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Abstract
Background: Hypersensitivity to chlorhexidine is rare in children. The usefulness of different 
diagnostic tests for allergic contact dermatitis (ACD) is unknown.
Objective: We aim to describe a case series of children with hypersensitivity to chlorhexidine 
and to compare the results of different diagnostic tests.
Patients: Nine children with hypersensitivity to chlorhexidine were included. Only six of these 
children and their parents consented to a comprehensive allergy assessment, which included 
the prick test, intradermal test, patch test, and repeated open application test (ROAT).
Results: Seven children (78%) presented symptoms of chlorhexidine hypersensitivity within 
the first 5 years of life; two of them before the age of 1 year. In four children, the dermati-
tis lesions were suggestive of wound superinfection. All six children who participated in the 
comprehensive diagnostic evaluation had negative results on the prick test. The immediate-
reading intradermal test was positive in one case and uncertain in two cases. The patch test 
was positive in five cases, and the ROAT was positive in all six cases when using 2% chlorhex-
idine alcohol solution.
Conclusion: ACD to chlorhexidine in children appears to be rare and can be difficult to detect. 
Clinicians should consider this diagnosis when wounds worsen with chlorhexidine. Although 
the patch test is the most standardized method for detecting ACD, the ROAT with 2% chlor-
hexidine alcohol solution was the most sensitive test in our patients.
© 2024 Codon Publications. Published by Codon Publications.
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Introduction

Chlorhexidine is a highly effective antiseptic widely used 
on the skin and mucous membranes, and it is also found in 
many common healthcare and cosmetic products.1–3 There 
have been reports of allergic contact dermatitis (ACD) to 
chlorhexidine since the 1960s.4,5 However, fewer than 3% 
of people with ACD show sensitization to chlorhexidine 
despite its widespread use, indicating that it appears to be 
a weak allergen.6–9 There are few reported cases of ACD to 
chlorhexidine in children.10–18 Chlorhexidine can also cause 
immediate allergic reactions and anaphylaxis in both chil-
dren and adults.19,20 The diagnosis of chlorhexidine allergy 
is based on suggestive symptoms following exposure, 
combined with positive diagnostic tests (mainly in vivo): 
prick test and intradermal test for immediate reactions,1 
or patch test and repeated open application test (ROAT) 
for ACD.21 Few studies have used ROAT to diagnose ACD to 
chlorhexidine.11,22

This study had two objectives: first, to describe a 
series of children with hypersensitivity to chlorhexidine, 
and second, to compare the results of different tests for 
diagnosing ACD to chlorhexidine.

Materials and Methods

Our series comprised children under 15 years old who 
had been evaluated for suspected chlorhexidine allergy 
between 2014 and 2023 at the pediatric allergy units of 
three hospitals. We contacted the parents to request 
their consent to participate in the study. To address our 
first objective, we collected relevant data retrospectively 
from hospital and medical records and conducted clinical 
interviews with each patient and their parents at the time 
of study inclusion. The variables assessed included age at 
symptom onset, age at first allergy assessment, current 
age, sex, allergic or atopic diseases in the patient and their 
first-degree relatives, reason for using the antiseptic prior 
to the initial or main reaction, initial location and char-
acteristics of the lesions, treatment received, and time to 
resolution. We also inquired about previous use of chlor-
hexidine and the number of reactions associated with its 
use. For children who had undergone prior allergy testing, 
we reviewed the results.

For the second study objective, we designed a compre-
hensive comparative diagnostic evaluation for the children 
who agreed to participate in this part of the study. The 
evaluation included the following skin tests.

•	 Prick test with immediate reading (15 min)
•	 Chlorhexidine (5 mg/mL)
•	 Povidone-iodine (100 mg/mL)
•	 Positive control (histamine) and negative control 

(saline)
•	 Intradermal test with chlorhexidine (0.002 mg/mL), with 

immediate reading (15 min) and delayed readings (48 and 
96 h).

•	 Patch test with a 0.5% chlorhexidine digluconate aqueous 
solution applied to the upper back using an 8-mm Finn 
Chamber®. The area was occluded for 48 h, with read-
ings performed on days 2, 4, 7, and 10. We classified 

the reactions as negative (−), uncertain (+/−), mild (+), 
moderate (++), and severe (+++).21 We performed the patch 
test on each patient with the following two products.
•	 0.5% chlorhexidine digluconate aqueous solution 

(Chemotechnique MB Diagnostics AD, Vellinge, 
Sweden), stored in a cold environment.

