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	3. Epidemiology
Taxonomy
Insect venom allergy
Clinical  manifestations
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Prevention
Questions
 


	4. E p i  d e m i o l o g y
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Bilò, M.B. and Bonifazi, F. (2009), The natural history and epidemiology of insect venom allergy: clinical implications. Clinical & Experimental Allergy, 39: 1467-1476.
Graif Y, Romano-Zelekha O, Livne I, Green MS, Shohat T. Allergic reactions to insect stings: results from a national survey of 10,000 junior high school children in Israel. J Allergy Clin Immunol.
2006 Jun;117(6):1435-9.
 


	5. E p i  d e m i o l o g y
Prevalence
1. Large local reactions 2.4% to
26.4% , up to 38% in beekeepers
Bilò MB, Bonifazi F. The natural history and epidemiology of insect venom allergy: clinical implications. Clin Exp Allergy.
2009 Oct;39(10):1467-76.
Graif Y, Romano-Zelekha O, Livne I, Green MS, Shohat T. Allergic reactions to insect stings: results from a national survey of
10,000 junior high school children in Israel. J Allergy Clin Immunol. 2006 Jun;117(6):1435-9.
 


	6. E p i  d e m i o l o g y
Prevalence
1. Large local reactions 2.4% to
26.4% , up to 38% in beekeepers
2. Systemic reaction 0.5-3.3 % in US
study , 0.3%-7.5% in European
study
3. From very few studies in children,
the prevalence rates of SRs are
lower, ranging from 0.15% to
0.8%.
Biló BM, Rueff F, Mosbech H, Bonifazi F, Oude-Elberink JN; EAACI Interest Group on Insect Venom Hypersensitivity.
Diagnosis of Hymenoptera venom allergy. Allergy. 2005 Nov;60(11):1339-49.
 


	7. E p i  d e m i o l o g y
Bousquet J, Ménardo JL, Aznar R, Robinet-Lévy M, Michel FB. Clinical and immunologic survey in beekeepers in relation to
their sensitization. J Allergy Clin Immunol. 1984 Mar;73(3):332-40.
 


	8. A n a  p h y l a x i s
Yocum MW, Butterfield JH, Klein JS, Volcheck GW, Schroeder DR, Silverstein MD. Epidemiology of anaphylaxis in Olmsted
County: A population-based study. J Allergy Clin Immunol. 1999 Aug;104(2 Pt 1):452-6.
Antonicelli, Leonardo; Bilò, M. Beatrice; Bonifazi, Floriano. Epidemiology of Hymenoptera allergy. Current
Opinion in Allergy and Clinical Immunology 2(4):p 341-346, August 2002.
United States : incidence rate of
anaphylactic shock is 21 per
100,000 inhabitants per year (15%)
and peaks in summertime
England (16%)
Australia (17.5%)
 


	9. M o r  t a l i t y
Antonicelli, Leonardo; Bilò, M. Beatrice; Bonifazi, Floriano. Epidemiology of Hymenoptera allergy. Current Opinion in
Allergy and Clinical Immunology 2(4):p 341-346, August 2002.
Low mortality : USA 40 deaths a year
A study reported the presence of specific immunoglobulin E to venoms in 23% of the post-mortem sera samples taken
from victims between 15 and 65 years of age, who died suddenly and inexplicably between the end of May and the
beginning of November
 


	10. R i s  k f a c t o r f o r d e a t h
Honey-bees 43%
Vespids 36%
Species
Male : Female 3 : 1
Sex
Middled Aged > children
Atherosclerosis , coronary artery disease and/or chronic
obstructive pulmonary disease in older patients
Age
Antonicelli, Leonardo; Bilò, M. Beatrice; Bonifazi, Floriano. Epidemiology of Hymenoptera allergy. Current Opinion in
Allergy and Clinical Immunology 2(4):p 341-346, August 2002.
 


	11. B e e  k e e p e r i n T h a i l a n d
86.1 % : Decreased severity after being stung over the
year
93.6% Local reaction
11.4 % Large Local reaction
2.5% Anaphylaxis but no any anaphylactic shock
Severity
70.85 % Doing nothing after being stung
Only 5.9 % visit hospital
Awareness
70.8 %, Being Stung > 100 times
Prevalence
Intapun P, Dankai D, Lao-Araya M. Clinical and immunological characteristics of bee venom hypersensitivity among
beekeepers in Thailand. Asian Pac J Allergy Immunol. 2021 Oct 31.
 


	12. B e e  k e e p e r i n O t h e r c o u n t r y
Germany
6.5 % Systemic reaction
2% Anaphylaxis
Turkish
Intapun P, Dankai D, Lao-Araya M. Clinical and immunological characteristics of bee venom hypersensitivity among
beekeepers in Thailand. Asian Pac J Allergy Immunol. 2021 Oct 31.
4.4% Systemic reaction
Not different to normal population
 


	13. Ant
T a x  o n o m y
 


	14. A p i  d a e
• Honeybee (Apis melifera)
• Bumble bees (Bombus terrestris)
• Africanized honeybee, killer bee (Apis mellifera scutellata)
 


	15. H o n  e y b e e
Honeybee (Apis melifera)
• Most important cause of allergy
• Nest in natural hollows; trees
• Non-Aggressive without
considerable provocation,
mostly defense of nest and
queen
• Loss sting (and venom sac)
when stinging → death
• Risk persons: children, others
who run outdoors without
shoes or handle flowering
plants without gloves Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
 


