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Abstract

Objectives: The aim of this study is to evaluate the epidemiological and clinical features of scorpion sting cases admitted to the emergency department of
a tertiary hospital in the Izmir province.

Materials and Methods: This is a retrospective cross-sectional study. Patients who applied to the emergency department because of scorpion sting be-
tween 2000-2022 years were included in the study. Demographic and clinical data and laboratory test results of the patients were searched through the
hospital’s electronic database. Student t test was used to compare the difference between two independent groups. P<0.05 was considered statistically
significant.

Results: A total of 101 patients were included in the study. It was observed that the scorpion sting in the extremity was associated with the elevation of
white blood cell count, neutrophil count, and creatine kinase level (p=0.0030, p=009, and p=0.001, respectively). Additionally, the elevation of white blood
cell count, neutrophil count and potassium level were found to be significant for the development of critical illness (p<0.001, p<0.001, p=0.009, respec-
tively).

Conclusion: Although severe poisoning findings are seen in scorpion sting cases in Izmir province, the mortality risk is low. White blood cell count, neutro-
phil count, and potassium level can be used as a warning tool for serious disease.
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Ozet

Amag: Bu calismanin amaci izmir bélgesinde 3. Basamak bir hastanenin acil servisine basvuran akrep sokmasi vakalarinin epidemiyolojik ve klinik 6zellikler-
inin degerlendirilmesidir.

Gereg ve Yontem: Bu calisma, retrospektif kesitsel bir calismadir. Calismada 2000-2022 yillari arasinda acil servise akrep sokmasi nedeniyle basvuran hasta-
lar dahil edildi. Hastalara ait demografik ve klinik veriler ile laboratuvar test sonuglari hastanenin elektronik veri tabaninda tarandi. Bagimsiz iki grup arasin-
daki farkin karsilastirilmasinda student t test kullanildi. P<0.05 istatistiksel olarak anlamli kabul edildi.

Bulgular: Calismaya toplam 101 hasta dahil edildi. Akrep sokmasinin ekstremitede olmasinin beyaz kiire sayisi, nétrofil sayisi ve kreatin kinaz seviyesindeki
yukseklikle iliskili oldugu goruldu (sirastyla p=0.0030, p=009 ve p=0.001). Ayrica beyaz kiire sayisi, notrofil sayisi ve potasyum duzeyi kritik hastalik gelisimi
icin anlamli bulundu (sirasiyla p<0.001, p<0.001, p=0.009).

Sonug: izmir bélgesinde akrep sokmasi vakalarinda ciddi zehirlenme bulgulari gériilsede mortalite riski diisiiktiir. Beyaz kiire sayisi, ndtrofil sayisi ve pota-
syum dtizeyi ciddi hastalik icin uyarici olarak kullanilabilir.
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Introduction

Although scorpion bites are more common in tropical
and semi-tropical regions, they can be seen all over the
world. It is known that about 50 of 1753 scorpion species
in the world are poisonous and 20-25 are mortal'?. There
are approximately 1,200,000 scorpion stings cases in the
world annually and approximately 3000 deaths occur due
to scorpion stings’. Mortal scorpion species in Turkey
are generally seen in the Southeast Anatolia region. The
most common scorpion species in the Aegean region is
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Mesobuthus gibbosus (Anatolian yellow scorpion), which is
a non-lethal poisonous scorpion species®.

Although the most common findings in scorpion stings
are local pain, swelling and redness, serious systemic
findings that can result in death can also be seen. Poisonous
scorpion species often contain venom, which is a mixture
of cardiac toxins, nephrogenic toxins, neurogenic toxins,
and hemolytic toxins. Deaths are mostly associated with
heart failure and pulmonary congestion®. Since the effects of
different scorpion species in different regions vary, it would
be a beneficial approach for the hospitals in the region to
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develop their own treatment and follow-up protocols against
scorpion sting cases.

According to the epidemiological studies conducted to
date, the Aegean region is the geographical region with the
lowest incidence of scorpion bites®. Therefore, studies in
this region are very limited. This study was carried out to
examine the clinical features and treatment approaches of
scorpion sting cases admitted to the emergency department
of a tertiaryvhospital in the Izmir province.

Material and Methods

Study Design and Setting

This study is a cross-sectional study conducted
retrospectively. The study was carried out with patients
presented to the emergency department of a tertiary hospital
in Izmir between 2000 — 2022 years. Ethics committee
approval with an application number of 2022-GOKAE-0246
was obtained before starting the study.

Patient Selection

Patients admitted to the emergency department due to
scorpion sting between 2000-2022 were included in the
study. Pregnant women, patients who used alcohol or
drugs within 24 hours before applying to the emergency
department, and patients who had simultaneous multitrauma
were excluded from the study.