•	 0.5% chlorhexidine digluconate aqueous solution 
(Bohmclorh®, Laboratorios Bohm, S.A., Madrid, Spain), 
commonly used as an antiseptic, stored at room 
temperature.

•	 Repeated open application test (ROAT). We explained the 
procedure to parents and patients, and provided written 
instructions. They had to apply each product to an encir-
cled area on the volar surface of the forearm twice daily 
(every 12 h) for up to 10 days. Patients were required to 
return to the clinic for readings and recording of results 
on days 2, 4, 7, and 10 after the start of the test. On 
day 14, we contacted the patients to check for any late 
reactions. A result was considered positive if there were 
papules (often with a follicular appearance) or vesicles, 
along with an erythematous base, at the site of applica-
tion. A result was deemed uncertain (+/−) if the reaction 
was inconclusive. Positive reactions were classified as 
mild (+) if they caused no or minimal subjective discom-
fort, moderate (++) if they caused pruritus or other local 
discomfort, and severe (+++) if they caused considerable 
discomfort. The ROAT was continued for 10 days or until 
a positive reaction (+, ++, or +++) was observed. At that 
point, the patient (or parent) stopped applying the prod-
uct that caused the reaction and could apply topical cor-
ticosteroids to the site of the positive result. The ROAT 
was performed with the following five products.
•	 Commercial chlorhexidine for topical use (Bohmclorh®, 

Laboratorios Bohm, S.A., Madrid, Spain), stored 
at room temperature, with the following four 
preparations
•	 0.5% chlorhexidine digluconate aqueous solution.
•	 2% chlorhexidine digluconate aqueous solution.
•	 0.5% chlorhexidine digluconate alcohol solution.
•	 2% chlorhexidine digluconate alcohol solution.

•	 Povidone-iodine (Betadine®, Viatris, Merignac, France), 
stored at room temperature.

We conducted a descriptive analysis of the results, summa-
rizing both the characteristics of the population and the 
outcomes of the diagnostic tests.

The Drug Research Ethics Committee of Dr. Balmis 
General University Hospital approved the study. Before 
including children in the study, we obtained written 
informed consent from their parents and, when possible, 
from the children themselves.

Results

We identified nine children (all boys) with confirmed or 
suspected chlorhexidine allergy. Table 1 presents the main 
characteristics of these patients.

Seven boys (78%) experienced symptoms within the 
first 5 years of life, including two boys who had symptoms 
before the age of 1 year. The time from symptom onset to 
allergy evaluation ranged from 7 months to 7 years. Six boys 
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had other atopic conditions or were sensitized to foods or 
airborne allergens, in addition to one boy with unconfirmed 
mild allergic rhinitis. Seven boys had first-degree relatives 
with allergic or atopic diseases. Only one patient devel-
oped dermatitis due to chlorhexidine use after surgery 
(Figure 1). In the remaining patients, reactions occurred 
following the cleaning of superficial skin wounds. Patient 
2 also reacted when his pediatrician used chlorhexidine for 
hand disinfection before a medical examination on healthy 
skin. All patients exhibited mild or moderate localized 
lesions at the site of antiseptic contact or application. In 
four patients, clinicians suspected a superinfection of the 
lesions. Two patients (5 and 8) reported immediate local or 
systemic reactions. Six patients experienced two or more 
reactions (patients 2, 4, 6, 7, 8, and 9). The time to res-
olution of symptoms ranged from less than 1 h to 1 week, 
except for patient 2, who received no treatment for 3 
weeks and then improved within 1 week with topical corti-
costeroids. Possible sources of sensitization were identified 
in three patients: the mother of patient 2 used chlorhex-
idine during the postpartum period while breastfeeding, 
and chlorhexidine was used to clean the umbilical cord in 
patients 5 and 7. As shown in Table 1, the previous diagnos-
tic studies varied and were non-standardized.

Six patients (1, 2, 3, 5, 6, and 8) agreed to participate 
in the comparative diagnostic evaluation designed for this 
study. The prick tests with chlorhexidine and povidone-
iodine were negative in all six patients. The immediate-
reading intradermal test with chlorhexidine showed a 
positive reaction in patient 6 (10-mm wheal), an uncertain 
reaction in patient 2 (7-mm wheal without erythema), and 
an uncertain reaction in patient 5 (20-mm erythema with-
out wheal), while all other patients showed no reaction. 
Figure  2 displays the results of the patch test and ROAT. 
Five of the six patients (83%) had a positive patch test 
for chlorhexidine, typically observed by day 4. The reac-
tion was more intense with the chlorhexidine produced 
by Chemotechnique Diagnostics compared to Bohmclorh® 
(see Figures 2 and 3). All six patients showed two or more 
positive ROAT results for chlorhexidine (see Figures 2 
and 4). Although the ROAT results varied among the four 

Figure 1  Initial reaction in patient 1.
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Patch test
CLX 0.5%, Chemot.

