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	1. Alpha-gal syndrome
Suravat Homvises
  


	2. Contents
• IgE antibodies  against carbohydrates
• Clinical characteristics
• Diagnosis
• α-Gal epitope and antibody responses
• Occurrence of α-Gal
• Presence of α-Gal in food
• Delayed allergic response to α-Gal
• Sensitization to α-Gal
• Managements
 


	3. Introduction
Saleh H, et  al. Clin Mol Allergy 2012;10:5.
• Alpha-gal is an oligosaccharide found in mammalian cells of non-primates
• The alpha-gal epitope is present in beef, pork, lamb and cat dander and absent in
chicken and fish
• Alpha 1,3 galactosyl transferase, the enzyme needed for formation of alpha-gal,
is inactivated in humans and higher mammals
 


	4. Introduction
• Carbohydrate galactose-α-1,3-galactose  (α-Gal) has been known as a barrier for
xenotransplantation
• Preventing the transplantation of pig organs into humans
• Humans produce antibodies against the α-Gal oligosaccharide
• α-Gal is abundantly expressed on glycoproteins and glycolipids in mammalian
cells, except in humans
• α-Gal epitope activates the complement cascade >> destruction of the xenograft
• α-Gal is the molecule responsible for an uncommon form of food allergy
(α-Gal syndrome)
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
 


	5. IgE antibodies against  carbohydrates
• Carbohydrates have been regarded as poorly allergenic molecules
• Carbohydrates as part of glycoproteins or glycolipids can either represent T cell
epitopes themselves or that they can participate in the formation of T cell epitopes
• Differences in the structure, size, complexity and location of the glycan can
influence the binding of a peptide to major histocompatibility (MHC) molecules and
the recognition of the peptide by T cells
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
 


	6. IgE antibodies against  carbohydrates
• Glycopeptides
• Processed by proteases in APCs
• Bind to MHCI or MHCII molecules
• Presented to CD8+ or CD4+ T cells
• Glycolipids
• Presented by the MHCI-like molecule CD1d
• Induce iNKT cells to produce cytokines IFN-
γ and IL-4
Sun L, et al. Glycobiology 2016;26:1029-40.
 


	7. Sun L, et  al. Glycobiology 2016;26:1029-40.
 


	8. • IgE antibodies  cross-react with carbohydrates in the extracts from different unrelated
vegetable foods, pollen and with insect venoms
• Cross-reactive carbohydrate determinants (CCD)
• IgE antibodies directed to CCDs showed poor biological activity and lacked the
ability to induce allergic reactions
• High proportion of patients treated with the monoclonal anti-cancer antibody
Cetuximab showed severe hypersensitivity reactions to the drug
• Fab portion of Cetuximab, glycosylated with α-Gal, is recognized by patients'
IgE antibodies
IgE antibodies against carbohydrates
- Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
- van Die I, Cummings RD. Chem Immunol Allergy 2006;90:91-112.
 


	9. • CCD IgE  has sufficient affinity to induce cross-linking of IgE receptors
• Depends on the presence of multiple glycan chains carrying this CCD within one
protein molecule
• Structural basis for the cross-reactivity of IgE antibodies with insect and plant
glycoproteins is an oligosaccharide with a core α-1,3 fucose and/or a xylose
IgE antibodies against carbohydrates
- Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
- van Die I, Cummings RD. Chem Immunol Allergy 2006;90:91-112.
 


	10. Clinical characteristics of  α-Gal syndrome
• Delayed onset of allergic symptoms after food consumption
• Onset of the symptoms occurs 3–6 hours after the intake of mammalian meat
(or dairy, gelatin, or other mammalian-derived products)
• Contrast to IgE-mediated food allergy which typically starts within 1 hour
(often within minutes)
• Reactions after infusion or injection of drugs and other medical products with α-Gal
containing mammalian ingredients
• These reactions can be rapid in onset and even immediate
- Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
- Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
 


	11. • Onset in  adult life after eating mammalian meat without problems for many years
• Contrast to IgE-mediated food allergy, which develop often early in life, and show
higher incidences in children
• Improvement of symptoms when adhering to an appropriate avoidance diet
• Atopic disposition is not associated with a higher risk of developing the α-Gal
syndrome
- Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
- Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
Clinical characteristics of α-Gal syndrome
 


	12. • Cutaneous pruritus  and/or urticaria (70 percent)
• Gastrointestinal symptoms (40 percent): abdominal pain, diarrhea, vomiting
• Oral allergy syndrome
• Anaphylaxis
Clinical characteristics of α-Gal syndrome
Choi GS, et al. Allergy 2010;65:1065-7.
 


