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Abstract

Background: There are few studies analyzing the epidemiological characteristics and clinical features of arthropod
bites and stings, emergency department (ED) admission rate and cost burden. This study aimed to evaluate the clinical
features and ED burden of such cases.

Methods: We retrospectively analyzed 954 patients who presented to ED after exposure to arthropods. The demograph-
ic and clinical characteristics, treatment rates, consultation and hospitalization requirements, and costs were evaluated.
Results: The rate of presentation to the ED after exposure to arthropods was 0.36%. Among the identifiable insects,
25%, 22%, 5%, 3% and 1% patients were exposed to bees, ticks, scorpions, spiders, and centipedes, respectively. Of the
included patients, 51% were male and the mean age was 39.4+14.8 years. Exposure to arthropods was most commonly
seen in the summers (45%). Local and systemic toxicities developed in 11% and 1% of patients, respectively. Further
examinations were requested in 50% of cases and 83% of cases received treatment. 4% of cases were hospitalized, and
21% were prescribed medicines.. The average cost per patient of exposure to spiders, scorpions, centipedes, ticks and
bees were 45.5, 28.3, 17.3, 12.6, and 10.1 US Dollars, respectively. The total cost of ED for all patients was calculated
as $12,694.65.

Conclusion: We believe that a better understanding of the characteristics and prevalence of arthropod bites and stings
will have a positive impact on primary prevention, health resource planning and reducing the burden on EDs by improv-
ing people's knowledge and practices to reduce the incidence of bites and stings.
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Introduction

Patients with injuries, disabilities, and deaths and stings among all poisoning cases has been
caused by contact with animals commonly pre- reported to be 2.1% and 1.8% according to the
sent to the emergency department and are seri- American Poison Control Centers National Poi-
ous public health problems (1). Arthropods son Data System Report 2015 and 2008 Na-
forms the largest part of the animal kingdom. tional Poison Advisory Center report, respec-
The classes Insecta (including lice, fleas, bed- tively (3, 4). Although most people fear snake-
bugs, flies, bees and mosquitoes), Arachnida (in- bites, insect bites have a relatively high mor-
cluding spiders, scorpions, ticks and mites) and tality rate. In the United States of America
Chilopoda (centipedes) are responsible for high (USA), only 4-5 people succumb to snakebites,
morbidity and mortality worldwide (2). The whereas more than 300 deaths are caused by
prevalence of venomous bites and stings from bee stings (5). Bite and sting exposure may in-
arthropods varies regionally. The rate of bites itially appear benign but may cause local and

287 http://jad.tums.ac.ir

Published Online: Sep 30, 2023

Copyright © 2023 The Authors. Published by Tehran University of Medical Sciences.
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-
nc/4.0/). Non-commercial uses of the work are permitted, provided the original work is properly cited.


http://jad.tums.ac.ir/
mailto:cagribuyurgan88@yahoo.com.tr
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

J Arthropod-Borne Dis, Sep 2023, 17(3): 287-298

systemic clinical effects, anaphylaxis, tissue
damage and even death (6). Some arthropods
can cause vector-borne diseases by infecting
humans (7).

In addition to increased morbidity and mor-
tality, animal-related injuries cause financial loss.
However, there is limited research on the cost
incurred upon visiting the emergency depart-
ment after experiencing arthropod bites and
stings. In the US, an average of 1 million emer-
gency department visits, approximately 50,000
hospitalizations and an estimated annual cost
of 2 billion dollars are reported due to non-
canine bite and sting injuries (1,8).

Only case reports and few regional studies
are available on arthropod exposure. In Tur-
key, very little is known about the specific
types of bites and stings, their epidemiologi-
cal characteristics, the prevalence of emergen-
cy department visits, clinical features and the
consequent cost burden to the emergency de-
partment and few studies have been conduct-
ed on this subject.

Therefore, this study aimed to evaluate the
epidemiological and clinical characteristics [pres-
ence of local (itching, erythema-redness, swell-
ing and pain) and systemic toxicity findings (ab-
normal vital signs and systemic complaints ac-
companying local findings and abnormal labor-
atory findings), need for symptomatic treatment
including adrenaline and hospitalization of pa-
tients after exposure] of the commonly seen ar-
thropod bites and stings, the affected popula-
tion and the burden on the emergency depart-
ment of a tertiary education and research hos-
pital.

