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National EMS Education standard: 
Epidemiology, pathophysiology, psychosocial impact, presentations, prognosis, and management of 
(complex depth, comprehensive breadth) patients who are involved in a traumatic mechanism of injury 
concentrating on head and chest injury. 
 

 
 

Assigned readings: 
This handout; NWC EMSS SOPs 
 

 

Goal: Upon completion of the class, each participant will independently do the following with a degree of 
accuracy that meets or exceeds the standards established for their scope of practice: 
 
OBJECTIVES: 
 

1. sequence pathophysiology of immune response. 
2. compare and contrast local, mild, moderate and severe systemic allergic reactions. 
3. rationalize & sequence the SOP for each, including:  

• Airway management considerations 
• Vascular access and IVF 
• IM vs. IV epinephrine 
• Use of albuterol, ipratropium, diphenhydramine, dopamine 

4. accurately calculate & prepare pediatric & adult allergic reaction drug doses. 
5. value high index of suspicion/vigilant assessment for anaphylaxis.   
6. discuss pathophysiology, assessment findings, & interventions for the patient w/ bites/stings. 
7. discriminate between brown recluse, black widow, & scorpion bite habitat, appearance, toxic venom effects , & bite 

characteristics. 
8. explain pathophysiology of near-drowning. 
9. describe exam findings in near-drowning. 
10. distinguish unique aspects of & protective role in cold water immersion/near drowning. 
11. formulate a plan of care for the pt w/ near-drowning by integrating assessments & pathophysiology. 
12. describe pathophysiology of & predisposing factors for heat-related illnesses. 
13. correlate assessment findings with corresponding heat-related illness. 
14. integrate pathophysiology of exam findings to devise a plan of care for pts w/ heat-related illness. 
15. appreciate the impact of dehydration on development of heat-related illness, & the essential role of fluid therapy in its 

management. 
16. classify sunburn depths according to exam findings. 
17. describe pathophysiology of sunburn injury. 
18. select interventions appropriate to various types of sunburn injury. 
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Allergic Reaction and Anaphylaxis 
The immune system is the principal body system 
involved in allergic reactions. Others include the 
cutaneous, cardiovascular, respiratory, nervous, and 
gastrointestinal systems.  The immune system defends 
against foreign substances, including antigens (foreign 
proteins) and combats infection.    This immune 
response involves a series of events that occur 
following activation by an invading antigen.  There are 
five classes of human antibodies (immunoglobins).   
IgE – type antibodies contribute to allergic & 
anaphylactic responses.  An antigen that causes 
production of IgE antibodies is an allergen.  The goal is 
to destroy or inactivate the foreign molecules.   
Antibodies are produced in response to previous 
exposure to an antigen.  These antibodies either 
circulate on basophils or mast cells or are fixed within 
target organs.  Common offenders include stinging and 
biting hymenoptera, drugs, and food. 

Mast cells are found in all organs, especially around 
nerves, lymphatics, and blood vessels. They are most 
concentrated in the skin, respiratory tract, GI tract, and 
cardiovascular system - target 
organs of hypersensitivity 
reactions.  When the allergen 
binds to MAST cells or 
eosinophils, they break down or 
degranulate releasing histamine 
and other chemical mediators of 
hypersensitivity reaction from 
granules within the cells. Because 
of this feature, MAST cells and 
basophils are called granulocytes.  
This release produces the clinical 
features of an allergic reaction 
which may range from mild to 
severe. 

Histamine:  the most important 
chemical released in an allergic 

reaction.  Histamine takes only 2½ minutes to appear 
in the blood, reaches peak levels in 5 minutes, and 
returns to baseline in 15-30 minutes. The actual goal of 
histamine release is to limit the body's exposure to the 
allergen. Bronchoconstriction decreases the amount 
that can be inhaled through the respiratory tract. 
Increased gastric acid helps destroy an ingested 
antigen. Increased intestinal motility moves it through 
the GI tract faster minimizing absorption. Vasodilation 
and capillary permeability help to remove allergens 
from the circulation where they have the most 
potential for doing the most harm (Bledsoe, 351).  
There are three histamine receptors. 

(1) H1: Responsible for coronary artery 
vasoconstriction, bronchoconstriction, vasodilation 
(flushing), increased vascular permeability resulting in 
fluid shifts (hypotension) and tissue edema, and 
increased secretion of airway and nasal mucus, 
intestinal smooth muscle contraction (diarrhea, 
abdominal pain and cramping) and prostaglandin 
production. Decreases AV conduction time, so can lead 
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See NWC EMSS SOP, page 11, for 

specific management of the severities 

of reaction. 

to dysrhythmias. Histamine is also responsible for the 
pruritus (itching), pain and burning seen in many 
hypersensitivity reactions as well as airway vagal nerve 
stimulation. Positively, stimulation of H1 receptors 
helps to modulate the reaction. Further histamine 
release from H1 receptors is blocked by 
diphenhydramine (Benadryl). 