	13. • Consumption of  fattier forms of meat and of mammalian innards, such as pork
kidney >> lead to more severe and rapid reactions
• Innards are known to contain more α-Gal epitopes than muscle meat
• Co-factors are known to lower reaction thresholds to food allergens and may lead
to more severe or faster onset of clinical presentation
• Alcohol consumption, physical exercise, use of certain medications (NSAIDs)
• Increase the gastrointestinal permeability >> might affect the absorption of α-
Gal, and release of histamine
- Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
- Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
Clinical characteristics of α-Gal syndrome
 


	14. Diagnosis of α-Gal  allergic patients
• In vivo skin prick test
• In vitro determination of specific IgE level to α-Gal
• Skin prick tests and specific IgE levels may prove sensitization but not clinical
hypersensitivity
• Basophil activation test
• Oral food challenge test
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
 


	15. • Performed with  commercial extracts of beef, pork, or lamb
• Produce no or only small wheal and flare reactions of 2–4 mm in diameter
• Unreliable
• Concentration of α-Gal epitopes in commercial protein extracts used for skin prick
tests might be rather low
• Performed with fresh meat extracts >> induce strong positive results
(not feasible for routine practice)
• Can be investigated using intradermal (ID) tests to the same diluted food extracts
In vivo skin prick tests
- Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
- Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
 


	16. • Correlations between  sugar moieties in SPT solutions of CCD-positive patients
• Patients did react when tested with phospholipase A2 or ascorbate oxidase but
reacted weakly to horseradish peroxidase (HRP)
• HRP has up to eight N-glycosylation sites >> cross-linking of IgE antibodies on
mast cells (phospholipase A2 and ascorbate oxidase have only two)
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
In vivo skin prick tests
 


	17. • Highest sensitivity  when performed with native kidney pork in the form of prick-to-
prick tests
• Pork kidney also elicits symptoms more consistently than muscle meat
• Pork kidney appears to have higher concentrations of α-Gal epitopes
• Using pork kidney, not only α-Gal containing proteins, but also lipids, are
inoculated
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
In vivo skin prick tests
 


	18. In vivo skin  prick tests
Commins SP, et al. J Allergy Clin Immunol 2009;123:426-33.
 


	19. • α-Gal specific  IgE antibodies (using the ImmunoCAP assay) represent the most
reliable method for the diagnosis of α-Gal sensitization
• Only 5% of α-Gal IgE-positive subjects suffered from a clinical α-Gal syndrome
• Anti-α-Gal IgE levels cannot distinguish between α-Gal syndrome and
asymptomatic α-Gal sensitization
• Identify individuals at a risk of developing an α-Gal syndrome
• α-Gal specific IgE does not predict reaction severity
In vitro specific IgE level to α-Gal
- Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
- Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
 


	20. • Positive test  result
• Most clinical report using the cut-off of >0.1 IU/mL
(specificity of 92.3% and sensitivity of 100%)
• α-Gal IgE levels higher than 2% of the total IgE levels
• α-Gal allergic individuals are frequently non-atopic individuals with low total
IgE levels >> suggested to compare with total IgE levels
• When diagnosis is in doubt due to negative IgE testing >> test for IgE to cat serum
albumin (Fel d 2) to identify pork-cat syndrome
- Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
- Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
In vitro specific IgE level to α-Gal
 


	21. • α-Gal specific  IgE declines over time
• Possible reason for seronegative testing despite a history of symptoms
• Additional tick bites lead to rises in α-Gal specific IgE
In vitro specific IgE level to α-Gal
- Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
- Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
 


	22. • Differentiate between  α-Gal allergic patients and asymptomatic α-Gal sensitized
patients
• Higher basophil reactivity and sensitivity in patients with the α-Gal syndrome as
compared to sensitized individuals
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
Basophil activation tests
 


	23. • Oral food  challenge is the gold standard for the diagnosis of the α-Gal syndrome
• Risk of inducing severe, potentially life-threatening anaphylactic reactions
• 15-20% of food challenge reactions require one or more doses of
epinephrine and/or emergency medical transport
• Insufficient opportunities for food provocations in a predominantly adult patient
population in routine settings
Oral food challenge
- Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
- Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
 