Materials and Methods

Study Design

This was a descriptive and retrospective
study that analyzed the clinical and epidemio-
logical characteristics of arthropod bites and
stings. Patients aged 18 years and older who
were exposed to bites and stings of specific ar-
thropod species (spiders, scorpions, bees, ticks,
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centipedes, and other insects) and admitted to
the Adult Emergency Department of Mersin
University Medical Faculty Hospital in Mer-
sin province (87% of the province's surface
area is mountainous and 54% is forested). It is
located between 36-37° north latitude and
33-35° east longitude. The land border of the
province is 608 km, the sea border is 321 km
and its surface area is 15.853 km? in the Med-
iterranean region of Turkey during 11.1.2017—
11.30.2020 were included in the study. Pa-
tients with missing data and those who were
suffering from snake bites, cat/dog bites, bites
and stings of sea creatures and exposed to un-
known creatures were excluded from the study
(Fig. 1).

To analyze the specific arthropod species
(scorpion, spider, bee, tick and centipede), these
were categorized as “arthropods.” Flies, moths,
ants, grasshoppers, fleas, bedbugs and uniden-
tified insects were classified as “other insects.”
The information regarding the admission to the
ED and examination results of patients with the
International Classification of Diseases (ICD)-
10 diagnosis codes “W57 (bite and sting by
nonvenomous insects and arthropods),” “W59
(bite or crush by reptiles),” “T63 and subgroup
(contact with snakes, reptiles, scorpions, spi-
ders, arthropods, fish, marine animals, venom-
ous animals)” were retrospectively reviewed
from their hospital records and observation
forms. The data regarding the cost incurred
upon visiting the emergency department and
during their examination, treatment, hospitali-
zation and discharge were obtained from the
finance section of the hospital information sys-
tem. The classification of the insects to which
the patients were exposed was based on the
clinical signs and symptoms of the cases and
the insect identified by the patients and their
relatives.

The data regarding the type of insect to
which the patient was exposed, demographic
characteristics (age and gender), presence of
comorbid diseases, clinical findings (local and
systemic symptoms), request for further ex-
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aminations from the patients and the consequent
test results (complete blood count, biochemis-
try, coagulation parameters, cardiac markers
and imaging results), treatments administered
in the emergency department (hydration, anti-
histamines, steroids, analgesics, antiemetics and
adrenaline), need for consultation, patient out-
come from the emergency department (hospi-
talization and discharge), prescription of med-
ication, follow-up outpatient visit by the pa-
tient after discharge and the cost of each pa-
tient to the emergency department (4-year av-
erage US dollar exchange rate; 1 US dollar =
4.87 TL) were collected and analyzed. The pres-
ence of systemic findings, administration of
adrenaline or antivenom, need for hospitaliza-
tion and need for further tests (complete blood
count, biochemistry, cardiac markers, coagu-
lation parameters, and ECG tests ordered to-
gether) were defined as major adverse events.

The time of presentation was categorized
as per the four different seasons.

The local findings described by the pa-
tients after exposure or as seen on examina-
tion were defined by the presence of itching,
erythema-redness, swelling and pain; where-
as, systemic findings were defined by the pres-
ence of abnormal vital signs and systemic com-
plaints accompanying local findings and ab-
normal laboratory findings.

The burden of patients on the emergency
department was determined according to the
blood and imaging tests requested, presence of
major adverse events, consultation, hospitali-
zation rate and cost.

