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Background: Scorpion stings are a public health problem in Morocco. Many studies have

Article info: been conducted in various geographic locations to explore this problem. In this context, this is
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and clinical outcomes. The data were transferred to Microsoft Office Excel and the statistical
analysis describing means, standard deviations and frequencies, was performed using the
program Epi info 6.

Results: Over 9 years, there have been 1485 accidents recorded with sex ratio (M:F) as
1:1. The average incidence recorded is 127.62 per 100000 inhabitants per year. The stings
were more frequent in summer months, particularly July and August, and 21.14% of the
cases were children under 15 years. Of all cases, 73.4% did not need any medication, 3.03%
needed hospitalization to treat specific symptoms and medical conditions, and 2.89% needed
treatment for systemic effects of the envenomation. About 94.81% of all patients presented
local symptoms and only 1.41% have their condition evolved into advanced symptoms and

general manifestations.
Keywords: : Conclusion: Scorpion stings are a public health problem in the prefecture of Figuig. The
Scorpion, Envenomation, present study provided analysis in order to integrate the national strategy to fight the scorpion
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1. Introduction

corpions with more than 1500 species and
their venom as toxic as and even more than
that of the snakes [1] are regarded danger-
ous creatures with their deathly stings
which require medical emergency, espe-
cially with regard to the speed of the venom distribution
inside the body of children. Worldwide, the frequency of
scorpion stings was estimated 1.2 million with a mortal-
ity rate of 3250 deaths per year [2]. The geographic areas
involved with scorpionism are concentrated in subtropi-
cal regions; Mexico, South-America, North- Sahara Af-
rica, South Africa, Middle-East, and India [3]. (Figure 1)

According to the National Anti-Poison and Pharmaco-
vigilance Centre (CAPM), scorpion stings are the lead-
ing cause of intoxication in Morocco by an incidence
ranging from 0-2.9% and an average mortality rate of
0.34% [4]. Considering the geographical and climate di-
versity of Morocco, more than 50 scorpion species have
been described from 11 genera and two families (The
Buthidae and Scorpinidae). The most recognized spe-
cies in the country are the black scorpion (Androctonus
mauritanicus) and yellow scorpion (Buthus occitanus)
(Figure 2) [5].

This study aimed to describe the epidemiological char-
acteristics of the scorpion stings in the prefecture of Figuig
considering their climate and geography. By its location
in the extreme southeast of Morocco, it is bordered in the
north by the prefecture of Jerrada, to the northwest by the
prefecture of Bouleman, to the west by the prefecture of
Errachidia, and in the south and east by the Morocco-Al-
gerian border. It covers an area of 55.990 km? [6].
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The estimated population of the prefecture was 138.325
inhabitants according to the national census of the popu-
lation in 2014 [7]. The distribution of the population be-
tween rural and urban areas is equal; 69203 inhabitants
in rural areas and 69123 inhabitants in urban areas. The
prefecture has six principle cities with various distances
(affecting the transfer of patients) from the Intensive
Care Unit (ICU) in the prefectural hospital: Bouarfa (the
capital), Tendrara (66 km far from the prefectural Hos-
pital), Figuig (108 km), Bouanane (125 km), Bni-Tadjite
(190 km), and Talsint (220 km).

The geography of the prefecture is characterized by
two major elements: The highlands represent 50% of the
areas of the prefecture, with an attitude between 1300
and 1500 m above the mean sea level. The vast majority
of this land is covered by semi-arid desert plant: Stipa
tenacissima; and Mountains ranges are extensions of the
high Atlas Mountains in Morocco, making the soil abun-
dant of stones and increasing the soil hardness. The cli-
mate is semi-arid characterized by the cold in the winter
and the extreme heat in the summer with frequent winds
along the year. The annual pluviometry is as low as 150
mm/y [6].

