 4 origins of propolis. 
A reaction only to propolis from China was found in 16 
patients (30%), only to propolis from North America 
in 7 patients (13%), only to propolis from Lithuania in 
4 patients (7%), and only to propolis from Sweden in 
2 patients (4%). Sixteen patients reacted to 2 types of 
propolis (30%), 7 patients reacted to 3 types of propolis 
(13%), and 2 patients (4%) reacted to all 4 types of pro-
polis. Concomitant reactions to 2 types of propolis were 
most frequent to those of Lithuanian and Swedish origin; 
16 out of 26 (61%) and 16 out of 26 (61%) patients, 
respectively. As Swedish propolis detected very few 
unique reactions, it was omitted from further analysis. 
The pattern of concomitant reactions to propolis from 
China, North America and Lithuania is shown in Fig. 1. 

Table I. Number and frequency of positive patch test reactions to propolis of 4 different origins, and total number of patients with positive 
reaction to any type of propolis tested

Test centres
Chinese propolis
n (%)

North American propolis
n (%)

Swedish propolis
n (%)

Lithuanian propolis
n (%)

Total number
n (%) CI

Denmark (448 tested)   9 (2.0)   3 (0.7)   5 (1.1)   7 (1.6) 16 (3.6) 2.1–5.7
Lithuania (548 tested) 13 (2.4) 14 (2.6) 13 (2.4) 16 (2.9) 32 (5.8) 4.1–8.1
Spain (474 tested)   5 (1.1)   2 (0.4)   0 (0)   3 (0.6)   6 (1.3) 0.5–2.6
Sweden* (722 tested) 26 (3.6) 23 (3.2) 16 (2.2) 22 (3.0) 45 (6.2) 4.6–8.3

*Previously published results (10).
CI: confidence interval.

Fig. 1. Venn diagram of the pattern of concomitant reactions to 
propolis from China (pink), North America (white) and Lithuania 
(dashed green).



A
ct

aD
V

A
ct

aD
V

A
d
v
a
n

c
e
s 

in
 d

e
rm

a
to

lo
g
y
 a

n
d
 v

e
n

e
re

o
lo

g
y

A
c
ta

 D
e
rm

a
to

-V
e
n

e
re

o
lo

g
ic

a

3/5Patch testing with propolis of different geographical origins

Acta Derm Venereol 2021

Approximately half of the positive patch test reactions to 
any propolis type were unique, and the rest concomitant 
with other propolis types. 

Clinical relevance of the propolis reactions was re-
corded in Denmark, Spain and 1 centre in Lithuania. In 
Denmark, current relevance was found in 3/16 patients 
(19%) and past relevance in 1/16 patients (6%), while 
in Lithuania 3/10 patients (30%) had current and 4/10 
patients (40%) had past relevance. All positive reactions 
to propolis in Spain 6/6 (100%) were considered as 
having current relevance. In total, of the patients asses-
sed, 38% of propolis reactions were considered to have 
current relevance, whereas 16% of propolis reactions 
were considered to have past relevance. 

Frequent concomitant positive test reactions to pro-
polis and plant-related allergens in the baseline series 
were found, mainly to MPR (12.5–43.8%), colophonium 
(16.7–34.4%), and FM I (15.6–50.0%) (Table II). Posi-
tive patch test reactions to fragrances and plant-derived 
allergens in the baseline series were significantly more 
frequent among patients with a positive propolis test 
(12.5–50.0%) than in those with a negative propolis test 
(0.4–6.2%) (p < 0.0001–0.011), except for colophonium 
in Spain (p = 0.12). 

In total, there were 76 (5.2%) doubtful reactions to 
any type of propolis, all from 1 centre (Denmark). Eight 
irritant reactions (0.5%) were recorded, also all from 
Denmark. The majority, both of doubtful and of irritant 
reactions, were due to the propolis originating from 
China: 40 (2.7%) and 3 (0.20%), respectively. No late 
reactions were recorded.

DISCUSSION

Frequencies of positive reactions to all types of propolis 
were in the same range as those of the haptens of the 
baseline series (13). A higher frequency of positive patch 

test reactions to propolis of all 4 origins was found in 
Denmark and Lithuania, while the frequency was signi-
ficantly lower in patients from Spain. The frequencies of 
reactions to all types of propolis are in line with earlier 
results from other European countries, 0.5–6.5% (5, 14, 
15), except for 1 report from Poland, which showed 15% 
positive reactions to propolis in consecutive patients with 
dermatitis (16). In the current study of patients with der-
matitis from Denmark, Lithuania and Spain, the same 4 
batches of propolis from different geographical regions 
were used, as in our previous study of patients with der-
matitis from western Sweden. The results from Denmark 
and Lithuania are in line with this study (Table I) (10), 
where positive reactions to any type of propolis were 
recorded in 6.2% of tested patients, ranging from 2.2% 
to 3.6% among the 4 types of propolis. In the Swedish 
patients, the frequency of positive reactions to any type 
of propolis was significantly higher (p < 0.0001), than 
that of the Spanish patients. In the Swedish patients, the 
propolis of Chinese origin showed the highest frequency 
of positive reactions, at 3.6%. It is difficult to get ac-
curate information on the use of propolis in the general 
population in different countries, although the impression 
gained from organizations selling or producing propolis 
is that its use is increasing (personal contact, The Danish 
Beekeepers Association).

