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Abstract

Scorpions are predatory arachnids of order Scorpiones (Phylum: Arthropoda, Kingdom: Animalia).
They have eight legs, and are easily recognized by a pair of grasping pincers and a narrow, segmented
tail, often carried in a characteristic forward curve over the back and always ending with a stinger. The
sting may be painful or even deadly, depending on the species. Of 1,500 species of scorpions world-
wide, only about 20 to 25 are dangerous. Its’ venom is a mixture of compounds, including neurotoxins
that affect the victim's nervous system.
Key words: Scorpions, Sting envenomation, Manifestations, Treatment, Prevention, Nursing.

Introduction bark scorpion (Curry ef al, 1984).
Scorpion envenomation is a significant pr- Envenomation occurs via stinging and not
oblem in the southwestern United States and ~ biting. Scorpions clutch prey in their pedip-
throughout Mexico. In the United States, the alps (claws) and thrust the tail overhead to

Centruroides exilicauda (sculpturatus) stin- sting. Envenomations are sometimes wrong-
gs are associated with major neurologic tox-  ly reported as bites, but true scorpion bites
icity, especially in young children (Klauber, have not been documented and would be in-
1997). In Mexico, multiple toxic species ex- consequential if they did occur. Scorpions
ist, and annual mortality due to scorpion en- can sting multiple times, although the first

venomation is ten times higher than that due one depletes or nearly depletes the telson of
to snakebite (Morsy et al, 2021). An estim-  venom (Russell, 1991).

ated 5000 deaths occur annually from scorp- A characteristic physical property of scor-
ion stings worldwide (LoVecchio and Mc- pions is that they fluoresce when illuminated
Bride, 2003). by ultraviolet light, as from a black light or a
Supportive care is the management comp-  medical Wood's lamp. This property is used
onent key. Anti-venom therapy with equine  in collecting scorpions for breeding or ven-
derived Fab fragments reduced the sympt- om harvesting and in providing pest control.
oms duration, which Centruroides antiven- The fluorescent pigment in scorpion cuticle
om_is available in Mexico, but in USA, its is most likely riboflavin (Krifi ef al, 1992).
use was restricted to that of an approved in- Overview and Discussion
vestigational drug (Boyer ef al, 2009). Scorpion geography and appearance: Scor-
Taxonomy: Scorpions, which are grouped pions are found on all continents worldwide
in the Phylum Arthropoda, have a lobster-li- except Antarctica (Dehghani et al, 2018).
ke body with seven sets of paired appendag- They live or in habitats ranging from tropi-
es: the chelicerae, pedipalps (claws), four se- cal rainforests to grasslands and deserts with
ts of legs, and pectines (a pair of comb-like life span 5 to 25 years, depending on spec-
structures on ventral surface). The segment- ies. As adults, most scorpions are nocturnal

ed tail curves upward dorsally, ending in a and solitary, usually staying in the same terr-
terminal bulbous segment called the telson itory throughout their lives. Many scorpions
contains paired venom glands and stinger. In live in burrows they dig or claim and defend

the USA, a subaculear tooth on a small, from other wildlife. They use the burrows
slender scorpion is specific to Centruroides and other types of shelters to hide from pre-
exilicauda (sculpturatus), also known as the dators and to stay cool during the hot days
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and warm during cold nights. The burrows
are typically small and snug. Scorpions that
don’t burrow may climb trees or hide under
bark or leaf litter for shelter (Sharma, 2018).

Estimation of scorpion species number
varied; as 1400 species divided into nine fa-
milies. Buthidae is the largest and the most
dangerous family but, with few exceptions,
contains the only species capable of produci-
ng clinically significant envenomations, via
their neurotoxic venoms. At least 30 species
can inflict potentially fatal stings (Gambhir
et al, 1998). All the genera commonly rec-
ognized as dangerous were buthid scorpions
in the United States and Mexico this inclu-
des Centruroides and Tityus (Hutt and Hou-
ghton, 1998). Zourgui et al. (2008) in Libya
recognized 9 different scorpions’ species out
of 5000 samples. These are Leiurus quingu-
estriatus, Androctonus bicolor, A. australis,
A. amoreuxi, Buthacus leptochelys, Buthus
occitanus, Buthacus arenicola, Orthochirus
innesi, and Scorpio maurus. They added that
L. quinquestriatus was restricted to the Sou-
thern areas, B. occitanus was in coastal are-
as, and Androctonus species were widely
spread in all regions.

Ebrahimi et al. (2017) in Iran reported that
more than 1.2 million scorpion stings occur
annually worldwide, particularly in tropical
regions, with two effective climate factors
associated positively and negatively with
scorpion sting cases are temperature and rel-
ative humidity, respectively. Abd El-Aziz et
al. (2019) in Luxor Egypt reported that Leiu-
rus quinquestriatus and Androctonus crassi-
cauda were the commonest endemic scorpi-
ons, which sting caused acute heath threat-
ing. Amr et al. (2021) in Jordan reported in
the 12 Arab Countries of the Middle East are
inhabited by 117 species of scorpions of var-
ious medical importance within six families,
with common occurrence scorpion stings
throughout the region. Twenty-two species
are considered to be dangerously venomous,
causing potentially life threatening stings.
Accessible literature in English and Arabic
on scorpions, scorpion stings and available

460

anti-venoms was reviewed to document the
scorpion fauna and scorpion stings in each
country. Saudi Arabia, Iraq and Jordan rep-
orted the highest numbers of stings and env-
enomings. Alhamoud et al, (2021) in Saudi
Arabia identified 28 species of scorpions,
and approximately 14,500 scorpion stings
are annually reported, with full recovery and
low morbidity and mortality rates.

Centruroides exilicauda: C. exilicauda (or
C. sculpturatus or the bark scorpion, due to
of its preference for residing in or near trees)
measures 4 to 7cm long in length and varies
in color from yellow to brown or tan. The
presence of a subaculear tooth, a tubercle at
the stinger base is specific to C. exilicauda
and is helpful in differentiating this highly
neurotoxic scorpion from other species (Lo
Vecchio et al, 1999). C. exilicauda is found
primarily in northern Mexico and south-
western United States (e.g., Arizona, New
Mexico, western Texas, southeastern Calif-
ornia, and near Lake Mead, Nevada).

Centruroides vittatus: C. vittatus, the strip-
ed scorpion, has a black intraocular triangle
and black stripes on the thorax. C. vittatus is
found primarily in the Southwest and Texas,
but also extends into southern Indiana and
linois (Stipetic et al, 1998).