Data Collection Tools

The age, gender, scorpion sting site, systolic blood pressure
(SBP), diastolic blood pressure (DBP), pulse rate, white
blood cell (WBC) count, neutrophyl count, lymphoside
count, platelet (PLT) count, international normalized ratio
(INR), Activated Partial Thromboplastin Clotting Time
(APTT), creatinin, creatin kinase (CK) and potassium
(K) levels, development of serious disease and treatment
administered in the emergency room of the patients who met
the inclusion criteria were searched through the hospital’s
electronic database and recorded in the case report form.
Severe disease was defined as presence at least one of
hypotension, tachycardia, hypoxia, altered mental status,
organ failure, need for intensive care or need for intubation.

Statistical Analysis

We used IBM SPSS statistics version 26 for Windows to
analyse the data obtained from the study. The skewness-
kurtosis value, the shapiro wilkins test and the kolmogov
smirnov test were used to determine whether the data were
normally distributed. Numerical data were given as mean and
standard deviation. Categorical data were given as numbers
(n) and percentages (%). When comparing the mean of two
independent groups, the student-t test was used because the
data fit the normal distribution. Categorical parameters were
analyzed using the chi-square and Fischer exact test. P<0.05
was considered statistically significant.

Number of patients screened
N:178

Number of patients excluded

l N:21

according to exclusion criteria

Number of eligible patients
N:157

Number of patients excluded due
to missing data
N:56

Number of patients enrolled
N: 101

Figure 1: Work Flow Chart
Results

In the present study, 178 patients were screened, and after the
patients excluded due to exclusion criteria and missing data, a
total of 101 patients were analyzed. The work flow chart was
presented in Figure 1. The mean age of the patients was 44 + 18
years and 57 (56.4%) were female and 44 (43.6%) were male.
In 27 (26.7%) of the patients, the scorpion sting site was on
any extremity, while in 74 (73.3%) patients the scorpion sting
site was in a body region other than the extremity. A total of
7 (6.9%) patients required scorpion antivenom treatment and
mortality was not observed in any patient. Other descriptive
characteristics of the patients were presented in Table 1.
When the vital signs and laboratory values of the patients
were examined, the mean systolic blood pressure (SBP) of
the patients was 132 + 25, the mean diastolic pressure (DBP)
was 71 £ 12, the mean pulse rate was 76 + 16, the mean WBC
count was 9.5 £ 3, mean neutrophyl count was 2.70+1.78, the
mean PLT count was 243000 + 71000, the mean INR value

Table 1: Descriptive characteristics of the patients

Mean (%)
Sting Site Non-extremity 27 (26.7%)
Extremity 74 (73.3%)
Tetanus vaccine No 76 (75.2%)
Yes 25 (24.8%)
Antivenom No 94 (93.1%)
Yes 7 (6.9%)
Analgesia No 68 (67.3%)
Yes 33 (32.7%)
Antibiotheraphy No 96 (95%)
Yes 5(5%)
Steroid No 58 (57.4%)
Yes 43 (42.6%)
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Table 2: Comparison of clinical features and laboratory test
results of patients according to scorpion sting site

Non-extremity | Extremity | Total P
N:27 N:74
SBP (mmHg) | 137 +26 131 +£26 133426 0.375
DBP (mmHg) | 72+ 12 71+ 13 71£12 0.790
Pulse rate 75£9 77 £17 76+15 0.644
(/min)
WBC 9.18 £3.22 11.07 £4.00 | 10+4.91 0.030
Neutrophyl 5.67+2.94 7.90+3.95 | 7.30+3.83 0.009
Lymphoside 2.74 £ 1.40 2.69+191 | 2.70+1.78 0.910
PLT 229000 + 254000 + 247,000 + 0.116
63000 72000 70,000
INR 1.04+0.10 245+ 11.73 | 2.07£10.04 | 0.535
APTT 29+17 25+4 26.44+9.33 | 0.077
Creatinin 0.82+0.22 0.83+0.18 | 0.83+0.19 0.830
CK 59+ 13 152 £ 143 127130 0.001
Potassium 423+041 430+045 |4.31+0.48 0.485

SBP: Systolic blood pressure, DBP: Diastolic blood pressure, WBC: White blood
cell, PLT: Platelet, INR: International normalization ratio, CK: Creatin kinase.

was 2.1 £10, CK was 115 + 132 and mean K value was 4.3 +
0.5. When the patients were divided into two groups according
to the bite site, it was seen that the WBC count, neutrophyl
count and CK value of the patients with scorpion sting on
any extremity was significantly higher than the patients had
a scorpion bite on the trunk, head or neck. There was no
significant difference between the groups in terms of other
laboratory results and vital signs. The mean of all vital signs
and laboratory values of the patients and their comparisons
between the groups are presented in Table 2.

