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Abstract

Objective: With a wide spectrum antimicrobial activity that is not affected by body fluids and blood, chlorhexidine is a 
particularly useful disinfectant widely used in healthcare settings. Given the importance of disinfectant usage by healthcare 
workers to prevent nosocomial infections, particularly during the COVID-19 pandemic, this study aims to evaluate the 
prevalence of immunoglobulin E (IgE)-mediated sensitivity in healthcare workers.
Methodology: A cross-sectional study was conducted through a questionnaire and immunoassay for chlorhexidine-
specific IgE in healthcare workers in a large teaching hospital in London, UK. The prevalence of IgE-mediated chlorhexidine 
hypersensitivity was determined along with potential determinants.
Results: With a 77.7% response rate, the study showed that 4 out of 233 participants were positive for chlorhexidine-specific 
IgE, with an overall prevalence of 1.72% (95% Confidence Interval: 0.05% to 3.39%). All the positive cases belonged to 
occupationally exposed healthcare workers. In this group, the prevalence rate was 2.82% (95% Confidence Interval: 0.1% to 
5.54%).
Conclusion: Chlorhexidine is a potential allergen and an under-reported cause of anaphylaxis in patient-care and occupational 
settings. The results suggest that chlorhexidine has a relatively safe profile for healthcare workers in occupational settings, but 
a higher prevalence of chlorhexidine hypersensitivity cannot be ruled out. Sensitized healthcare workers must be advised to 
avoid further exposure to prevent potentially serious IgE-mediated allergic symptoms. Further studies are recommended to 
determine if any change in disinfection guidelines and protocols is warranted. 
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Introduction

Chlorhexidine is a broad-spectrum antimicrobial 
biguanide which, since 1954, has been used in healthcare and 
dental practice for topical application or oral rinse to achieve 
antisepsis and treat certain conditions such as gingivitis [1-4]. 
The antibacterial activity of chlorhexidine is concentration-
dependent, the main target being the bacterial cytoplasmic 

membrane [5,6]. At lower concentrations, it is bacteriostatic 
(e.g., at 1 µg/ml to 2.5 µg/ml) [7-9]. At concentrations of ≥20 
µg/ml, chlorhexidine has a bactericidal activity [10]. Because 
of its relatively high antimicrobial activity, which is not 
affected by body fluids such as blood [11], chlorhexidine is 
frequently used by healthcare workers in operating theatres 
and emergency departments.
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In addition, chlorhexidine has fungicidal and fungistatic 
activity. Furthermore, it is effective against enveloped 
viruses such as SARS-CoV-2, human immunodeficiency virus, 
herpes virus, respiratory syncytial virus, influenza virus, and 
cytomegalovirus. In a recent study published in 2021 [12], 
chlorhexidine used as oral rinse was significantly effective in 
eliminating oropharyngeal SARS‐CoV‐2, responsible for the 
COVID-19 pandemic. It suggests that chlorhexidine has the 
potential usefulness for reducing the spread of the COVID-19 
pandemic in healthcare settings.

Being frequent and regular users of chlorhexidine, 
healthcare workers must be aware of its adverse reactions, 
including hypersensitivity reactions. Chlorhexidine can 
cause type I (IgE-mediated) as well as type IV (cell-mediated) 
hypersensitivity. Skin reactions include contact and allergic 
contact dermatitis [13-19], contact urticarial [20], and 
photosensitive dermatitis [21].

Taking into account its widespread use in healthcare 
settings, serious allergic reactions to chlorhexidine are 
relatively uncommon [22] but can be a serious problem in 
patients undergoing anesthesia and surgical procedures 
[23]. The clinical picture ranges from urticaria to full-blown 
anaphylaxis [24]. Acute hypersensitivity to chlorhexidine 
has been reported using chlorhexidine as a skin antiseptic 
for surgery [23,25], insertion of epidural catheters [26] 
or urological catheterization [27,28]; lubricant gel [27]; 
chlorhexidine-coated central venous catheters [29-32]; 
over-the-counter antiseptics; and chlorhexidine antiseptic 
for mucous membranes.