	16. B u m  b l e b e e s
• Larger than honeybee
• Buzzing sound
• Nest at ground
• Not aggressive, not usually
sting → uncommon cause
• Able to sting several time
• Risk persons: area of
higher exposure;
greenhouse workers
• Limited cross reactivity
with honeybee
Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
 


	17. A p i  d a e
Family Scientific name Common name Thai name
Apidae (Apinae) Apis dorsata Giant bee ผึ้งหลวง
Apis cerana Indian bee ผึ้งโพรง
Apis florea Small bee ผึ้งมิ้ม
Apis andreniformis Black dwarf honeybee ผึ้งมิ้มเล็ก ผึ้งม้าม
Apis mellifera Honeybee ผึ้งพันธุ์ต่างประเทศ
Bombus species Bumble bee ผึ้งหึ่ง
Apis dorsata Apis cerana Apis florea Apis andreniformis Apis mellifera Bumble bee
 


	18. Yellow jacket Hornet  Paper wasp
V e s p i d
Subfamily Scientific name Common name Thai name
Vespinae Vespa tropica Tropical hornet ต่อหลุม ต่อหัวเสือแถบใหญ่
Vespa affinis Tropical hornet ต่อหัวเสือบ้าน
Vespa basalis ต่อหัวเสือดา
Vespa binghami ต่อหัวเสือบิงแฮม
Vespa velutina ต่อหัวเสือดอย
Vespa bicolor ต่อหัวเสือเหลือง
Vespa mandarinia ต่อหัวเสือยักษ์
Vespa mocsaryana ต่อหัวเสือปักษ์ใต้
Vespa multimaculata ต่อหัวเสือปากลาย
Provespa barthelemyi ต่อนอนวันธรรมดา
Provespa anomala ต่อนอนวันเล็ก
Vespula species Yellow jacket ไม่พบในประเทศไทย
Dolichovespula maculate White faced hornet ไม่พบในประเทศไทย
Dolichovespula arenaria Yellow hornet ไม่พบในประเทศไทย
Polistinae Polistes sagitharius Paper wasp ต่อกระดาษ แตน
Polistes stigma ต่อฝักบัว
Polistes fasgatus ต่อท้องยาว แตน
Stenogastrinae Eustenogaster nigra Hover wasp ไม่พบในประเทศไทย
H o r n e t
ต่ อ
W a s p
แ ต น
 


	19. V e s  p i d
Subfamily Scientific name Common name Thai name
Vespinae Vespa tropica Tropical hornet ต่อหลุม ต่อหัวเสือแถบใหญ่
Vespa affinis Tropical hornet ต่อหัวเสือบ้าน
Vespa basalis ต่อหัวเสือดา
Vespa binghami ต่อหัวเสือบิงแฮม
Vespa velutina ต่อหัวเสือดอย
Vespa bicolor ต่อหัวเสือเหลือง
Vespa mandarinia ต่อหัวเสือยักษ์
Vespa mocsaryana ต่อหัวเสือปักษ์ใต้
Vespa multimaculata ต่อหัวเสือปากลาย
Provespa barthelemyi ต่อนอนวันธรรมดา
Provespa anomala ต่อนอนวันเล็ก
Vespula species Yellow jacket ไม่พบในประเทศไทย
Dolichovespula maculate White faced hornet ไม่พบในประเทศไทย
Dolichovespula arenaria Yellow hornet ไม่พบในประเทศไทย
Polistinae Polistes sagitharius Paper wasp ต่อกระดาษ แตน
Polistes stigma ต่อฝักบัว
Polistes fasgatus ต่อท้องยาว แตน
Stenogastrinae Eustenogaster nigra Hover wasp ไม่พบในประเทศไทย
Vespa mandarinia
Vespa affinis
Vespa tropica Yellow jacket
White faced hornet
Yellow hornet
Paper wasp
 


	20. V e s  p i d
• Use a wood pulp to construct nests
containing one or more layers of
comb
• Each of which contain a large
number of cells
• Attached in vertical
arrangement
• Usually enclosed in papier
mache outer layers
• Not commonly autotomize, able to
sting repeatedly
• Sting autotomy is not unique
to honeybee
• Some yellow jackets species
leave sting apparatus in skin
Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
 


	21. V e s  p i d a e : V e s p u l a
Yellow jacket
• Wasps in Europe, yellow jacket in the US
• Not found in Thailand
• Scarvengers: seek food at picnics and in
orchards, trashcans and dumpsters
• Highly aggressive and sting for no
apparent reason
• Nests located in ground or in cracks in
buildigs or residential landscape materials
Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
 


	22. V e s  p i d a e : D o l i c h o v e s p u l a
Yellow hornets and white-faced hornets
• Not found in Thailand
• Aerial nesting yellow jackets
• Look very similar to Vespula: black and
yellow stripes on abdomen
• Slightly larger size
• Often build their nests in shrubs and
trees
• Sensitivity to vibration → initiate
defensive sting behavior
white-faced hornet
Yellow hornet
Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
 


	23. V e s  p i d a e : P o l i s t e s
Paper wasps
• Narrow waist
• Variable color; black, brown, red or striped
• Similar nests to those of other vespids but
usually limited to single layer of open cells
with minimal outer covering
• Nests often found on eaves or windowsills of
home and on railing of wood decks
• Less aggressive
Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
 