(2) H2: Stimulates ventricular and atrial 
contraction (+ inotropic effect), increases HR (+ 
chronotropic effect), coronary and peripheral 
vasodilation, gastric acid secretion, lower airway 
mucus production, inhibits basophil and neutrophil 
activity, suppresses T-cell stimulation, and cyclic AMP 
in the cells. Causes nausea, vomiting. (Reversed w/ H2 
blockers like Tagamet) 

(3) H3: Inhibits central and peripheral NS 
neurotransmitter release and may inhibit histamine 
formation. 

Allergic or hypersensitivity reactions occur on a 
spectrum of severity, from local (only MAST cells & 
basophils in the specific are of exposure are involved.   
Signs and symptoms are confined to the area / site of 
exposure, or the GI tracts after food ingestion.  
Systemic reaction (MAST cells and basophils all over 
the body are involved) ranges from mild to moderate 
to severe and life-threatening (anaphylaxis).  The 
cumulative result when there is an exaggerated 
histamine release – anaphylaxis - is a relative 
hypovolemia due to vasodilation and peripheral 
pooling of blood.     

Another type of hypersensitivity reaction not mediated 
by the antigen-antibody response, called delayed 
hypersensitivity reactions, are mediated instead by 
lymphocytes.  Offenders include poison oak, poison 
ivy, chemicals (nickel, fragrances, soaps, dyes), and 
latex.  One type of this reaction is contact dermatitis.  
Signs and symptoms  are normally seen at the site of 
contact with the offender, but may progress to more 
severe reactions requiring pharmacologic intervention.   

Severity of a reaction is affected by (1) quantity of the 
antigen (2) route and rapidity of absorption (most risky 
is parenteral ,  as the allergen is distributed throughout 
the body) (3) PMH of asthma or cardiac disease and/or 
(4) patients taking beta blocker drugs. 

Patient Assessment 

Maintain a high index of 
suspicion!  Scene size up: make 
sure it is safe for you to enter - 
rampaging bees???  S&S may involve only one body 
system or multiple systems.  They can have an abrupt 
onset with variable course ranging from mild to fatal.  
Most reactions will be evident within 30-60 seconds to 
minutes following exposure although a delay of several 
hours may occur in rare situations.  In general, the 
sooner the syndrome manifests, the more severe the 
reaction. Fatal outcomes usually occur within 30 
minutes of antigen exposure but some patients have 
developed symptoms up to 2 hours after exposure. 

Some patients may need definitive treatment before a 
thorough exam has been completed. Drug 
interventions may be needed on the basis of rapid 
initial assessments. You may not have time to identify 
the etiologic agent to substantiate your paramedic 
impression.  
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Primary assessment follows the ABCDE pneumonic.  
Be alert for signs of airway/ventilatory impairment: 

Upper airway 

• Angioneurotic edema, also known as angioedema 
o Involves the deep dermis, sub-q or 

submucosal tissues and can be either 
hereditary or acquired. 

o Well-demarcated, non-pitting, non-pruritic 
edema commonly found in the periorbital, 
oral, lingual (tongue), and pharyngeal 
areas, although the hands, feet, penis and 
scrotum may also be involved. Does not 
itch. 

o May persist for days. Classified as acute if lasts 
less than 6 weeks. Chronic if it lasts longer. 

• Hypersalivation 
• Laryngeal edema (hoarseness), change in voice 

(hoarseness) may progress to stridor 
• Secretions, nasal congestion, rhinitis, sneezing 
Lower airways 

• Dyspnea; 
sensation of 
tightness in chest 
and throat 

• Coughing / 
Retractions / 
Tachypnea 

• Wheezing due to intense bronchial swelling 
and spasm. May be evident without a 
stethoscope. No wheezing or diminished 
breath sounds may mean no breathing! 
Bronchospasm and laryngeal edema may 
induce swift respiratory arrest. 

Signs of cardiovascular decompensation/impairment 

• Chest pain 
• Tachycardia 
• Dysrhythmias 
• ↓ BP due to massive peripheral vasodilation and 3rd 

space Acute coronary syndromes 

• This leads to cardiovascular collapse, 
hypotension (BP  90), cardiac dysrhythmias, 

shock and coma 
History important if time permits! 

• OPQRST of chief complaint 
• Allergies: History of allergies to food, 

medications, plants insect stings 
environmental triggers, bites or others? 

• Medications 
o Does the patient have an epi-pen 

prescribed? 
o Have they taken anything already to 

relieve their symptoms? 
o Has the patient taken any NEW 

medication? 
o Are they on ace-inhibitors, beta 

blockers or allergy meds? 
o Past history 

• Ever had an allergic reaction in the past? 
• If so, when was their last reaction? 
• What was their 

response to therapy? 
Risk of recurrent 
systemic reactions 
about 28%. 

