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Objective Centipede stings are a common problem in tropical countries. Current treatment guide-
lines do not include recommendations for antibiotic prophylaxis to prevent the associated bac-
terial infection since no previous study has assessed the effectiveness of antibiotic treatment in
patients bitten by centipedes. Thus, this study aimed to compare the effectiveness of antibiotic
prophylaxis over placebo for the skin infections that occur after a centipede sting.

Methods In this randomized, double-blind, multi-center clinical trial conducted in the emergen-
cy departments in four hospitals, patients with any history of a centipede sting were prospec-
tively enrolled and divided randomly into two groups. One group received dicloxacillin and the
other a placebo. The primary outcome was the incidence of wound infection 3 to 5 days after
the centipede sting.

Results From December 2014 to October 2015, a total of 83 patients were enrolled in the study
and were randomized into antibiotic (n=43) and placebo (n=40) groups. Two patients in the
antibiotic group developed wound infections, while none showed wound infection in the place-
bo group (5% vs. 0%). The wound infection rate did not differ significantly between the two
groups (P=0.496).

Conclusion Antibiotic prophylaxis may be unnecessary in cases of centipede stings. Proper wound
care is an adequate and appropriate treatment for patients with centipede stings. However, the
patient should be re-evaluated for detection of secondary bacterial infection.
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What is already known

Current treatment guidelines do not include a recommendation for antibiotic
prophylaxis in centipede stings to prevent an associated bacterial infection
since no previous study has been conducted to show the effectiveness of anti-
biotic prophylaxis in patients with centipede stings.

Capsule
Summary

What is new in the current study
The use of antibiotic prophylaxis in the case of centipede stings may be unnecessary.
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INTRODUCTION

Centipede stings are a common problem worldwide.! When at-
tacking humans, a centipede uses its pincer-like maxillipeds, also
known as poison claws, to pierce the skin and release the poison.
Centipede poison contains histamine and histamine-releaser poly-
peptides, which are neurotoxins.' The symptoms, which appear 1
to 2 hours after the sting, include pain, swelling, and necrosis.
The patient may also experience headache, nausea, and dizziness.
In severe, albeit rare, cases, patients may show symptoms of lym-
phadenitis, cardiac arrhythmia, and acute kidney injury.?

In the study region, two species of centipede are commonly
found, namely, Scolopendra dehaani and Scolopendra morsitans?
Patients bitten by centipedes experience pain and inflammation
of the sting wound. In the absence of recommended medical prac-
tices for the treatment of patients with stings, various treatment
protocols are applied in clinical practice. The treatment usually
consists of both pain relief and antibiotic prophylaxis to prevent
infection following the sting. The antibiotics used in wound care
should be effective against gram-positive bacteria.*® A literature
review suggested that there are no studies on the use of antibi-
otic prophylaxis as a preventive strategy against wound infec-
tions caused by centipede stings; thus, the role of antibiotic pro-
phylaxis in the treatment of those patients has never been eluci-
dated. The present study aimed to investigate the wound infec-
tion rate after centipede stings by comparing the incidence of in-
fection between treatment with antibiotics and placebo.

METHODS

This study was a prospective, double-blinded, randomized con-
trolled trial conducted between December 2014 and October 2015.
We enrolled patients with centipede stings who visited the emer-
gency department of the primary hospital in Maharaj Nakorn Chi-
ang Mai Hospital and three hospitals in Lamphun: Li Hospital,
Wiang Nong Long Hospital, and Ban Thi Hospital. The study was
approved by the institutional ethical committee of the Faculty of
Medicine, Chiang Mai University (EME-2547-02391) and regis-
tered in Thai Clinical Trials Registry (TCTR20190613005). All par-
ticipants gave written informed consent prior to their enroliment.

This study enrolled patients who were 18 years of age or above
and were stung by a centipede within 12 hours before visiting
the participating emergency departments or hospitals. The main
exclusion criteria were allergy to penicillin, a history of antibiotic
treatment within 7 days before visiting the hospitals, immuno-
compromised status (poorly controlled diabetes mellitus, current
chemotherapy, leukemia, cancer, human immunodeficiency virus-
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positive status, humoral immune deficiency, postsplenectomy, us-
age of systemic steroids), any degree of infection, fever, wounds
with blisters, pus or necrosis requiring surgical intervention, and
wounds showing a rapid spread of infection or with a clinical de-
scription matching necrotizing fasciitis. After explaining the steps
involved in the research and clarifying any issues raised, if the
patients accepted the terms and agreed to enroll, they signed
consent forms for data collection approval. The patients were then
divided into two groups by computerized randomization. Thirty
data collection forms in separate opaque envelopes were sent to
all four participating hospitals. After data collection, the sealed
envelopes were returned to the primary hospital for analysis.