	26. Vespa affinis
Vespa tropica
Vespa  mandarinia
ต่อหัวเสือ
Provespa anomala Provespa barthelemyi
ต่อนอน
 




	29. I n s  e c t v e n o m
Vasoactive substances: burning, pain, itching
experienced from a sting
• Amines: histamine, dopamine, norepinephrine
• Acetylcholine
• Kinins
Primary protein enzymes
• Phospholipase
• Hyaluronidase
• Apamin (neurotoxin)
• Mellitin, antigen 5
 


	30. I n s  e c t v e n o m
• Api m 1,2,4
• Major protein of
bee venom
 


	31. I n s  e c t v e n o m
• Api m 1,2,3,5,10
Major allergen
• Major allergen:
>50% of patient's
reactivity
 


	32. I n s  e c t v e n o m
• Api m 4 negative -
> associated with
safety of bee
venom
immunotherapy
Ruiz B, Serrano P, Verdu M, Moreno C. Sensitization to Api m 1, Api m 2, and Api m 4: association with safety
of bee venom immunotherapy. Ann Allergy Asthma Immunol. 2015;114:350-2.
 


	33. I n s  e c t v e n o m
Allergen Function
Apis cerana Api C 1 Phospholipase A2
Api C 2 Hyaluronidase
Api C 4 Melittin
Apis dorsata Api d 1 Phospholipase A2
Api d 4 Melittin
Apis florae Api f 4 melittin
Similar PLA2 of various bee: significant cross reactivity
among Apis spp.
Allergen Function
Bom p 1 Phospholipase A2
Bom p 2 Hyaluronidase
Bom p 3 Acid phosphatase
Bom p 4 Serine protease
Unique PLA2 of various bumble bee: limited
cross reactivity among bombus spp.
Bumblebee PLA2 is only 53% identical to
honeybee
Blank S, et al. Allergo Journal International. 2021 Feb;30(1):26-38.
 


	34. Digest cell membrane
Not  relate to phospholipase A2 of bee
venom
Phospholipase A1 (Ves v 1) Hyaluronidase (Ves v 2) Antigen 5 (Ves v 5)
Promote spread of venom at site of
injection
Part of cross-reactivity between bee and
vespid
Most potent, absent from bee venom
Belong to family of cysteine-rich secretory
proteins homologous to PR-1 proteins
Neurotoxin to neuromuscular junction
Antolin-Amerigo, et al. Allergologia et immunopathologia. 2018 May 1;46(3):253-62.
Middleton’s allergy 9th edition. 2020
Insect venoms: Vespidae
 


	35. Bilò MB, et  al. Current Opinion in Allergy and Clinical Immunology. 2019 Dec 1;19(6):614-22.
Insect venoms: Vespidae
 


	36. Bilò MB, et  al. Current Opinion in Allergy and Clinical Immunology. 2019 Dec 1;19(6):614-22.
Insect venoms: Vespidae
 


	37. Honeybee less cross  reactivity
Cross - Reactivity
Golden DBK, et al. Annals of Allergy, Asthma & Immunology. 2017 Jan 1;118(1):28-54.
 


	38. Vespula (Yellow jacket)  , Diolichovespula ,
Vespa (Hornet) show highly cross reactivity
Cross - Reactivity
Golden DBK, et al. Annals of Allergy, Asthma & Immunology. 2017 Jan 1;118(1):28-54.
 


	39. Cross - Reactivity
The  allergens from different Vespula species
show identities up to 95%
There is also substantial cross-reactivity between
Vespula, Vespa, and Dolichovespula venoms
Biló BM, Rueff F, Mosbech H, Bonifazi F, Oude-Elberink JN; EAACI Interest Group on Insect Venom
Hypersensitivity. Diagnosis of Hymenoptera venom allergy. Allergy. 2005 Nov;60(11):1339-49.
 


	40. Wasp (Polistes) cross  reactivity to Vespinae is
generally lower
Cross - Reactivity
Golden DBK, et al. Annals of Allergy, Asthma & Immunology. 2017 Jan 1;118(1):28-54.
 


	41. Cross-
reactivity
Api m 1
Api  m 3
Api m 4
Api m 10
Api m 2
Api m 5
Api m 12
Honeybee venom
Ves v 2
Ves v 3
Ves v 6
Ves v 1
Ves v 5
Pol d 1
Pol d 5
Pol d 2
Pol d 3
Yellow jacket venom European paper wasp
venom
Phospholipase A2
Acid phosphatase
Mellitin
Icarapin
Hyaluronidae
Dipeptidyl-peptidase IV
Vitellogenins
Phospholipase A1
Antigen 5
Blank S, et al. Allergo Journal International. 2021 Feb;30(1):26-38.
 


	42. Clinical presentation
Normal Reaction  Large Local reaction Systemic reaction
 


	43. A s y  m p t o m a t i c
Some patient (17%) develop a systemic
reaction for the first time when stung in the
future.
Sensitization can be self-limited, disappearing
in 30% to 50% of cases after 5 to 10 years
Golden DB. Insect sting allergy and venom immunotherapy. Ann Allergy Asthma
Immunol. 2006 Feb;96(2 Suppl 1):S16-21.
 