Statistical analysis

The Shapiro-Wilk test was used to check
the conformity of the data to normal distribution.
The Chi-square test was used to check the re-
lationship between the categorical variables. The
Z test was used to compare the differences be-
tween the two groups. The analysis of variance
test was used to compare the averages accord-
ing to insect types and Tukey test was used as
a post-hoc test for pairwise comparison. P<
0.05 was considered statistically significant.
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Results

A total of 954 patients who met the inclu-
sion criteria were included in the study. The
percentages of patients exposed to various ar-
thropods are as follows: 1% centipede, 3%
spider, 5% scorpion, 22% tick, 25% bee, and
44% other insects (flies, moths, ants, grasshop-
pers, fleas, bedbugs and unidentified insects).
Of the included patients, 51% were male and
49% were female. The patients were aged 18—
86 years and their mean age was 39.4+14.8
years. It was observed that men (62%) were
more affected by bee exposure than women,
whereas women (54%) were more affected by
exposure to other insects than men (p= 0.005,
Table 1).

A statistically significant difference was
found in the distribution of insect types ac-
cording to the seasons (p< 0.0001). The high-
est and lowest numbers of admissions occurred
in the summer (45%) and winter (6%) seasons,
respectively. Scorpion exposure was highest in
summer and lowest in winter (49%, 7%), spi-
der exposure was highest in summer and low-
est in winter (52%, 4%), bee exposure was high-
est in fall and lowest in spring (41%, 11%), tick
exposure was highest in summer and lowest in
winter (54%, 4%), centipede exposure was high-
est in fall (57%), and exposure to other insects
was highest in summer and lowest in winter
(46%, 5%), (Fig. 2).

Most patients did not develop any signs of
toxicity after the exposure to arthropods (89%).
Among patients who developed toxicity, the
number of patients with local toxicity findings
was significantly higher than those with systemic
toxicity findings (p< 0.0001 and p= 0.007, re-
spectively). The proportion of patients exhib-
iting systemic toxicity was 1%, which devel-
oped after the exposure to spiders, bees and
other insects (Table 1, Fig. 3).

Although the presence of comorbidity (dia-
betes mellitus, hypertension, atherosclerotic car-
diovascular disease, chronic pulmonary disease,
and hyperlipidemia) was found to have no sig-
nificant effect on the development of local and
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systemic toxicities (p= 0.276, p=0.971, respec-
tively), it was associated with more local tox-
icity development only in patients with tick
exposure when the cases were differentiated
according to the type of insects (p= 0.01).

Further examinations were requested in 50
% cases; it was observed that complete blood
count and biochemistry tests were the most fre-
quently ordered tests, followed by coagulation
parameters and cardiac markers tests. Patients
presenting after exposure to scorpion, spider
and tick had high chances of undergoing fur-
ther examination (Table 1). Electrocardiogram-
was performed for 29% patients (n= 74).

A majority of the patients (83%) were treat-
ed in the emergency department. Corticoster-
oids and antihistamines were the most common-
ly used treatment modalities in 796 patients
treated in the emergency department, followed
by intravenous (IV) hydration and analgesics.
Adrenaline and antiemetic administration were
not significant (p= 0.068 and 0.556, respective-
ly). IntravenouslV hydration was administered
more commonly in cases of scorpion, bee and
centipede exposure than in the other cases, while
antihistamines and steroids were administered
at a high rate in cases of exposure to bees and
other insects. Both narcotic and non-narcotic
analgesics were commonly administered in cas-
es of scorpion exposure, whereas adrenaline
was administered only in cases of exposure to
bees and other insects (Table 2).

Regarding the need for consultation in the
follow-up of the cases, it was observed that no
consultation was requested in the cases of scor-
pion and centipede exposure. The rate of hos-
pitalization for follow-up was higher in cases
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of scorpion and spider exposure. The highest
rate of outpatient visits for post-discharge fol-
low-up was observed in cases of spider and tick
exposure. Prescriptions were issued more fre-
quently in cases of bee exposure compared to
other cases (Table 2).

The cost incurred for the patients who pre-
sented to the emergency department ranged from
3.3 to 414.8 US dollars. The mean cost per
case was 13.3£23 US dollars (Table 2, Fig. 4),
whereas the total cost for all patients included
in the study was 12,694.65 US dollars.

