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Stinging Insect Hypersensitivity
• The players
• Systemic Reactions:
– Signs and symptoms
– Testing
– Treatment

• Large Local Reactions

• What about honey for pollen allergies?

-Domestic honeybees
are found in commercial
hives, wild honeybees in
tree hollows or old logs
-Will leave a barbed
stinger and attached
venom sac
- Africanized honeybees

Honey Bee

are more aggressive
and may attack in
swarms
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Honey Bee Stings

Distribution of Africanized Honeybees
in the United States

Stohlgren TJ et al, Environmental and Ecology Research 2:311, 2014
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-Builds nests in the
ground and can be
encountered during yard
work, farming, and
gardening
- Scavengers and are
often present at outdoor
events where food and
drink are served

Yellow Jacket

Yellow Jacket Nest in a Potted Plant
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Yellow Jacket Stings

-Build honeycomb nests
often in shrubs and
under the eaves of
houses and barns,
sometimes under
benches
- Scavengers, like
yellow jackets

Paper wasp
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-Extremely aggressive
and build large nests,
usually in trees or
shrubs, which despite
their large size can go
undetected

Bald faced hornet

-Can be red or black
-Builds mounds in fresh
soil that can be 1 to 2
feet in diameter and
elevated at least several
inches

Fire ant

-Very aggressive,
particularly if the nest is
disturbed, and will sting
multiple times in a
circular pattern,
producing sterile
pseudopustules

6

2/11/2017

Geographic Distribution of Imported
Fire Ants in the United States

Identification of Stinging Insects Not Always
Reliable
• Patients are not entomologists
– Will skin test to all venoms
• Sometimes clues can help identify the insect
– Presence of stinger remaining in skin is suggestive
of honeybee
– Presence of a pustule suggests fire ant
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Stinging Insect Hypersensitivity
• The players
• Systemic Reactions:
– Signs and symptoms
– Testing
– Treatment

Stinging Insect Epidemiology

• Anaphylactic sting reactions account for at least 40
deaths per year in the United States
• Potentially life-threatening systemic reactions to stings
occur in 0.4-0.8% of children and 3% of adults
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Stinging Insect Epidemiology
• Most insect stings produce a transient local reaction
that resolves without treatment
• Marked local swelling extending from the sting site is
usually an IgE-mediated late phase reaction
• Risk of a systemic reaction in patients who experience
large local reactions is no more than 5-10%

Systemic Reactions
• Urticaria and angioedema
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Systemic Reactions
• Urticaria and angioedema
• Bronchospasm and edema of the large airway
• Hypotension
• Most common causes of death:
– Laryngeal edema
– Circulatory failure

Patients Who Have a History of Systemic
Reaction to an Insect Sting
• Educated in avoidance of stinging insects
• Carry epinephrine for emergency self administration
(might need more than 1)
• Undergo testing for specific IgE antibodies to stinging
insects
• Be considered for immunotherapy with insect venom
or fire ant whole body extract
• Consider carrying medical identification for stinging
insect hypersensitivity
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Smith PL et al, J Clin Invest 66:1072-80, 1980

Smith PL et al, J Clin Invest 66:1072-80, 1980
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Skin Testing and Immunotherapy
• Venom extracts available for:
– Honeybee
– Yellow jacket
– White faced hornet
– Yellow hornet
– Wasp

• Whole body extract available for:
– Fire ant

Patient with Systemic Reaction and Positive Skin
Test

• Approximately 30-60% of patients with a history of
systemic reaction with sting who have positive skin
testing or blood test will experience a systemic
reaction when re-stung
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What to Do for a Patient with Negative Skin Tests, but
a Convincing History of Anaphylaxis
• Consider blood testing
• Repeat skin testing
“Although one might want to wait for this period of
time before initial testing, it might be important to
skin test patients without waiting, especially if rapid
initiation on VIT is required”

Who Should Receive VIT?
• VIT is generally not necessary in children 16 years old or
younger who have experienced isolated cutaneous
systemic reactions without other systemic
manifestations after an insect sting
– Only a 10% chance of a systemic reaction if re-stung
– Subsequent reaction is unlikely to be worse than the isolated
cutaneous reaction