Centruroides suffuses: C. suffusus also kn-
own as the Mexican scorpion, is yellow to
tan with dark longitudinal strips on the ab-
domen and measures 5 to 7.5cm. C. suffusus
is found throughout Mexico and is consid-
ered the most dangerous among the many
species there (Isbister and Bawaskar, 2014).

Venom: Scorpion venoms are complex
mixtures containing mucopolysaccharides,
hyaluronidase, phospholipase, acetylcholin-
esterase, serotonin, histamine, protease in-
hibitors, histamine releasers, and neurotox-
ins. Neurotoxins are the most important ve-
nom constituents in human envenomations
(Sofer, 1995). In neuronal membranes, these
toxins cause incomplete inactivation of sod-
ium channels during depolarization that re-
sult in slow inward sodium current. This ac-
tion caused membrane hyperexcitability and



led to repetitive uncontrolled firing of axons
(Wainger et al, 2014). As a result, release of
neurotransmitters at synapses and the neu-
romuscular junction is enhanced and leads to
excessive neuromuscular activity and auto-
nomic dysfunction (Vatanpour et al, 1993).
Some scorpion neurotoxins also have effects
on calcium-activated potassium channels
(Garcia et al, 1998), chloride channels, and
L-type calcium channels. The C. exilicauda
venom does not cause local tissue destruc-
tion (Arie-Saadia et al, 1996).

USA epidemiology: Centruroides exilica-
uda (sculpturatus) is the culprit in most rep-
orted envenomations. Its sting causes a sig-
nificant number of systemic reactions, and is
known to be potentially fatal and C. vittat-
us, the commonest striped scorpion, is the
second-most commonly reported species in
envenomations (Pickett, 2003).

From 1931 to 1940, more than 40 deaths
were due to C. exilicauda envenomation, m-
inly in young children and infants. No de-
aths were reported from scorpion envenom-
ation in Arizona since 1968, a scorpion-rela-
ted fatality was reported, although death was
ascribed to anaphylaxis rather than to direct
venom toxicity. Mortality was avoided with
appropriate supportive care; prior fatalities
were caused by respiratory failure that was
complicated by metabolic acidosis, hyper-
thermia, and rhabdomyolysis from excessive
muscular activity (Boyer et al, 2001).

Mexico epidemiology: At least 134 native
species are regarded as dangerous. Among
the eight members of genus Centruroides, C.
exilicauda (sculpturatus), C. noxius, and C.
suffusus (Mexican scorpion) are usually cit-
ed as the most dangerous (Francke, 2013).
Most fatalites occur in the summer months
from April through July. In the 1980s, hun-
dreds of scorpion fatalities occurred nation-
wide per year, with respiratory failure as the
proximate cause of death; this figure proba-
bly underestimates the true total by a factor
of two to three, but in Mexico, scorpion
deaths outnumber snakebite deaths ten to
one (Dehesa-Davila and Possani, 1994).
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Clinical pictures: Human scorpion stings
are usually accidental as scorpions would
rather escape humans than attack. Stings
most commonly occur when a human unin-
tentionally steps on a scorpion or reaches
under wood or rocks (Bouaziz et al, 2008).
The majority of scorpion envenomations in
the United States and Mexico cause local or
no pain with or without inflammation. But,
C. exilicauda (sculpturatus) and C. suffusus
often cause similar neuromuscular effects
that can be life-threatening. C. vittatus stings
are less likely to cause systemic effects.

Centruroides exilicauda (sculpturatus):
Post C. exilicauda envenomation four clini-
cal grades are categorized, and after enven-
omation by C. suffusus follow a similar pat-
tern: 1- Grade I envenomations produce lo-
cal pain and paresthesias at the sting site.
Usually, no local inflammation occurs, and
the puncture wound is too small to be obs-
erved. If no scorpion is seen, diagnosis may
require historical or epidemiologic clues or
other physical signs. Tap test has been empi-
rically recommended to confirm a C. exilic-
auda (sculpturatus) sting, although its relia-
bility has not been rigorously tested. With
the patient looking away or otherwise dist-
racted, gently tapping the sting site would
greatly exacerbate the pain, a sign that didn’t
occur with other scorpion envenomations
(Wexler, 2014). 2- Grade II envenomations
produce local symptoms as well as remote
pain and paresthesias. The more distant
symptoms often radiate proximally up the
affected extremity but may occur in even
more remote sites (e.g., contralateral limbs)
or as generalized paresthesias. Children may
present with unexplained agitation or incon-
solable crying. 3- Grade Il envenomations
produce either cranial nerve or somatic skel-
etal neuromuscular dysfunction. Nijssen et
al. (2017) in Sweden reported that in fatal
disease-amyotrophic lateral sclerosis (ALS)-
upper (corticospinal) motor neurons (MNs)
and lower somatic MNs, which innervate
voluntary muscles, degenerate. Importantly,
certain lower MN subgroups were relatively



resistant to degeneration, even though path-
ogenic proteins are typically ubiquitously
expressed. The ocular MNs (OMNSs), includ-
ing the oculomotor, trochlear and abducens
nuclei (CNIII, IV, & VI) that regulate eye
movement, persist via disease. Consequent-
ly, eye-tracking devices are used to enable
paralyzed ALS patients (unable to speak) to
communicate. Besides, there is a gradient of
vulnerability among spinal MNs.

Cranial nerve dysfunction can manifest as
blurred vision, abnormal eye movements,
slurred speech, tongue fasciculations, and
hypersalivation. The combination of bulbar
neuromuscular dysfunction and increased
oral secretions may cause problems with
airway maintenance. Abnormal eye move-
ments most often are involuntary, conjugate,
slow, and roving. Chaotic multidirectional
conjugate saccades like opsoclonus and un-
sustained primary positional nystagmus was
seen (Clark et al, 1991). Many patients with
abnormal eye movements prefer keeping
their eyes closed.

Somatic skeletal neuromuscular dysfunc-
tion typically appears as restlessness, fascic-
ulations, shaking and jerking of the extremi-
ties, alternating opisthotonos (arching of the
back), and emprosthotonos (tetanic forward
body flexion). These signs can be mistaken
for a seizure. However, the abnormal skele-
tal muscle activity appears more undulating
and writhing than the tonic-clonic move-
ments of generalized seizures. Also, unle
patients with seizures, victims of scorp
stings often remain awake and alert.

4- Grade IV envenomation: The env
omations manifested both cranial nerve d
function, and somatic skeletal neromusct
dysfunction. By close examination, vict
with skeletal muscle hyperactivity usu:
also have cranial nerve dysfunction, meet
criteria for Grade IV. In the most severe
ses, stridor and wheezing can occur.