There was a statistically significant rela-
tionship between the type of exposure and de-
velopment of major adverse events (p< 0.0001).
Major adverse events were most commonly seen
in cases of tick, scorpion, spider and centipede
exposure, respectively (Table 2).
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Table 1. Arthropod types and clinical features of patients admitted to the adult emergency department of Mersin University Hospital between November 2017-2020

All arthropods ~ Scorpion  Spider Hymenoptera*  Tick Centipede  Other Insectst P value

Age? 39.5+14.8 46.8+15.2 35.2+13.4 37.5%13.7 427153  48.3x17 38+14.4 < 0.0001
Gender (Male) 490 (51%) 27 (60%) 12 (48%) 146 (62%) 103 (48%) 7 (50%) 195 (46%) 0.005
Toxicity Findings

e None 850 (89%) 23(51%) 14 (56%) 210 (89%) 209 (98%) 13 (93%) 381 (91%) < 0.0001
e Local 102 (11%) 22 (49%) 11 (44%) 25 (11%) 5 (2%) 1 (7%) 38 (9%) < 0.0001
e Systemic 10 (1%) None 2 (8%) 6 (3%) None None 2 (0.5%) 0.007
Comorbidity 92 (10%) 6 (13%) 1 (4%) 15 (6%) 28 (13%) 4 (29%) 38 (9%) 0.038
Blood Tests 474 (50%) 43 (96%) 18 (72%) 45 (19%) 193 (90%) 10 (71%) 165 (39%) < 0.0001
Complete Blood Count 468 (49%) 43 (96%) 18 (72%) 44 (19%) 190 (89%) 10 (71%) 163 (39%) < 0.0001
Biochemical Profile 460 (48%) 43 (96%) 18 (72%) 43 (18%) 186 (86%) 10 (71%) 160 (38%) < 0.0001
Cardiac Biomarkers 222 (23%) 37(82%) 16 (64%) 13 (5%) 74 (34%) 9 (64%) 73 (17%) < 0.0001
Coagulation Parameters 422 (44%) 42 (93%) 18 (72%) 19 (8%) 183 (85%) 10 (71%) 150 (36%) <0.0001
Imaging Studies 14 (1%) 1 (2%) 4 (16%) 1 (0.4%) 1 (0.5%) 1(7%) 6 (1%) 0.002

*(Hymenoptera) refers to all bee species, as patients were often unable to distinguish between bee species, U other insects refers to
flies, moths, ants, grasshoppers, fleas, bedbugs and unidentified insects, * Mean + Standard Deviation.

Table 2. Arthropod types and management of patients admitted to the adult emergency department of Mersin University Hospital between November 2017-2020

All arthro- Scorpion  Spider Hymenoptera* Tick Centipede  Other P Value

pods Insectst
Treatment in ED 796 (83%) 43 (96%) 23(92%) 224 (95%) 150 (70%) 14 (100%) 342 (82%) < 0.0001
Iv hydration 386 (40%) 31(69%) 13(52%) 133 (57%) 30 (14%) 11 (79%) 168 (40%) <0.0001
Antihistamine 486 (51%) 20 (44%) 10 (40%) 193 (82%) 21 (10%) 11 (79%) 231 (55%) < 0.0001
Corticosteroids 494 (52%) 22 (49%) 9 (36%) 186 (79%) 28 (13%) 9 (64%) 240 (57%) < 0.0001
Analgesics 112 (12%) 21 (47%)  5(20%) 27 (11%) 10 (5%) 2 (14%) 47 (11%) < 0.0001
Narcotic Analgesics 4 (0.4%) 3 (7%) None None None None 1 (0.2%) 0.008
Antiemetic 15 (2%) 2 (4%) None 3 (1%) 2 (0.9%) None 8 (2%) 0.556
Adrenalin 6 (0.6%) None None 5 (2%) None None 1 (0.2%) 0.068
Consultation 16 (2%) None 4 (16%) 6 (2%) 1 (0.5%) None 5 (1%) 0.003
Hospitalization 39 (4%) 13 (29%) 10 (40%) 6 (2%) 2 (0.9%) 1 (7%) 7 (2%) < 0.0001
MAE 219 (23%) 37 (17%) 16 (7%) 19 (9%) 64 (29%) 9 (4%) 74 (34%) < 0.0001
Prescriptions 203 (21%) 11 (24%) 9 (36%) 62 (26%) 45 (21%) 5 (36%) 71 (17%)  0.023
Outpatient Clinic Application 55 (6%) None 5 (20%) 3 (1%) 35(16%) 1 (7%) 11 (3%) <0.0001
After Discharge
Average Cost? (in US Dollar) 13.3+23 28.3+29.3 4554649 10.1+13.3 12.6+13.1 17.3%£125 12+24.4 < 0.0001