When compared according to the presence of critical
illness, high levels of WBC, neutrophyl and potassium were
found to be associated with severe illness. Other laboratory
parameters and vital signs were not significant in terms of
serious disease. The distribution of the mean values of the
laboratory tests and vital signs of the patients according to
the severity of the disease was given in Table 3.

Considering the distribution of the cases according
to the months, it was observed that the highest number of
emergency visits due to scorpion sting was in August. In
the seasonal distribution of cases, summer was the season
with the highest number of applications to the emergency
department with scorpion sting. The distribution of cases by
months was shown in figure 2.

Discussion

In this study, scorpion sting cases in Izmir province were
examined. There was no death due to scorpion sting in the
region, but it was determined that serious disease could
develop which can be predicted by an increase in WBC,
neutrophils, lymphocytes and potassium.

=

Frequency

o

MONTH
1 3 4 5 6 4 & 9 10 11
MONTH

Figure 2: The distribution of cases by months

Deaths due to scorpion stings in Turkey are mostly seen
in the Southeastern Anatolia region, where some of the
most dangerous scorpion species live. As far as is known,
Mesobuthus gibbosus, a scorpion species seen in Izmir, is
poisonous but not mortal®. In a study conducted by Ozan
et al., 24,261 scorpion sting cases were examined across
Turkey and it was seen that none of the cases were mortal’.
Rich et al. in a pediatric study evaluating scorpion stings in
the Aegean region, reported no deaths®. In this study, no case
resulted in mortality, consistent with the literature.

While scorpion stings are mostly seen in the lower and
upper extremities, the head and neck are the body parts
where the scorpion bite is least seen®!°. Bosniak et al. divided
the scorpion sting areas into four as lower extremity, upper
extremity, trunk and head-neck and reported that the scorpion
sting site had no effect on the severity of the disease'’. In
this study, scorpion sting site was examined in two groups
as extremity and non-extremity, and it was seen that the
extremity was the body part most affected by scorpion sting.
The reason for the high CK level in scorpion sting cases

Table 3: Comparison of clinical features and laboratory test
results of patients according disease severity

Non-critical Critical P
(n:85) (n:16) Total

SBP 132425 135435 133426 0.715
(mmHg)

DBP 7111 75+18 71£12 0.289
(mmHg)
Pulse (/min) 76£15 82+18 76+15 0.125

WBC 9.38+2.85 16.87£2.16 10+4.91 <0.001
Neutrophyl 6.08+2.7 13.8+1.9 7.30+3.83 | <0.001
Lymphoside | 2.54+1.14 3.5643.61 2.70+1.78 0.038

PLT 244,000+71,000 | 263,000+66,000 | 247,000£70,000 | 0.328

INR 2.26+10.9 1.10+0.13 2.07+10.04 | 0.672
APTT 26.70+10 24.80+4.20 26.44+9.33 | 0.453
Creatinin 0.80+0.18 0.91+0.19 0.83+0.19 0.065

CK 1234140 148+31 127£130 0.484
Potassium 4.26+0.47 4.60+0.47 4.31+0.48 0.009

SBP: Systolic blood pressure, DBP: Diastolic blood pressure, WBC: White blood
cell, PLT: Platelet, INR: International normalization ratio, CK: Creatin kinase,
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in which the extremity is affected may be the presence of
more muscle tissue in the extremities. Therefore, in cases
of scorpion sting in which the extremities are affected, it
should be evaluated in terms of CK elevation, which may
cause nephropathy if not treated appropriately. In addition,
it is thought that WBC and neutrophil levels were increased
due to local or systemic inflammation developed in the
scorpion sting cases.

Celik et al.,, in a study conducted in pediatric patients,
have shown that the increase in the leukocyte, neutrophil,
PLT and glucose levels of the patients was associated with
the severity of the disease'’. In this study, we observed
that WBC, neutrophil, leukocyte and K elevations were
associated with the development of serious disease. This was
thought to be due to the systemic inflammatory response and
rhabdomyolysis in severe disease.

With the effect of increasing air temperature, both
scorpions are more active and people go to rural and natural
areas more. Therefore, scorpion sting cases are more
common in summer’. In this study, it was seen that the
most cases of scorpion stings are seen in August, and when
evaluated seasonally, the most cases are seen in the summer
season.

This study has some limitations. Retrospective nature is
the main limitation of this study. Due to the large number of
missing data, detailed treatment information of the patients
could not be accessed, and the long-term effects of scorpion
poisoning could not be evaluated.

Conclusion

This study suggests that scorpion sting cases in Izmir
province may show signs of severe poisoning, but are not
mortal. WBC, neutrophil, lymphocyte and K can be used
predictively for the development of severe disease.
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