	24. For diagnosis:
• Unclear  etiology of possible allergic episode and has positive α-Gal IgE >0.1 IU/mL
but reports ongoing, asymptomatic consumption of beef, pork, etc.
• Known history of tick bites (or significant tick exposure) who tests positive for α-Gal
IgE >0.1 IU/mL and was told to avoid red meat due to the test result without
supporting symptoms
Oral food challenge consideration
Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
 


	25. For outgrown evaluation:
•  α-Gal IgE <2.0 IU/mL who fully tolerates high fat cow’s milk dairy ice cream/ single slice of
pepperoni (~12 g) without symptoms and reports no tick bites in the past 12 months
• History of AGS, who now tests undetectable (<0.1 IU/mL) for α-Gal IgE
• History suggestive of AGS but tests negative (<0.1 IU/mL) for α-Gal IgE and diagnostic
clarification testing discussed above has been unrevealing
Oral food challenge consideration
Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
 


	26. • Our typical  α-Gal food challenge is at least two pork sausage patties (Jimmy
Dean® original, fully cooked, approximately 70 grams)
• May be given to consumption of challenge dose prior to clinic arrival due to the
delayed nature
Oral food challenge
Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
 


	27. Commins SP. Expert  Rev Clin Immunol 2020;16:667-77.
 


	28. Diagnosis algorithm
Commins SP.  Expert Rev Clin Immunol 2020;16:667-77.
 


	29. Diagnosis algorithm
Commins SP.  Expert Rev Clin Immunol 2020;16:667-77.
 


	30. α-Gal epitope and  antibody responses
• Core structure of the α-Gal epitope is the
non-reducing terminal disaccharide
galactose-α-1,3-galactose (Gal-α-1,3-Gal) (A)
• N-acetylglucosamine (GlcNAc) in the third
position forming a trisaccharide (B)
• Part of a bi-antennary N-glycan in
glycoprotein (C)
• Part of a pentasaccharide in glycolipids (D)
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
 


	31. • It is  believed that an evolutionary event led to the inactivation of the gene for α-1,3-
galactosyltransferase (α-1,3GT), the enzyme responsible for the synthesis of α-Gal
• Terminal Gal-α-1,3-Gal disaccharide structure is sufficient for antibody recognition
• Carbohydrates at the reducing terminus increase the efficiency of the binding
• α-Gal tri-, tetra-, and pentasaccharides were more efficient in blocking anti-α-Gal
antibodies
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
α-Gal epitope and antibody responses
 


	32. • Chemical structure  of the α-Gal epitope is very
similar to the blood group B antigen
• Anti-α-Gal IgG antibodies can also recognize
the blood group B antigen
• Blood group B antigen-expressing individuals
(blood groups B and AB) have a lower level
of α-Gal IgG antibody reactivity
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
α-Gal epitope and antibody responses
 


	33. • IgE antibodies  recognize the Gal-α-1,3-Gal disaccharide
• IgE bind to terminal galactose molecules of the
α-Gal epitope
• Anti-α-Gal IgE antibodies from red meat-allergic
patients can also bind to the blood group B antigen
• α-Gal allergic subjects usually belong to the B
antigen negative blood groups (A and O)
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
α-Gal epitope and antibody responses
 


	34. • Presence of  IgE antibodies directed against α-Gal is associated with harmful allergic
reactions to mammalian meat and to α-Gal containing drugs
• Antibody responses to α-Gal can have positive effects
• Anti-α-Gal IgM antibodies prevent infection by Plasmodium falciparum, Chagas
disease, and leishmaniasis
• Anti-α-Gal IgA antibodies from human colostrum can bind to several gram-
negative commensal bacteria >> inhibit the adhesion of Neisseria meningitidis to
human buccal cells
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
α-Gal epitope and antibody responses
 


	35. Occurrence of α-Gal
•  Humans and animals (e.g., birds, fish) lacking α-Gal can produce antibodies against
α-Gal
• Production of α-Gal specific antibodies is a response to the continuous antigenic
stimulation with α-Gal epitopes bared by some bacteria in the gut
• Commensal Escherichia coli, Klebsiella, and Salmonella strains express α-Gal
either linked to glycoproteins of the bacterial capsule and cell wall or to
lipopolysaccharides (LPS)
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
 


