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Abstract

Background: Chlorhexidine and clindamycin, especially the latter, rarely cause anaphylaxis.

Objective: To report a rare case of chlorhexidine- and clindamycin-induced anaphylaxis.

Methods: Case report

Results: A 21-year-old female experienced anaphylaxis after receiving intravenous clindamycin after a left big toe 
fracture fixation operation; she also had a similar reaction after using a mouthwash. Therefore, we suspected the  
culprit might be chlorhexidine, and the skin prick and serum specific IgE test results confirmed our suspicion. Then 
the clindamycin provocation test verified that the patient also had hypersensitivity to clindamycin. However, the allergy 
tests for penicillin and cefuroxime were negative.

Conclusion: Only four cases of clindamycin-induced anaphylaxis have been reported, and this is the first report of 
clindamycin-induced anaphylaxis verified by provocation test. The patient was given clindamycin because she was 
incorrectly labeled as having penicillin and cephalosporin allergies during the routine allergy test. It is essential to  
address this problem in China.
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Introduction
Chlorhexidine is a topical antibacterial agent and cationic 

surfactant that can kill most gram-positive and gram-negative  
bacteria. Contact dermatitis caused by chlorhexidine was first 
reported in 1965,1 and is more common than anaphylaxis  
resulting from chlorhexidine, which was first reported in  
1984.2

Clindamycin is a synthetic antibiotic that inhibits bacterial  
protein synthesis and is used primarily in the treatment of 
gram-positive and anaerobic infections, especially in patients  
with β-lactam allergies. Delayed cutaneous reactions range 
from < 1% to 10.5%,3 while immediate hypersensitivity  
reactions, such as anaphylaxis, are very rare.

Case
A female (now 21 years old) underwent fracture fixation  

operation of the left big toe under local anesthesia in 
December 2008. The surgical process was uneventful.  
Immediately after the operation, clindamycin was  
administered intravenously because the patient was labeled  
as having penicillin and cephalosporin allergies, since she 
had positive results for a penicillin and a cephalosporin 
(the exact drugs were not clear) intradermal tests (IDTs)  
performed during a routine allergy skin test (ST) before  
ß-lactam administration, which was conducted according 
to Chinese routine clinical practice. Several minutes later,  
she felt intense itching in her scalp and vaginal mucosa,  
which was followed by generalized wheals and pruritus, 
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Table 1. Skin testing results.

Drug SPT IDT

chlorhexidine 5 mg/ml
(+)

0.002 mg/ml
 (ND) /

clindamycin 6 mg/ml
(-)

0.6 mg/ml
(-) /

PPL 0.04 mg/ml
(-)

0.004 mg/ml
(-)

0.04 mg/ml
(-)

MD 0.5 mg/ml
(-)

0.05 mg/ml
(-)

0.5 mg/ml
(-)

benzylpenicillin 6 mg/ml
(-)

6 mg/ml
(-) /

amoxicillin 25 mg/ml
(-)

2.5 mg/ml
(-)

25 mg/ml
(-)

cefuroxime 2.5 mg/ml
(-)

0.25 mg/ml
(-)

2.5 mg/ml
(-)

Abbreviations: SPT, skin prick test; IDT, intradermal test; 
PPL, penicilloyl-poly-L-lysine; MD, minor determinant; ND, not done
PPL and MD were from Diater Laboratory, Madrid, Spain.

Figure 1. Positive result of the skin prick test for  
chlorhexidine (5 mg/ml).

Figure 2. The event timeline of this case.

December 2008
She experienced anaphylaxis after receiving 
intravenous clindamycin after a left big toe 
fracture fixation operation.

2011 She experienced anaphylaxis after using 
a mounthwash

January 2019 She was diagnoesd with chlorhexidine 
and clindamycin allergies.