Hmimou et al. (2008) in Morocco ide
fied Abroug’s classification of scorpion
ing’s signs and symptoms grading as Gr.

I: Pain and/or paresthesia at sting site, -
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gling, numbness, and minor swelling in skin
area encompassing sting (local symptoms),
Grade II: Fever, chills, tremor, excessive
sweating, nausea, vomiting, diarrhea, hyper-
tension and priapism (systemic + local ones),
& Grade III: Cardiovascular, respiratory,
and/or neurologic distresses complications.

Hyperthermia up to 40°C (104°F) may oc-
cur due to excess motor activity. Respiratory
failure, pulmonary edema, metabolic acido-
sis, sterile cerebrospinal fluid pleocytosis,
rhabdomyolysis, coagulopathy, pancreatitis,
and multiple organ failure have all to de-
scribe, especially in children with severe
envenomation (Berg and Tarantino, 1991).
Pancreatitis, commonly associated with T7i-
tyus scorpion envenomation, rarely occurs
with Grade IV Centruroides envenomation
and is typically transient (Kallel et a/, 2016).

Scorpion venoms generally do not produce
coagulopathy or other significant hemato-
logic effects, although disseminated intra-
vascular coagulation was reported in Saudi
Arabia (Annobil, 1993). Abdel-Rahman et
al. (2010) in Egypt reported that that (i) the
venom of the Scorpio maurus palmatu scor-
pion gave significant neurotoxic and cyto-
toxic effects on insect cells, (ii) its efficacy,
as assessed by the PED(50) unit, exhibited
variation across its geographic range, and
(ii1) components in venom may have the po-
tential for being developed into effective and
environmentally friendly bioinsecticides.

Symptoms onset and duration: After C. ex-
ilicauda (sculpturatus) envenomation, symp-
toms may begin immediately and typically
progress to maximum severity within five
hours. Infants can reach Grade IV in as quic-
kly as 15 to 30 minutes after being stung
(Amaral and Rezende, 1997). Symptoms
abate at a rate, which varied with victim’s
age and grade of envenomation. Symptomat-
ic improvement typically occurs within 9 to
30hrs without antivenom therapy in patients
with Grade III or [V envenomation, and pain
and paresthesias are exceptions and persist-
ed for up to two weeks (Corneille et al,
2016).



Toxicity in children: Although adults ap-
pear to be envenomed more often, children
are more likely to develop severe illness re-
quiring intensive supportive care (Gateau et
al, 1994). In C. exilicauda (sculpturatus) en-
venomations, over two thirds of stings were
in adults (Chippaux and Goyffon, 2008).
But, 26% of children less than six years of
age had severe envenomations (Grade III or
IV) versus 6% of adults over 20 years.

Centruroides vittatus envenomation: C.
vittatus stings commonly produce local
symptoms of pain, bleeding, burning sensa-
tions, erythema, edema, hives, local pares-
thesias, and pruritus.

Systemic reactions occur in approximately
20% of victims, but are typically less severe
than those caused by C. exilicauda (sculpt-
uratus) and C. suffusus. Commonest system-
ic features include paresthesias (face, tong-
ue, & perioral region), dysgeusia (unpleas-
ant or altered taste), chills, sweating, dysph-
aagia, fasciculations, nausea, and vomiting
(Cowart, 2011).

Laboratory evaluation: Laboratory studies
are not needed in patients with mild (Grade I
to II) envenomation. The following must be
obtained from severe envenomed patients
(Grade III to IV): 1- Serum electrolytes, 2-
Liver enzymes (AST &ALT), 3- Blood urea
nitrogen and serum creatinine, 4- Serum li-
pase, 5- Serum creatine kinase, & 6- Urinal-
ysis.

Additional testing may be needed depend-
ing upon the clinical scenario. As an exam-
ple, it is reasonable to obtain a complete
blood count and coagulation studies in a
young child with an unwitnessed bite. For
those patients showing signs of exacerbation
of underlying ischemic heart disease, obtain
an electrocardiogram, cardiac biomarkers,
and chest radiograph. Agrawal et al. (2015)
in India reported a rare case of scorpion
sting presented as myocardial infarction and
heart failure, successfully treated with Inten-
sive Care Unit care, noninvasive ventilation,
vasopressors, and anti-ischemic treatment.
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Diagnosis: The diagnosis of Centruroides
scorpion sting is based upon clinical find-
ings including recent visit to or residing in
an endemic region for the scorpion, history
of a scorpion sting (often not present) and
characteristic signs of envenomation includ-
ing local pain exacerbated by tapping near
the sting site, hypersalivation, abnormal eye
movements (i.e., chaotic multidirectional
conjugate saccades resembling opsoclonus
and unsustained primary positional nystag-
mus), alternating opisthotonus, fasciculati-
ons, and clonus. Mental status is typically
preserved. Support laboratory findings in-
clude evidence of rhabdomyolysis and pan-
creatitis in patients with moderate to severe
envenomation (Grade III or IV).

Differential diagnosis: Young children in
endemic areas showed unusual neurologic
symptoms (as agitation, choreiform move-
ment, or abnormal eye movements) may be
assumed to have been envenomed without
history of a sting or scorpion. Abroug et al.
(2020) in Tunisia reported that the Old and
New World scorpions are usually contrasted
because of differences in venom composi-
tion, clinical presentation and severity, and,
accordingly, different therapeutic approach-
es. The majority of scorpion stings are either
dry or result in low amounts of injected ven-
om, thus explaining why up to 95% of scor-
pion stings ensue only in local signs. How-
ever, the clinician should always consider
other possible diagnoses when evaluating a
patient suspected of scorpion envenomation.

In older patients, a history of scorpion
sting is typically present. However, scorpion
stings may be confused with a wide array of
other diagnoses. Although geographically
confined in the United States, scorpions are
known to "hitchhike" on passenger baggage
or freight and cause stings in regions far re-
moved from the Southwest. The abnormal
eye movements following severe C. exilica-
uda envenomation are rarely seen in other
diseases.