• Natural history of fire ant hypersensitivity in children
with only cutaneous manifestations not yet elucidated,
therefore consider VIT in endemic areas
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Practical Aspects of VIT in the Clinic
• Candidates should be informed in writing or verbally
with documentation in the record about the risks and
benefits related to the procedure
• Patients should receive a description of the procedure
and knowledge that despite the risk of anaphylaxis is
small, they must wait 30 min after injection of VIT

Practical Aspects of VIT in the Clinic
• Patients with insect venom allergy taking β-blockers
are at greater risk for more serious anaphylaxis to VIT
or sting
• Patients with stinging insect hypersensitivity should
not be prescribed β-blockers unless absolutely
necessary
• Risk of VIT is judged to be less than the risk of a lifethreatening reaction to future sting
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Effectiveness of VIT
• VIT is extremely effective in reducing the risk of a
subsequent reaction from an insect sting to less than
5%
• Sting reactions that occur during VIT are usually
milder than those experienced before VIT

How Long Should VIT be Continued?
• One initiated, VIT should be continued for at least 3
to 5 years
• Despite the persistence of a positive skin test, 8090% of patients will not have a systemic reaction to
an insect sting if VIT is stopped after 3 to 5 years

15

2/11/2017

Stinging Insect Hypersensitivity
• The players
• Systemic Reactions:
– Signs and symptoms
– Testing
– Treatment

• Large Local Reactions

Large Local Reactions

16

2/11/2017

What About Large Local Reactions?
• Treatment:
– Cold compresses might help to reduce local pain and
swelling
– Oral antihistamines and oral analgesics might help reduce
the pain or itching with cutaneous reactions
– Many physicians use oral corticosteroids for large local
reactions, although proof of efficacy is lacking
– Antibiotics are not indicated unless there is clear evidence
of a secondary infection
– Vast majority of patients with large local reactions need
only symptomatic care and are not candidates for venom
specific IgE testing or VIT

Factors Associated with Low Risk of Severe
Anaphylactic Reaction

•
•
•
•

History of large local reaction
History of strictly cutaneous systemic reactions
Continuing maintenance VIT
Discontinued VIT after completing more than 5 years
of treatment
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Factors Associated with High Risk of Severe
Anaphylactic Reaction

•
•
•
•
•

Extreme or near fatal reaction to a sting
Systemic reactions during VIT
Severe honeybee allergy
Underlying medical conditions
Frequent unavoidable exposure

Honey for the Treatment of Allergies?
• Study conducted at the University of Connecticut
• 36 patients with allergic rhinitis and positive skin tests to local
allergens who were randomized to either:
– locally collected, unpasteurized, unfiltered honey
– nationally collected, filtered, and pasteurized honey
– corn syrup with synthetic honey flavoring
– one tablespoonful a day of the honey or substitute
• Maintained a diary tracking 10 subjective allergy symptoms
• Neither honey group experienced relief from their symptoms in
excess of that seen in the placebo group
Rajan TV et al, Ann Allergy Asthma Immunol 88:198-203, 2002
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Thank you!

Medical Aspects of Beekeeping
NABA February 12, 2017
Seth Cooper
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EPIPEN
• Mylan raised price 500% since 2009
• Mylan agreed to pay $ 465 million to settle with
US Dept. of Justice for wrongly classifying EpiPen
devices as generic under Medicaid
• Lawsuit Linda Bates v. Mylan saw cost go from
about $ 50 to $ 600 for son with peanut allergy
• Canada EpiPen just over $ 100

20

2/11/2017

21

2/11/2017

22

2/11/2017

$ 5.00

$ 110 CVS

Coupon knocks off $100
Reported January 12, 2017
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Bee Stings
• Bees sting when they perceive the hive to be
threatened
• Honey bees only hymenoptera with strongly
barbed stings
– Queen stinger not barbed
– Drones don’t have stingers
– Sting’s injection of apitoxin accompanied by release of alarm pheromones;
attracts other bees who exhibit defensive behaviors
– Pheromones do not dissipate or wash off quickly - smell like bananas