Although there are several reports of an acute 
hypersensitivity reaction among patients, relatively few 
studies have estimated the prevalence of chlorhexidine 
hypersensitivity in healthcare workers in occupational 
settings. Sensitization to chlorhexidine in the workplace may 
occur after mucosal or skin application or inhalation. As in 
non-occupational settings, both type I and IV chlorhexidine 
hypersensitivities can occur in occupational settings. Most 
studies on occupational exposure to chlorhexidine have dealt 
with the effects of the irritant or allergic contact dermatitis 
(type IV hypersensitivity) [33].

Type IV (cell-mediated) hypersensitivity reactions 
are more often, but IgE-mediated type I hypersensitivity 
is more serious and can lead to severe and life-threatening 
anaphylactic reactions. Only a few published studies have 
attempted to estimate the prevalence of IgE-mediated 
chlorhexidine hypersensitivity in healthcare workers [34-
36]. A case study described two nurses who developed 
asthma after exposure to a surface disinfectant spray 
containing chlorhexidine and alcohol [36]. Similarly, in 2018, 
a case report was published in Italy that described type 1 

chlorhexidine hypersensitivity in a dentist [37]. In a survey, 
detergents containing chlorhexidine were reported to cause 
skin damage among nurses. In a questionnaire-based survey, 
89 out of 307 physicians reported occupational allergies, and 
23 (7.5%) implicated chlorhexidine as an allergen, which was 
only second to surgical gloves as the most common cause of 
self-reported allergic symptoms [38].

Garvey, et al. failed to identify a single positive case 
of occupational allergy to chlorhexidine in 104 Danish 
healthcare workers using a skin prick test (SPT) for type I 
IgE-mediated hypersensitivity and patch tests for type IV 
hypersensitivity [34]. In that study, the Danish healthcare 
workers used products with lower concentrations 
(0.5%–1.0%) of chlorhexidine. By contrast, healthcare 
workers elsewhere, such as the UK, are exposed to up 
to 4% chlorhexidine concentrations. Nagendran, et al. 
demonstrated that 4 (28%) of the 14 symptomatic healthcare 
workers in the UK were positive for chlorhexidine-specific 
IgE [39]. Although the sample size was small, the study 
raised questions about chlorhexidine hypersensitivity and 
potential occupational health implications for healthcare 
workers who use it frequently.

With increased emphasis on the prevention of healthcare-
associated infections and control measures for the COVD-19 
pandemic, healthcare workers are exposed to chlorhexidine 
now more than ever. Therefore, a study to determine the 
prevalence of IgE-mediated chlorhexidine sensitization 
among healthcare workers is justified to assess the safety of 
chlorhexidine in occupational settings and whether changes 
in current guidelines for disinfectant usage are warranted to 
avoid or minimize its potential health impact.

Methods

This descriptive, cross-sectional study used a 
quantitative analysis (immunoassay for chlorhexidine-
specific IgE levels) and a self-administered questionnaire. 
The sample population was a cohort of healthcare workers 
from a tertiary care teaching hospital in London, United 
Kingdom.

Inclusion Criteria

Adult healthcare workers attending the Occupational 
Health Department of large teaching hospital in London 
(United Kingdom) were included, irrespective of their health 
status and reason for attendance.

Healthcare Worker: Definition

In this study, the definition of a healthcare worker 
was derived from the guidance notes of the Association of 
National Health Occupational Physicians–UK, which divides 
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healthcare workers into three categories as follows:
•	 Clinical and other staff, including those in primary 

care, who have regular clinical contact with patients: 
physicians, dentists, and nurses; paramedical 
professionals such as occupational therapists, 
physiotherapists, radiographers, ambulance workers, 
and porters; and students in these disciplines.

•	 Laboratory and other staff who has direct contact with 
potentially infectious clinical specimens and may be 
exposed to pathogens in the laboratory.

•	 Nonclinical ancillary staff that may have social contact 
with patients but usually not of a prolonged or close 
nature.

Sample Size Calculation

Two previous studies [34,39] demonstrated 0% and 28% 
positive results for IgE-mediated hypersensitivity. Hence, the 
expected prevalence or proportion (P) for this study was set 
at 20%. The sample size was calculated using the following 
simple formula [40]:

( )2

2

1Z P P
n

d
−

=

n= (Z^2 P(1-P))/d^2 
n = sample size
Z = Z statistic for a level of confidence (for 95% confidence 
interval [CI], 1.96)
P = expected prevalence or proportion (in proportion of one; 
20%, p = 0.2)
d = precision or margin of error (in proportion of one, 5% d 
= 0.05)

( ) ( )2
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× −
= =

n= (〖1.96〗^2 x0.2 (1 - 0.2))/〖0.05〗^2  or (0.77 (0.8))/0.0025 
=246

A sample size of approximately 250 participants was set 
as the target with an expected prevalence of 20% (95% CI: 
15.5%–25.4%). Increasing the sample size to 400 does not 
lead to a significant narrowing of the interval.