Conditions with symptoms that may over-
lap with scorpion envenomation include:



1-Spider bite: Bites or stings from other
arthropods may present with symptoms sim-
ilar to scorpion envenomation. Specifically,
black widow envenomation may produce
hypertension, tachycardia, sweating, and
other signs of adrenergic excess. However, it
does not produce the abnormal eye move-
ments, fasciculations, or paresthesias, or in-
duce a positive tap test as found with C. exil-
icauda (sculpturatus) scorpion stings. Also,
black widow spider bites frequently produce
a characteristic halo lesion at site, but C. exi-
licauda stings produce no such lesion (Coh
en and Bush, 2005). Venom properties:
Loxosceles venom contains a large number
of enzymes and biologically active sub-
stances, of which sphingomyelinase D is the
most important. This enzyme is unique in
nature to Loxosceles and its sister genus,
Sicarius, but is absent in all other spiders
including closely related haplogyne spiders
(Binford and Wells, 2003). Al-Agroudi et al.
(2016) reported that spider bites are uncom-
mon medical events, since there are limited
number of spiders worldwide with fangs strong
enough to pierce human skin, and most spiders
bite humans only as a final defense when being
crushed between skin and another object. Thus,
most lesions attributed to spider bites are caused
by some other etiology. The spiders that can
cause medically significant bites include widow
and false widow spiders (worldwide), recluse
spiders (mostly North and South America), Aus-
tralian funnel web spiders (eastern coastal Aus-
tralia) and Phoneutria spiders (Brazil). Acute
spider bites most commonly result in a solitary
papule, pustule, or wheal. Systemic symptoms
can accompany envenomation of widow; funnel
web, and Phoneutria spiders, and less often,
those of recluse spiders.

2- Hymenopterous stinging: Abdel-Rahm-
an et al. (2015) in Egypt reported that the
order Hymenoptera is third largest one of
insects, comprising the sawflies, wasps, bees
and ants. Worldwide, over 150,000 species
are recognized, with many more remaining
to be described. The name refers to the
wings of the insects, but the original deriva-
tion is ambiguous. The Ancient Greek vunv
(hymen) for membrane provides a plausible

464

etymology for the term because these insects
have membranous wings. However, a key
characteristic of this order is that the hind
wings are connected to the fore wings by a
series of hooks called hamuli. Thus, another
plausible etymology involves, Hymen, the
Ancient Greek god of marriage, as these in-
sects have "married wings" in flight. Sting-
ing insects and the medical risk associated
with their venoms are complex topics, and
presentation of information pertaining to
them requires the use of technical terms. The
most common reactions to these stings are
transient pain and redness at the site lasting a
few hours (local reaction), and exaggerated
swelling lasting a few days (large local reac-
tion). The most dangerous immediate reac-
tion is anaphylaxis, which is potentially fa-
tal.

3- Botulism: Botulism is a rare but poten-
tially life-threatening neuroparalytic syn-
drome caused by the action of a neurotoxin
elaborated by the microorganism Clostridi-
um botulinum. Botulism is classically de-
scribed as the acute onset of bilateral cranial
neuropathies associated with symmetric de-
scending weakness. The CDC (2019a) sug-
gested that the following points are consid-
ered as key for botulism syndrome features:
1- Absence of fever, 2- Symmetric neurolo-
gic deficits, 3- Patient remains responsive,
4- Normal or slow heart rate and normal
blood pressure, & 5- No sensory deficits
with the exception of blurred vision. El
Bahnasawy et al. (2014) in Egypt reported
that botulism is rare but potentially life-
threatening neuroparalytic syndrome due to
a neurotoxin caused by Clostridium botuli-
num. First investigation of botulism was in
the 1820s with a case report on 100s of pa-
tients with "sausage poisoning" in a German
town. Several decades later in Belgium, the
association was reported between a neuro-
muscular paralysis and ham infected by a
spore forming bacillus that was isolated
from the ham. The organism was named Ba-
cillus botulinus after the Latin word for sau-
sage, botulus. They added that botulism in-



cludes 1- Infant botulism: commonest form
of botulism begins after C. botulinum spores
grow in a baby's intestinal tract, between
ages of 2 & 6 months, 2- Foodborne botu-
lism: harmful bacteria thrive and produce
toxin in environ-ments with little oxygen,
such as in canned food, 3- Wound botu-
lism: If bacteria get into a cut, they can
cause a dangerous infection that produces
toxin, & 4- Inhalational botulism: if aeroso-
lized toxin released in an act of bioterrorism.

Thus, in contrast to a scorpion sting, botu-
lism does not cause hypersalivation, fascicu-
lation, or painful skeletal muscle contrac-
tions, but Duplantier et al. (2016) in USA
reported that botulism caused neurotoxins
(BoNTs), the most potent known toxins,
cause severe muscle paralysis and death at
the nanogram exposures as bio-threat agents.
They added that BoNTs target the neuro-
muscular junction where they release small-
er zinc metalloprotease light chains (LCs)
into the neuron cytosol that selectively cle-
ave snare proteins and thus block the exocy-
tosis of acetylcholine neurotransmitters nec-
essary for skeletal muscle contraction.

4- Esophageal or airway foreign body: Ex-
cessive oral secretions and respiratory dis-
tress from a scorpion sting may mimic the
presentation of an upper airway or esopha-
geal foreign body. Boo and Kim (2018) in
Korea reported that major complications oc-
cur as a result of esophageal perforation; in
particular, sharp foreign bodies, such as fish
bones, are more likely to cause perforation.
Complications include mediastinitis, parae-
sophageal abscess, pneumo-mediastinum,
subcutaneous emphysema, pneumothorax,
tracheoesophagal fistula, aortoeso-phageal
fistula, aspiration, and asphyxia. They added
that unnecessary delays smust be avoided in
endoscopic intervention for esophageal for-
eign bodies to prevent complications.

Status asthmaticus: Occasional wheezing
may follow the C. exilicauda (sculpturatus)
or C. vittatus sting and be mistaken for an
asthma exacerbation until systemic symp-
toms (e.g., paresthesias, neurologic abnor-
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malities) become evident (Ulahannan et al,
1996).

5- Toxic exposure: Several poisons have the
physical findings similar to the scorpion en-
venomation. El-Bahnasawy ef al. (2014a) in
Egypt reported that insecticides are used to
control diseases spread by arthropods, but
they vary greatly in toxicity. Toxicity de-
pends on the chemical and physical proper-
ties of a substance, and may be defined as
the quality of being poisonous or harmful to
animals or plants. Poisons have many differ-
ent modes of action, but in general cause
biochemical changes which interfere with
normal body functions. Toxicity can be ei-
ther acute or chronic. Acute toxicity is the
ability of a substance to cause harmful ef-
fects which develop rapidly following ab-
sorption, i.e. a few hours or a day. Chronic
toxicity is the ability of a substance to cause
adverse health effects resulting from long-
term exposure to a substance. There is a
great range of insecticidal toxicity to hum-
ans. Organophosphorus, and carbamate ins-
ecticides (Bardin et al, 1994), and nicotine
and others ingestion can cause excessive
oral secretions and muscle fasciculations.
Organophosphate and nicotine overdose fre-
quently cause paralysis, which is not seen
with scorpion envenomation. Badr (2020) in
Egypt reported that malathion is the com-
monest used organophosphates nowadays,
as being considered to possess relatively low
toxicity compared with other organophos-
phates, but with effects on liver, kidney, tes-
tis, ovaries, lung, pancreas, and blood. Lew-
ander and Aleguas (2007) reported that hy-
drocarbons contain carbon and hydrogen as
liquid at room temperature. All the petrole-
um distillates (kerosene, gasoline, mineral
seal oils, & naphtha) are hydrocarbons but,
not all hydrocarbons are petroleum distil-
lates. Turpentine, for example, is a hydro-
carbon from pine oil. Hydrocarbons are of-
ten mixed with agents that have systemic to-
xicity such as camphor, aniline dyes, heavy
metals, and pesticides. Ingestion of large
quantities of hydrocarbons alone by children