	44. N o r  m a l r e a c t i o n
Nonallergic subject
Painful, sometime itchy
Limited to area contiguous with sting site
Local wheal and flare reaction, followed by a
swelling up to 5-10 cm. in diameter
Resolve within a few hours
Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
 


	45. L a r  g e l o c a l r e a c t i o n ( L L R )
Size >10 cm. in diameter
Lasting more than 24 hours
A late-phase IgE-dependent reaction
Lower risk of systemic reaction than
asymptomatic (5-10% compared to 17%)
Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
 


	46. Systemic reaction
Cutaneous systemic  reaction Systemic anaphylactic reaction
• Limited to skin
• Widespread and involed skin
is not contiguous with the
sting site
• Involve angioedema of
tongue or throat →
compromised airway
• Skin: pruritus, urticaria, angioedema
• GI: vomiting, diarrhea, dysphagia, cramps
• Respiratory: laryngeal edema, bronchial obstruction,
pulmonary edema
• Cardiovascular: hypotension, shock, arrhythmia, loss of
consciousness
• Absence of urticaria or angioedema is associated with more
severe reactions to stings
• Laryngeal edema and circulatory failure = most common cause
of death
Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
 


	47. Systemic reaction
• Usually  IgE-mediated
• Include spectrum ranging from mild to life-
threatening
• Severity: age onset, number of sting, site of
sting: high vascular supply eg. head and neck
Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
 


	48. Systemic reaction
  


	49. S y s  t e m i c T o x i c
R e a c t i o n
Dose dependent
Clinically significant toxic effect only needs to be
considered after multiple stings, usually 50 to
several hundred
Fatal reaction
Adult: 200-1000 number of stings
Children: <50 stings may be lethal
Develop within hours to days
Rhabdomyolysis, intravascular hemolysis leading to
acute renal failure with tubular necrosis
Myocardial damage, hepatic dysfunction,
coagulation disorders, brain edema, death (not
immediate but occur after several days)
Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
 


	50. U n u  s u a l r e a c t i o n
Appear after hours to days
Rare
>50% follow immediate local or systemic
reactions
Non-IgE mediated immunological mechanism
are likely involved
Serum sickness-like syndrome
Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
 


	51. Risk factor for  systemic reaction / Anaphylaxis
• Age Adult > child
• Previous reaction
Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
 


	52. Risk factor for  systemic reaction / Anaphylaxis
• Age
• Previous reaction
• Insect species Bee > Vespid
• Baseline serum tryptase
• Time to re-sting , short interval increased risk
of anaphylaxis
• A large number of simultaneous stings (>50)
may sensitize and then be followed by single-
sting anaphylaxis
• Atopy in Beekeeper
Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
 


	53. Risk factor for  Severe anaphylaxis
• Age Middle aged > child
• Comorbidity : Cardiovascular , COPD
• Medication : Betablocker and ACEI
• Severity of Previous reaction
• Sting site : Head / Neck
• Baseline serum tryptase
• PAF acetylhydrolase
Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
 


	54. History
Skin test
In vitro  test
Sting challenge test
D i a g n o s i s
 


	55. History
Skin test
In vitro  test
Sting challenge test
D i a g n o s i s • Diagnosis of insect sting allergy rests on
history as primary evidence
• Nature and timing of stings
• Identify of culprit is notoriously unreliable
part of history
• Patients’ activity at time of sting
• Location and timing of stings or location of nests may
suggest type of insect
• Visual identification of insect
Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
 


	56. History
Skin test
In vitro  test
Sting challenge test
D i a g n o s i s • Time course of reaction
• All associated symptoms and treatment
• Numbers of stings and location on body
• Risk factors for severe reaction:
• Comorbidity
• Concurrent medications
Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
 


	57. History
Skin test
In vitro  test
Sting challenge
test
D i a g n o s i s
Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
 


	58. History
Skin test
In vitro  test
Sting challenge
test
D i a g n o s i s • Standard method of skin testing = intradermal
technique
• Performed at least 4-6 weeks after a sting
reaction, if negative initial result
• No correlation with severity of reaction
• 5 Hymenoptera venom protein extracts
• Honeybee, yellow jacket, yellow hornet, wasp,
white-faced hornet
• Standardized, purified freeze-dried venom
Middleton’s allergy 9th edition. 2020
Golden DBK, et al. Annals of Allergy, Asthma & Immunology.
2017 Jan 1;118(1):28-54.
 


	59. History
Skin test
In vitro  test
Sting challenge
test
D i a g n o s i s • Skin prick test: 1-100 µg/ml
• Intradermal test: 0.001-1 µg/ml
• If negative > increase concentration by 10-
fold until positive occurs or max
concentration of 1.0 µg/ml is reached
• Sensitivity of skin prick is clearly lower
than intradermal test, even at 300 µg/ml
• Sensitivity of intradermal testing may be
estimated at about 90% or higher for a 1
ug/ml concentration
Middleton’s allergy 9th edition. 2020
Golden DBK, et al. Annals of Allergy, Asthma & Immunology.
2017 Jan 1;118(1):28-54.
 


	60. Reference SPT IDT  Positive result
Middleton 9th
edition
1-100
µg/ml
0.001-1 µg/ml IDT: wheal ≥ 3-5 mm with
surrounding erythema > negative
Practice
parameter
2016
Up to 100
µg/ml
• Initial 0.001-0.01 µg/ml
• If negative, increase by 10-fold q20min
until positive response occurs or
maximum 1 µg/ml
• Single step: 1 µg/ml
SPT: wheal≥ diameter 3 mm
IDT: wheal ≥ 5-10 mm with
surrounding erythema > negative
BSACI 2011 1-100
µg/ml
0.001-1 µg/ml SPT: wheal≥ diameter 3 mm
IDT: bleb diameter 3-5 mm and
wheal diameter of 3 mm at 20
min
Package insert
(ALK) 2014
1 µg/ml Start 0.001 µg/ml, increase 10x until 1
µg/ml
Wheal > 5-10 mm, erythema >
11-20 mm more than negative
 