December 2019
She had a more severe anaphylaxis 
after accidental exposure to a mouthwash 
containing chlorhexidine.

accompanied by tachycardia, blurred vision, hoarseness, 
and hearing loss. She was given dexamethasone 5 mg  
intravenously and promethazine 25 mg intramuscularly.  
Thirty minutes later, she recovered. Since then, she has never 
received any kind of antibiotics.

In 2011, she used a mouthwash for dental ulcers. Half 
an hour later, she experienced tachycardia and a feeling of 
impending death, but her vital signs were normal. Three 
hours later, she had itchy wheals on her upper and lower 
limbs and all over her trunk. One hour after treatment, she  
recovered (the details were unclear). She had no history of 
other atopic comorbidities or other diseases. 

In January 2019, STs for chlorhexidine, clindamycin,  
penicillin and cefuroxime were performed on her volar  
forearm and read after 15 min (Table 1). Histamine  
(10 mg/ml) and diluent (ALK, Horsholm, Denmark) were 
used as positive and negative controls, respectively. The ST 
for chlorhexidine was strongly positive (Figure 1), and all 
the other STs were negative. The serum specific IgE (sIgE)  
level for chlorhexidine was 1.67 kUA/L, and the sIgE levels 
for penicilloyl G, penicilloyl V, amoxicillin and ampicillin 
were 0.02 kUA/L, 0.22 kUA/L, 0.03 kUA/L and 0.02 kUA/L, 
respectively (ImmunoCap System, ThermoFisher, Uppsala,  
Sweden). The provocation tests for amoxicillin and  
cefuroxime were negative, while 10 minutes after 1/10 of the 
dose (60 mg) of clindamycin was infused, the patient felt  
intense itching in the scalp, vagina, and trunk, accompanied  
by trunk skin flushing and chest congestion. The heart rate 
increased from the baseline rate of 98 bpm to 132 bpm,  
while the blood pressure and oxygen saturation were  
normal. She was immediately given diphenhydramine 20 mg  
intramuscularly, cetirizine 10 mg orally and inhaled oxygen. 

Her vital signs were closely monitored, and epinephrine  
0.5 mg had been prepared and was ready for use at any  
moment. Ten minutes later, she stabilized. The patient was 
diagnosed with chlorhexidine and clindamycin allergies,  
while penicillin and cefuroxime allergies were ruled out. The 
recommendation was made for her to avoid clindamycin and 
all the products containing chlorhexidine. 

We did not perform a chlorhexidine provocation 
test on the patient; however, the patient told us she had 
a more severe anaphylaxis during a dental treatment in  
December 2019 (the event timeline is summarized in  
figure 2). Although she told the dentist she was allergic to  
chlorhexidine, a mouthwash containing chlorhexidine was 
given to her. Two minutes later, her pharyngeal mucosa  
became itchy, and then her lip swelled. Five minutes later,  
she felt intense itching of her scalp and vaginal mucosa,  
which was followed by generalized wheals and pruritus, throat 
tightness, chest congestion, tachycardia, and hypotension, 
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According to the patient’s clinical history, clindamycin  
was used because she was labeled as having penicillin and 
cephalosporin allergies due to false positive results for  
routine IDT before administration. Although the  
international consensus strongly recommends against STs  
before β-lactam administration in patients with no history  
of β-lactam drug hypersensitivity reaction,10 because the 
false positive rate is extremely high, Chinese regulations, 
such as Pharmacopoeia of the People’s Republic of China,  
and drug instructions still require routine ST screening  
before the administration of penicillin. Many hospitals  
even perform routine cephalosporin IDT. Therefore, 
many patients are incorrectly labeled as being allergic to  
penicillin and/or cephalosporin, which drives the use of  
broader-spectrum antibiotics and leads to increased levels  
of bacterial resistance. Recently, an analysis of paediatric 
survey data from 56 countries regarding hospital antibiotic  
use patterns showed that China had the lowest use of  
Access antibiotics (generally narrow-spectrum antibiotics  
recommended as first and second choice for most common 
clinical infection syndromes),11 and the performance of STs 
before the use of penicillins was thought to be one of the 
main reasons.12 

