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Introduction

Neomycin sensitization was first described in 1952, and neo-
mycin has in the decades since made its way to being named 
the contact allergen of the year in 2010.1 Belonging to the 
aminoglycoside family of antibiotics, neomycin is known as 
a stable, water-soluble antibiotic.2 It has numerous clinical 
applications, which include topical formulations to prevent 
or treat superficial infections, as a solution for urinary instil-
lation to prevent catheter-associated bacteriuria, and in peri-
toneal irrigation solutions, dental pastes, and vaccines to 
prevent bacterial growth.1 Given its wide use, it is not sur-
prising that neomycin is among the most frequently reported 
allergens that generate positive patch test responses.2

Although neomycin sensitization rates in Europe have 
dropped, they were higher in the past. A Croatian study from 
1993 found that neomycin sensitization gradually increased 
from 1990 to 1992, from 5% to 10.2%.3 A Portuguese study 
from 1991 produced similar results, with researchers finding 
that among 562 children, 18.4% had positive patch test results 
to neomycin.4 In a study from 2005 of 47,559 patients from 
the Information Network of Departments of Dermatology, 
2.5% of patients had positive patch test results to neomycin 

sulfate.5 Studies from major European centers from 1996 to 
2006 reported neomycin sensitization rates varying from 
1.1% to 3.8% and averaging approximately 2.6%.1,6 Among 
the general German population, it was estimated that 22 to 29 
persons per 100,000 were allergic to neomycin.7 Similarly, in 
a British study, it was found that among topical antibiotics, 
sensitization to neomycin was the most common at 3.6%, fol-
lowed by clioquinol, and fusidic acid.8 Of the topical medica-
ments, neomycin is considered a moderate sensitizer, while 
fusidic acid and clioquinol are considered weak sensitizers, 
which likely influences the at least historically higher rates of 
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sensitization to neomycin.8 The striking change in neomycin 
sensitization rates may be influenced largely by the reduced 
availability of neomycin products in Europe.

In contrast to Europe, neomycin has consistently been 
reported by the North American Contact Dermatitis Group 
(NACDG) to be among the top 5 allergens, with sensitization 
rates ranging from 7% to 13% over the past 2 decades.9-14 In 
fact, the NACDG reported the prevalence of neomycin sen-
sitization at 10% during 2005 and 2006, ranking it fifth 
among the 15 most common allergens.11 In the United States, 
neomycin sensitization rates averaged 11.4%.6 These rates 
are considerably higher compared with rates reported in the 
1970s (Table 1). Contrastingly, a retrospective chart review 
of patch test patients from Ottawa, Ontario, Canada, pub-
lished in 2012 showed that among 100 patients found to be 
allergic to 1 or more topical medications, 29 were sensitized 
to neomycin, compared with 44 who were sensitized to 
bacitracin.34

Given the temporal and regional variation in neomycin 
sensitization rates worldwide, our study is the first to analyze 
the rates among patch test centers in western Canada and 
compare them with a survey of the literature (Table 1). It is 
thought that the use of triple-antibiotic topical products, 
readily available as over-the-counter preparations and use in 
higher risk patients (such as those with leg ulcers, stasis der-
matitis, otitis externa, and anogenital dermatitis) appear to 
influence the rise in neomycin sensitization rates in North 
America.1,35

Methods

Data Selection

We used separate patch test patient databases in the 3 divi-
sions of dermatology, including the University of British 
Columbia (UBC), the University of Alberta (UofA), and the 
University of Saskatchewan (UofS). All patients were >18 
years of age, and all data were anonymized prior to analysis. 
A total of 5690 patients met our criteria and formed the study 
cohort (Table 2). Data were available from 2001 to 2005 and 
from 2007 to 2013 from UofS. Data for 2006 were not avail-
able, as no patch testing was done during that year in 
Saskatchewan. The UBC and UofA databases included patch 
testing data from 2009 to 2013. Our data were compared 
with the available published data for neomycin sensitization 
rates from the NACDG.9-14 Rating of the patch test reaction 
was according to the International Contact Dermatitis 
Research Group scoring system. A Medline search was done 
from 1970 to the present to locate neomycin sensitization 
studies (Table 1).