• How severe was the 
last reaction? Have 
they ever needed to 
be intubated or admitted to ICU? 

• Do they have any significant illnesses?  History 
of asthma, CVD 

• Last oral intake 
• Event specifics 

o What was the patient doing prior to 
the onset of their symptoms? 

o What was pt exposed to that could 
cause reaction?  Any new soaps, foods, 
household products, etc. 

o Route of exposure - injection, 
ingestion, inhalation, or contact? 
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1st exposure to antigen is different.► ►►Sensitization or primary response 

Occurs several days before cellular & humoral components of immune system respond 

IgG and IgM (generalized AB) first released to help fight off AG 

At same time, antigen-specific AB are formed: plasma B cells secrete AB that develop memory for the Ag 

 

 

 

 

 

If body is exposed to that antigen again, it will respond much more quickly with a much stronger response  
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Physical Exam: S&S of Allergic Reaction 
 

Neurological - level of consciousness Cutaneous (skin - 90%) 

Anxiety, apprehension, restlessness 
Altered mental status 
Dizziness 
Lightheadedness or syncope 
Headache 
Perioral tingling 
Seizures, syncope, coma 

Warmth, redness (flushing), tingling 
Pruritus (itching): palms, soles, back of throat  
Fine, red, rash appears diffusely- face, chest, back,     
abdomen   
Urticaria (hives): red, raised bumps-may appear and       
disappear across the bodyEdema 
Diaphoresis 
Cyanosis 

Mucus membranes Gastrointestinal 

Edema 
Burning 
↑ secretions  
Rhinorrhea 
Ocular itching, tearing    

Bloating, abdominal pain, cramping 
Hyperactive bowel sounds 
Nausea, vomiting, diarrhea 
Difficulty swallowing 
Loss of bowel control 

Renal Reproductive 

Urgency, incontinence or decreased urinary output Uterine cramping 

 
Anaphylaxis 

Definition: Severe allergic reaction with systemic involvement (skin, GI, resp, CV) with S&S of low resistance shock. Life 
threatening - needs immediate interventions! Can develop within 30-60 sec and cause death within minutes after 
exposure to a substance that sets off a biochemical chain of events. Shorter interval between exposure & reaction 
correlates with likelihood of greater reaction severity.   

 

Course of anaphylaxis 

The majorities of patients have a uniphasic course - 
develop S&S of anaphylaxis, recover with appropriate 
therapy, and remain asymptomatic.  Biphasic reaction 
(~20%):  second wave of S&S may recur 4-8 hours after 
the initial remission of anaphylaxis. Small percentage 
rebound at 24-48 hours. 

 

Risk factors for anaphylaxis 

• Failure to give epinephrine immediately 
• Beta blocker, ACEI therapy 
• Hx asthma, cardiac disease 
• Rapid IV allergen: Large doses of IV agents more 

likely to result in severe reactions than small 
doses by another route 

Diagnosing anaphylaxis: Diagnosis is based on clinical 
S&S and exposure history.  Skin, respiratory, CV S&S are 
most common.  Incidence (%) of S&S follows: 

Urticaria, angioedema   88% 
Upper airway edema   56% 
Dyspnea & wheezing   47% 
Flush     46% 
Dizziness, syncope, hypotension  33% 
GI     30% 

Rhinitis     16% 
Headache    15% 
Substernal pain      6% 
Itch without rash   4.5% 
Seizure     1.5% 
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Signs & Symptoms: Above plus intense 
bronchospasm, decreased/absent breath 
sounds or diffuses wheezes, laryngeal edema, 
hoarseness, stridor, severe dyspnea, cyanosis, 
respiratory failure, cardiovascular collapse, 
dysrhythmias, and 
coma. GI edema results 
in dysphagia, intense 
abdominal cramping, 
diarrhea, and vomiting.  
BP < 90. 

Airway Considerations   

If airway/ventilations 
severely compromised, 
consider the need for 
early intubation (DAI). 
If intubation is delayed, 
patients can 
deteriorate over a brief 
period of time (0.5 to 3 hours) with 
development of progressive stridor, severe 
dysphonia or aphonia (difficulty or inability to 
speak), laryngeal edema, massive lingual 
(tongue) swelling, facial and neck swelling, and 
hypoxemia. At this point both tracheal 

intubation and cricothyrotomy may be difficult 
or impossible. Attempts at tracheal intubation 
may only further increase laryngeal edema or 
compromise the airway with bleeding into the 
oropharynx and narrow glottic opening (AHA 

2010). Crics may be impossible 
because severe swelling will 
obliterate landmarks. In these 
desperate circumstances 
consider the need for the 
following: 

• Digital tracheal 
intubation if the patient is 
unconscious and non-responsive 
and VL unable to be performed 

• King airway if 
unconscious and no gag reflex 

• Needle cric followed by 
surgical cric 
Please refer to NWC EMSS SOP 

p. 11 for management interventions for the 
patient w/ anaphylaxis or arrest.