Both groups of patients were given standard primary wound
care, which involved cleansing with chlorhexidine solution, an in-
jection of a local anesthetic for pain control, and tetanus toxoid
prophylaxis as indicated. For this study, dicloxacillin was selected
as the antibiotic.* Each group received capsules of the antibiotic
or a placebo, the capsules being identical in appearance. The dos-
es were prepared by personnel from the pharmaceutical depart-
ment, who were not involved in this study in any other role or ca-
pacity. The patients were required to take one capsule four times
a day after meals for 5 days. They were grouped into those re-
ceiving 250-mg capsules of dicloxacillin and those receiving cap-
sules of the placebo. After receiving the capsules, the patients
were followed-up daily, and the number of tablets was checked
to ensure patient compliance. The patients were also asked about
their symptoms and wound status by the general practitioner
who met the patients the first time. In addition, the patients were
given a phone number to be able to contact the researchers 24
hours a day. Wound infection was ruled out if the wound showed
no abnormality or appeared better. However, if the patients expe-
rienced any symptoms related to wound infection, including in-
creased pain, increased swelling, increased red/burning sensation,
tenderness, or pustules or wounds turning black, follow-up as-
sessments were performed to diagnose the exact status of the
wound infection. The presence of wound infection, which was
defined as cellulitis, necrosis, or abscess, was diagnosed by the
same physician on the basis of presentation of the wound, com-
plete blood count, and bacterial gram staining and bacterial cul-
ture of the local wound, which were performed to confirm the
presence of infection and the provision of appropriate follow-up
treatment. The primary outcome was the incidence of wound in-
fection within 3 to 5 days after the sting.

The sample size was calculated on the basis of the study by
Fung et al.> which discussed the follow-up data of patients with
centipede stings and reported that 17% of patients experience
wound complications that presumably indicate an infection. Our
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study expected to reduce the rate of infection to 3% after antibi-
otic prophylaxis. The sample size calculated as being adequate for
the analysis was 45 patients per group.

All normally distributed continuous data were described using
the mean values, and the Student t-test was used to analyze the
data, with statistical significance indicated by a P-value <0.05.
Comparisons of nominal data, such as sex, medical illness, infec-
tion rate, and complications, between the two groups were per-
formed using a chi-squared test or Fisher exact test.

RESULTS

From December 2014 to October 2015, a total of 87 patients with
centipede stings were admitted to the four emergency depart-
ments. Two patients who were randomly selected to receive the
antibiotic refused to participate, and nine patients (11%) were
excluded due to follow-up problems. Thus, 74 patients (89%) were
eventually selected for the per-protocol analysis, as shown in Fig. 1.

The baseline data of the two groups, including those related to
patient characteristics and medical problems, showed no statisti-
cally significant differences, except the data for hypertension. Sig-
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nificantly fewer patients with hypertension were randomized into
the antibiotic group (P=0.002), as shown in Table 1.

The incidence of wound infection in patients with the centipede
stings was two of 40 patients (5%) in the antibiotic group and
zero of 34 patients (0%) in the placebo group. The wound infec-
tion rate did not differ significantly between the groups (P=0.496),

Table 1. Baseline characteristics of each participant group

Characteristics Antibiotic (n=40) Placebo (h=34) P-value

Age (yr) 4398+13.19 4676+1507  0.399
No. of days taking medication 460£1.13 456+ 1.31 0.885
Sex, male 22 (55) 16 (47) 0.496
Medical illness”

Hypertension 2(5) 12 (35) 0.002”
Hypercholesterolemia 13) 1(3) 1.000”
Gout 1(3) 0(0) 1.000”
Chronic heart failure 0(0) 1(3) 0.459"
Thyrotoxicosis 1(3) 0(0) 1.000?
Asthma 1(3) 0(0) 1.000”

Values are presented as mean + stadard deviation or number (%).
Some patients with more than one medical illness and some with none. "Cal-
culated by Fisher exact test.