Statistical Analysis

A variety of statistical analysis were performed, including 
collectively analyzing all the data as well as individually 

analyzing each site and study interval period. Descriptive 
statistics, prevalence rates, trend-line regression analysis, 
and risk estimates were determined. Analysis of variance 
(ANOVA) with post hoc least significant difference testing 
was used to compare positive test results between different 
centers. Chi-square tests for independence were performed 
to determine whether gender, location, and year were related 
to patch test results. Statistical analyses were performed 
using SPSS version 20 (IBM).

Results

Descriptive Statistics

The mean age of patients who showed positive (ie, ≥1+) 
reactions to neomycin was 49.5 years (95% confidence inter-
val, 47.3-51.7 years), with a gender predominance of women 
(82.1%) and men representing 17.9% of our study popula-
tion. The majority of patients were between 40 and 50 years 
of age. The prevalence rate for neomycin-positive patch tests 
overall was 2.95% from 2001 to 2013, and in particular, from 
2001 to 2008, the rate was 7.37% (data available only for the 
UofS), and from 2009 to 2013, the rate was 1.76% (data 
available for all 3 centers). Prevalence rates were calculated 
separately for each site (Table 1), and it was found that at the 
UofS, the rates were 7.37% (2001-2008) and 1.66% (2009-
2013); at the UofA, the rate was 1.44% (2009-2013); and at 
the UBC, the rate was 2.08% (2009-2013).

Overall Trend Analysis

Overall for all sites, it was found that neomycin sensitization 
decreased at a rate of 0.89% per year from 2001 to 2013 (R2 
= 0.75). ANOVA confirmed that the rate of decrease was sta-
tistically significant (P < .001). Further analysis indicated 
that from 2001 to 2008 (data available for the UofS only), the 
rate of decrease was 1.16% per year (R2 = 0.59, P = .043), 
and from 2009 to 2013 (data available from all 3 centers), the 
rate became nearly constant for neomycin sensitization, with 
a change of only 0.01% per year (R2 = 0.0037; the line is 
essentially flat) (Figures 1A and 1B). These rates were com-
pared with the published NACDG reported rates, which 
averaged 10.58% and 8.90% for 2001 to 2008 and 2009 to 
2012, respectively (Table 2).

Site-Specific Trend Analysis

At UBC, the rate of sensitization showed a slight positive 
trend at 0.31% per year (R2 = 0.22, P = .426), whereas at UofA 
there was a slight negative trend at 0.24% per year (R2 = 0.52, 
P = .169). Neither of these trends was statistically significant.

At UofS, there was a significant negative trend from 2001 
to 2008 of 1.16% per year (R2 = 0.59, P = .043), while the 
results showed no significant trend (0.035% per year; R2 = 
0.011, P = .867) for 2009 to 2013.
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Post Hoc Analysis (ANOVA)

ANOVA was performed to determine the effects of region, 
location, and time period on neomycin sensitization. In 
Saskatchewan, there was a statistically significant difference 
in neomycin sensitization rates between 2001 to 2008 and 
2009 to 2013 (F1,12 = 11.5; P = .007). Post hoc least significant 
difference contrast testing (with α set at P < .05) indicated that 
overall, the UofS had the largest number of positive neomycin 
patch tests, followed by UBC and then UofA (P < .001). 
However, UofA and UBC sensitization rates did not signifi-
cantly differ (P = .281). For 2009 to 2013, location did not 
significantly affect neomycin sensitization rates (P = .587).

Chi-Square Test

We analyzed our patch test population on the basis of the 
published literature, which suggests that the majority of the 
patch testing population is female (62% vs 38%).36 A χ2 test 
was performed, and a significant relationship was found 
between patch test results and gender, χ2(2, N = 5690) = 
28.22, P < .001.

Relative Risk

Relative risk estimates showed that women were approxi-
mately 2.75 times more likely to have positive patch test 
results to neomycin than men (relative risk, 2.748; 95% con-
fidence interval, 1.858-4.064).