 

Heat-related Illness  
Heat is lost from the body to the external 
environment through skin, lungs, and excretions, 
via the processes of  

• Radiation: heat is lost to nearby objects or 
environment  (w/o contacting them) by 
constant emission of heat in the form of 
infrared rays.  

• Conduction: heat loss occurs to cooler 
surfaces (including air) by direct contact. 

• Convection: movement of air or water 
across skin surface removes heated air 
near the skin surface.   

• Evaporation: as liquid changes to vapor, 
heat is absorbed and accompanies the 

vaporized fluid into the air or to 
surrounding objects.   

In order to dissipate heat by the above processes, 
the body shunts blood towards the skin surface 
via capillary vasodilation.  This can increase flow 
7-20 times beyond the normal rate and can shunt 
up to 4 L/min. through those 
vessels, improving radiation and 
convection to dissipate heat.  
Vasodilation with shunting 
necessitates an increase in cardiac 
output 2-4 X normal. The heart 
must be capable of keeping up 
with the increased demand. HR 
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and SV both affect cardiac workload and oxygen 
consumption. If heat accumulates beyond the 
limits of a person to ↑ their cardiac output, heat 
accumulates and the temperature rises.   Sodium 
and water are retained by the kidneys in response 
to the release of aldosterone and growth 
hormone, to maintain adequate circulating 
volume.  
Sweating accounts for almost all heat loss until ambient air 
temperature rises to about 95° F, or humidity reaches 75%.    

About 97% of heat loss occurs at the skin/air interface with 
blood acting as the coolant.  Diaphoresis can markedly 
increase evaporative heat loss provided relative humidity is 
low enough that sweat can evaporate. At humidity levels  
>75%, evaporation decreases. At 90%, evaporation 
essentially ceases (Sanders, 1081).   The body tolerates 
volume losses of 5% without difficulty. Physiologic 
derangement occurs if losses exceed 7% without fluid 
replacement. 

 

Pathophysiology of heat illness 

With profuse sweating, sodium is transported to the 
skin and is lost with the sweat. This produces a 
rapid change in extracellular osmotic tension due to 
sodium and water losses with a build-up of lactic 
acid in the tissues.  Losses may be up to 3-4 L/hr 
with intense physical activity. One liter of sweat has 
20-50 mEq. of NaCl. The patient can experience a 
50% net decrease in Na due to profuse sweating.  
Hyponatremia can interfere with skeletal muscle 
relaxation thus producing cramps. Patients often 

replace sweat losses with water or non-electrolyte 
drinks that provide suboptimal salt intake and 
further dilute the serum sodium.   As the body 
attempts to dissipate heat through systemic 
vasodilation, blood pools in the periphery, which 
decreases circulation to the brain and other vital 
organs, producing signs and symptoms of shock. 
Diaphoresis results in volume depletion and 
electrolyte losses.  

 

Heat illness with failed thermoregulatory mechanisms: Heat Stroke 

Heat stroke is a state of thermoregulatory failure 
with ↑temperature after exposure to high 
environmental temperatures. Rapidly increasing 
body temperature causes neurologic dysfunction 
and organ damage throughout the throughout the 
body.   There are 2 types of heat stroke. 

Classic (passive) heat stroke:  Most common in 
elderly, small children, the chronically ill and those 
who live in homes without air conditioning. These 
patients often suffer from chronic diseases 
(diabetes, heart disease, alcoholism, or psychiatric 
disorders) which predispose them to the syndrome. 
Mortality approaches 70%-80%, depending on the 
age of the patient (elderly, very young), availability 
of treatment, and underlying illnesses. 

Exertional heat stroke:  Occurs in fit, young persons 
who exercise in hot, humid conditions.  Heat 

accumulates more rapidly than it can be dissipated. 
Because it develops over hours, dehydration may 
not be present. Half of the victims will still be 
sweating profusely. (High output cardiac failure). 
Mortality is about 20%
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Clinical Presentation Heat Cramps Heat Exhaustion Heat Stroke 

Muscle cramps + + / - - 

Temperature Normal Normal→low/may be higher 
with mixed illness 

Very high 

Respirations Normal to tachypnea Tachypnea w/ 
hyperventilation 

Hyperventilation→ventilatory 
failure 

Pulse Normal to tachycardia ↑ or ↓; weak and thready Full, rapid 

BP Normal ↓ or orthostatic hypotension. May be ↑ or ↓ 

Skin temp/color Normal Cool/pale or flushed Hot, red, flushed 

Skin moisture Diaphoretic Diaphoretic Diaphoretic or dry 

Mental status Intact Intact; may have syncope Always altered; confused → 
Coma 

Degree of severity/urgency Low Moderate High/severe 

 