87 Admitted to the emergency departments due to centipede
stings between December 2014 and October 2015

4 No informed consent

83 Participants

43 Received antibiotic
12 Maharaj Nakorn Chiang Mai Hospital
5 Li Hospital
16 Ban Thi Hospital
10 Wiang Nong Long Hospital

3 Unable to follow up?
2 Maharaj Nakorn Chiang Mai Hospital
0 Li Hospital
0 Ban Thi Hospital
1 Wiang Nong Long Hospital

40 Completed the follow-up treatment
and analysis

40 Received placebo
11 Maharaj Nakorn Chiang Mai Hospital
6 Li Hospital
11 Ban Thi Hospital
12 Wiang Nong Long Hospital

6 Unable to follow up?
2 Maharaj Nakorn Chiang Mai Hospital
1 Li Hospital
1 Ban Thi Hospital
2 Wiang Nong Long Hospital

34 Completed the follow-up treatment
and analysis

Fig. 1. Flow diagram of the number of patients. ?Unable to follow-up due to wrong phone numbers given, no connectivity, or lack of availability of the

contact given.
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Table 2. Wound infection and wound reaction in patients with centi-
pede stings

Antibiotic Placebo

(n=40) (n=34) P-value
All wound reactions 14 (35) 12 (35.2) 1.000
Clinically infected wound 2 (5.0) 0(0) 0.496
Wound reaction from centipede stings
Pruritus 7(17.5) 6(17.6) 1.000
Swelling 5(12.5) 5(14.7) 1.000
Erythema 0(0) 1(2.9) 0.459

Values are presented as number (%).

as shown in Table 2. The first patient diagnosed with wound in-
fection had cellulitis and lymphangitis 7 days after a centipede
bite. Amoxicillin/clavulanic acid (875/125) was prescribed, and
the symptoms improved subsequently. The second patient had
cellulitis 2 days after a centipede bite. Ceftriaxone was adminis-
tered intravenously together with chlorpheniramine for 3 days,
followed by dicloxacillin for the next 7 days. Subsequently, the
infected wound healed and became normal.

DISCUSSION

Centipedes are arthropods most commonly found in tropical coun-
tries. They have a couple of forcipules that can inject their venom
into prey. The venom consists of a mixture of cytotoxins, neuro-
toxins, peptides, enzymes (phospholipase A2, metalloproteases,
proteases, transpeptidase, etc.) that causes typical symptoms, in-
cluding severe pain, erythema, and edema.”® However, systemic
symptoms can also occur, including headache, vomiting, palpita-
tion, cellulitis, necrotizing fasciitis, rhabdomyolysis, and acute myo-
cardial infarction.® The treatment for centipede stings includes
pain reduction with ice-packs, local anesthetics or systemic anal-
gesic as needed, and tetanus prophylaxis."" To date, there is no
conclusive evidence of the effectiveness of antibiotic prophylaxis.

Our findings show that the use of the antibiotic dicloxacillin
for the prevention of wound infection from centipede stings may
be unnecessary. A previous observational study found that 59%
of patients with centipede stings were given penicillin to prevent
wound infection, and 17% of them later developed wound reac-
tion.> Wound reaction mainly occurred since the toxins in centi-
pede venom include histamine, which results in erythema and
swelling.'”? However, the characteristics of wound infection or the
type of antibiotic prescription were not mentioned in that study.
Our study, despite including all types of wound reactions, showed
no difference in the infection rate between the antibiotic and
placebo groups.
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The findings also revealed that two patients, accounting for 5%
of the antibiotic group, had wound infections, and both received
antibiotics, whereas no infections were observed in the patients
receiving placebo. Infections characterized by extension of pain,
swelling, and redness 12 hours after the centipede sting may be
attributed to gram-negative bacteria, because this study used di-
cloxacillin, which specifically affects gram-positive cocci. Subse-
quently, we tried treating the infected patients with broad-spec-
trum antibiotics (ceftriaxone and amoxicillin-clavulanic acid), which
also affect gram-negative bacilli. The infected patients showed
significant clinical improvement within 48 hours. This finding in-
dicates that the proper antibiotic for prophylaxis in patients with
a centipede sting should include broad-spectrum antibiotics in-
stead of narrow-spectrum antibiotics. However, the results showed
no benefit of antibiotics. This may be because the poison of some
centipede species contains the homologous peptide scolopendrin
[, which can inhibit both gram-positive and gram-negative bac-
teria, and fungi.”

The primary limitation of this study was the number of enroll-
ments. We were unable to recruit sufficient patients to ensure
that the findings had sufficient statistical power, and hence were
forced to perform per-protocol analysis. Second, wound infection
was clinically diagnosed without other confirmatory tests. There-
fore, it may be difficult to distinguish from centipede envenom-
ation. Third, the sites of centipede stings may affect the infection
and reaction, but we did not record this aspect in our results. Fi-
nally, two types of centipedes are commonly found in our study
region: Scolopendra dehaani and Scolopendra morsitans. The tox-
icities of these two species are different, and we could not iden-
tify which type of centipede had stung each patient, so we could
not determine the differences between these two types of centi-
pedes.

In summary, antibiotic prophylaxis for centipede stings may
not be necessary for immunocompetent patients who receive
standard wound care. However, patients should be re-evaluated
for detection of secondary bacterial infection.
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