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	1. 7 July 2017
Anchalee  Senavonge MD.
Pediatric Allergy and Immunology
Chulalongkorn University
 


	2. • Shellfish allergy  to be 2% for the general population, 0.1–0.9% for
children
• Fish: <1% of the global population, higher in pediatric (up to 10%) and
in countries with long coast line
• Shellfish 0% to 10.3%, fish allergy ranged 0% to 7%,
• Where food challenges were used, prevalence for fish allergy 0% to
0.3% and shellfish 0% to 0.9%
Molecular Allergology User’s Guide. EAACI 2016
Prevalence of fish and shellfish allergy. Ann Allergy Asthma Immunol 2016
 


	3. Shellfish
Allergy
The prevalence of  food allergy: a meta-analysis. J Allergy Clin Immunol. 2007
 


	4. Fish
Allergy
Clinic Rev Allerg  Immunol (2014) 46:258–271
 



	6. Asian Pac J  Allergy Immunol 2012;30:3-10
 


	7. • Fish species  can be divided into 2 main groups; bony and
cartilaginous fish
• Most edible fish belong to the bony fish (Osteichthyes)
• Sharks and Rays are cartilaginous and belong to a different class;
Chondrichthyes
• Most studies have focused on cod, carp, and salmon
Clinic Rev Allerg Immunol (2014) 46:258–271
 


	8. EAACI: Molecular Allergology  User's guide 2016
Seawater: green Freshwater: pink
 


	9. Biology online, Reanchewaonline
  



	11. ปลากะพงขาว (Barramundi, silver
perch,  white perch, Seabass)
ปลาทู, ปลาทูตัวสั้น ปลาทูสั้น (short-bodied
mackerel, Indo-Pacific mackerel)
ปลากะพงแดง (Red snapper)
ปลาแมกเคอเรล (mackerel ) ส่วนใหญ่
อยู่ในวงศ์ Scombridae
ปลาคอด (Cod fish)
ปลาเฮค (Hake)
ปลาแซลมอน (Salmon)
John Dory, St Pierre or Peter's Fish
ปลาอินทรี (Indo-Pacific king mackerels,
Spotted mackerels, Seerfishes)
 


	12. ปลาจะระเม็ด (Pomfrets)
ปลาเก๋า (Groupers)  หรือ ปลา
ปะการัง
ปลาหิมะ (sablefish, sable,
black cod)
ปลาสําลี หรือ ปลาช่อลําดวน (Black-
banded trevally, Black-banded kingfish)
ปลากะตัก หรือ ปลาไส้ตัน (Anchovy)
 



	14. ปลาช่อน (Common snakehead,  Chevron
snakehead, Striped snakehead)
ปลาดุก (Walking catfishes)
ปลานิล (Nile Tilapia)
ปลาสวาย (Iridescent shark,
Striped catfish, Sutchi catfish)
ปลาหมอเทศ (Mozambique tilapia,
Three spotted tilapia)
ปลาคาร์ป (Carp)
ปลาเนื้ออ่อน (Sheatfishes)
ปลาทับทิม (Nile tiapia)
ปลาสลิด "ปลากระดี่หนังงู" (Snakeskin
gourami)
ปลากราย (Clown
featherback, Clown
knifefish)
 


	15. • Edible seafood  is classified into 3 main phyla
• Mollusca
• Arthropoda (crustaceans)
• Chordata (fish)
• The term ‘Shellfish' generally refers to the two invertebrate groups:
Mollusca and crustaceans
Tsabouri et al. Fish and shellfish allergy in children. PAI 2012
 


	16. Allergens and molecular  diagnostics of shell sh allergy. Allergo J Int 2016; 25: 210–8
หอยเป๋ าฮื้อ หอยทะเล
หอยแครง
 


	17. Molecular Allergology User’s  Guide. EAACI 2016
 


	18. • Prawns and  shrimps belong to the Decapoda (‘10 footed' in Latin)
• Decapoda almost always have 5 pairs of legs on the main thoracic body and 5
pairs of swimmerets on the abdomen or tail
• 'shrimp' in the USA is known as a ‘prawn' in Australia
Shellfish allergy. Asian Pac J Allergy Immunol 2012;30:3-10
 


	19. • Within the  class Decapoda, ‘prawns and/or shrimps' usually refer to
the group, Penaeidae
• However, another Decapoda family, the Caridea, which are also
referred to as ‘shrimp‘
• Penaeidae are usually larger and of greater commercial impact, and
are the most commonly implicated food in shellfish allergy
Shellfish allergy. Asian Pac J Allergy Immunol 2012;30:3-10
 