291 http:/jad.tums.ac.ir

Published Online: Sep 30, 2023


http://jad.tums.ac.ir/
http://jad.tums.ac.ir/

J Arthropod-Borne Dis, Sep 2023, 17(3): 287-298 CS Buyurgan et al.: Patients with ...

*(Hymenoptera) refers to all bee species, as patients were often unable to distinguish between bee species, & other insects refer to flies, moths,
ants, grasshoppers, fleas, bedbugs and unidentified insects, MAE: the presence of systemic findings, administration of adrenaline or antivenom,
need for hospitalization and need for further tests (complete blood count, biochemistry, cardiac markers, coagulation parameters, and ECG tests

ordered together), * Mean + Standard Deviation

All patients admitted to the
ED with arthropod bites and
stings between

01.11.2017-30.11.2020

(n:1207)
Patients_Excluded: Patients Excluded:
Misdiagnosed and duplicate Snakes: 33

entries:127
Sea Creatures: 13

Patients with missing data: 27
Unknown Creatures: 34

Other Animals (cats, dogs etc): 19

Patients Included
= \
Scorpion Spider Hymenoptera Tick Centipede Other Insects
n=45 n=25 n=236 n=215 n=14 N=419

Fig. 1. Flow chart of patients admitted to the adult emergency department of Mersin University Hospital between November 2017-2020 (Other insects: Flies,
moths, ants, grasshoppers, fleas, bedbugs and unidentified insects)
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Fig. 2. Seasonal arthropod exposure of patients admitted to the adult emergency department of Mersin University Hos-
pital between November 2017 and 2020 (Other insects: Flies, moths, ants, grasshoppers, fleas, bedbugs and unidentified
insects)
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Fig. 3. Number of patients admitted to the adult emergency department of Mersin University Hospital with lo-
cal/systemic toxicity by arthropod species between November 2017 and 2020 (Other insects: Flies, moths, ants, grass-
hoppers, fleas, bedbugs and unidentified insects)
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Fig. 4. Average cost per patient by arthropod species in Mersin University Hospital adult emergency department be-
tween November 2017 and 2020 (in US dollars) (Other insects: Flies, moths, ants, grasshoppers, fleas, bedbugs and
unidentified insects

Discussion

Although arthropod bites and stings are com-
mon worldwide, their prevalence and clinical
determinants have not been fully studied. We
believe that several important findings of this
study are worth emphasizing. In accord with
the previous studies, our findings showed that
bee stings were more common than spider bites
and scorpion stings; however, unlike previous
studies, tick bites were commonly seen in our
study (2, 9). Second, in line with the previous
studies, we found that the incidence rate of
arthropod bites and stings were relatively high
in the summers and in young people (1). Third,
we found that most bite and sting cases (50%)
required further investigations, most cases (83%)
were treated in the emergency department and
there were no mortal cases. Fourth, the total
cost of treatment for all patients included in
the study to the emergency department as USD
12,694.65. We observed that these cases were
a considerable cost burden to the hospital and
country. High cost of treatment was observed
because important cost parameters such as ex-
amination, tests, treatment in the emergency de-
partment, hospitalization requirements, post-dis-
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charge prescription needs and outpatient clinic
visits for control purposes were included in our
analysis. Finally, we found the highest inci-
dence rate of major adverse events in cases of
exposure to tick, scorpion, spider and centipede.

The cases of arthropod bites and stings are
underestimated in the health system, but they
are a burden for the emergency departments.
The national US data show that millions of
people are treated annually in the emergency
departments who present with injuries related
to noncanine bites and stings (1). During this
study, we found that bite and sting cases con-
stituted 0.36% of all patients admitted to the
emergency department and 0.28% patients in-
cluded in the study. In a different study, these
patients constituted 0.24% of all cases admit-
ted to the emergency department (10). This rate
differs among studies. It is not possible to cal-
culate the exact incidence rate, as a considera-
ble proportion of bites and stings, which are
more common in rural areas, are treated at home
using the traditional methods and these patients
may not present to the emergency department.
The variation in the types of arthropods due to
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regional differences may also have affected the
rate of presentation of symptomatic cases.