is unusual because hydrocarbons are foul-
tasting. Poisoning in young children typical-
ly results from an exploratory occurrence
that can be prevented by safe packaging and
storage. In contrast, in teenagers and adults,
aspiration may occur during intentional be-
haviors e.g., during inhalant abuse, or when
attempting to siphon gasoline (Bronstein et
al, 2008). Hydrocarbons are toxic to all
body systems, the most important toxicities
occur in lungs, brain, and heart. Nicotine is
an alkaloid obtained from leaves of the to-
bacco plant, and it is the main constituent of
tobacco smoke but, nicotine causes acute
and long-term toxicity with special attention
to reproductive, cardiovascular, pulmonary,
gastrointestinal, immunological and genetic
toxicity (Karaconji, 2005).

5- Sympathomimetic agents (as metham-
phetamines, cocaine), hallucinogenics (as
phencyclidine [PCP]), and anticholinergic
agents (as antihistamines, Jimson weed) of-
ten cause motor excitability and hyperther-
mia similar to skeletal muscle dysfunction
seen after a severe scorpion sting (Kent,
2004) one out of 18 inadvertent metham-
phetamine poisonings among children in ce-
ntral Arizona included three victims initially
misdiagnosed with a scorpion sting and in-
appropriately treated with antivenom, had an
anaphylactic reaction (Kolecki, 1998). But,
poisoning with these agents does not typical-
ly cause cranial nerve findings and is usually
associated with delirium. Bergman and Soa-
res-Weiser (2018) in UK reported that the
antipsychotic (neuroleptic) medication is
used extensively to treat people with serious
mental illnesses. Nevertheless, it is associat-
ed with a wide range of adverse effects, incl-
uding movement disorders. Because of this,
many people treated with antipsychotic
medication also receive anticholinergic dru-
gs in order to reduce some of the associated
movement sideeffects. They added that from
animal experiments chronic administration
of anticholinergics could cause tardive dys-
kinesia. Wang and Hoyte (2019) in USA
reported that novel drugs of abuse are syn-
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thetic illicit drugs, or analogues of known
illicit drugs, that can be more potent, and are
often labeled as designer drugs, research
chemicals, legal highs, or psychoactive sub-
stances. They added that pediatricians and
emergency medicine physicians should be
knowledgeable about novel drugs of abuse
and their resulting symptoms for prevention
and identification of their use.

6- Strychnine intoxication, tetanus, or dys-
tonic reactions from medicines that antago-
nize dopamine receptors (as antipsychotic
agents) may all present with painful muscle
contraction (as opisthotonus), tonic-clonic
movements, and a preserved mental status,
similar to the clinical picture of severe scor-
pion envenomation. Smith (1990) in USA
reported that strychnine poisoning is an unu-
sual but dramatic poisoning in which con-
vulsions are the major threat to life. Convul-
sions are predominantly at the spinal level,
and the key to recognition of this poisoning
is observation of convulsive activity in the
awake patient without a postictal phase.
They added that in absence of trauma, com-
partment syndrome, rhabdomyolysis, or an-
oxic central nervous system injury without
neurologic or musculoskeletal squeals were
expected.

CDC (2019b) reported that people often
call tetanus “lockjaw” because one of the
most common signs of this infection is
tightening of the jaw muscles. Tetanus in-
fection can lead to serious health problems,
including being unable to open the mouth
and having trouble swallowing and breath-
ing, which possibly led to death (1 to 2 in 10
cases are fatal) Khoury and Cahill (2020)
reported that tetanus is a life-threatening but
vaccine-preventable disease caused by the
toxin of the bacterium Clostridium tetani
and is characterized by muscle spasms and
autonomic nervous system dysfunction. It is
prevented through vaccination with tetanus
toxoid, but because the causative agent is
widespread in the environment, eradication
is impossible.

Balint ef al. (2018) in UK reported that the



dystonia is a neurological condition charac-
terized by abnormal involuntary movements
or postures owing to sustained or intermit-
tent muscle contractions. Dystonia can be
the manifesting neurological sign of many
disorders, either in isolation (isolated dysto-
nia) or with additional signs (combined dys-
tonia). They added that dystonia diagnosis is
largely based on clinical signs, and the diag-
nosis and aetiological definition of this dis-
order remain a challenge.

7- Seizure: Patients with seizures may have
muscle movements similar to victims of
scorpion envenomation, but usually do not
have an intact mental status or the character-
istic roving eye movements that are seen in
victims after the scorpion sting. Shellhaas
(2019) in USA reported that the first weeks
of life are a time of heightened risk for sei-
zures due to age-dependent physiologic fea-
tures of the developing brain that lead to in-
creased neuronal excitation and decreased
inhibition. Usually, seizures in neonates are
a symptom of an acute brain injury; seizures
are only rarely due to neonatal-onset epilep-
sy syndromes. Neonatal seizures are harmful
to the developing brain; early and accurate
diagnosis is critical. He added that seizure
etiology evaluation must occur in parallel
with initiation of appropriate treatment. It is
critical that neonatologists and neurologists
develop hospital-specific, consensus-based
practice pathways for neonatal seizure eval-
uation and treatment.