THERMOREGULATION IN RESPONSE TO LIMITED HEAT STRESS 
 

Heat stimulus 
↓ 

Hypothalamus responds with compensatory instructions 
↓ 

Dilation of cutaneous blood vessels 
↓ 

Loss of heat by radiation and convection 
↓ 

Increased sudomotor activity 
↓ 

Sweating resulting in evaporative heat loss 
↓ 

Sodium and potassium losses 
↓ 

Increase in: 
Heart rate 

Stroke volume 
Cardiac output 

↓ 
Kidneys retain salt and water 
(saving fluid for evaporation) 

↓ 
Core temperature maintained 
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Things that HURT… 
Sunburn  

To carry out its functions, skin needs a specialized structure. The epidermis (outermost surface) and 
thinnest layer of the skin is subdivided into 5 layers composed of dying and dead cells that are pushed 
outward by new cells growing from beneath.  This normal outward migration helps to prevent invasion of 
bacteria and other pathogens.  Under the epidermis lies the thicker dermis, which consists of collagen and 
connective tissue.   It contains organelles such as blood vessels, hair follicles, sudoriferous glands that 
secrete sweat, and sensory fibers for pain, touch, pressure and temperature. Sebaceous glands secrete 
sebum, anoil that coats the epidermis and hair follicles making them pliable and providing a barrier to the 
flow of water through the skin.  Under the dermis is the subcutaneous tissue, which provides insulation 
against trauma and heat loss. 
 
Human skin tolerates 44° C (111° F) w/o injury.  When heated, body tissues change chemically, evaporating 
water and denaturing the proteins that make up cell membranes.  As temperatures increase, molecular 
speed increases, and the cell components begin to break down, especially membranes and proteins.  The 
result is widespread damage to the skin (integument system).  
 
Sunburn normally falls into the superficial or partial thickness 
category.  The depth of the burn is important in terms of 
wound care. 

Sunburn is a reddening of the skin following exposure to the 
sun or other ultraviolet light. The first signs of sunburn may 
not appear for a few hours, and the full effects may not 
appear for 24 hours or longer. Signs & symptoms include: 

• Red, tender skin that is warm to touch. 
• Blisters that develop hours to days later. 
• Severe reactions (sometimes called "sun poisoning"), including fever, chills, nausea, or rash. 
• Skin peeling on sunburned areas several days after the sunburn. 

By the time the skin starts to become painful and red, the damage has been done. Pain is worst between 
6 and 48 hours after exposure.  Blistering of the skin may occur if sunburn is severe.   

Sunburn results when the amount of exposure to the sun or other ultraviolet light source exceeds the 
ability of the body's protective pigment, melanin, to protect the skin. Sunburn in a very light-skinned 
person may occur in less than 15 minutes of midday sun exposure, while a dark-skinned person may 
tolerate the same exposure for hours.  Sun exposure can cause first and second degree burns. 

Factors that make sunburn more likely: 
1. Age:  infants, children & the elderly  
2. Fair skin 
3. Time of exposure: UV rays are strongest between 10:00 a.m. - 4:00 p.m. They are also stronger 

at higher altitudes & lower latitudes 
4. Prolonged exposure to an environment where the sun reflects off  water, sand, or snow  
5. Some medications (such as the antibiotic doxycycline)  

http://www.nlm.nih.gov/medlineplus/ency/article/003090.htm
http://www.nlm.nih.gov/medlineplus/ency/article/002256.htm
http://www.nlm.nih.gov/medlineplus/ency/article/000030.htm
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Indications that medical intervention is needed include:  

• Dizziness, syncope  
• Tachycardia, tachypnea 
• Extreme thirst 
• No urine output  
• Pale, clammy, or cool skin 
• Nausea, fever, chills, or rash 
• Eye pain and or light sensitivity 
• Severe, painful blisters 

BITES 
 

Comparison: Spiders, Scorpions, Ticks & Stingers 

 

 
Brown Recluse 

 
Black Widow 

 
Scorpion  
 

 
 Deer Tick 

 
Hymenoptera 

Ap
pe

ar
an

ce
  

• ¾ inch long, 
3-5 mm wide 

• Leg span 25¢ 
- 50¢ size 

• 6 eyes, in 3 
pairs, in 
semicircle 
(other 
spiders have 
8) 