Similar to our study, the cases of bee stings
were more commonly encountered than the cases
of spider bites and scorpion stings by the emer-
gency department in the USA between 2010 and
2014 (9). In another study, the exposure to hy-
menoptera (bees and wasps) was found to be the
most common among identifiable insects (2).
We excluded 33 cases of snakebite in our study,
but these cases were less common than cases of
bee stings. Scorpion stings accounted for 5%
cases that presented to the emergency depart-
ment. The difference in the rates of exposure
to arthropods may be due to the regional cli-
matic characteristics and vegetation and soci-
oeconomic and cultural variations in the pop-
ulation that affect the rate of emergency de-
partment visits. We think that the rate of bee
and tick exposure in our study is higher be-
cause Turkey is one of the leading countries
in the world in beekeeping, agriculture and an-
imal husbandry are intensive especially in the
Mediterranean region, and people socialize more
in forested areas and picnic areas due to the ge-
ographical location of our province. Our results
also supported the results of previous litera-
ture and showed that the risk of exposure to ar-
thropods was the highest in the summer months
Q).

The reason behind the low mean age group
of patients included in our study (39.5+14.8)
than a similar study conducted in the UK may
be explained by the high proportion of young
population in Turkey (10).

In an arthropod-based study conducted in
northwest Sri Lanka, localized pain was ob-
served in 56% cases, including 70% centipede
cases, 60% scorpion cases, 59% spider cases,
52% hymenoptera cases and 45% patients with
exposure to unidentified arthropods. In this
study, local symptoms developed in 11% cases
(2.

A history of comorbid disease was present
in 92 patients. In two different studies (11, 12),
it was observed that the severity of intoxica-
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tion and clinical symptoms due to bites and
stings varied depending on comorbid diseases
such as diabetes and cardiovascular disease;
however, no statistically significant difference
was found in the occurrence of local or sys-
temic toxicity in patients with and without
comorbid diseases, which is in accord with the
findings of this study. When the cases were
categorized based on the type of insects, local
toxicity was statistically more likely to occur
in patients who were exposed to ticks than pa-
tients who were exposed to any other insects.

In a study conducted in the USA between
2008 and 2015, bee and wasp (Hymenoptera)
stings were responsible for 478 deaths (13). In
this study, adrenaline was administered to six
patients (0.6%) with systemic toxicity, includ-
ing five cases of bee sting and one case of
exposure to other insects; hospitalization and
follow-up were recommended to these patients.
However, none of these patients died. We think
that the early use of adrenaline as first-line treat-
ment may be due to the development of ab-
normal vital signs such as hypotension, sys-
temic symptoms and anaphylaxis. Similar to
our study, a Sri Lanka-based study showed that
the main factor responsible for anaphylaxis
was hymenoptera bites and it did not report
any fatal cases after arthropod exposure (2).

Abnormal laboratory test results in cases
of arthropod bites and stings are crucial in pa-
tient management (14). Consistent with a pre-
vious study (15), blood tests were requested
for 50% patients included in our study, which
were mainly complete blood count, biochem-
istry profile and cardiac markers.

Providing supportive symptomatic treatment
using analgesics, antiemetics and fluid resus-
citation is a crucial general approach for treat-
ing bite and sting cases (11). Although corti-
costeroids and antihistamines are commonly
prescribed in cases of bites and stings, there is
very little scientific evidence supporting their
efficacy (5). In this study, antihistamines and
corticosteroids were the most commonly pre-
scribed treatment modalities and their use was
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statistically significant. In a study investigat-
ing the cases of anaphylaxis related to insect
stings encountered in the emergency depart-
ments, it was observed that antihistamines were
the most commonly administered drugs (69%),
followed by steroids (50%) (6). In our study,
although local toxicity symptoms were more
common in scorpion and spider exposures and
systemic toxicity findings were more common
in spider exposures than in bees, antihistamine
and corticosteroid administration was highest
in bee exposures. This may be related to the
fact that physicians believe that symptoms of
anaphylaxis are more likely to occur after a
bee sting and should therefore provide symp-
tomatic treatment. The use of paracetamol, non-
steroidal anti-inflammatory drugs and narcotic
analgesics for pain relief was most common in
scorpion exposures. This may be because lo-
cal symptoms such as pain, swelling and red-
ness are most common in scorpion exposures.