Assessment Tools

Questionnaire: The author designed a questionnaire after 
consultation with an immunologist, a library statistician, and 
his supervisor. The questionnaire was modified and finalized 
after it was piloted on 15 healthcare workers.
Chlorhexidine-Specific IgE immunoassay: The study used 
an in vitro immunoassay to detect chlorhexidine-specific 
IgE levels using 5–8 mL of venous blood. The serum level of 
chlorhexidine-specific IgE antibodies was measured using 
the sandwich immunoassay (solid-phase ImmunoCAP™; 
Allergen c8 Chlorhexidine) on a Phadia UniCAP™ 100 

Analyzer. The ImmunoCAP assay was performed following 
the manufacturer’s specification in the protein reference unit 
of the hospital (measurement range: <0.10 to >100 kUA/L).

In vitro assay for chlorhexidine-specific IgE was used 
in preference to in vivo SPT to detect sensitization to 
chlorhexidine for the following reasons:
•	 The IgE immunoassay is a validated standardized 

blood test, carries an increased acceptance rate among 
participants, and is more objective than the more time-
consuming SPT.

•	 SPT requires standardized chlorhexidine reagents, 
technical expertise, and experience to interpret results 
reliably and carries a risk of interobserver variation.

•	 In allergy diagnosis, a good correlation exists between 
allergen-specific IgE levels and carefully conducted SPTs 
[41-43].

Case identification: Based on the previous studies [42] 
and following the manufacturer’s suggestion, samples 
with chlorhexidine-specific IgE levels of >0.35 kUA/L were 
considered positive.
Estimation of occupational exposure to chlorhexidine: 
Chlorhexidine (2%–4%) is used in all hospital clinical 
areas, but the degree of exposure depends on healthcare 
work experience and the frequency of disinfectant use. The 
questionnaire asked the participants about these parameters 
to determine their occupational exposure: no exposure, low 
exposure, or high exposure.

Data Analysis

The blood test results and questionnaire responses 
were entered into Microsoft Excel spreadsheets for data 
analysis. Point estimates and 95% CIs for the prevalence of 
seropositivity for chlorhexidine-specific IgE antibodies were 
calculated. In the statistical analysis, SPSS was used.

Logistic regression analysis was used to determine the 
relationships between a binary outcome of interest (e.g., 
seropositivity or seronegativity for chlorhexidine-specific 
IgE) and multiple risk factors. Logistic regression is useful for 
describing the relationship between independent variables 
(e.g., age and sex) and a binary or dichotomous response 
variable, expressed as a probability with only two possible 
values, such as positive or negative. A logistic model also 
allows selecting a subset of risk factors and best describes the 
relationship between these risk factors and the probability of 
an individual being seropositive for chlorhexidine-IgE, given 
their personal characteristics.

Based on the Pearson chi-square test results, Cramér’s 
V was also used for the statistical analysis to calculate the 
correlation and determine the association strengths after 

https://medwinpublishers.com/NHIJ/


Nursing & Healthcare International Journal4

Alam SMJ and Thayalan S. Immunoglobulin-E Mediated Chlorhexidine Hypersensitivity among 
Healthcare Workers. Nurs Health Care Int J 2021, 5(5): 000251.

Copyright©  Alam SMJ and Thayalan S.

the significance was determined using the chi-square test. 
Cramér’s V ranges from 0 (zero) to 1; when close to 0, it 
shows little association between variables, and when close 
to 1, it indicates a strong association.

 Results

The results are summarized in Table 1.