	61. History
Skin test
In vitro  test
Sting challenge
test
D i a g n o s i s
• Honey bee : Apis Mellifera
• Wasp : Polistes spp.
• Yellow Jacket : Vespula spp.
• Yellow Hornet : Dolichovespula arenaria
• White face hornet : Dolichovespula maculata
 


	62. P r i  c k a n d i n t r a d e r m a l s k i n t e s t s i n p a t i e n t s w i t h
s e v e r e h y m e n o p t e r a s t i n g a l l e r g y u s i n g
c o m m e r c i a l v e r s u s i n - h o u s e a l l e r g e n e x t r a c t s
Nualanong Visitsunthorn, Kittipos Visitsunthorn, Nitat Sookrung,
Witchaya Srisuwatchari, Punchama Pacharn, Orathai Jirapongsananuruk
 


	63. P r i  c k a n d i n t r a d e r m a l s k i n t e s t s i n p a t i e n t s w i t h
s e v e r e h y m e n o p t e r a s t i n g a l l e r g y u s i n g
c o m m e r c i a l v e r s u s i n - h o u s e a l l e r g e n e x t r a c t s
Nualanong Visitsunthorn,1 Kittipos Visitsunthorn,2 Nitat Sookrung,3
Witchaya Srisuwatchari,1 Punchama Pacharn,1 Orathai
Jirapongsananuruk
 


	64. P r i  c k a n d i n t r a d e r m a l s k i n t e s t s i n p a t i e n t s w i t h
s e v e r e h y m e n o p t e r a s t i n g a l l e r g y u s i n g
c o m m e r c i a l v e r s u s i n - h o u s e a l l e r g e n e x t r a c t s
 


	65. P r i  c k a n d i n t r a d e r m a l s k i n t e s t s i n p a t i e n t s w i t h
s e v e r e h y m e n o p t e r a s t i n g a l l e r g y u s i n g
c o m m e r c i a l v e r s u s i n - h o u s e a l l e r g e n e x t r a c t s
 


	66. History
Skin test
In vitro  test : Specific IgE (RAST)
Sting challenge
test
D i a g n o s i s • Low or undetectable immediately after sting,
usually increase within days or weeks
• A rapid change of venom-specific IgE
antibodies shortly after a sting may provide an
additional indication of the relevant venom
• High level is usually diagnostic, but low levels
are more difficult to detect with reliability
• Sensitivity lower than intradermal test
Middleton’s allergy 9th edition. 2020
Biló BM, Rueff F, Mosbech H, Bonifazi F, Oude-Elberink JN; EAACI Interest Group on Insect Venom Hypersensitivity.
Diagnosis of Hymenoptera venom allergy. Allergy. 2005 Nov;60(11):1339-49.
 


	67. S k i  n t e s t v s
S p e c i f i c I g E
• 15-20 % of positive skin test -> Negative sIgE
• 5-10 % Positive sIgE -> Negative skin test
Golden DB. Insect sting allergy and venom immunotherapy: a model and a mystery. J
Allergy Clin Immunol. 2005 Mar;115(3):439-47; quiz 448.
 


	68. • In vitro  venom testing should be
performed in patients with
negative skin test and be
potential candidates for VIT
• Postpone testing until 3-6 weeks
after sting reaction
• Reduced sensitivity within first few
weeks after reaction
Golden DBK, et al. Annals of Allergy, Asthma & Immunology. 2017 Jan 1;118(1):28-54.
 


	69. D o u  b l e N e g a t i v e
r e s u l t
• However, 4% to 6% of SR
following an insect sting have
negative skin test results and no
detectable specific IgE in serum
Hymenoptera Allergy Committee of the SEAIC. Key Issues in Hymenoptera Venom Allergy: An Update. J Investig
Allergol Clin Immunol. 2017;27(1):19-31.
Causes
• The tests are performed in the refractory period following the
sting reaction.
• The reaction is not recent and, as such, spontaneous resolution
has occurred with the passing of time.
• The tests are performed with the inappropriate venoms.
• No underlying allergic mechanism.
• The presence of systemic mastocytosis, as negative results
occur in up to 15% of these patients
 


	70. Very low levels  of
venom IgE could be
clinically significant,
particularly in context of
relatively low total IgE
Sturm GJ, et al. Allergy. 2019 Oct;74(10):2016-8.
 


	71. D o u  b l e N e g a t i v e
r e s u l t
Hymenoptera Allergy Committee of the SEAIC. Key Issues in Hymenoptera Venom Allergy: An Update. J Investig
Allergol Clin Immunol. 2017;27(1):19-31.
Management
1. Repeat skin / in vitro test
repeat the skin and blood tests once the refractory period of 2 weeks has passed. It is advisable to
perform the tests 1-2 months after the reaction
 


	72. D o u  b l e N e g a t i v e
r e s u l t
Jeep S, Kirchhof E, O'Connor A, Kunkel G. Comparison of the Phadebas RAST with the Pharmacia CAP system for insect
venom. Allergy.
Management
1. Repeat skin / in vitro test
2. Change in Vitro test
ImmunoCAP higher sensitivity > RAST
 


	73. D o u  b l e N e g a t i v e
r e s u l t
Park HJ, et al. The Journal of Allergy and Clinical Immunology: In
Practice. 2022 Mar 1;10(3):837-43.
ImmunoCAP may be higher sensitivity more
than skin test( But less specificity )
 