8- Meningitis: Meningitis is defined as
inflammation of the meninges, in almost all
cases identified by an abnormal number of
white blood cells in the cerebrospinal fluid
and specific clinical signs/symptoms, fever,
neck stiffness, hypertonia, and cerebrospinal
fluid pleocytosis are seen in children with
meningitis and, rarely, in those with severe
scorpion envenomation (Putz et al, 2013).
Abdelrahman et al. (2016) in Egypt report-
ed that diagnosis of aseptic me-ningitis pa-
tient may be so-difficult because of the large
variety of potential etiologic agents as virus-
es, fungi, parasites and some drugs and the
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overlap between self-limited viral illnesses
and potentially fatal bacterial infections.
They added that a careful history should in-
clude travel and medical history as exposure
to rodents (LCMV), ticks (Lyme Borrelia,
RMSF, ehrlichia), mosquitoes (West Nile
virus, St. Louis encephalitis virus), severe
scorpion sting, and patients with T.B., sex-
ual activity (HSV-2, HIV, syphilis), travel
(Coccidioides immitis, Angiostrongylus can-
tonensis) and contact with others with simi-
lar symptoms or viral exanthems (enterovi-
ruses), and he must also be questioned about
medications and other comorbidities. Also,
the commonest symptoms of envenomation
included local pain, restlessness, and roving
eye movements, but roving eye movements
were not seen in meningitis (Rimsza et al,

1980).

9- Neuroblastoma: Opsoclonus-myoclonus
syndrome (OMS) is a rare neurological dis-
order characterized by progressive opsoclo-
nus (irregular, rapid, horizontal, and vertical
eye movements), myoclonus, and cerebellar
dysfunction (Sheila and Mani, 2004). Pang
et al. (2010) in U K reported that, as many
as 50% of children with opsoclonus-my-
oclonus have an underlying neuroblastoma,
with characteristic symptoms of OMA were
rapid, dancing eye movements, rhythmic
jerking, and/or ataxia. Unlike children with
severe scorpion envenomation, Opsoclonus-
myoclonus syndrome is a very rare disorder
with onset usually in the second year of life,
those with neuroblastoma do not typically
show hypersalivation, acute onset of cranial
nerve deficits, or skeletal muscle effects.
(Oh et al, 2019)

Nursing supportive treatment or comfort
care, palliative care, and management of
symptoms: It is important for the patient/
guardian to understand that scorpion enven-
omation is unlikely to be a fatal disease pro-
cess. So, antivenom is not life-saving. How-
ever, without antivenom, the patient will
likely have a prolonged period of distressing
symptoms, and of all available treatments,
current evidence indicates antivenom is like-



ly to be effective and may significantly re-
duce the duration of suffering and hospitali-
zation.

1- Asymptomatic or mild envenomation:
Most scorpion stings result in mild enven-
omations (Grade I or II). Pain management
by oral medications (as Ibuprofen® 10mg/
kg; maximum single dose 800mg), cleansing
of sting site, and tetanus prophylaxis typical-
ly suffice. Patients must be observed for four
hours to ensure no more symptoms progres-
sion, although experience with C. exilicauda
envenomation in Arizona showed that prog-
ression of envenomation grade in children
occurs rapidly (mean time: 14 minutes,
range 0 to 140 minutes). Prior to discharge,
patients should tolerate oral intake, have no
progression of symptoms, and their pain
should be adequately controlled with oral
medications.

2- Severe envenomation: Victims with sig-
nificant systemic symptoms (e.g., restless-
ness, muscle fasciculations, hypersalivation,
cranial nerve dysfunction, roving eye
movements) are at heightened risk for res-
piratory compromise, myocardial infarction
(in adults with ischemic heart disease), hy-
perthermia, rhabdomyolysis, and multiple
organ failure. They warrant close monitoring
for these complications.

3- Pregnancy envenomation: Ates et al.
(2018) in Turkey reported that scorpion
stings during pregnancy may not have sig-
nificant adverse effects on the fetus and the
mother. Decisions regarding the use of anti-
venom in pregnant women should be con-
sidered carefully when only limited safety
information, especially in those patients with
only local symptoms. Najafian ef al. (2020)
in Iran reported that envenomation signifi-
cantly contributed to preterm birth. Also, bi-
tes location and the scorpion species have a
decisive role in the pregnancy outcome of
scorpion-envenomed pregnant women.

Key supportive interventions for these pa-
tients include: 1- Frequent suctioning of oral
secretions, 2- Endotracheal intubation in pa-
tients with significant difficulties maintain-
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ing their airway or with pulmonary edema
accompanied by hypoxemia, 3- Close moni-
toring for and treatment of myocardial is-
chemia and/or acute decompensated heart
failure in patients at risk, 4- Intraveno-
us fentanyl Imcg/kg for pain. Fentanyl was
preferred if antivenom administration was
planned because, unlike morphine , fentanyl
does not cause histamine release, & 5- Intra-
venous benzodiazepines  (lorazepam® or
continuous midazolam infusion), titrated to
effect, for sedation and to treat muscle spas-
ticity if antivenom is not used.

Benzodiazepines should be used carefully
or avoided if antivenom administration is
planned. Antivenom reverses the excitatory
effects of the scorpion venom and children
who have received high doses of long-acting
benzodiazepines (as lorazepam®) may beco-
me over-sedated, occasionally requiring int-
ubation (Buysse, 2013). The short-acting be-
nzodiazepine (as Midazolam®, initial dose:
0.05 to 0.1mg/kg) was preferred to manage
excess muscle activity and anxiety in pediat-
ric patients. Once antivenom is given, the
clinician should closely monitor respiratory
and mental status for signs of over sedation
and further dosing with benzodiazepines
should be avoided.

4- Treatment by Centruroides antivenom:
The use of antivenom for envenomation in
the United States is controversial because of
the low risk of mortality from the scorpion
sting (given proper supportive care), lack of
availability of an FDA approved antivenom,
and the approximately 3% risk of anaphy-
laxis from administration of the goat-derived
antivenom (not available). Cupo (2015) rep-
orted that the efficiency of antivenom serum
treatment was controversial, in Brazil is that
the management of patients with systemic
manifestations of scorpion stings is based on
three approaches, all of which are extremely
important. These include symptomatic treat-
ment, antivenom serum, and cardiorespirato-
ry support.

Indications: Patients in the United States
or Mexico with Grade III or IV symptoms



after Centruroides scorpion envenomation
(skeletal muscle and/or cranial nerve dysfu-
nction) received intravenous scorpion-spec-
ific F(ab")2 equine antivenom.

Antivenom (Anascorp®, Us; Alacramyn®,
Mexico) is widely available in Mexico.
Anascorp” is approved for use in USA (Bo-
yer et al, 2013). Klotz et al. (2021) in Ariz-
ona reported that patients treated with
(Anascorp”) antivenom exhibited a rapid
resolution of symptoms without immediate
or delayed hypersensitivity reactions, and
recommended broadened availability of an-
tivenom at sites where it is most needed.