Patch test
CLX 0.5%, Bohm.

ROAT
0.5% CLX aqueous

ROAT
2% CLX aqueous

ROAT
0.5% CLX alcohol

ROAT
2% CLX alcohol

Pat. 1 2 3 5 6 8 1 2 3 5 6 8 1 2 3 5 6 8 1 2 3 5 6 8 1 2 3 5 6 8 1 2 3 5 6 8

Day

2 − − − +/− − +/− − − − − − − − − − − − − − +/− − − − +/− − − − − − − − +/− − − − +/−

3

4 ++ + + ++ − ++ + +/− +/− + − + − + − ++ − ++ − + − − − ++ − +/− − − − ++ − + +/− − − ++

5

6

7 − + − − − − − − − ++ +/− ++ + − ++ − + ++ + ++

8

9

10 − − − ++ − − +/− + ++ +/− −

Figure 2  Results of skin tests recorded at every visit until reaction considered positive. Results: no reaction (−; green), uncertain 
reaction (+/−; yellow), mild reaction (+; orange: papules or vesicles, with an erythematous base at the site of application, but no or 
minimal discomfort), moderate reaction (++; red: pruritus or other discomfort), and severe reaction (+++: considerable discomfort). 
The ROAT was stopped after positive reaction (+, ++, +++). Bohm.: Bohmclorh®, produced by Laboratorios Bohm, S.A., Madrid, 
Spain); Chemot.: produced by Chemotechnique MB Diagnostics AD, Vellinge, Sweden; CLX: chlorhexidine, Pat.: patient; ROAT: 
repeated open application test.

Figure 3  Patch test reading in patient 1 on day 4. Reaction 
to Chemotechnique Diagnostics chlorhexidine is shown on the 
left and reaction to Bohmclorh® on the right.

chlorhexidine preparations, all patients exhibited a posi-
tive reaction to the 2% chlorhexidine alcohol solution by 
day 7. There were no late responses (day 14) to the patch 
test or ROAT. The ROAT with povidone-iodine was negative 
in all cases. No patients experienced serious reactions to 
any of the skin tests.

Discussion

There are very few cases of ACD to chlorhexidine in chil-
dren compared to adults. Mailhol and colleagues per-
formed patch testing on 641 children with atopic dermatitis 
and found that 17 (2.7%) were sensitized to chlorhexidine.23 
In another study, Beaumont and colleagues identified 

Right arm Left arm

Figure 4  Repeated open application test (ROAT) reading for 
patient 8 on day 4. Right arm-1: 0.5% chlorhexidine aqueous 
solution; 2: 0.5% chlorhexidine alcohol solution. Left arm-3:  
2  % chlorhexidine aqueous solution; 4: 2 % chlorhexidine 
alcohol solution; 5: povidone-iodine.

17 children sensitized to chlorhexidine among those who 
were sensitized to a commonly used antiseptic solution 
in France.22 Additionally, a pediatric series that included 
14 children with ACD to antiseptics found seven with posi-
tive patch test reactions to chlorhexidine.24 None of these 
studies provided detailed information about their patients. 
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The main limitations of our study were the small num-
ber of cases and the retrospective nature of data collec-
tion, which may be affected by memory bias. Additionally, 
it can be difficult to differentiate allergic reactions from 
irritant reactions in the ROAT, although chlorhexidine, eth-
anol and chlorhexidine in ethanol have been shown to be 
nonirritating in healthy volunteers.25

Conclusion

Chlorhexidine can cause ACD in children from the first year 
of life. It can be difficult to detect, leading to delayed 
diagnosis or even lack of diagnosis. When wounds treated 
with chlorhexidine worsen or do not heal, clinicians should 
consider ACD to chlorhexidine in their differential diagno-
sis, along with wound infection. Although the patch test is 
the most standardized test for diagnosing ACD, the ROAT 
with 2% chlorhexidine alcohol solution showed the highest 
diagnostic sensitivity in our study without causing serious 
reactions. There is a need for larger studies to investigate 
the prevalence and risk factors of ACD to chlorhexidine in 
children, to assess the effectiveness of different diagnostic 
tests, and examine the relationship with immediate chlor-
hexidine allergy.
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