	74. D o u  b l e N e g a t i v e
r e s u l t
Park HJ, et al. The Journal of Allergy and Clinical Immunology: In
Practice. 2022 Mar 1;10(3):837-43.
ImmunoCAP may be higher sensitivity more
than skin test( But less specificity )
-> Proposed Alternative diagnostic
algorithm
 


	75. D o u  b l e N e g a t i v e
r e s u l t
Park HJ, et al. The Journal of Allergy and Clinical Immunology: In
Practice. 2022 Mar 1;10(3):837-43.
Management
1. Repeat skin / in vitro test
2. Change in Vitro test
3. Reduced cutoff to 0.1 (if total IgE is
low)
4. Component resolved diagnosis
5. BAT
 


	76. History
Skin test
In vitro  test : CRD
Sting challenge
test
D o u b l e / T r i p l e
P o s i t i v e
Sturm GJ, et al. Allergy. 2019 Oct;74(10):2016-8.
 


	77. Cross-
reactivity
Api m 1
Api  m 3
Api m 4
Api m 10
Api m 2
Api m 5
Api m 12
Honeybee venom
Ves v 2
Ves v 3
Ves v 6
Ves v 1
Ves v 5
Pol d 1
Pol d 5
Pol d 2
Pol d 3
Yellow jacket venom European paper wasp
venom
Phospholipase A2
Acid phosphatase
Mellitin
Icarapin
Hyaluronidae
Dipeptidyl-peptidase IV
Vitellogenins
Phospholipase A1
Antigen 5
Blank S, et al. Allergo Journal International. 2021 Feb;30(1):26-38.
 


	78. Bilò MB, et  al. Current Opinion in Allergy and Clinical Immunology. 2019 Dec 1;19(6):614-22.
 


	79. History
Skin test
In vitro  test : CRD
Sting challenge
test
D o u b l e
N e g a t i v e
D. G. Ebo, M. Faber, V. Sabato, J. Leysen, C. Bridts, L. S. DeClerck, Clinical & Experimental Allergy , 2013 ( 43)
rVES v1 and rVes v 5
improved diagnosis
• Establish correct
diagnosis in patients with
negative traditional sIgE
and VST results
• Combined use of rVes v 1
and rVes v 5 correctly
diagnosed YJ allergy in 89
(98%) of the patients
 


	80. History
Skin test
In vitro  test : Venom Specific IgG
Sting challenge
test
D i a g n o s i s
• Routine assessment of venom-specific IgG in
the diagnosis of Hymenoptera venom allergy
before or after treatment is not
recommended.
Biló BM, Rueff F, Mosbech H, Bonifazi F, Oude-Elberink JN; EAACI Interest Group on Insect Venom
Hypersensitivity. Diagnosis of Hymenoptera venom allergy. Allergy. 2005 Nov;60(11):1339-49.
 


	81. History
Skin test
In vitro  test : Tryptase
Sting challenge
test
D i a g n o s i s • Tryptase should be determined in all patients
with a history of severe reaction
• Systemic reaction with sting with negative
venom IgE/skin test
• Lack of urticaria in systemic reaction to a sting
• Any patient who is candidate for VIT or
systemic reaction during VIT
Biló BM, Rueff F, Mosbech H, Bonifazi F, Oude-Elberink JN; EAACI Interest Group on Insect Venom
Hypersensitivity. Diagnosis of Hymenoptera venom allergy. Allergy. 2005 Nov;60(11):1339-49.
Golden DBK, et al. Annals of Allergy, Asthma & Immunology. 2017 Jan 1;118(1):28-54.
 


	82. History
Skin test
In vitro  test : BAT
Sting challenge
test
D i a g n o s i s
• Basophil from patient with suspected Hymenoptera venom
are exposed to defined concentrations of Hymenopetra
venom (usually 0.1-1.0 µg/ml)
• Not currently recommended in routine use
• Useful in diagnostic evaluation and for monitoring
effectiveness of VIT
• Better sensitivity and specificity than ID testing, in those
negative skin/in vitro testing
• Lower values associated with fewer systemic reactions after VIT
• Higher expression of CD63 associated with lack of response to
VIT
Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
 


	83. History
Skin test
In vitro  test : IgE inhibition
Sting challenge
test
D i a g n o s i s • Blockage of the venom specific IgE by other venoms
F. Straumann, C. Bucher, B. Wüthrich; Double Sensitization to Honeybee and Wasp Venom: Immunotherapy with One or with Both
Venoms?: Value of FEIA Inhibition for the Identification of the Cross-Reacting IgE Antibodies in Double-Sensitized Patients to
Honeybee and Wasp Venom. Int Arch Allergy Immunol 1 November 2000; 123 (3): 268–274.
• Cross sensitization • No cross
sensitization
 


	84. History
Skin test
In vitro  test
Sting challenge
test
D i a g n o s i s Not recommended as a routine diagnosis
To determine the relapse rate after discontinuation of VIT and efficacy
of VIT
Limitation
• 20% of patients who do not react to a sting challenge will react after
a second challenge
• Serious allergic reaction
• Less reliable with vespids than honeybees
• Variability of culprit insects
• Require special centers because of risk of serious reactions
Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
 