Discussion

Our results indicate that overall, neomycin sensitization has 
been decreasing in western Canada. This trend is statistically 
significant and appears to correlate with the inability to find 
neomycin-related products over the counter in Canada. 
Interestingly, within western Canada, the rates of neomycin 
sensitization were distinct at each site. The higher rate of sen-
sitization from UBC (2.08%) may be related to geographic 
proximity to the United States and the potential for frequent 
visits. ANOVA showed that within Saskatchewan, neomycin 
sensitization rates were significantly different between 2001 
to 2008 and 2009 to 2013 (F1,12 = 11.5; P = .007). However, 
the neomycin sensitization rates from 2009 to 2013 at all 3 
sites becomes statistically insignificant. Our analyses suggest 

Figure 1.  (A) Neomycin sensitization rates from 2001 to 2008 for the North American Contact Dermatitis Group (NACDG) compared 
with the University of Saskatchewan (UofS). Between 2001 and 2008, neomycin sensitization rates decreased by 1.16% per year (R2 = 0.59, 
P = .043) at the UofS and by 0.24% per year (R2 = 0.77, P = .004) for the NACDG. (B) Neomycin sensitization rates from 2009 to 2013 
at the UofS, University of Alberta (UofA), and University of British Columbia (UBC) compared with available data from the NACDG. 
Between 2009 and 2013, neomycin sensitization rates were low and almost constant in western Canada. Rates among UofS, UofA, and 
UBC were not significantly different (P = .074) but were significantly different from that of the NACDG (P = .037).

Table 2.  Prevalence Rates for Neomycin Sensitization.

Location Years Sample Size Patients Positive to Neomycin (%)

Western Canada (data available 
from UofS only)

2001-2008 1207 7.37

Western Canada (data available 
from UBC, UofA, and UofS)

2009-2013 4485 1.73

NACDG9-14 2001-2008 19,600 10.58
2009-2012 8546 8.90

Europe (De Groot and Maibach6) 1997-2006 128,124 2.60

NACDG, North American Contact Dermatitis Group; UBC, University of British Columbia; UofA, University of Alberta; UofS, University of 
Saskatchewan.
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a downward trend for neomycin sensitization, and in particu-
lar stabilization in neomycin sensitization rates (0.01% per 
year; R2 = 0.0037, slope = .0001) (Figure 1B). Chi-square 
analysis found that year was a statistically significant factor in 
neomycin sensitization. These finding coincide with those of 
previous studies demonstrating stabilization in neomycin sen-
sitization rates in Europe.6

The literature suggests that positive patch test results are 
more common in women than men. The χ2 test revealed 
increased neomycin sensitization rates in women compared 
with men (P < .05). Our study demonstrated that women 
were approximately 2.75 times more likely to have positive 
patch test results than men (relative risk, 2.75; 95% confi-
dence interval, 1.86-4.06). Perhaps women are more likely to 
be compliant with topical medicaments and are therefore at 
increased risk for neomycin sensitization. UofS was found to 
have the largest number of positive neomycin patch test 
results (because of the historically higher rate), followed by 
UBC and then UofA, and this difference was statistically sig-
nificant. However, the likelihood of a negative patch test 
result to neomycin appears to be similar at all 3 sites.

In our retrospective study, we found that neomycin sensiti-
zation rates are decreasing in western Canada (2001-2013) 
and in fact parallel trends in Europe, where the average rate of 
sensitization has been approximated at 1.9% or 2.6% per year 
(Table 1). Regional variation in the availability of topical 
products is likely a factor in these results. Although neomycin 
is found in vaccines, studies have shown that the concentration 
present (25 µg) is unlikely sufficient to cause sensitization, as 
100 to 1000 µg is typically required to cause sensitization.37 
Other factors that affect the availability of neomycin are pre-
scribing trends, such as the use of triple-antibiotic ointments, 
which may inadvertently be influencing the likelihood of 
exposure to neomycin in the United States. The structural 
composition of neomycin likely contributes to its higher sensi-
tizing potential, compared with other topical antibiotics.

At present in Canada, there appears to be a reduction in 
products containing neomycin. On the basis of a Health 
Canada search, we found that many products containing neo-
mycin have been discontinued. It is hard to ascertain why 
these products were removed, but one may postulate that 
sensitization may have contributed to the removal of such 
products from this particular market.

Conclusions

Neomycin sensitization in western Canada (and probably all of 
Canada) has decreased substantially and is now stabilizing. The 
decrease in sensitization rates is likely influenced by a reduction 
in over-the-counter products, prescribing trends, and reduced 
availability of neomycin-containing products. Moreover, there 
seems to be a gradual reduction in the percentage of neomycin 
sensitization reported by the NACDG in recent years, which 
may be influenced by the increased representation of Canadian 
patients within the NACDG cohorts. Canadian investigators 
contribute at least one-third of the NACDG data. Therefore, the 

actual rate of sensitization in the United States is probably greater 
than the ±10% to 13% reported in NACDG publications.
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