	20. Penaeidae prawns
• Black  tiger prawns (Penaeus monodon) กุ้งกุลาดา
• White leg pacific prawn (Litopenaeus vannamei) กุ้งขาวแปซิฟิก
• White or banana prawn (Fenneropenaeus merguiensis) กุ้งแซบ๊วย
• Green tiger prawn (Penaeus semisulcatus) ก้งกุลาลาย
• Angka or cold water shrimp (Pandalus borealis) กุ้งแดง
 


	21. Caridean shrimps
• often  inedible due to their small size, but could come commercially packed in
cans or preserved-dry packets, which are used for food flavouring in Asian
cooking
• May also be large in size. For example, freshwater Caridean shrimp
(Macrobrachium Rosenbergii) กุ้งก้ามกราม are quite large and can grow to over 30 cm
• Recent reports of mono-allergy to freshwater shrimps, Macrobrachium
Rosenbergii and Macrobrachium Lanchesteriกุ้งฝอย กุ้งแห้ง, in the Thai population,
without concomitant prawn allergy
Shellfish allergy. Asian Pac J Allergy Immunol 2012;30:3-10
 


	22. กุ้งในประเทศไทย
กุ้งสกุล Penaeus ในประเทศไทยพบ  4 สกุลย่อยได้แก่
1. Melicertus พบ 3 ชนิด คือ P. Canaliculatusกุ้งลายเสือ, P. latisulcatus, P.
Longistylusกุ้งเหลือง
2. Marsupenaeus พบ 1 ชนิด คือ P. japonicus กุ้งลายเสือ กุ้งม้าลาย
3. Fenneropenaeus พบ 4 ชนิด คือ P. indicusกุ้งแชบ๊วย, P. Merguiensis –banana
prawn กุ้งหางแดง กุ้งแชบ๊วย, P. penicillatus, P. Silasi
4. Penaeus พบ 2 ชนิด คือ P. Monodon กุ้งกุลาดา, P. Semisulcatusกุ้งกุลาลาย
Thai National Institute of Coastal Aquaculture
 


	23. Angka or cold  water shrimp
(Pandalus borealis)
กุ้งกุลาลาย green tiger prawn
(Penaeus semisulcatus)
White or banana prawn
(Fenneropenaeus merguiensis)
กุ้งแชบ๊วย (Banana shrimp;
Fenneropenaeus merguiensis)
กุ้งขาวแปซิฟิก white leg pacific prawn
(Litopenaeus vannamei)
กุ้งกุลาดา black tiger prawns
(Penaeus monodon)
กุ้งก้ามกราม Giant malaysian prawn
(Macrobrachium rosenbergii)
กุ้งแดง กุ้งน้าเย็น Red Shrimp/ Deep-
Water Shrimp (Pandalus borealis)
Metapenaus joyneri
Shiba shrimp
กุ้งทราย กุ้งตกกระ Whiskered velvet
shrimp (Metapenaeopsis barbata)
 



	25. 1. Fish meat
2.  Fish gelatin, isinglass, and similar products
3. Fish blood
4. Eggs, roe, cavier
EAACI: Molecular Allergology User's guide 2016
 


	26. • The largest  allergenic activity resides in the muscle
• The dominating major allergen in fish muscle is parvalbumin of
which the codfish Gad c 1 (Gadus callarias) was the first to be
identified
• Parvalbumins are small muscle proteins (10–12 kDa), regulates
calcium switching in muscular skeletal cells
EAACI: Molecular Allergology User's guide 2016
 


	27. • Food processing  does not seem to affect the allergenic potency of the fish
but rather the allergen content which varies in different species
• Level different in species: Carp and herring muscle contain about 100-
times more parvalbumin than mackerel and tuna
• Amount: 2 mg parvalbumin per 1 g of muscle tissue
• 200 g carp or herring filet= 1 g of parvalbumin
EAACI: Molecular Allergology User's guide 2016
 


	28. • More recently,  new fish allergens were identified, namely 50-kDa
enolases and 40-kDa aldolases from cod, salmon, and tuna
• Glycolytic enzymes, highly expressed in fish muscle
• Their potency as food allergens still needs to be defined as they
are less stable than parvalbumins
EAACI: Molecular Allergology User's guide 2016
 