Exposure

All
Healthcare work experience Yes Yes No

Frequency of disinfectant use (per day) >10 <10 None
Occupational exposure High Low None

Numbers (%) 99 (42.5%) 42 (18.0%) 92 (39.5%) 233 (100%)
Prevalence of chlorhexidine-specific IgE 3 (3.0%) 1 (2.4%) 0 (0%) 4 (1.72%)

Work-related allergic symptoms
Skin symptoms 40 (40.4%) 13 (30.1%) 0 (0%) 53 (22.3%)

Mucosal symptoms (eyes and nasal) 11 (11.1%) 19 (45.2%) 0 (0%) 30 (12.9%)
Respiratory symptoms 2 (2.0%) 3 (7.1%) 0 (0%) 5 (2.1%)

Atopic conditions
Hay fever 25 (25.2%) 14 (33.3%) 16(17.4%) 55(23.6%)
Asthma 9 (9.1%) 6 (14.3%) 1(1.1%) 16(6.9%)
Eczema 9 (9.1%) 6 (14.3%) 1(1.1%) 16(6.9%)

Other allergies (food, drugs, and animals) 44 (44.4%) 16 (38.1%) 4 (4.3%) 60 (25.7%)
On antiallergic treatment 8 (8.1%) 2 (4.8%) 0 (0%) 10 (4.3%)

Nonwork-related allergic symptoms 25 (25.2%) 15 (35.7%) 0 (0%) 40 (17.2%)

Table 1: Summary of results (n = 233).

Response Rate

With a target sample size of 250, 300 healthcare workers 
were invited to participate; 51 healthcare workers did not 
respond or declined to participate, 13 invitations were given 
to staff members who did not satisfy the inclusion criteria, 
and three healthcare workers withdrew their consent. The 
remaining respondents (233) completed the questionnaire 
and allowed blood sampling to analyze chlorhexidine-

specific IgE antibodies. Therefore, the response rate in the 
study was 77.7%.

Age and Sex Distributions

As shown in Table 2, 148 participants were female 
(63.5%), and 85 were male (36.5%). The mean age of the 
participants was 29.12 years (range, 18–62 years).

  Means Standard deviations
Age 29.12 years 11.18

Healthcare experience 62.94 months 54.38

Table 2: Means and standard deviations for age and work experience.

Occupational Exposure

Ninety-nine participants (42.5%) were categorized as 
having high exposure to chlorhexidine (based upon their 
work experience and the frequency of disinfectant use), 
and 42 (18%) had low exposure. Ninety-two participants 
(39.5%) had minimal or no healthcare work experience. The 
mean duration of occupational exposure to chlorhexidine 

was 62.94 months (median, 48 months; range, 12–372 
months).

Prevalence of IgE-Mediated Chlorhexidine 
Hypersensitivity

Four healthcare workers tested positive for 
chlorhexidine-specific antibodies, with an overall prevalence 

https://medwinpublishers.com/NHIJ/


Nursing & Healthcare International Journal5

Alam SMJ and Thayalan S. Immunoglobulin-E Mediated Chlorhexidine Hypersensitivity among 
Healthcare Workers. Nurs Health Care Int J 2021, 5(5): 000251.

Copyright©  Alam SMJ and Thayalan S.

of 1.72% (95% CI, 0.05%–3.39%) in the study population. 
The prevalence increased to 2.82% (4/141) in the exposure 
groups. Work-related skin symptoms were more common 
in the high-exposure group, but mucosal and respiratory 
symptoms were more common in the low-exposure group. 

Atopic conditions (e.g., hay fever, asthma, and eczema) 
and nonwork-related allergic symptoms appeared more 
prevalent in the exposed group (high and low) (Figures 1 & 
2).

Figure 1: Shows the proportion of all the participants who reported allergic symptoms and risk factors.

Figure 2: Shows the same attributes in different exposure groups.

Statistical Analysis

Regression and chi-square (χ2) tests were used to 
analyze the data to provide a clearer picture of the influences 
of the variables and examine the data from many angles. 
As the duration of occupational exposure (healthcare 
experience) is the only independent continuous variable, the 
results would be best understood by analyzing the rest of 
the dichotomous data using nonparametric tests. However, 

reliable calculations were not possible because of the small 
number of positive cases.