To prevent allergy: Prior to administration
of scorpion-specific F(ab')2 antivenom, me-
dications and equipment to treat anaphylaxis
should be immediately available, including
IV fluids, epinephrine, and intubation equi-
pment (Erickson and Cheema, 2017).

Allergic reactions should be managed by
immediately stopping intravenous infusion
of the antivenom (if applicable) and treating
symptoms appropriately. Key points empha-
sized anaphylaxis include the following: (1)
validated clinical criteria are available to
facilitate prompt diagnosis of anaphylaxis;
(2) prompt intramuscular epinephrine injec-
tion in the mid-outer thigh reduces hospitali-
zations, morbidity, and mortality; (3) pre-
scribing EAs facilitates timely epinephrine
injection in community settings for patients
with a history of anaphylaxis and, if specific
circumstances warrant, for some high-risk
patients who have not previously experien-
ced anaphylaxis; (4) prescribing epinephrine
for infants and young children weighing <15
kg, especially those who weigh 7.5kg and
under, currently presents a dilemma, be-
cause the lowest dose available in EAs,
0.15mg, is a high dose for many infants and
some young children; (5) effective manage-
ment of anaphylaxis in the community re-
quires a comprehensive approach involving
children, families, preschools, schools, cam-
ps, and sports organizations; and (6) preven-
tion of anaphylaxis recurrences involves
confirmation of the trigger, discussion of sp-
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ecific allergen avoidance, allergen immuno-
therapy (e.g., with stinging insect venom, if
relevant), and a written, personalized ana-
phylaxis emergency action plan; and (7) the
management of anaphylaxis also involves
education of children and supervising adults
about anaphylaxis recognition and first-aid
treatment (Sicherer and Simons, 2017).

Delayed serum sickness-like reactions
were not seen in patients receiving scorpion-
specific F (ab")2 antivenom reported in one
case series (Bell et al, 2010). However, all
patients received antivenom must be infor-
med of the possibility of serum sickness and
the symptoms suggestive of serum sickness
and advised to seek medical care if such
symptoms occur. Dose administration: The
scorpion-specific F(ab')2 equine antivenom
is given intravenously in a dose of three vi-
als dissolved in 20 to 5S0mL of normal saline
infused over 30 minutes. Subsequent single
vial doses of Centruroides antivenom, up to
a total of five vials administered at thirty
minutes intervals may be given until re-
solution of symptoms.

Goat-derived  Centruroides  antivenom:
Scorpion-specific F(ab')2 equine antive-nom
was distributed to Arizona Rural Hospitals
by legislative mandate was no longer used.
Bond (1992) in USA repor-ted that the bene-
fit of rapid resolution of life-threatening
symptoms and potential for outpatient man-
agement of severe en-venomated young
children may justify the risk of acute and
delayed reaction associated with Goat-
derived antivenom, as its use as antivenin
for the less severe envenomation common in
youth and adults may subject them to unjus-
tified with a frequency of immediate hyp-
ersensitivity reactions (3%) and up to 60%
risk of delayed serum sickness. Al-Asmari
and Al-Saif (2004) in Saudi Arabia found
that beneficial effect of antivenom in pro-
tecting victims against scorpion stings is still
questionable. They added that the risky sys-
temic toxicity patients were either that with
ages less than 10 or greater than 50 years,
due to their decreased physiologic reserves



and increased debilitation.

Prevention: Reducing small cracks and cr-
evices in homes decreases risk of human-
scorpion interactions. In scorpion-infested
areas, clothing, shoes, packages, and camp-
ing gear should be shaken out and checked
for scorpions. Footwear is recommended.
Unnecessary ground cover and debris must-
be removed to reduce the potential scorpion
nesting places.

Home lifestyle: 1-Clean the wound with
mild soap and water, 2-Apply a cool comp-
ress to affected area to reduce pain. 3- Don't
consume food or liquids if you're having dif-
ficulty swallowing, & 4-Take an over-the-
counter pain reliever as needed.

Certain insecticides, including organopho-
sphates, nonsystemic organophosphate diaz-
inon, pyrethrins, and several chlorinated hy-
drocarbons killed scorpions (Tomlin, 2006).
. Spraying insecticides around the home can
work indirectly by killing other insects in
the area and reducing the scorpions' food
supply. A village-wide scorpion eradication
program with pyrethroid insecticides in the
state of Morelos, Mexico reduced the inci-
dence of scorpion stings by 17% (Ramsey et
al, 2002). One must remember that all insec-
ticides are risks for environment and human
health as well as domestic animals (El Bah-
nasawy et al, 2015)

Conclusion and Recommendations

Scorpion envenomation is a risky problem
worldwide. In USA Centruroides exilicauda
(sculpturatus) stings are associated with ma-
jor neurologic toxicity, especially in young
children. In Mexico, multiple toxic species
exist, and annual mortality due to scorpion
envenomation is ten times higher than that
due to snakebite.

The majority of scorpion envenomations in
the USA or Mexico cause only local or no
pain with minimal to no inflammation. But,
C. exilicauda (sculpturatus) and C. suffusus
often produce significant neuromuscular eft-
ects of life-threatening. C. vittatus stings are
less likely to cause systemic effects.

Clinical pictures after C. exilicauda enven-
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Clinical pictures after C. exilicauda enven-
omation are divided into 4 clinical grades of
envenomation. Envenomation by C. suffusus
is similar. After C. exilicauda (sculpturatus)
envenomation, symptoms may begin imme-
diately and typically progress to maximum
severity within five hours. Infants can reach
the highest severity of envenomation in as
quickly as 15 to 30 minutes after being
stung. Although adults appear to be enven-
omed more often, children are more likely to
develop severe illness requiring intensive
supportive care.

Laboratory studies are not indicated in pa-
tients with mild (Grade 1 to II) enven-
omation. Severe effected patient (Grade III
to IV) must undergo assessment: 1- Serum
electrol ytes, 2- Liver enzymes (AST &
ALT), 3- Bl-ood urea nitrogen and serum
creatinine, 4- Lipase or amylase, 5- Serum
creatine kinase, & 6-Urinalysis. Also, CBC
and coagulation studies depend upon the
clinical scenario.

Mild envenomation management: 1- Pain
management with oral medications, cleans-
ing of the sting site, and tetanus prophylaxis
typically suffice in these patients. Patients
should be observed for four hours to ensure
no further progression of symptoms, & 2-
Prior to discharge patient must tolerate oral
intake, have no progression of symptoms,
and their pain should be adequately con-
trolled with oral medication.