In a study examining noncanine bites and
stings in the US emergency departments, it was
observed that 1.8% patients were hospitalized
(1). The high rate of hospitalization (4%) in
our study may be explained by the fact that in
addition to hospitalization, a group of patients
who were kept under observation by the emer-
gency physicians in the emergency department
was included in the analysis.

Only few reports have estimated the cost
of managing arthropod bites and stings, but
the available estimates suggest that these cases
are a significant economic burden. In a study
on the treatment of arthropod bites and stings
in the emergency department, the average cost
per person during the entire study period was
850 US dollars (9), whereas the average cost
in our study was 13.3+23 US dollars (based
on a 4-year average US dollar exchange rate).
In a study (16) examining animal injury-relat-
ed admissions and hospitalizations in US emer-
gency departments, it was found that the cost
incurred in such cases was an average of 7,000
US dollars during their hospital stay. This study
included equestrian accidents and animal ex-
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posures (such as poisonous reptiles, poisonous
marine animals, dog bites, rat bites), which were
excluded in this study and found that treating
equestrian accidents and poisonous reptile ex-
posures were one the costliest treatments that
led to hospitalization. The lower average cost
in our study compared to these studies may be
explained by the high exchange rate of the US
dollar in our country, injury types studied and
the number of cases of arthropod exposure in
other studies; additionally, it must be consid-
ered that most patients who presented to our
emergency department had social health in-
surance. Our study excluded the cost incurred
during hospitalization and the cost of pre-
scriptions/medication prescribed after discharge,
labor loss and repeated admissions and outpa-
tient visits. In addition, the cost mentioned in
the study excluded the loss of quality of life
because of pain, cases kept in the emergency
department for observation and patients leav-
ing the emergency department untreated. The
health costs associated with arthropod bites and
stings are therefore likely to be underestimated.

Our study has several limitations. Since the
study was a descriptive, retrospective, cross-
sectional, and single-center study and includ-
ed patients admitted in a specific period, the
results are not fully representative of the gen-
eral population. We could analyze only a lim-
ited amount of data as we screened only the
patient records. The variation in the quality of
the recorded data and differences in the in-
dividual coding, which depends on the health
personnel recording the admission of cases, may
have affected the results. Additionally, since
ICD-10 coding makes it difficult to classify
bite and sting exposures based on insect type,
the identification of arthropod type, especially
for non-hymenopteran exposures, was based
on patient statements and clinical suspicion.
This may be attributed to the high proportion
of cases where the insect was unidentified (oth-
er insects) due to cases with missing data.

http://jad.tums.ac.ir
Published Online: Sep 30, 2023


http://jad.tums.ac.ir/

J Arthropod-Borne Dis, Sep 2023, 17(3): 287-298

Conclusion

We observed a considerable number of pa-
tients who were exposed to bees and ticks and
admitted to our emergency department, which
serves as a single center in a tertiary education
and research hospital. The high rate of exam-
ination and treatment of patients with arthro-
pod exposure was found to significantly increase
the burden due to the emergency department
admission, examination and treatment process,
consultation and hospitalization, prescription,
repeated emergency department visits and out-
patient clinic controls. Better management of
cases by taking a detailed anamnesis may help
in reducing the burden on the emergency de-
partment. We believe that the data obtained in
this study will be useful in defining the char-
acteristics and prevalence of arthropod bites
and stings in Turkey and will have positive ef-
fects on addressing the gaps in the epidemio-
logical information, primary prevention, health
resource planning and reducing the incidence
of bites and stings by improving the knowledge
and practices of people on this issue.
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