Although small differences in frequencies were found, 
there were no statistically significant differences in the 
number of positive reactions between the 4 different 
types of propolis in any of the 3 countries, individually 
or together. This result is similar to that in the Swedish 
patients, where no significant differences were found 
(16). The explanation may be that the propolis types used 
in this study are similar; for example, because the same 
type of poplar has surrounded all the beehives, or that 
there are several important haptens in propolis, which 
appear in many propolis types. However, since half of 

the reactions to any of the propolis types 
are unique, this indicates that the hapten 
composition in propolis of different ori-
gins might differ. 

An earlier study, of contact allergy in 
beekeepers to propolis from different 
areas of the British Isles, found that 84% 
of beekeepers reacted, in addition to pro-
polis from their own hives, also to pro-
polis from other locations in the British 
Isles (17). The different types of propolis 
used in the current study originate from 
regions that are much more geographi-
cally separated, which could have meant 
greater differences in composition. This 
is supported by a lower proportion of 
concomitant reactions to the propolis 
types (19–56%) in the current study 
compared with the British beekeepers. 

Table II. Number of concomitant positive patch test reactions to plant-related 
allergens in the baseline series, in patients positive to propolis compared with 
propolis negative patch tested patients

Test centres

Patch test material

Myroxylon pereirae resin Colophonium Fragrance mix I

Denmark
Pos (of 16)
Neg (of 432)

2 (12.5%) CI 2.1–41.3
3 (0.7%) CI 0.2–1.9
p < 0.011 

5 (31.3%) CI 11.5–69.3
9 (2.1%) CI 1.0–3.8
p < 0.0001 

4 (25.0%) CI 7.9–60.3
14 (3.2%) CI 1.8–5.3
p = 0.002

Lithuania
Pos (of 32)
Neg (of 516)

14 (43.8%) CI 24.9–71.7
23 (4.5%) CI 2.9–6.6
p < 0.0001

11 (34.4%) CI 18.1–59.8
15 (2.9%) CI 1.7–4.7
p < 0.0001

5 (15.6%) CI 5.7–34.6
17 (3.3%) CI 2.0–5.2
p = 0.006

Spain
Pos (of 6)
Neg (of 468)

2 (33.3%) CI 5.6–100
2 (0.4%) CI 0.7–14.1
p = 0.0008

1 (16.7%) CI 0.8–82.2
9 (1.9%) CI 4.2–8.8
p = 0.12 ns

3 (50.0%) CI 12.7–100
29 (6.2%) CI 4.2–8.8
p = 0.005

Sweden*
Pos (of 44)
Neg (of 677**)

19 (43.2%) CI 27–66
51 (7.5%) CI 5.7–9.8
p = 0.0002

10 (22.7%) CI 11–40
12 (1.8%) CI 0.9–3.0
p = 0.004

7 (15.9%) CI 7–31
40 (5.9%) CI 4.3–8.0
p = 0.021

*Previously published results (16).
Pos: positive; Neg: negative; CI: confidence interval; ns: not significant.
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The exception is Spain, where 83% of patients reacting 
to Chinese propolis also reacted to 1 or more of the 
others. However, in Spain the total number of positive 
reactions was smaller. The corresponding frequency of 
concomitant reactions in the study in Sweden was 58%. 
It is difficult to specify the origin of propolis in consu-
mer products, since the raw substance can pass several 
countries before being prepared in a product available 
on the market. This means that individuals who handle 
propolis directly, such as beekeepers, are mostly exposed 
to propolis of known origin, but for other individuals the 
origin mostly remains obscure. 

In screening studies of contact allergy to propolis, the 
most commonly used concentration of propolis in patch 
test preparations is 10% in petrolatum, although some 
investigators have used both 20% and 5% (14, 18). To 
our knowledge, there are no comparative studies with 
propolis of different concentrations. As both commer-
cially available propolis preparations are of 10%, this 
concentration was used for the Swedish and Lithuanian 
propolis prepared for the present investigation. The 
investigations where propolis 5% or 20% were used for 
testing or where alcohol was used as a vehicle instead 
of petrolatum, are so few that it is difficult to draw any 
conclusions in the results depending on the concentration 
or vehicle (5, 18). One study of 1,255 consecutive child-
ren with suspected allergic contact dermatitis showed a 
high frequency of positive reactions to propolis 20% in 
petrolatum, at 5.9% (14).