	29. • Fish gelatin  – Collagen consists of three individual polypeptide chains
corresponding to two alpha-subunits (a1, a2; each 110 kDa) and one beta-
subunit
• Fish gelatin is a heterogeneous product, which is obtained from acidic acid
extraction of collagen followed by chemical hydrolysis
• The allergenic potency of fish gelatin is not yet well understood
• Food (beverages, candy), pharmaceutical (gel capsules and
coatings) or biologic (vaccines, SLIT) products may contain
EAACI: Molecular Allergology User's guide 2016
 


	30. • Fish hemin  (fish blood) used as food additives or processing aids
• They seem to be relevant as an allergen source only in the fish-
processing environment
• Occupational asthma has been linked to the aerosolization of blood-
derived allergens during processing of fish
EAACI: Molecular Allergology User's guide 2016
 


	31. • Patients with  roe allergy often tolerate fish meat and vice versa
• Studies of allergens from salmonid roe have led to the identification of a 35-kDa
vitellogenin fragment consisting of two partly identical subunits (18 and 16 kDa)
named Onc k 5
• Vitellogenins are glycolipoproteins of high molecular weight (>150 kDa) belonging to
the family of lipid transport proteins
EAACI: Molecular Allergology User's guide 2016
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	33. • Parvalbumin represents  the major clinical cross-reactive fish allergen
with 90 % of fish allergic patients reacting to this protein
• The Baltic cod was the first food source in the early 1970s ever analyzed for
the molecular nature of the offending allergen
• The allergen was subsequently named Gad c 1 (Gadus callarias),
parvalbumin protein
• Subsequent biomolecular studies were performed with Gad m 1, the homolog
allergen from Atlantic cod (Gadus morhua)
Clinic Rev Allerg Immunol (2014) 46:258–271
EAACI: Molecular Allergology User's guide 2016
 


	34. • Gad m  1 major allergen in cod muscle
• All bony fishes has two types of muscles, the light and dark tissue
differing by their physiological function.
• Parvalbumins are commonly found in the light but not in the
dark muscles
• Cod belongs to the whitefishes having mainly light muscle tissue and
only a small strip of dark tissue under the fish skin (Tuna-dark)
EAACI: Molecular Allergology User's guide 2016
 


	35. White vs dark
Muscle
•  2 types of muscle, white muscle (light muscle) and dark muscle (red muscle)
• The white muscle is used for short bursts of swimming, while the dark muscle,
which is located directly under the skin, is for continuous swimming
• Active fish such as tuna and skipjack ปลาทูน่าท้องแถบ have more
developed dark muscle than bottom fish such as flounder and cod
Kobayashi et al. Allergy 2006: 61: 357–363
 


	36. 1. Pacific mackerel  parvalbumin
2. sardine white muscle
3. sardine dark muscle
4. yellowtail white muscle
5. yellowtail dark muscle
6. horse mackerel white muscle
7. horse mackerel dark muscle
8. red sea bream white muscle
9. red sea bream dark muscle
10.Pacific mackerel white muscle
11.Pacific mackerel dark muscle
• 4 species (sardine, yellowtail ปลาฮามาจิ, horse mackerel and Pacific mackerel) and 1 species of
bottom fish (red sea bream ปลาจานแดง/อีคุดครีบยาว) were selected (widely eaten raw or cooked in
Japan)
• Separate white and dark meat-> run SDS-page
Kobayashi et al. Allergy 2006: 61: 357–363
The fish dark muscle is less allergenic than the white muscle, because the same allergen
molecule (parvalbumin) is contained at much lower level
 


	37. • The relative  content of parvalbumin may underlie differences in
allergenic potential, which is highest in white fish (e.g swordfish,
codfish, flounder), followed by salmon and tuna
Sampson et al. Middleton 8th edition
 


	38. • Tuna
• swordfish
•  bluefish
• mackerel
• sardines
• Freshwater species
related to trout and
abundant in the Great
Lakes
• Seabass
• Sole
• Swordfish
• Cod
• Hake
• Tilapia
• Pollock
• Haddock
 


	39. • B-cell epitopes  have been analyzed
• Several regions seem to be involved in the
antigen-antibody interaction
• Epitope alignment, using two different
computer models, allows the
identification of highly antigenic and
species-specific proteins regions
• Monosensitized patients might have
IgE to species- specific epitopes
EAACI: Molecular Allergology User's guide 2016
Clinic Rev Allerg Immunol (2014) 46:258–271
 