Severe envenomation management: Victi-
ms with severe systemic symptoms (e.g.,
restlessness, muscle fasciculations, hypersal-
ivation, cranial nerve dysfunction, roving
eye movements) are at heightened risk for
respiratory compromise, myocardial infarc-
tion (adults with coronary artery disease),
hyperthermia, rhabdomyolysis, and multiple
organ failure and warrant close monitoring
for these complications.

Key supportive interventions in these pa-
tients encompass: 1- Frequent suctioning of
oral secretions, 2- Endotracheal intubation in
patients unable to maintain their airway or
who develop pulmonary edema, 3- Intrave-



nous administration of fentanyl mcg/kg.
Fentanyl is preferred if antivenom adminis-
tration is planned as, unlike morphine, fent-
anyl does not cause histamine release, 4- IV
administration of benzodiazepines (as mida-
olam infusion titrated to effect) for sedation
and to treat muscle spasticity. The benzodi-
azepines should be limited or avoided if an-
tivenom administration is planned, & 5- Pa-
tients in the United States or Mexico with
Grade III or IV symptoms after scorpion en-
venomation (skeletal muscle and/or cranial
nerve dysfunction) receive intravenous scor-
pion-specific F(ab')2 equine antivenom (Gr-
ade 2B).
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Table 1: Rapid overview: Emergent management of anaphylaxis in infants and children

Clinical diagnosis

Commonest signs and symptoms are cutaneous (as sudden onset of generalized urticaria, angioedema, flushing,
pruritus) but, 10 to 20% without skin findings.

Danger signs:

Rapid symptoms progression, respiratory distress (as stridor, wheezing, dyspnea, increased work of breathing,
retractions, persistent cough, cyanosis), poor perfusion, dysrhythmia, hypotension, collapse.

Acute management

Urgent therapy epinephrine. NO absolute contraindications to epinephrine in anaphylaxis setting.

Airway:

Immediate intubation if evidence of impending airway obstruction from angioedema; delay may lead to complete
obstruction; intubation difficult but, done by the experienced clinician available; cricothyrotomy may be necessary.

Epinephrine 0.01mg/kg IM (max 0.5mg), better in mid-anterolateral thigh, can repeat every 5 to 15 minutes as needed. If signs
of poor perfusion or no_epinephrine respond, prepare IV epinephrine for infusion

place Patient in recumbent position, if tolerated, and elevate lower extremities.

Oxygen: Give 6 to 8 liters/ minute via face mask, or up to 100% oxygen as needed.

Normal saline rapid
bolus:

Treat poor perfusion “with rapid infusion of 20ml/km; reevaluate and repeat fluid boluses (2 ml/kg) as needed;
massive fluid shifts with severe loss of intravascular volume occur; monitor urine output.

Albuterol:

Bronchospasm resistant to IM epinephrine, give albuterol 0.15mg/km (mini 2.5mg) in 3 ml saline inhaled via nebu-
lizer; repeat as needed.

HI1 antihistamine:

Consider giving diphenhydramine 1mg/kg (max 40 mg) IV

H2 antihistamine:

Consider giving ranitidine 1mg/kg (max 50 mg) IV

Glucocorticoid: Consider giving methylprednisolone Img/kg (max 125 mg) IV.

Monitoring: Continuous noninvasive hemodynamic monitoring and pulse oximetry monitoring must be performed; urine output
should be monitored in patients receiving IV fluid resuscitation for severe hypotension or shock

Refractory Symptoms

Epinephrine Patients without response to IM epinephrine and IV saline, give epinephrine continuous infusion at 0.1 to 1 mcg/

infusion kg/minute, titrated to effect.

Vasopressors: Patients may require large amounts of IV crystalloid to maintain blood pressure; if response to epinephrine and

saline is inadequate, dopamine (5 to 20mcg//kg/minute) can be given as continuous infusion, titrated to effect.

Table 2: Rapid overview: Emergent management of anaphylaxis in adults

Diagnosis clinically

Commonest signs and symptoms cutaneous (sudden onset of generalized urticaria, angioedema, flushing, pruritus).
But, 10 to 20% without skin findings.

Danger signs:

Rapid progression of symptoms, respiratory distress (stridor, wheezing, dyspnea, increased work of breathing, persis-
tent cough, cyanosis), hypotension, dysrhythmia, chest pain, collapse.

Acute management:

Urgent therapy epinephrine for anaphylaxis. NO absolute contraindications to epinephrine in setting of anaphylaxis.

Airway:

Immediate intubation if evidence of impending airway obstruction from angioedema; delay may lead to complete
obstruction; intubation difficult and must be done by experienced clinician; cricothyrotomy may be necessary.

Promptly and simul-
taneously, give:

IM epinephrine (1mg/ml preparation): Give epinephrine 0.3 to 0.5mg IM, better in mid anterolateral thigh; repeat
every 5 to 15 minutes as needed. If not responding to epinephrine injections, prepare IV epinephrine for infusion.

Place:

Patient in recumbent position, if tolerated, and elevate lower extremities.

Oxygen:

Give 6 to 8 liters/minute via face mask, or up to 100% oxygen as needed.

Normal saline rapid
bolus:

Treat hypotension with rapid infusion of 1 to 2 liters IV; repeat as needed; massive fluid shifts with severe loss of
intravascular volume can occur.

Also consider administration of

Albuterol

For bronchospasm resistant to IM epinephrine, give 2.5 to Smg in 3ml saline via nebulizer; repeat as needed.

H1 antihistamine:

Consider giving diphenhydramine 25 to 50mg IV (to relief urticaria and itching only).

H2 antihistamine:

Consider giving ranitidine 50mg IV.

Glucocorticoid:

Consider giving methylprednisolone 125mg IV.

Monitoring:

Continuous noninvasive hemodynamic monitoring and pulse oximetry monitoring must be performed; urine output
should be monitored in patients receiving IV fluid resuscitation for severe hypotension or shock.

Treatment of refractory

symptoms:

Epinephrine infu-

Patients without response to IM epinephrine and IV saline, give epinephrine continuous infusion, 2 to 10mcg/ minute

sion* by infusion pump. Total dose continuously according to blood pressure, cardiac rate and function, and oxygenation.
Vasopressors* Some patients require a second vasopressor (added to epinephrine). All vasopressors should be given by infusion

pump, with the doses titrated continuously according to blood pressure, cardiac rate and function, and oxygenation.

Glucagon: Patients on beta-blockers not respond to epinephrine, must give glucagon 1 to Smg IV over 5 minutes, followed by

infusion of 5 to 15micrograms per minute.

* receiving an infusion of epinephrine and/or another vasopressor require continuous noninvasive monitoring of blood pres-
sure, heart rate and function, and oxygen saturation.
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