There are large differences in frequencies of doubtful 
reactions between test centres, which might be due to 
local traditions of recording patch test reactions, and to 
the difficulties in determining if a reaction is very weak 
allergic or very weak irritant (19). In both the Danish 
cohort and in our earlier Swedish study, there are high 
numbers of doubtful reactions, which can be a problem 
if propolis is tested regularly. One explanation for this 
could be that the test concentration is too high; with 
some reactions judged as doubtful instead being weak 
irritant reactions. This was previously shown for patch 
testing with iodopropynyl butyl carbamate, for which 
an increased test concentration led to an increase in the 
number of positive test reactions, but an even greater 
increase in doubtful and irritant reactions (20). However, 
the test concentration of 10% could be too low, meaning 
that some weak allergic reactions are classified as dou-
btful. This issue has been discussed in several previous 
articles regarding propolis, methyldibromo glutaronitrile, 
limonene hydroperoxides and linalool hydroperoxides, 
where the increase in positive reactions when increasing 
the test concentration was higher than the increase in ir-
ritant and doubtful reactions (13, 21–23). The fact that 
the majority of positive reactions in the current study 
were weak could also indicate that the test concentration 
is too low. To evaluate the optimal test concentration of 
propolis, further studies are needed, including dilution 

series and repeated open application test. One important 
issue when deciding test concentration is to be aware of 
the risk of sensitization.

An interesting finding in the propolis-sensitized pa-
tients is the higher frequencies of concomitant reactions 
to colophonium, MPR and FM I compared with a general 
test population. This can be explained both as sharing 
the same haptens, for example cinnamic acid, benzyl 
benzoate and cinnamyl cinnamate in both propolis and 
MPR, and cinnamyl alcohol and eugenol in propolis 
and FM I (5). Propolis-positive patients react 9, 16, and 
6 times as frequently to colophonium, MPR and FM I, 
respectively, in the Danish patients, 7, 6 and 4 times as 
frequently in the Lithuanian patients and 9, 80 and 8 
times as frequently in the Spanish patients compared 
with the propolis test-negative patients (Table II). The 
large difference regarding MPR for the Spanish patients 
is probably due to the small sample size.

The clinical relevance of propolis allergy recorded 
here is in line with earlier studies (5), which motivated 
the inclusion of propolis in the European baseline se-
ries (24). As a high frequency of concomitant positive 
reactions to propolis and beeswax has been shown (25), 
contact with the latter could be relevant for patients with 
a positive reaction to propolis. Concomitant reactions 
to other plant-derived substances in the baseline series 
suggest concomitant exposure and might thus indicate a 
likelihood that the reaction to propolis is relevant. Thus, 
it seems important that patients with contact allergy to 
propolis, MPR, colophony, or FM I should be informed 
of the risk of concomitant reactions to other plant-related 
materials and fragrances. 

This study, to our knowledge, is the first international 
one on contact allergy to propolis of different geogra-
phical origin, and together with our previous study in 
Sweden the first systematic studies on contact allergy to 
propolis in Scandinavia (16). The results from this study 
and the study on patients from western Sweden indicate 
that propolis of different geographical origin does not dif-
fer very much in pick-up rate of contact allergy. However, 
many patients reacted to only 1 type of propolis. There 
are several important haptens in propolis, and it is still to 
be determined which are the most important. The esters 
of caffeic acid have been considered as main haptens (8), 
but it is unclear if the esters directly, or possible oxidation 
products, are the most important. Similarly, the optimal 
test concentration of propolis needs further investigation.

The current study has some weaknesses. Information 
on the hapten content of propolis preparations is lack-
ing. Another problem regards interpersonal variation in 
reading of the patch tests by different individuals between 
and in the different countries. This is a problem in most 
multicentre studies, and must be taken into consideration 
when evaluating the results.

One may conclude that contact allergy to propolis 
is common among patients with dermatitis in all the 
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countries in the study, which supports the recently im-
plemented inclusion of propolis in the European baseline 
series (24). There are, however, no big differences in 
frequencies of patch test reactions regarding the geogra-
phical origin of propolis. The situation might be different 
if testing special groups of patients, such as beekeepers, 
who might have a higher tendency to react to their local 
propolis. The 2 commercially available propolis test 
preparations using propolis originating from China and 
North America detect approximately half (48%) and 
one-third (35%), respectively, of all patients with a po-
sitive reaction to propolis in this study. Thus, although 
the frequencies of reactions to propolis of different 
geographical origin do not differ greatly, the pattern of 
reactivity differs. Of the preparations studied, no single 
preparation picks up all detected cases of propolis contact 
allergy. Testing with the patient’s own products is thus 
important and, if there is a high suspicion of propolis 
allergy, commercially available propolis preparations of 
different geographical origin can be used.
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