In this case, epinephrine was not given to the patient 
each time she developed anaphylaxis. Jiang et al. recently  
assessed the initial treatment for anaphylaxis in China by 
performing a systematic analysis of published case reports  
between 2014 and 2018, and found that only 14.2% of the  
patients were appropriately treated with epinephrine as 
the first-line intervention. This highlights the critical gap  
between the initial treatment of anaphylaxis in China and 
the recommendations in the international guidelines, and  
targeted training is urgently needed for healthcare providers 
in China.13

In conclusion, we reported a rare case of  
chlorhexidine- and clindamycin-induced anaphylaxis.  
Clinicians should be aware of clindamycin-induced  
anaphylaxis, as it is rare but not impossible. The patient 
was given clindamycin because she was incorrectly labeled  
as having penicillin and cephalosporin allergies during  
a routine allergy screening test. Thus, it is essential to address 
this problem in China.
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and she rapidly became unconscious. Epinephrine 0.5 mg  
intramuscularly and dexamethasone 5 mg intravenously was 
given to her immediately. Approximately 30 minutes later,  
she recovered. This accidental exposure further verified the 
diagnosis of chlorhexidine-induced anaphylaxis. In addition, 
povidone iodine was used as a disinfectant for the patient  
after diagnosis, and no hypersensitivity reactions appeared.

Discussion
The use of chlorhexidine in dentistry has increased since 

the 1970s. It can cause irritation of the oral mucosa and  
perioral skin as well as severe allergic reactions. In our case, 
the ST and serum sIgE test results, and anaphylaxis induced 
by accidental exposure to chlorhexidine verified that she was 
allergic to chlorhexidine. In addition, during the perioperative 
period, anaphylaxis caused by chlorhexidine usually occurs  
20 to 40 minutes after the administration of the drug.4 
Based on the patient’s clinical history, we first suspected 
that the culprit drug that induced anaphylaxis immediately  
after surgery might also be chlorhexidine. Therefore, we 
wanted to rule out clindamycin allergy. However, the  
positive result of the clindamycin provocation test verified  
the clindamycin-induced anaphylaxis in this patient. 

Clindamycin-induced hypersensitivity reactions are more 
common with delayed cutaneous reactions, and immediate 
hypersensitivity reactions such as anaphylaxis are extremely  
rare. In fact, only four previous case reports of suspected 
clindamycin-induced anaphylaxis have been published.5-8  
Three were diagnosed based on the close temporal  
relationship between the administration of clindamycin 
and the onset of the reaction, together with the exclusion 
of alternative causes.5-7 One patient received the diagnosis  
based on the positive results of the IDT and basophil  
activation test.8 To the best of our knowledge, this is the first 
report of clindamycin-induced anaphylaxis that was verified 
by provocation test. 

The usefulness of ST for clindamycin hypersensitivity is 
still controversial. Notman et al. demonstrated that although  
the clinical history indicated that the hypersensitivity  
reactions might have been IgE-mediated, none of the patients 
had positive results for the SPT and IDT for clindamycin.9  
However, Ebo et al. recently reported a case in which  
clindamycin anaphylaxis was confirmed by a positive reaction 
to 100-fold diluted IDT, which was verified to be an irritative 
concentration.8 The exact mechanism of clindamycin-induced 
anaphylaxis remains poorly understood. Although no sIgE  
antibody to clindamycin has been discovered thus far, the 
case reported by Ebo et al. with positive ST results probably  
indicates an IgE-mediated mechanism.8 In our case, the SPT 
and IDT were negative, and we speculated that the reaction 
might be non-IgE-mediated or might be caused by unknown 
degradation products of clindamycin. However, due to the 
long time interval between the reaction in clinical history and 
the ST, the possibility of clindamycin sIgE waning overtime 
could not be ruled out. 
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