Bee Stings
• Stinger consists of 3 parts: stylus and two barbed
slides or lancets
• Bee does not push the sting in; drawn in by the barbed
slides
• Slides move alternatively up and down the stylus so
when the barb of one slide has caught and retracts, it
pulls the stylus and other barbed slide into the wound.
• When other barb has caught, it also retracts up the
stylus pulling the stinger further in
• Process repeated till stinger fully in
• Continues after the sting and its mechanism detached
from the bee
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By Waugsberg - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=2667096

2 Minutes

By Waugsberg - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=2667153
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6 minutes later

27 minutes later

By Waugsberg - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=2667178

By Waugsberg - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=2667164
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One day later

By SuperManu; Edit by Waugsberg (color correction) - Own work, CC
BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=4402330
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Alternative Medicine Uses of Bee
Venom
• Treatment of arthritis and other painful conditions
• Evidence is anecdotal, preliminary, poor methodology
• Apitherapy not currently accepted as viable medical
treatment for any condition or disease
• Can cause worsening in multiple sclerosis symptoms
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Queen Bee Stings
• Smooth stinger and can sting skin bearing
creatures multiple times
• Does not sting in defense of hive
• Uses stings to dispatch rival queens
• Queen breeders who handle multiple queens and
have queen pheromones on their hands
sometimes stung by the queen

Treatment of Bee Stings
• REMOVE THE STINGER AS RAPIDLY AS POSSIBLE
• Cold Compress / Ice
• Benzocaine / Menthol / Oral Antihistamine / Cortisone
cream / Calamine Lotion
• Ammonia / Sweat ( Venom is acidic - neutralization may
provide some relief. Soap and water
• Don’t scratch the site: releases histamine that increases
itching / inflammation
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Traditional Remedies That Don’t Work
•
•
•
•
•
•
•
•
•

Tobacco pastes
Salt / Baking Soda
Papain / Aspirin
Toothpaste
Clay
Garlic
Urine
Onions
Copper Coins

Allergy to Bee Venom
• 2% of people develop hypersensitivity to bee venom
• More severe reaction when stung later
• Can happen after a single sting or series of stings with
normal reaction
• Highly allergic reaction: anaphylactic shock can be life
threatening
• Requires emergency treatment: epinephrine and to ER
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Medical Benefits of Honey
Honey and the Common Cold
• Claims to calm inflamed membranes and eases a
cough
• Honey superior to dextromethorphan (cough
suppressant) and Diphenhydramine
(antihistamine) in suppressing nighttime cough
• Homeopathic physicians especially like
buckwheat honey

Honey in Wound Care
• Manuka honey used to treat chronic leg ulcers and pressure
sores
• Manuka honey from New Zealand from nectar of
Leptospermum scoparium; FDA approved 2007 Medihoney
for wounds and skin ulcers; Purified with ultraviolet light
rather than heat in order to preserve antibacterial action
• Not used in burns as it can cause pain
• Ordinary honey not as effective due to less acidity
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Honey and Allergies
• Most allergy sufferers sensitive to wind-carried
pollens like grass and ragweed---not the pollen
carried by honeybees
• Even if allergens are in honey, they are broken
down by stomach acid and don’t trigger an
immune response
• Placebo effect very real and validated, so don’t
try to talk people out of strongly held beliefs that
it works for them: it probably does!!

Honey and Diabetes
• Although honey is a natural sugar, no better than
ordinary white or brown sugar for people with diabetes
• Tablespoon of honey has more carbohydrates and
calories than granulated white or brown sugar
• Although some diabetics don’t classify honey as sugar,
“sugar is sugar”
• Honey has some vitamins and antioxidants; darker
honey has higher levels of antioxidants
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Never Give Honey to an Infant
• Risk of botulism
• Spores of botulism bacteria in soil and dust may be in
honey
• Infants do not have fully developed immune system
especially in gastrointestinal tract to defend against this
infection
• Cereals that contain honey OK since honey has been
cooked

Medical Benefits of Propolis
• Medical uses date back to 350 BC, the time of
Aristotle
• Greeks used for abscesses
• Assyrians for healing wounds and tumors
• Egyptians for mummification
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Medical Benefits of Propolis
• Cold Sores (Herpes simplex virus) 3% ointment
– (Herstat or ColdSore-FX)