2. Material and Methods

This is a retrospective study of data recorded monthly by
the epidemiological-cell animator over 9 years from 2009
to 2017. The data comprised the number of cases reported
each month, their origin, and clinical outcomes. The data
were transferred to Microsoft Office Excel and the statisti-
cal analyses such as describing means, standard deviations,
and frequencies were performed in Epi info 6.
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Figure 1. Geographic locations of the six towns in the prefecture of Figuig

The map on the left shows the community division of the prefecture (Abbou-Lakhal refers to Figuig town and Beni-Guil refers
to Bouarfa) [8]. The map on the right shows the roads of the prefecture.
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This study data were collected from the local health au-
thorities that followed and registered all scorpion stings
cases in the prefecture of Figuig in the Southeastern of
Morocco from 2009 to 2017. The survey was held over
the whole prefecture in their different geographical ar-
eas, urban areas, and rural areas. Each scorpion sting (in
urban or rural areas) was registered in one of the local
hospitals in the six cities depending on the geographi-
cal position of the accident: Bouarfa, Figuig, Tendrara,
Bouanane, Talsint, and Benitdjit.

If a sting accident occurred in Figuig City or any rural
areas near to it and considered as part of that city, then
the accident would be registered in the local hospital of
Figuig. Those divisions are covered by the Moroccan
Ministry of Health. The data provide no indication of
the residence origin of the victims (rural vs. urban), so
we made our calculations according to the cities where
the accidents happened and registered.

The findings of this study are based on all declared
cases happened in the prefecture. In our analysis, we
included all cases in the data as they are. Therefore,
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our calculations were reported to the general popula-
tion (legal population of the prefecture of Figuig from
the official web site of high commission for planning
in Morocco available at https://www.hcp.ma/Etudes-
demographiques r165.html). The geographic areas
considered in our study is all administrative areas of the
prefecture of Figuig and the considered population is the
total population of the prefecture.

3. Results

Over 9 years, there have been 1485 sting accidents re-
corded in the prefecture with an annual average of 165
cases per year. The highest yearly recorded cases was in
2012 with 285 cases. The sex ratio (M:F) was 1:1 (52.72%
males versus 47.27% females). The percentage of children
being stung under 15 years old was 21.14% of the total
cases. Five deaths were recorded over 1485 cases which
represent 3.36 deaths per 1000 individual stung over 9
years. The lethality rate for the prefecture of Figuig was
calculated as 0.33% [Minimum 0.0-Maximum 1.39].
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Figure 2. The distribution of the scorpion stings in the prefecture of Figuig over the study years and months
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Figure 3. The distribution of the scorpion stings frequencies in the six major cities of the prefecture
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Figure 4. Example of Scorpion present in the prefecture of Figuig in dorsal and ventral views in their habitat (Buthus occitanus)

(original picture)

The incidence of scorpion stings in the prefecture of
Figuig was calculated as 1.27%, and 94.81% of stung
patients have had only local signs such as pain, redness,
and tingling, and so classified as Class I patients. About
3.77% of patients presented general symptoms such
as vomiting, nausea, sweating, so classified as Class 11
patients. Only 1.41% of stung patients have their symp-
toms evolved to cardiac manifestations and or respira-
tory and neurological distress as Class III (life threaten-
ing) patients.

Of total 1485 cases, 45 (3.03%) patients were admit-
ted to the hospital for intensive care unit and fellowship.
Almost, 98.72% of the patients were not referred to the

prefectural hospital and their conditions were considered
as stable. In terms of treatment and medication, 23.56%
of stung patients were treated for their local symptoms,
while 2.89% needed appropriate care and special treat-
ment. The rest, i.e. 73.40% was considered stable with
no need for treatment or medication (Table 1).

The scorpion stings occurred during all year’s months,
starting from January (0.40% of all stings occurred in
the prefecture) to December (0.13%), with an average
of 13.75 stings per month [Maximum 86-Minimum 0].
The highest months recorded for the stings were August
(28.14%) and July (26.59%) defining the summer time
which accounts for 67.54% of the total cases.