	40. Gad m 1
homologous
EAACI:  Molecular Allergology User's guide 2016
 


	41. • Complex pattern
•  50% of patients allergic to one fish species will react to at least one other
• however, up to 40% of patients sensitized to 1 or more fish species show no
symptoms after ingesting other species
Sicherer SH. Clinical implications of cross-reactive food allergens. J Allergy Clin Immunol. 2001;108:881-90.
AAAAI.org, Fish allergy: potential cross-reactivity between fish
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	44. • Hormone vitellogenin  from Beluga caviar
• Collagen and gelatin isolated from skin and muscle tissues of fish
• Isinglass (วุ้นใส) derived from fish swim bladder used for filtering beer has also
been investigated: gelatin content harmless, however, small amount of
parvalbumins were detected addition
• Enzymes such β-enolase and aldolase from cod
Clinic Rev Allerg Immunol (2014) 46:258–271
 


	45. • Cod enolases  and aldolases have been identified as responsible
allergens in clinical cases of monosensitivity to cod
EAACI: Molecular Allergology User's guide 2016
 


	46. Ann Allergy Asthma  Immunol 113 (2014) 666-675
 


	47. Ann Allergy Asthma  Immunol 113 (2014) 666-675
Enolases and aldolases were purified by chromatography
The study suggests the use of a
panel of fish allergens
(parvalbumins, enolases, and
aldolases) could be of added value
for component-resolved diagnosis
of fish allergy
Single allergen-specific IgE reactivity
might be associated with clinical
reactivity to specific fishes
 


	48. Sources
• Fresh or  cooked meat
• Food additives: such as dried shrimp or shrimp paste used as flavoring
agents in packaged and processed food products
• Occupational exposure: inhalation of airborne allergens or cooking
fumes
Molecular Allergology User’s Guide. EAACI 2016
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	50. 1. Group 1:  Tropomyosin
• 34-38 kDa, heat stable
• major allergen for prawn, shrimp, crayfish, lobster, crab and barnacles
• found in muscular tissue of both vertebrates and invertebrates, considered a pan-allergen
2. Group 2: Arginine kinase
• 40-45 kDa
3. Group 3: Myosin light chain (MLC)
• 17-20-kDa
4. Group 4: Sarcoplasmic calcium-binding protein
• 20-25 kDa
5. Other: Triose phosphate isomerase,Troponin C
Asian Pac J Allergy Immunol 2012;30:3-10
Molecular Allergology User’s Guide. EAACI 2016
 


	51. Shellfish allergy. Asian  Pac J Allergy Immunol 2012;30:3-10
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	54. • On average,  60% with confirmed shellfish allergy elicit specific IgE to
tropomyosin
• Tropomyosin (Pen M1) and Sarcoplasmic calcium-binding protein (Pen
M4) sensitization has been associated with clinical reactivity to
shrimp allergy
• Limit information about tropomyosin among the mollusk group
Molecular Allergology User’s Guide. EAACI 2016
 


	55. • First described  as an allergen in freshwater shrimp (Macrobrachium
rosenbergii) in 2011
• An oxygen-transport protein found in crustacean hemolymph
• Present mainly in the cephalothorax because it contains the heart and
hepatopancreas, where it is synthesized
• Peptides obtained from 72-75 kDa bands, heat stable protein, detected in
both raw and boiled
• 62.5% to 100% homology with hemocyanin from other crustaceans
• Commercial extract made from abdominal muscle- no hemocyanin
Ann Allergy Asthma Immunol 113 (2014) 666e675
Mol. Nutr. Food Res 2011
 


	56. Anaphylaxis caused by  hemocyanin
contained in shrimp cephalothorax
• 3 patients with shrimp anaphylaxis
• specific IgE to D pteronyssinus, shrimp,
tropomyosin (rPen a 1) negative results
• Prick-to-prick test with fresh shrimp
(Litopenaeus vannamei) abdomen -ve
and cephalothorax all +ve
• IgE immunoblot: 70 kDa band
identified by mass spectrometry as
hemocyanin
Ann Allergy Asthma Immunol 113 (2014) 666e675
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	59. • The allergen  group of tropomyosin among the crustacean group seems
to demonstrate very strong clinical cross-reactivity, possible due to the
high amino acid homology with over 95% among all currently analyzed
prawns, crabs and lobsters.
• 75% of shrimp allergic patients elicited immunologic IgE cross-reactivity
to crab tropomyosin Por p 1
• Major allergens from various mollusk species such as abalone, mussel,
oysters, squid, and cockle share rather low amino acid homology
between 65% and 78%
Molecular Allergology User’s Guide. EAACI 2016
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	61. • Homology between  crustacean and mollusca tropomyosin is much lower, 56-68%
Asian Pac J Allergy Immunol 2012;30:3-10
85-97%
91-100%
70-100%
Intra-class amino
acid similarity
Homology
across the
molluscan
68 -100%
 