• Violin-
shaped mark 
on back of 
head & 
thorax 

• ♀ Shiny black 
w/ orange or 
red hour-glass 
shaped mark 
on abdomen 

• Bulbous 
abdomen 

• < 1 inch long 
• ♂ half the size 

of ♀, brown in 
color 

• Yellow-brown 
• 1-3 in. long 
• Venom gland & 

stinger at end 
of tail 

• 8 legs 
• flattened, 

tear-shaped 
body 

• no eyes  
• crawls only  
• nymph = 

poppy seed, 
adult = 
sesame 
seed 

• adult ♂ 
deer ticks 
dk brown  

• ♀ solid 
black dorsal 
shield w/ 
reddish 
brown 
abdomen 

Specific to: 
• Bees 
• Wasps 
• Hornets 
• Yellow 

jackets 
• Ants 

http://www.nlm.nih.gov/medlineplus/ency/article/003117.htm
http://www.nlm.nih.gov/medlineplus/ency/article/003090.htm
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Ha
bi

ta
t 

• Midwest & 
mid-south 

• Sheltered, 
dry, dark, 
quiet areas 
in & around 
houses 

• Under loose 
bark, hollow 
logs, under 
stones, in 
dark storage 
areas, wood 
piles, 
cabinets, 
stored 
clothing 

• All parts of US 
• Under brush, 

lg stones, 
clumps of 
vegetation, 
grain fields, 
vineyards, 
trash heaps 

• If found in 
buildings – 
barns, 
outhouses 

• Hides under 
debris & 
buildings 
during day 

• AZ has the only 
dangerously 
venomous 
species 

wooded or 
brushy areas, or 
the edge area 
between forests 
and fields 

Bees found 
among flowers 
(pollen);  
wasps feed on 
flesh of decaying 
animals or dung 
– therefore, 
wasp stings have 
higher rate of 
infection.  

Pe
rs

on
al

ity
 

Timid Bites when web is 
disturbed 

• Stings only 
when provoked 

• Active at night 
•  
 

NA NA 

M
is

c.
 Hibernate.   

Most bites 
March – Oct. 

Come in on 
firewood or Xmas 
tree 

NA  NA 

Re
sp

on
se

 to
 V

en
om

 

• Neurotoxic 
venom 

• Local effects 
• Rarely 

systemic 
S&S: chills, 
fever, N&V, 
headache, 
malaise, joint 
pain, 
bleeding 
disorders 12-
24 hrs after 
bite; seen 
more 
frequently in 
children  

• Systemic 
• Potent 

neurotoxin 
• Affects ANS 
• Influenced by 

age, wt, 
general health 

• Acts on CNS 
• Affects cardiac 

& resp centers 
• Neurotoxic 
• Affects cardiac 

& resp centers 
of CNS 

 See SOP for 
range of reaction 
(local → severe 
systemic).  Bees 
& wasps venom 
actions are alike.   
Bee stingers  
have lg barbs, 
which cause 
stinger & abd to 
be torn off when 
they sting; wasp 
& hornet 
stingers remain 
intact – can sting 
multiple times. 
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Ch
ar

ac
te

ris
tic

s o
f B

ite
s 

• Initially 
painless 

• Usually in 
areas of thin 
skin – weak 
fangs 

• Usually one 
single bite 
only 

• Wound 
transitions 
hours-wks. 

• Central 
blister 
surrounded 
by white 
ring, w/in 
minutes - 8 
hrs after bite 

• 6-12 hrs 
after bite: 
edematous 
lesion w/ 
mottled 
center & 
irreg border 

• 12-24 hrs: 
necrotic 
center 
surrounded 
by ischemic 
zone (white) 
surrounded 
by area of 
redness 

• Necrotic 
zone may 
enlarge over 
days – wks 

• May result in 
tissue loss & 
require skin 
grafts 

• Immed. 
localized pain, 
redness, 
swelling 

• Feels like bee 
sting 

• Small raised, 
solid “pimple” 
typically 
inflamed but 
not producing 
pus. 

• Lg muscle 
spasms 

• W/in 1 hr:  
back, chest, 
shoulder, abd 
pain, spasms, 
cramps 

• Intense pain 
w/ high 
degree 
anxiety 

• Thready pulse 
• Diaphoresis 

over bite area 
or just on the 
affected 
extremity, or 
face & neck 
only 

• Slurred 
speech 

• HA, dizziness 
• Dysphagia, 

N&V 
• Fever 
• Ptosis 
• Severe HTN 
• Possible 

seizures 
• ↓ LOC 

• Mild to sharp 
localized pain, 
progressing to 
numbness 

• Usually no 
discoloration 
or swelling 

• Cardiac 
manifestations 
via SNS: HTN, 
↑ HR 

• Diaphoresis, 
gooseflesh 

• Hyperglycemia 
• Occas. Fever 
• Severe 

systemic rxn 
peaks in 5 hrs:  
restlessness, 
twitching, 
jerking, 
writhing, 
flailing; 
circulatory 
collapse; abd 
pain & 
cramping; 
N&V; hyper-
salivation; 
slurred speech; 
HTN; seizures; 
cardiac arrest 