• Genital Herpes
– Research suggests lesions heal faster than with 5%
Acyclovir

• Mouth Surgery mouth rinse improves healing and
reduces pain

Medical Uses of Propolis
with Insufficient Evidence
•
•
•
•
•
•
•
•
•

Canker Sores
Helicobacter pylori
Giardiasis
Minor burns
Thrush (oropharyngeal
candidiasis)
Upper respiratory
infections
Vaginitis
Cancer sores
Tuberculosis

• Infections
• Improving immune
response
• Ulcers
• Wounds
• Inflammation
• Middle ear infection
• Fungal nail infections
• Dental care
• Diabetes
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Medical Benefits of Bee Pollen
• Herbalists tout bee pollen as an exceptionally
nutritious food
• Claimed as cure for certain health problems
• Contains vitamins, minerals, carbohydrates,
lipids, and protein
• Yet, after years of research, scientists still cannot
confirm bee pollen has any health benefits
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Medical Uses of Royal Jelly
•
•
•
•
•
•
•
•
•

Asthma
Hay Fever
Liver disease
Pancreatitis
Insomnia
Premenstrual Syndrome
Stomach ulcers
General health tonic
Baldness

Kidney disease
Bone fractures
Menopausal symptoms
Skin Disorders
High Cholesterol
Fighting effects of aging
Boosting immune
system
• Brain Tonic
•
•
•
•
•
•
•

• Infertility: applying solution containing royal jelly,
Egyptian bee honey and bee bread to vagina for 2
weeks may increase rate of pregnancy in couples with
fertility problems
• High cholesterol: injection, sublingual, or oral royal
jelly may lower cholesterol
• Premenstrual syndrome: (Femal, Nayumin Pharma) by
mouth for 2 menstrual cycles seems to decrease PMS
symptoms including irritability, weight increase, and
swelling
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Bee Rules
Michael Brent, Esq.

Tennessee Apiary Act of 1995
(TCA Sections 44-15-101 et seq.)
…enables and provides for the development of regulatory programs for
beekeeping activities…

Every beekeeper owning one (1) or more colonies
of bees shall register each apiary location …
every three (3) years
No [local government] shall adopt or continue in effect any ordinance
or resolution prohibiting the establishment or maintenance of
honeybees in hives, provided [such hives are maintained] in compliance
with this chapter
This section shall not be construed to restrict or otherwise limit the
zoning authority of [any local government]
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Apiary Act Offers
Protection from Liability
Any person who has registered an apiary pursuant to [the Apiary
Act] … is otherwise in compliance with [the Apiary Act and]
operates such apiary in a reasonable manner …
…shall NOT be liable …
…for any personal injury or property damage that is caused by the
keeping and maintaining of [bees or bee equipment]
[HOWEVER]
The limitation of liability established by this section shall not
apply to intentional tortious conduct or acts or omissions
constituting gross negligence
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Enhancing the Apiary Act
Liability Protections
Signage
Waivers and Releases
Common Sense Rules and Best Practices

Friendly Signs
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Soft Warning Signs

No Trespassing Signs
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Waivers and Releases
Entering an Apiary
Participating in Education/Training
Removal of Bee Swarms
Removal of Bees from Structures
Photo/Model Releases

Waivers and Releases for Minors
General Barriers to Enforcement
Restrictions on Medical Costs
Parent or other Relative
Non-Relatives
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Tennessee Voluntary Honey Bee
Best Management Practices
Limitation as to number of hives :
<0.5 acre : 4 hives
0.5 acre - 1 acre : 6 hives
1 - 5 acres: 8 hives
More than 5 acres: No Limit
No limit if all hives are 200+ feet in any direction from all
inhabited dwellings on adjoining developed properties , or if all
hives are 20 feet or more above the ground on a platform or roof
top
Hive entrances face away from neighboring property and in such
a direction that bees in flight gain an altitude of 6 feet or more
when they arrive at neighboring property (naturally or through
the use of vegetation, fencing or other barriers

Sources for Tennessee Bee Rules
•
•
•
•

http://www.lexisnexis.com/hottopics/tncode
http://sos.tn.gov/effective-rules
http://attorneygeneral.tn.gov
https://www.tn.gov/agriculture/topic/agbusinesses-bees
• https://ag.tennessee.edu/EPP/Pages/Bees%20
and%20Beekeeping/home.aspx

43