	63. • Probably due  to high amino acid homology of these invertebrate
tropomyosins
• Term “Mite-crustacean-mollusk syndrome”
• Primary sensitization is believed to be “respiratory” to dust mite
• Observational studies: IT to HDM—> develop shellfish sensitization
(not exist before IT)
Tsabouri et al. Fish and shellfish allergy in children. PAI 2012
 



	65. major route
Clinic Rev  Allerg Immunol (2014) 46:258–271
 


	66. • Fish antigen  exposure levels of more than 30 ng/m3 have shown
significant correlation with sensitization and work-related asthma symptoms
• A study quantified raw fish allergens from an open-air fish market and
detected allergen concentrations ranging from 2 to 25 ng/m3
Clinic Rev Allerg Immunol (2014) 46:258–271
 


	67. • IgE -mediated  allergy
• Fish allergy with partial tolerance
• Monospecie allergy
• Non IgE -mediated allergy
• Other: via BM
• Cross-reactivity with other foods
 


	68. • Most frequently  acute urticaria and angioedema
• Mild oral symptoms
• Worsening of atopic dermatitis
• Respiratory symptoms such as rhinitis or asthma
• Gastrointestinal symptoms such as nausea and vomiting
Pediatr Allergy Immunol 2008: 19: 573–579
 


	69. • While heating  appears to increase allergenicity of some of the fish
allergens, commercial heat processes, used to generate canned
fish, seem to have a different effect
• A recent descriptive study from Australia demonstrated that more
than 20 % of children allergic to salmon or tuna were able to
tolerate the fish in canned form
Clinic Rev Allerg Immunol (2014) 46:258–271
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	71. • Level of  serum IgE antibodies have been correlated with the clinical
reactivity to predict allergy to fish
• In a US population, a diagnostic serum IgE level of 20 kUA/l
to cod (ImmunoCAP, ThermoFisher) has been established to
predict an allergy to this fish with 95% certainty
• However, clinical reactions have been indicated for
patients with much lower IgE-titers, therefore, the
significance is doubtful
EAACI: Molecular Allergology User's guide 2016
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	74. Sampson et al.  JACI 2001, vol 107, No 5
 


	75. Schulkes et al.  Clinical and Translational Allergy 2014, 4:27
• A positive sIgE (≥ 0.35
kUA/L) to culprit
species ranged 50%
(swordfish) to 100%
(hake)
• In tolerant patients, a
negative sIgE (< 0.35
kUA/L) ranged from 0%
(hake, pollock,
swordfish) to 75%
(sardine)
 


	76. • SPT is  considered to be not very specific with a PPV often below 50 %
• Skin prick tests are of particular challenge for fish allergy due to the
large variety of fish species being implicated and the fact that the
majority of patients seem to demonstrate monosensitivity to specific
species
Clinic Rev Allerg Immunol (2014) 46:258–271
 


	77. • Gold standard
•  limited information on the establishment of threshold values for
elucidating allergic reactions to fish.
• A recent study demonstrated that for codfish, very small amounts of
less than 3 mg protein could trigger allergic reactions
Clinic Rev Allerg Immunol (2014) 46:258–271
1 cod filet =4 oz = 28x4 g protein
 


	78. Tolerance of single  species might be explained by
1. very low allergen contents such as for tuna
2. species-specific IgE- binding epitopes present on
parvalbumins
• Studies on monosensitivity to salmon/trout confirmed
the presence of a salmonid-specific parvalbumin
epitope, which is unique for these fish allergens
EAACI: Molecular Allergology User's guide 2016
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Enolase, Aldolase
 


	81. Schulkes et al.  Clinical and Translational Allergy 2014, 4:27
35 subjects (5-19 years) with physician-diagnosed fish allergy and sensitization to fish
allergen underwent DBPCFC with cod, salmon, and mackerel
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	83. • Infections with  live Anisakis (anisakiasis) can result from eating raw , pickled, or
undercooked fish. Infection may cause nausea, vomiting, stomach pain, and
sometimes appendicitis, bowel blockage, or bleeding
• Ingredients, such as spices and monosodium glutamate, added during processing
and canning
Clinic Rev Allerg Immunol (2014) 46:258–271
 