	85. T r e  a t m e n t
Clinical manifestation Treatment
Local reaction Cold compression, antihistamine
Reduce local pain and itching
Large local reaction
(LLR)
• Oral antihistamine, anti-inflammatory ointment or topical corticosteroid
• Oral prednisolone 40-60 mg OD or rapidly tapered 3-5 days: reduce significant
swelling, head and neck area
• Infection is suspected: redness, swelling and pain dramatically worse 3-5 days
after sting
• Tetanus booster is not necessary
Systemic reaction (SR) • Acute management of anaphylaxis
• Discharge care plan
• Anaphylaxis emergency action plan
• Epinephrine autoinjector
• Discuss risk of recurrence
Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
 


	86. V e n  o m I m m u n o t h e r a p y
 


	87. V e n  o m I m m u n o t h e r a p y : E f f i c a c y
• 95-100% effective in preventing systemic reactions to stings
• Full protection is achieved in 80-85% patients receiving bee venom
• 95-100% of patients receiving Vespula venom
• Clinical protection from anaphylactic reaction to a sting can be demonstrated as soon
as the 100-mcg dose is reached, regardless of build-up schedule
• Milder repeat sting reactions than pretreatment reactions, even in cases with
treatment failure
• Risk factors of treatment failure
• Abnormal basophil activation test responses
• Underlying mastocytosis
• Cardiovascular medication: ACEI, beta-blockers
• Lack of certain venom species in VIT mixture, insufficient amount of specific allergen component
Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
 


	88. V e n  o m I m m u n o t h e r a p y : E f f i c a c y
Golden DB. Insect sting allergy and venom immunotherapy: a model and a mystery.
J Allergy Clin Immunol. 2005 Mar;115(3):439-47; quiz 448.
 


	89. S p e  c i a l
C o n s i d e r a t i o n
Sturm GJ, et al. Allergy. 2018 Apr;73(4):744-64.
Cardiovascular disease
Beta-blocker
ACEI
Malignancy
Autoimmune
MAOI
Age <5years
Pregnancy
Mastocytosis
 


	90. V e n  o m I m m u n o t h e r a p y
: S y s t e m i c r e v i e w
 


	91. Selection antigen
Dosage
Protocol
Schedule Interval
I  m m u n o t h e r a p y
 


	92. Selection antigen
Dosage
Protocol
Schedule Interval
I  m m u n o t h e r a p y
Selection of venoms for immunotherapy: consensus data are
not available
1. Single venom if culprit is definitively known, despite other
positive tests
2. Venoms from all insects with positive results
Potential reaction to any sensitized venoms
Radioallergosorbent inhibition tests: cross reactivity
VS true dual sensitization
CRD: differentiate cross reactivity of allergen or
carbohydrate portion
 


	93. Selection antigen
Dosage
Protocol
Schedule Interval
I  m m u n o t h e r a p y
Starting dose: 0.001-1 µg: 1 µg, no greater risk of reactions
 


	94. Selection antigen
Dosage
Protocol
Schedule Interval
I  m m u n o t h e r a p y
Maintenance dose
Recommended maintenance dose for both children and adults is 100 µg of venom
Equivalent to approximately two be stings or several vespid stings
50 µg in children might be effective
Higher dose is recommended when systemic reactions occur after re-exposure to
field sting or a sting challenge
• Highly exposed subjects: beekeepers, professional gardeners
• Maintenance dose: 200 µg of venom
• If unknown insect caused reaction, further testing before increase dose
 


	95. Selection antigen
Dosage
Protocol
Schedule Interval
I  m m u n o t h e r a p y
 


	96. Selection antigen
Dosage
Protocol
Schedule Interval
I  m m u n o t h e r a p y
Conventional regimens
• Maintenance dose is reached in several
weeks to months
Cluster regimens
• Several injections per day, usually 1-2
weeks apart
Rush, ultra-rush regimens
• Several injections per day on consecutive
days
• Maintenance dose is reached within a few
hours or a few days
Safety
• Risk of systemic reaction is
similar using rush regimens
• Slightly greater using ultra-rush
regimens
 


	97. Selection antigen
Dosage
Protocol
Schedule Interval
I  m m u n o t h e r a p y
Hollister-Stier venom extract
 


	98. Selection antigen
Dosage
Protocol
Schedule Interval
I  m m u n o t h e r a p y
 


	99. Laurent J, Smiejan  JM, Bloch-Morot E, Herman D. Safety of Hymenoptera venom
rush immunotherapy. Allergy. 1997 Jan;52(1):94-6.
Sturm G, Kränke B, Rudolph C, Aberer W. Rush Hymenoptera venom
immunotherapy: a safe and practical protocol for high-risk patients. J Allergy Clin
Immunol. 2002 Dec;110(6):928-33.
Only 6.9% of patients had SRs, with a 0.47% risk of anaphylactic
reaction per injection.
 


	100. Goldberg A, Confino-Cohen  R. Rush venom immunotherapy in patients
experiencing recurrent systemic reactions to conventional venom
immunotherapy. Ann Allergy Asthma Immunol. 2003 Oct;91(4):405-10.
 


	101. Goldberg A, Confino-Cohen  R. Rush venom immunotherapy in patients
experiencing recurrent systemic reactions to conventional venom
immunotherapy. Ann Allergy Asthma Immunol. 2003 Oct;91(4):405-10.
At least one of the following risk factors: CVD,
concurrent treatment with BB or ACE-I, asthma
– moderate , and age >70 or <5 years
 


	102. Selection antigen
Dosage
Protocol
Schedule Interval
I  m m u n o t h e r a p y
Schedule interval injections
• 4 weeks in first 12-18 months
• 6-8 weeks during several years
• 12 week after 4 years
Sturm GJ, et al. Allergy. 2018 Apr;73(4):744-64.
 