Early localized 
bite:  
• Painless, 

flat, red 
lesion 

• May see  
outward-
spreading 
ring-like 
rash w/in 30 
days after 
bite 

• Border stays 
red, center 
becomes 
clear, blue 
or necrotic 

Specific to 
organism 
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• Remove all 

jewelry from 
limb 

• Apply cold 
pack 

• Support 
ABCs if 
systemic S&S 

• OLMC may 
order 
antihistamin
e if systemic 
S&S 

• Reassurance 
• Remove 

jewelry from 
limb 

• Apply cold 
pack to bite 

• Muscle 
relaxant 
(midazolam) if 
needed 

• Fentanyl for 
pain 

• Monitor for 
HTN 

• Reassurance 
• Loose 

constrictive 
band to 
occlude lymph 
flow 

• Place limb in 
ice water 
immediately or 
apply cold pack 
to help slow 
absorption of 
venom 

• Avoid 
analgesics 
(may ↑ resp 
symptoms) 

If responding @ 
time of bite, 
check clothing 
for, and, if 
appropriate,  
remove ticks by 
covering w/ 
soap and water 
(tick may back 
out) or grasp as 
close to head as 
possible and 
pull gently.  
Wash w/ soap 
and water.  

• Proximal 
venous 
constr bands 
if rapid ↑ 
swelling  

• Remove 
cause 
(scrape off 
stinger – do 
not tweeze) 

• Cold pack 
• No IV in 

same 
extremity as 
sting/bite 

O
th

er
 

• ♀ and ♂ 
equal size & 
danger 

• Most bites 
March – Oct. 

Female kills and 
eats male if he 
does not leave 
immediately after 
mating! 

• Carnivorous 
• Active at night 

Focus on deer 
tick as this tick 
is vector for 
Lyme disease 

Honeybees-most 
deadly animal in 
US; accounts for 
25% all deaths 
from animal 
envenomation! 
(nearly as many 
as from all 
venomous 
snakes 
combined!) 
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Patient resources 

■ Allergy and Asthma Network/Mothers of Asthmatics, Inc.  (800-878-4403) 
■ American Academy of Asthma, Allergy, and Immunology (800-822-2762) 
■ American College of Allergy, Asthma & Immunology  
■ American Lung Association (212-315-8700) 
■ Asthma and Allergy Foundation of America (800-7-ASTHMA) 
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Case Study # 1 
 
Paramedics called to a local office building for pt c/o difficult breathing.   
CC/HPI:  36/M is complaining of fullness in his throat and difficulty breathing,  
  began ~20 minutes after taking an Aleve (given to him by a co-worker) for a 
headache   
PMH-Meds: Pt. denies any PMH or known allergies 
PE:   BP 124/72, P 120, ECG ST, R 24, Lungs expiratory wheezing, O2 sat 95% RA 
  Skin warm & dry, slightly flushed, urticaria noted on chest, wt 210 lbs 
 
1 What is your initial impression/diagnosis?     

2 How would you rate the severity – mild, moderate, or 
severe?  

 

 What sign/symptoms support that level of severity?   

3 What is the 1st med, after O2, that EMS would give this pt?   

 Dose?         

 Route?         

 Site?         

 Why is that site recommended?   

 What is the desired action for this medication?   

 What are side effects of this medication?    

 Can this medication be repeated? If so, when?   

4 What is the 2nd medication that should be given?    

 Dose?         

 Route?         

 What is the desired action for that medication? 
  

 

 What are side effects of this med?   
  

 

5 How does the action of the 1st & 2nd medication differ?  
 

6 What is the 3rd med that should be given to this patient?   

 Dose?  

 Route?         

 Action?       
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Case Study # 2 
 
Paramedics called to a picnic area for a woman with a bee sting.   
CC/HPI: Friend stated she (40/F) was drinking a pop and a bee must have flown inside  
  the can; she become unconscious right before medics arrived 
PMH-Meds: Very allergic to bee stings; did not have her EpiPen with her 
  No other PMH, meds or allergies known 
PE:   Facial edema w/ audible stridor noted, wt ~150 lbs 
  BP 78/50, P 142, ECG ST, R 30, shallow, Lungs ↓ BS bilat, O2 sat 77% RA 
 
1 What is your initial impression/diagnosis?     

2 How would you rate the severity – mild, moderate, or 
severe?  

 

 What sign/symptoms supports that level of 
 severity?  

 

3 What is the 1st med, after O2, that you would give this pt?   

 Dose?         

 Route?         

 What is the desired action for this medication?   

 What are side effects of this medication?    

 Can this medication be repeated? If so, when?   

4 What if are unable to immediately establish an IV/IO on 
this pt? 

 

At what rate should the IVF be infused?  

5 If the SBP remains below 90, what should be given?  

Dose?  

What additional medication should be given?   

6  Dose?         

 Route?         

 What is the desired action for that medication?   

 What are side effects of this med?     