	84. Pediatric Allergy and  Immunology 23 (2012) 608–615
 


	85. • 5-month-old, exclusively  breast-fed boy was referred for presence of 4 tarry stools, u/d
AD at age 2 mo
• Endoscopy negative
• On the 3rd day of hospitalization breastfeeding was restarted, the baby developed
cough and wheezing on that night
• Mx: B2 agonist inhalation and IV prednisolone, fasting again -symptoms disappeared
• Breast-feeding was restarted again ->3 days later, urticaria 1 hour after suckling
Asia Pac Allergy 2016;6:257-259
 


	86. • Mother had  consumed fish (tuna, mackerel, Spanish mackerel)
before breast-feeding
• Detailed dietary habit of the mother revealed that she ate raw
fish at least 3 times per week during pregnancy and lactation
• Serum IgE 74 IU/mL, egg white (1.54 UA/ mL) and negative to
milk, soy, wheat, salmon, mackerel, sardines, tuna, cod
• Skin prick test +ve to salmon, mackerel, sardine and tuna
Asia Pac Allergy 2016;6:257-259
Sensitization occurred more likely during pregnancy; however,
in our case, we suspect through skin (atopic dermatitis from 2
months of age)
 



	88. • The major  allergen is Gal d 5, chicken serum albumin, highly present in egg yolk,
avian meat and serum
• Clinical cross-reactions have been reported for several avian meats such as chicken
and turkey
• Hypersensitivity to chicken meat without sensitization to eggs has been only rarely
addressed
Kuehn et al. EAACI, Allergy 24 June 2016
 


	89. • Patients with  food allergy to fish and chicken meat (n = 29)
• The study identified 3 new chicken allergens, parvalbumin (Gal d 8), enolase (Gal
d 9), and aldolase (Gal d 10) which homologues in fish, are responsible for the
clinical cross-reactivity between fish and chicken meat
Kuehn et al. EAACI, Allergy 24 June 2016
 


	90. • IgE cross-reaction  was found for
parvalbumins, enolases, and
aldolases
• Cross-reactivity among fish and
chicken meat allergens was
confirmed by a competitive IgE
inhibition ELISA method
Kuehn et al. EAACI, Allergy 24 June 2016
The study proposed term ‘fish–chicken syndrome'
 


	91. Hilger et al.  Allergy 2004: 59: 653–660
 



	93. • Due to  different routes and exposure to different quantities, degree
of processing and physicochemical properties of the allergenic
proteins 3 distinct clinical patterns
Molecular Allergology User’s Guide. EAACI 2016
 


	94. Clinical
patterns
Molecular Allergology User’s  Guide. EAACI 2016
 


	95. • Varied, sometimes  even in the same subject --> mild oral to anaphylaxis
• May be mild oral symptoms confined to the lips and oral mucosa similar to
pollen-food syndrome
• It has been hypothesized that inhalation of dust mite or cockroach allergens,
which are ubiquitous in the tropics, may be the primary sensitizer
Asian Pac J Allergy Immunol 2012;30:3-10
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	97. Commercial shellfish extracts
•  Reasonable results in case of highly abundant allergens (tropomyosin)
• limited value due to false-negative responses in case of heat-sensitive allergens (e.g.,
Myosin light chain) or weak or non-cross-reactive allergens (e.g., arginine kinase)
• Commercial extracts do not represent the specific shellfish species consumed
Prick–prick test with offending shellfish product
• Specie-specific
• In case of severe anaphylactic reaction--> titrated testing with diluted product + IgE
testing before SPT
• Potentially false negative, depending on the abundance and stability of the shellfish
allergen
Molecular Allergology User’s Guide. EAACI 2016
 



	99. Angka or cold  water shrimp
(Pandalus borealis)
กุ้งกุลาลาย green tiger prawn
(Penaeus semisulcatus)
White or banana prawn
(Fenneropenaeus merguiensis)
กุ้งแชบ๊วย (Banana shrimp;
Fenneropenaeus merguiensis)
กุ้งขาวแปซิฟิก white leg pacific prawn
(Litopenaeus vannamei)
กุ้งกุลาดา black tiger prawns
(Penaeus monodon)
กุ้งก้ามกราม Giant malaysian prawn
(Macrobrachium rosenbergii)
กุ้งแดง กุ้งน้าเย็น Red Shrimp/ Deep-
Water Shrimp (Pandalus borealis)
Metapenaus joyneri
Shiba shrimp
กุ้งทราย กุ้งตกกระ Whiskered velvet
shrimp (Metapenaeopsis barbata)
 