Predictors of Positive Chlorhexidine Ige: Binary 
Logistic Regression

The dependent variable was the immunoassay result 
for chlorhexidine-specific IgE. As this was discrete, logistic 
regression was used to estimate the factors or variables that 
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could influence IgE blood results. Using SPSS (version 16.0), 
variables such as various allergies, atopic conditions, and 
nonwork-related allergic symptoms were poor predictors 
of an IgE-positive blood test result. The following results 
indicate that adding the predictor variables to the model 
did not significantly increase the ability to detect whether a 
healthcare worker will test positive for IgE:

χ2= 10.46, p = 3.14, degree of freedom = 9, n = 233, r2 = 0.04

The low r2 (Cox and Snell) indicates a weak relationship 
among the variables.

Predictors of Positive Chlorhexidine IgE: Chi-
Square Analysis

A two-way contingency table analysis was performed 
to evaluate whether healthcare workers’ IgE immunoassay 
results were affected by atopic conditions and allergies. 
The variables were blood test results (for chlorhexidine-
specific IgE) and hay fever; asthma; eczema; allergies to food, 
latex, metal, animal, or drugs; and handwashing frequency, 
all analyzed separately. Only two significant associations 
were found, that is, between drug allergies and duration of 
occupational exposure, as summarized in Table 3.

Comparison Pearson chi-square (χ2) p Value df Cramér’s V
IgE +ve vs. drug allergy 5 <0.05 1 0.14
IgE +ve vs. duration of 

exposure 6.32 <0.05 2 0.16

(n = 233, df = degree 
of freedom, IgE +ve 
= positive cases for 

chlorhexidine-specific 
IgE)

Table 3: Association between IgE-positive cases, drug allergy, and duration of exposure.

The associations between the IgE-positive cases and 
various exposure groups were evaluated through follow-

up pairwise comparisons. Table 4 shows the results of the 
analysis.

Comparison Pearson chi-square (χ2) p Value Cramér’s V
No exposure vs. low exposure 3.8 0.05 0.14
No exposure vs. high exposure 6.79 0.01 0.18

Low exposure vs. high exposure 0.26 0.6 0.05

Table 4: Pairwise comparisons of the IgE-positive cases and exposure groups.

The probability of someone having a negative blood 
test result was 395 times higher in the nonexposed group 
than in the low-exposure group and 241 times higher than 
in the high-exposure group. No significant differences were 
found between the high- and low-exposure groups. By using 
the chi-square analysis, skin symptoms and occupational 

exposure were also found to be significantly related (Pearson 
χ2 = 28.14, p < 0.05, df = 2, n = 233; Cramér’s V = 0.34). Follow-
up pairwise comparisons were performed to evaluate the 
differences among these proportions. Table 5 shows the 
results of the analysis.

Comparison Pearson chi-square 
(χ2) p Value Cramér’s V

No exposure vs. low exposure 7.22 0.01 0.2
No exposure vs. high exposure 27.93 0 0.37

Low exposure vs. high exposure 2.31 0.12 0.15

Table 5: Results of the pairwise comparisons of skin symptoms and exposure.

The probability of having a skin symptom was 163 times 
lower in the nonexposed group than in the low-exposure 

group and 63 times lower than in the high-exposure group. 
No significant differences in skin symptoms were found 
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between the high- and low-exposure groups. All other 
comparisons (sex, atopic conditions, latex allergy, food 
allergy, and animal allergy) were not significant at p > 0.05.

Positive Cases

All individuals who tested positive for chlorhexidine-
specific IgE belonged to the exposed groups, and the mean 
length of their occupational exposures was 33 months 
(range: 24–48 months). Three of four positive cases used 

disinfectant >10 times per day (Table 6). None of the positive 
cases had type I hypersensitivity symptoms (urticaria, 
rhinoconjunctivitis, and angioedema), but three had other 
nonspecific skin symptoms such as redness, dryness, and 
itching. Three participants indicated type I hypersensitivity 
symptoms after exposure to chlorhexidine at work, but their 
immunoassay results for chlorhexidine-specific IgE were 
negative.

Case 1 Case 2 Case 3 Case 4
Chlorhexidine-specific IgE (kUA/L) 2.06 1.64 2.36 0.6

Sex, age F, 24 M,40 F,20 M, 37
Occupation Senior medical student Senior nurse Paramedic Allied healthcare worker

Chlorhexidine exposure Yes Yes Yes Yes
Disinfectant use (times/day) 11–15 11–15 11–15 <5

Healthcare experience (months) 48 36 24 24
Urticaria No No No No

Rhinoconjunctivitis No No No No
Angioedema No No No No
Anaphylaxis No No No No

Redness, dryness, and itching No Yes Yes Yes
Handwashing – Yes Not known Yes

Atopic conditions None Yes Yes No
Other allergies None Yes Yes None

On antiallergic treatment None Yes None None
Nonwork-related allergic symptoms None Yes None None

Table 6: Positive cases of IgE-mediated chlorhexidine sensitivity.