Table 1. The distribution of the epidemiological characteristics of the stung patients in the prefecture of Figuig

Epidemiological Characteristics of Stung Patients No. %
Female 702 47.27
Gender
Male 783 52.72
<15 years 314 21.14
Age
>15 years 1171 78.85
Local signs (Class 1) Pain, redness, tingling, Oedema 1408 94.82
General signs (Class II) Vomiting, nausea, sweating 56 3.77
Deficiency signs (Class 1) Cardiology distress, respiratory distress, neurological deficiency 21 141
Hospitalisation 45 3.03

Not referred 1466 98.72
Referring the patients
Referred 19 1.27
No treatment 1090 73.4
Treatment of the patients Symptomatic treatment of local signs 350 23..56
Symptomatic treatment of general signs 43 2.89
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Over 9 years, we can see a clear upward trend in the num-
ber of cases from 72 cases in 2009 to 251 cases in 2010
after a slight decrease, and then to increase and remain
steady with an average of 273 cases, until 2015 when the
number of stung patients drops a few (9 cases), and then
it rose again in the last two years of study (Figure 2). Ana-
lyzing the frequencies of the scorpion stings according to
residence origin indicates that the vast majority of the stings
were recorded in Bouarfa (35.42%) and Figuig (30.63%),
while the lowest frequencies were recorded in Bni Tadjite
(9.15%) and Talsint (3.43%). (Figure 3).

In this study, we calculated the incidence rate by con-
sidering the population’s projections for the whole pre-
fecture [8]. The average incidence for the prefecture
of Figuig is 127.62 per 100000 inhabitants per year
(127.62+86.53) [Minimum 6.92-Maximum 22.93]. The
average of the fatality rate is 0.43 per 100000 inhabitants
per year [Minimum 0.00-Maximum 1.55]. We found no
deaths were recorded from 2013 to 2017.

4. Discussion

Scorpions are venomous arthropod that belongs to
the class of the Arachnid (eight legs); sometimes seen
as mysterious creators and agents of the devil. Those
“living-fossils” show a few morphological changes over
hundreds of millions of years indicating a powerful ad-
aptation and evolution [9] (Figure 4). Many factors are
involved in the envenomation and the clinical outcomes
of the stung patients as follows:

Factors related to the scorpion: species, size of the scor-
pion, number of stings, the quantity of the venom inject-
ed, depth of the sting, and composition of the venom. Fac-
tors related to the subject: age, physiological condition,
body weight, the presence of co-morbidities and site of
envenomation, closer proximity of the sting to the head
and torso results in quicker venom absorption into the
blood circulation and quicker onset of symptoms [1, 10].
Other factors that play an important role are public health
system, medications available, on time transfer and the
health professionals training. The venom of the Buthidae
family is composed of many proteins acting on ion chan-
nels (N*-K*) which activates the release of various media-
tors: acetylcholine, adrenaline, and noradrenaline, leading
to their clinical manifestation in the body [11].

The findings of the present study indicate an incidence
rate of scorpion stings of 1.27% per year which is in the
range of the national incidence [0-2.9%] [10] but lower
than other regions in Morocco; i.e. the prefecture of Beni
Mellal with 1.36% per year [5], Marrakesh-Tensift-El
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Houz and Sous-Massa-Draa with 2.44% per year [12],
and prefecture of Khouribga 2.74% per year [13]. This
rate is close to the national incidence found in Algeria
1.34% [14]. Other different incidence rates of various
countries were recorded in the literature; 0.50% per year
in Iran [15] and 0.19 % per year in Brazil [16].

Gender difference exposure to scorpion stings was a
controversial subject between areas, as no sex-difference
[13, 17] or areas were reported where men were more ex-
posed [11, 12, 16, 18, 19], especially for subjects under
15 years [5]. Our findings confirm that men are more ex-
posed in these areas than women (52.72% versus 47.27%)
probably because of their daily life working in the field
where they are directly in contact with these animals.