	100. • Aim: to  identify cases of specific allergy to seawater shrimp, Penaeus monodon (Pm), or freshwater
shrimp, Macrobrachium rosenbergii (Mr), among shrimp-allergic children
• Method: Comparisons of skin tests 1. commercial 2. crude shrimp extracts 3. prick-to-prick (PTP)
• 68 children with a history of shrimp allergy and skin tests positive to shrimp were orally challenged
to both shrimp species
Clin Exp Allergy. 2008 Jun;38(6):1038-47
 


	101. SPT comparison
• commercialized
extract  was prepared
from raw Mexican
brown shrimp, P.
aztecus.
• Therefore, shrimp in
other genus such as
M. rosenbergii may
contain different
minor allergens
Clin Exp Allergy. 2008 Jun;38(6):1038-47
 


	102. Clin Exp Allergy.  2008 Jun;38(6):1038-47
 


	103. • Shellfish extract:  potentially false-negative or low titers in case of low
abundant allergens or extract do not represent the specific shellfish
species consumed by the patient (e.g.,Southern Hemisphere)
• Purified allergen (tropomyosin) from shrimps, house dust mite, and
Anisakis are available on the allergen microchip (ISAC; ThermoFisher
Scientific) and used to quantitate allergen-specific IgE
Molecular Allergology User’s Guide. EAACI 2016
 



	105. Code: f24
• Latin  name:
1. Pandalus borealis (กุ้งแดง กุ้งน้าเย็น Red Shrimp/ Deep-Water Shrimp)
2. Penaeus monodon (กุ้งกุลาดา black tiger prawns)
3. Metapenaeopsis barbata (กุ้งทราย กุ้งตกกระ Whiskered velvet shrimp)
4. Metapenaus joyneri (กุ้งตะกาด Shiba shrimp)
• Source material: Boiled, frozen Atlantic shrimp and raw, frozen prawns from the
Indo-West-Pacific
Code: f23
• Latin name: Chionocetes spp.
• Source material: Boiled crab meat
http://www.phadia.com/en/Products/Allergy-testing-products/ImmunoCAP-Allergen-Information
 


	106. Angka or cold  water shrimp
(Pandalus borealis)
กุ้งกุลาลาย green tiger prawn
(Penaeus semisulcatus)
White or banana prawn
(Fenneropenaeus merguiensis)
กุ้งแชบ๊วย (Banana shrimp;
Fenneropenaeus merguiensis)
กุ้งขาวแปซิฟิก white leg pacific prawn
(Litopenaeus vannamei)
กุ้งกุลาดา black tiger prawns
(Penaeus monodon)
กุ้งก้ามกราม Giant malaysian prawn
(Macrobrachium rosenbergii)
กุ้งแดง กุ้งน้าเย็น Red Shrimp/ Deep-
Water Shrimp (Pandalus borealis)
Metapenaus joyneri
Shiba shrimp
กุ้งทราย กุ้งตกกระ Whiskered velvet
shrimp (Metapenaeopsis barbata)
 


	107. • 1 Preparing  meal with whole seafood extract or the ground boiled of
the offending seafood species (masked in fruit juice, chocolate or
vanilla ice cream, or in a burger).
• 2 Accumulated doses of up to 24 g of seafood (e.g., 1–2 large
prawns)
EAACI Molecular Allergology User's Guide, Pediatric Allergy and Immunology 2016: 27
 


	108. Work Group report:  Oral food challenge testing, Anna Nowak
 


	109. • The shrimps  were prepared the night before by simple boiling with salt for 10
min till they were cooked.
• They were then peeled, cephalothorax removed and measured with an
electronic mass balance for the respective doses.
• They were re-heated again on the challenge day using micro-wave for 10–15 s.
• The OFC was performed in incremental doses specifically to L. vannamei
followed by P. monodon.
• Five doses of shrimp starting from 1 g of bits, followed by 2, 3, 8, 20 and a final
meal sized portion of 80 g was administered.
• These doses were administered at 15–20 min intervals
Clinical and immunochemical profiles of food challenge proven or anaphylactic shrimp allergy in
tropical Singapore Clinical & Experimental Allergy, 45, 687–697
 