  

7 If this pt were to go into cardiac arrest, how would the care 
differ? 
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Case Study # 3 
 
Paramedics called to the park for the 28F sitting on the park bench   
CC/HPI: Pt has her eyes closed, with her head back resting on the bench,  
PMH-Meds: Diphenhydramine for allergies; had a late night “celebrating” her boyfriend’s 
birthday at the bar  
PE:  Her face is flushed and warm to the touch with sweating noted on skin.  
  BP 96/50, P 130, weak, R 32, able to clearly speak but appears tired from trying 
to get in a    quick 5 mile run in-now feels nauseous. 
  Lungs clear, O2 sat 95%, EtCO2 58 w/ square shaped waveform 
   
   

1 What is your impression/diagnosis?  

How would you rate the severity?  

2 What sign/symptoms support that level of severity?  

3 What is your 1st treatment for this pt?  

Route?  

4 What is your 2nd treatment for this pt?  
 

Dose?  

Route?  

5 What is the 3rd treatment for this pt?  

Special considerations?  
 

6 What additional precautions should be taken for this pt?  
 

7 What should be thought of in case the patient does start 
to seize? 

 

8 What medication should be given if seizure activity is 
noted? 

 

Dose?  
 
 

9 What medications or substances predispose patients to 
heat emergencies? 

 
 
 
 
 



NWC EMSS CE May 2018 
Summer Emergencies 
 
Case Study # 4 
 
Paramedics called to the train station where a 45/M is lying on the ground  
CC/HPI: Pt has his eyes closed, not responsive to verbal stimuli, only groans to verbal 
stimuli and is    noted to be wearing multiple layers of coats.  
PMH-Meds: UNKNOWN 
PE:  His face is cherry red and hot to the touch with dry skin noted.  
  T: 106° F, BP 80/50, P 112, R 32, after pulling off multiple layers skin hot to touch 
  Lungs clear, O2 sat 93%, EtCO2 58 w/ square shaped waveform;  
   

1 What is your impression/diagnosis?  

What other situations should be anticipated when 
finding a pt in this condition? 

 
 

Why does she have an altered mental status?   
 
 

How should her airway be secured?  

2 How would you rate the severity?  

What sign/symptoms support that level of severity?  
 

3 What is your 1st treatment for this pt?  

Route?  

4 What is your 2nd treatment for this pt?  

Dose?  

Route?  

Can this be repeated, if so when?  

5 Due to pts level of distress, should preparations be taken 
for other problems? 

 

What?  

6 What is the concern in precipitating a quick change in 
temperature for this patient? 

 
 
 

7 What should be thought of in case the patient does start 
to seize? 

 

8 What medication should be given if seizure activity is 
noted? 

 

Dose?  
 

9 How should you attempt to cool this patient?   
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Case Study # 5 
 
EMS is dispatched to a local recreation area for a possible drowning.  Witnesses state a ~ 60/ 
y/o local male resident was seen leaning over the side of his boat reaching for something 
floating in the water, then falling out of the boat.  There is a strong current and he was noted to 
struggle for a short time before disappearing under the water.  Witnesses state they immediately 
drove their boats to the site where he was last seen, and found him a short distance 
downstream, awake but exhausted, clinging to some rocks, coughing.  You find the patient 
propped up on the bank, responsive, with increased work of breathing and frequent coughing.  
 
CC/HPI: “It’s hard to breathe” 
PMH-Meds: No PMH or meds – “I don’t go to doctors.”  Admits to daily alcohol use.   
PE:  A&O X 4. BP 156/86, P 118, ECG ST, R 26, SpO2 91%, ETCO2 32 and square.  
Auscultation    of breath sounds reveals “congestion” / rhonchi throughout. No 
accessory muscle use noted.     He is able to speak 3-4 words at a time.  
Skin is pale & moist, & is shivering mildly (still     in wet clothing).  
Pulses strong, reg. - ST.  He moves everything, and denies pain.  T 96.4 F  
  

1 What is your impression/diagnosis?  
 

What interventions are indicated as a result of your 
findings in A and B of physical examination?   

 
 
 

Does this pt need SMR?   
 

2 If the patient’s SBP dropped to < 90 in spite of ↓PEEP, 
but still had adequate R effort, how should oxygenation 
be managed?   

 
 

3 What other interventions are indicated?  
 

4 Would you start an IV on this pt?    
 

5 The patient does not want to go to the hospital.  He says 
“my friends here will take me home”.  What should EMS 
discuss with the patent to increase likelihood that he will 
agree to transport?   

 
 
 

6 If the pt was instead found unresponsive & w/ labored, 
gasping resps a palpable pulse, how would you treat the 
patient?   

 
 

7 The pt does not resume breathing after a period of 
assisted ventilations.  How should airway be managed?   

 
 

8 Does EMS need to clear aspirated water from this pt’s 
airway?   

 
 
 

9 What untoward event should EMS be prepared for since 
the pt required assisted ventilations?   
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