Discussion

The study showed four cases with elevated levels of 
chlorhexidine-specific IgE, corresponding to an overall 
prevalence of 1.72% (2.82% in the occupationally exposed 
group, 4/141 cases). In addition to four positive cases, three 
participants reported type I hypersensitivity symptoms (e.g., 
immediate urticaria and rhinoconjunctivitis) on exposure 
to chlorhexidine at work, but their blood test results were 
negative for chlorhexidine-specific IgE. It could be because of 
their hypersensitivity to other ingredients of chlorhexidine-
containing products.

A borderline result might have indicated avoidance 
behavior of the healthcare worker because of previous 
sensitization symptoms to chlorhexidine, which would have 
reduced IgE levels (from potentially positive to borderline). 
However, in the present study, all results (<0.35 kUA/L) were 

reported as negative; therefore, borderline results (0.20–0.35 
kUA/L) could not be identified; otherwise, the prevalence 
could potentially be much higher.

Chlorhexidine has been reported to cause acute 
hypersensitivity reactions when applied to intact skin [44], 
but this is a relatively uncommon phenomenon. Healthcare 
workers who wash their hands more frequently have drier and 
chapped skin, making them more vulnerable to sensitization 
by chlorhexidine. This would explain the comparatively 
higher prevalence of IgE-mediated chlorhexidine sensitivity 
in the high-exposure group.

The prevalence of IgE-mediated chlorhexidine 
hypersensitivity in this study should also be viewed in 
the context of two previous similar studies by Garvey, et 
al. (Denmark) and Nagendran, et al. (UK). In the Danish 
study, none of 104 healthcare workers was positive for 
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chlorhexidine sensitization with the SPT and patch test [34]. 
In the UK, 4 (28%) of 14 symptomatic healthcare workers 
had IgE-mediated chlorhexidine allergy [39]. The results of 
this study may not be directly comparable with the studies 
by Garvey, et al. and Nagendran, et al. as they were conducted 
in different settings, different concentrations, and sample 
sizes. However, like in the other two studies, it highlights the 
importance of the allergenic potential of chlorhexidine in 
occupational settings.

One aspect of the present study that differentiates it from 
previous studies is that it attempted to evaluate the possible 
association of chlorhexidine-specific IgE with multiple risk 
factors. The information obtained from the questionnaire 
on multiple demographics and occupational and clinical 
variables could help establish a relationship between several 
potential risk factors and the presence of chlorhexidine-
specific IgE expression and clinical symptoms. However, 
because of the small number of positive cases, an accurate 
and reliable assessment of any association with multiple risk 
factors could not be achieved. The factor that appears most 
associated with chlorhexidine-specific IgE is the healthcare 
workers’ cumulative exposure to chlorhexidine, which, in 
turn, depends on the frequency of handwashing and duration 
of healthcare work experience.

A weakness of this study is the difficulty of estimating 
occupational exposure to chlorhexidine accurately. The 
exposure estimates are subject to recall bias, and many 
participants described their work experience in nonspecific 
terms (e.g., >2 and >10 years).

Three of the four positive cases (Table 6) in this 
study had high occupational exposure to chlorhexidine 
for >24 months. Still, none of the four workers reported 
symptoms of IgE-mediated chlorhexidine hypersensitivity 
(rhinoconjunctivitis, urticaria, angioedema, asthma, and 
anaphylaxis). However, three patients reported nonspecific 
skin symptoms of pruritis, irritation, erythema, and fissuring, 
indicating that their skin symptoms could have been caused 
by type IV hypersensitivity (allergic contact dermatitis). 
This combined hypersensitivity (types I and IV) has been 
reported previously in the literature [24,45-48]. The 
significance of the combined hypersensitivity is unknown. 
Further work is required to establish whether the two types 
occur simultaneously and, if not, which one appears first.