	110. • Immunotherapy is  still in development
• Avoidance of the offending foods
• Prompt recognition and treatment of acute allergic reactions
 


	111. • The only  proven therapy for fish and shellfish hypersensitivity is strict
avoidance, which is not always possible
• We suggest that individuals allergic only to fish or to shellfish are
advised to avoid all species (unless clinical tolerance has been proven
to a specific species by challenge)
• At present commercially available products for allergen-specific
immunotherapy of shellfish protein allergy are not available.
Tsabouri et al. Fish and shellfish allergy in children. PAI 2012
Molecular Allergology User’s Guide. EAACI 2016
 


	112. • Major IgE-binding  epitopes of parvalbumin are considered to be
conformational epitopes
• Conformational changes in these protein regions using recombinant
technologies can result in hypoallergenic parvalbumin as has been recently
demonstrated for carp
• Although still immunogenic, as demonstrated through specific IgG responses
in mice, the reactivity measured by SPT in patients was markedly reduced
Clinic Rev Allerg Immunol (2014) 46:258–271
 


	113. • 9 children  with cod fish allergy
• All successful in 5-10 months of OIT
• DBOFC cod: 1, 2, 3, and 4 mg on day 1; 10, 20, 30, and 40 mg on day
2; and 500 mg, then 1, 10, 40, and 100 g
• We whisked for 3 min 25 g of boiled cod fish with 50 ml of water;
then we added water to a final volume of 75 ml, obtaining a solution
containing 0.33 mg/ml fish
Dig Dis Sci (2007) 52:1662–1672
 


	114. Dig Dis Sci  (2007) 52:1662–1672
4 oz cod
28 g=1 oz cod
 


	115. Some Unexpected Sources  of Fish
• Caesar salad and Caesar dressing
• Worcestershire sauce
• Bouillabaisse ซุปปลารสจัดของฝรั่งเศส
• Imitation or artificial fish or shellfish (surimi, also
known as “sea legs” or “sea sticks,” is one
example)
• Meatloaf
• Barbecue sauce
• Spreads, for example, taramasalata
• Caponata, a Sicilian eggplant relish
• Ethinic dish: sushi, California roll
https://www.foodallergy.org/allergens/fish-allergy
Bouillabaisse
Worcestershire
sauce
Barbecue sauce
 


	116. • In contrast  to cow's milk and egg, allergies to fish/shellfish are usually
not outgrown
• Fish allergy is persistent 80% even 10 yr after diagnosis
• Shellfish allergy traditionally seen as a persistent allergy, once
diagnosis, typically avoid for life
• Although, some adults reactivity decrease, given that epitope
recognition appears to be less in older subjects
• In a follow-up study, 65.5% of fish-sensitized children maintained their
sensitisation and increased risk for wheezing illness and hyperactive
airways in school age
Tsabouri et al. Fish and shellfish allergy in children. PAI 2012
 


	117. • Seafood allergy  is not uncommon, considered to be one of top 8 allergic food.
• Paralbumin is the major allergen found mainly in fish meat. Other allergens can cause monosensitivity
such as enolase or aldolase.
• Clinical patterns can be non-immunologic, IgE or non-IgE mediated.
• Cross reactivity pattern are complex; ranged from mono-specie to extensive allergy.
• SPT using crude extracts or prick to-prick testing with cooked forms of seafood is recommended, because
of lack of availability and lower NPVs of commercial extracts.
• Specific IgE level is correlated with clinical reactivity prediction. DBOFC to specific species is still gold
standard.
• Currently, fish OIT is in development. Avoidance and initial emergency management should be advised.
 


	118. • The prevalence  seems to vary depending on geographical locations
• The major shellfish allergen is tropomyosin, although other allergens may play an important part in
allergenicity such as arginine kinase and myosin light chain
• Adverse reactions to seafood are often generated by contaminants but can also be mediated by the
immune system and cause allergies. Clinical symptoms are ranging from mild urticaria or oral allergy
syndrome to anaphylactic reactions
• Tropomyosin plays important role in cross-reactivity, which homology is high among crustaceans and
lower between crustaceans and mollusks.
• Future research on the molecular structure of tropomyosins will improve diagnosis and is essential for
future immunotherapy
• Prognosis is different from cow milk or egg allergy. Seafood allergy is mostly persistent through
adulthood.
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