	103. Selection antigen
Dosage
Protocol
Schedule Interval
Duration
I  m m u n o t h e r a p y
3-5 years, prefer 5 years
Consider extended time or life-long in patients with high-risk factors
• Very severe reaction before VIT
• Systemic reaction during VIT
• Honeybee allergy
• Increased basal serum tryptase levels
Consider >5 years: high risk for recurrent or severe sting reactions
• Underlying cardiovascular or respiratory conditions
• Select antihypertensive medications
• Frequent exposure
• Limitation of activity due to anxiety about unexpected stings
Golden DBK, et al. Annals of Allergy, Asthma & Immunology. 2017 Jan 1;118(1):28-54.
 


	104. V e n  o m I m m u n o t h e r a p y : A d v e r s e r e a c t i o n s
• Overall incidence of systemic adverse reactions to VIT 5-40%
• Same as other forms of allergen immunotherapy
• Mild reactions, <5% require epinephrine treatment
• Premedication
• Antihistamine
• Reduce LLRs and mild systemic reactions but not suppress severe SRs
• Antihistamine 2 hours before up-dosing injections until maintenance dose well
tolerated
• Consistency use or avoid antihistamine for appropriate interpretation of reactions
• Leukotriene modifier: reduce LLRs
• New vial, changing manufacturer: reduce dose 20-50%
• Carrying epinephrine autoinjector in high-risk SRs
Middleton’s allergy 9th edition. 2020
Clinical Immunology: Principles and Practice 5th edition. 2019
Golden DBK, et al. Annals of Allergy, Asthma & Immunology. 2017 Jan 1;118(1):28-54.
 


	105. V e n  o m I m m u n o t h e r a p y : A d v e r s e r e a c t i o n s
Sturm GJ, et al. Allergy. 2018 Apr;73(4):744-64.
• Reaction during build-up: reduce allergen dose
(1-2 steps back)
• Omalizumab: SRs prevent and increase reaching
to maintenance
 


	106. R i s  k f a c t o r f o r s y s t e m i c r e a c t i o n s w i t h V I T
Sturm GJ, et al. Allergy. 2018 Apr;73(4):744-64.
Golden DBK, et al. Annals of Allergy, Asthma & Immunology. 2017 Jan 1;118(1):28-54.
Risk factors of systemic adverse events with VIT (EAACI
2018)
• Honeybee venom
• Ultra-rush regimens: rapid dose increase during build-
up phase
• Mastocytosis and/or elevated serum tryptase (+/-)
• Medication: ACEI, beta-blockers: not independent risk
factors
• Severe initial sting reactions, positive test at low
concentrations, high sIgE levels: not regarded as risk
factors
Practice parameter 2016
• Honeybee venom
• During rush regimen
• Previous severe reactions to stings
• Mastocytosis and/or elevated serum tryptase:
increased risk
• Medication: ACEI, beta-blockers: limited evidence
 


	107. B e t  a b l o c k e r / A C E I
Sturm GJ, et al. β-blockers and ACE inhibitors are not a risk factor for severe systemic sting reactions and
adverse events during venom immunotherapy. Allergy. 2021 Jul;76(7):2166-2176.
 


	108. V e n  o m I m m u n o t h e r a p y : M o n i t o r i n g
Specific IgE
• Decrease during VIT after an initial rise during first month
• Remain low after stopping VIT
• Not routinely used to monitor progress or success VIT
Specific IgG and IgG4 levels
• Reflect exposure
• Not support use sIgE, sIgG, IgE/IgG ratio as predictors for protection during/after VIT
Skin testing
• Tend to become smaller and revert to negative
• Experts: repeat skin testing to decide to stop VIT, not based on controlled trials
Sting challenge: not recommended for routine clinical practice
Sturm GJ, et al. Allergy. 2018 Apr;73(4):744-64.
 


	109. V e n  o m I m m u n o t h e r a p y : M a s t o c y t o s i s
• 5 to 15% of anaphylactic reactions to venom
hymenopthera show signs of potential mastocytosis.
• Very low specific IgE level.
• Serum tryptase level over 20 µg/L are associated with
higher risk of adverse events in VIT in vespid allergy.
• The REMA score can help to identify, with a 90%
predictive value, patients with a clonal mast cell
disorder when at least 2 criteria are met.
• Life-long therapy is recommended in patients with
mastocytosis.
• Up-dosing is not necessary except in adverse events
during VIT.
• VIT is considered safe
Gruzelle V, Mailhol C, Waters DW, Guilleminault L. Clinical Utility of Rush Venom Immunotherapy: Current
Status. J Asthma Allergy. 2020 Jan 7;13:1-10.
 


	110. V e n  o m I m m u n o t h e r a p y : M a s t o c y t o s i s
Michel J, Brockow K, Darsow U, Ring J, Schmidt-Weber CB, Grunwald T, Blank S, Ollert M. Added sensitivity of
component-resolved diagnosis in hymenoptera venom-allergic patients with elevated serum tryptase and/or
mastocytosis. Allergy. 2016 May;71(5):651-60.
• CRD to ves v 1 and
ves v 5 in patient
with mastocytosis
• Cutoff 0.35
sensitivity 86.2
• Cutoff 0.1 ->
sensitivity to 100%
 


	111. P r e  v e n t i o n
Golden DBK, et al. Annals of Allergy, Asthma & Immunology. 2017 Jan 1;118(1):28-54.
 


	112. Thank you
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