Due to the low percentage of positive cases, it was 
difficult to demonstrate a statistical correlation between 
chlorhexidine-specific IgE antibodies and risk factors. 
The correlation between the IgE results and the degree of 
exposure, with a dose-response relationship, has been shown 
in Table 3. Statistically, however, the degree of exposure 

(low vs. high exposure) was not significantly associated 
with a positive result. In addition, reported skin symptoms 
(including type IV) also showed a statistical correlation with 
exposure (p = 0.001). Again, exposure (low vs. high) was not 
relevant to whether individuals experienced skin symptoms, 
but whether exposure occurred was more important (Table 
5). Sensitization to chlorhexidine may also happen through 
non-occupational exposure as it is an active ingredient in 
many over-the-counter preparations.

Nevertheless, compared with healthcare products, 
chlorhexidine is present in domestic products at a very 
low concentration (e.g., Savlon contains 0.1% w/w 
chlorhexidine), which may not be enough to cause sensitivity 
via intact skin or mucous membranes. Approximately 17% of 
the participants mentioned having allergic symptoms in the 
non-occupational context, but it was not possible to quantify 
their exposure. 

Conversely, 92 participants did not have any occupational 
exposure to chlorhexidine and nonwork-related allergic 
symptoms, and no positive cases were found in the group. 
Therefore, it is unlikely that the study participants acquired 
chlorhexidine sensitivity through non-occupational 
exposure. In a study in Malaysia [49], 8.6% of the participants 
without any known exposure to chlorhexidine showed 
sensitization, which suggests the potential future risk of 
developing hypersensitivity symptoms.

Potential risk factors such as the frequency and duration 
of chlorhexidine exposure and history of skin symptoms 
could also be subject to a recall bias. Finally, a “healthy 
worker effect” is possible in relation to the results of this 
study. Healthcare workers who experienced significant 
allergic symptoms to chlorhexidine or had multiple allergies 
may have changed their job roles or occupations to those 
involving very low or no exposure to chlorhexidine or 
disinfectants. Other healthcare workers might have switched 
to using alternative products after experiencing an initial 
adverse reaction to chlorhexidine. Such behavioral change 
would confound any relationship between past exposure to 
chlorhexidine and the presence of chlorhexidine-specific IgE 
antibodies at the time of their blood test for this study.

The current guidelines for hand hygiene also recommend 
2% chlorhexidine, which appears to be the minimum 
bactericidal concentration, with 70% alcohol [11]. Evidence 
shows that chlorhexidine acts as a bacteriostatic agent at 
lower concentrations than a bactericidal agent [7,8,10] and 
is less effective against certain organisms. Further work is 
needed in this area, and disinfection guidelines/protocols 
should consider effective disinfection and the potential risk 
to healthcare workers exposed to chlorhexidine.
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With its relatively larger sample size and evaluation of 
various risk factors, the present study could be considered 
a preliminary study. Further studies using larger or high-
risk populations of healthcare workers and a more robust 
methodology may be conducted to confirm or dispute these 
findings.

Conclusion 

The study showed that only 4 (1.72%) of 233 participants 
had elevated IgE levels for chlorhexidine, suggesting that it 
is relatively safe in occupational settings. The study did not 
reveal a statistical correlation between the positive results 
and the degree of exposure (frequency of disinfectant use).

Despite the large sample size and the high response rate of 
this study, it was difficult to draw reliable conclusions because 
of the small number of positive cases, and a higher prevalence 
of IgE-mediated allergy among healthcare workers cannot 
be completely ruled out. In addition, because of the reported 
cases of combined type I and IV hypersensitivity reactions 
to chlorhexidine in the same individual, healthcare workers 
presenting with contact dermatitis (type IV hypersensitivity) 
should also be evaluated for type I hypersensitivity by 
measuring chlorhexidine-specific IgE levels.

Any changes in disinfectants and skin antiseptic 
protocols may not be recommended on the basis of the 
results of this study. With the ever-increasing use of 
chlorhexidine in combating healthcare-associated infections, 
including COVID-19, healthcare workers must be informed 
that the disinfectant can cause hypersensitivity reactions at 
the workplace. Chlorhexidine-sensitized individuals must 
be advised to avoid further exposure and provided with 
alternative handwashing agents.

Further studies in highly exposed healthcare workers 
(e.g., surgeons, theater practitioners, and renal and oncology 
staff) are recommended.
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