Considering the population of the prefecture as 138325
inhabitants (2014) [20] with a density of 2.5 inhabitant
per km? and over 9 years, 5 deaths have been recorded
indicating a frequency of lethality of 0.34% similar to the
national value published by the National Centre of Anti-
Poison (NCAP): 0.34% higher than the r Marrakesh-
Tensift-El Houz and Souss-Massa-Draa region of 0.28%
and lower than other Moroccan regions: region of Khou-
ribga with 0.7% [13] and region of Beni-Mellal with
3.2% [21]. The mean mortality rate is 0.43 per 100000
persons, higher than the rate found in Algeria 0.23 per
100000 [22], while in Tunisia it is about 100 deaths per
year, Mexico 50 deaths per year [11]. In Brazil, the rate
of mortality and lethality were 0.03 per 100000 persons,
i.e. 0.16% [16] and in Argentina 0.59% (2003) [12].

The endemic pattern of our finding was confirmed in
the literature [4, 18, 19, 23], indicating high activity of
these arthropods in the summer season and high risk of
their contact with humans. Public health policymakers
have to reinforce their plans and organize more preven-
tive medical campaigns in various parts of the prefecture,
especially the remote areas from the prefectural hospitals
where appropriate safety stock of symptomatic medica-
tion has to be available. In our study, the low frequencies
recorded in the two cities (Bni Tadjite and Talsint) which
both of them accounting for 13% of the total cases, could
be explained by their geographical locations which are
more close to the High Atlas ranges and the ability of
their populations to use the traditional medicine instead
of being redirected to the local hospital and use modern
medication. Some studies suggest that 40% of Moroccan
stung patients prefer to use traditional medicine [24].

The envenomation by Androctonus mauritanicus and Bu-
thus occitanus are accompanied by diverse symptoms due
to: Parasympathetic autonomic nervous system involve-
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ment: sweating, agitation, vomiting, and abdominal pain;
Sympathetic autonomic nervous system involvement:
tachycardia, hypertension, and mydriasis; and Central ner-
vous system involvement: convulsion and coma [5].

The scorpion sting is not always accompanied by ven-
om inoculation. A large part of $tung patients present
local symptoms (94.82%), so was classified as Class I
patients. About 3.77% of stung patients were classified as
Class IT and only 1.41% of total patients have their condi-
tions evolved to advanced stages (Class III). Similar re-
sults were found in different Moroccan regions: region of
Marrakech-Tensift-El Houz and Souss-Massa-Draa [12]
and prefecture of Khouribga [13]. The opposite results
were reported from the prefecture of Beni-Mellal where
Class II patients were more dominant (70.9%) [25].

Other countries such as West Bank (Palestine) [2],
Tunisia [18], Iran [3], and North of Mali [26] reported
identical results. In Morocco, antivenom therapy is
not customary, the main stone of the national $trategy
to deal with the scorpionism is symptomatic treatment
with fellowship and monitoring the clinical condition
of the patient. In the prefecture of Figuig, only 1.27%
of total stung patients should have been transferred to
the prefectural hospital for fellowship and further as-
sistance, while 98.72% (1466 subjects) cases were not
transferred. Out of 1485 cases, 73.4% did not need any
treatment and were considered under observation, a fig-
ure different from the national result where 58.70% did
not need any medication [4]. About 23.56% of stung pa-
tients were followed for symptomatic treatment of local
signs, while 2.89% have been treated for general signs
and symptoms. Similar results were described in other
regions of Morocco [25].

5. Conclusion

Scorpion stings are still a serious problem in the pre-
fecture of Figuig as well as the whole country. Our work
provides an epidemiological analysis for this issue in or-
der to show regional differences and variations and to
participate in the development of interventional strate-
gies and preventive programs to reduce the lethality of
this public health problem.
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