	36. Occurrence of α-Gal
•  Other bacteria have α-Gal moieties on their surface
• Serratia and Mycobacteria strains
• Tick-borne bacteria - Borrelia burgdorferi and Anaplasma phagocytophilum
• Helminth - Schistosoma mansoni
• Fungus - Aspergillus fumigatus
• Protozoan parasites - Trypanosoma, Plasmodium spp., Leishmania spp. (cause
Chagas disease, malaria and leishmaniasis)
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
 


	37. • α-Gal can  also be linked to glycoproteins present in the envelop of zoonotic viruses
• α-Gal has been found on envelop proteins of arboviruses such as Eastern
Equine Encephalitis virus and Sindbis virus
• Anti-α-Gal antibodies protect humans against zoonotic viruses by destroying and
neutralizing them and by targeting them for uptake by antigen-presenting cells
• Bloodsucking insects (mosquitoes, black flies, horseflies, ceratopogonids, sand
flies, kissing bugs), which transmit arboviruses, inoculate α-Gal into the human
skin during biting
Occurrence of α-Gal
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
 


	38. • All blood-feeding  insects regularly elicit a saliva-specific immune response in the
host (Th2 polarization and induction of specific IgE antibodies)
• Potential role of blood-feeding insects in the induction of α-Gal-specific IgE
antibodies might warrant further studies
Occurrence of α-Gal
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
 


	39. Presence of α-Gal  in food
• Oligosaccharide α-Gal is expressed in different mammalian tissues
• α-Gal was bound to carrying proteins: α-enolase, ß-enolase, laminin, collagen,
aminopeptidase N and angiotensin-I-converting enzyme
• Innards (kidney, small intestine, liver, spleen, salivary glands and heart) have a
lower total fat and triglyceride content but higher α-Gal glycolipids than muscle
tissue
• Ingestion of only small amounts (1–2 g) of pork kidney can trigger allergic
reactions during oral challenges
• α-Gal glycolipids might be responsible for the high allergenicity of innards
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
 


	40. • Binding of  α-Gal to glycolipids instead of glycoproteins might also provide an
explanation for the delayed occurrence of symptoms after meat consumption
• Digestion and absorption of lipids takes longer than the digestion of proteins
• Triglycerides is usually high in beef or pork muscle tissue
• Digestion and transportation into the circulation require special modifications and
need more time
• Lipid droplets are smaller and absorbed faster >> faster and more severe
allergic reactions after the consumption of innards
Presence of α-Gal in food
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
 


	41. • Collagen was  suggested as one of the α-Gal carrying proteins
• Gelatin, denatured form of collagen, may be a trigger of the α-Gal syndrome
• α-Gal allergic patients tolerated the oral intake of 10 g of gelatin during oral
challenges, but developed urticaria and bronchospasm when a gelatin colloid
was administered intravenously
• α-Gal carrying proteins are also present in mammalian milk
• IgE antibodies of α-Gal allergic patients recognize α-Gal in cow's milk
• Most of the α-Gal allergic patients (between 80 and 90%) do not react to milk or
milk products
Presence of α-Gal in food
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
 


	42. Delayed allergic response  to α-Gal
• Most typical characteristics is the late onset of the symptoms, usually starting 3–6
hours after consumption
• In vitro stimulation of basophils showed that basophil response occurs as fast as
after stimulation with other food allergens
• Intravenous administration of α-Gal containing drugs, such as Cetuximab, leads to
immediate allergic reactions
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
 


	43. • Allergenic proteins  are normally not ingested alone, but together with food matrix
• Process of digestion and absorption of proteins takes about 1–2 hours
• Food matrix affects the release, accessibility, digestibility, and stability of food
compounds
• Do not cause a delay in the onset of allergic reactions in most food allergies
Delayed allergic response to α-Gal
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
 


	44. • The glycolipid  hypothesis
• Postprandial peak of the digestion products of triglycerides in the blood occurs
between 3 and 4 hours after meal
• α-Gal bound to lipids and slower digestion and absorption >> delayed response
in α-Gal allergic patients
• α-Gal was only transported through cell layer when exposed to the digested
lipids, but not after exposure to the digested protein
• only α-Gal bound to lipids could cross the intestinal cells
• α-Gal-glycosylation impairs the transport of proteins across the intestinal
epithelium
Delayed allergic response to α-Gal
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
 


	45. • α-Gal-containing glycolipids  are ingested
with other lipids
• Incorporated into micelles and not be
accessible from pancreatic lipase
• Transported to the enterocytes
• Incorporated into chylomicrons >>
systemic circulation
• Exposure of several α-Gal epitopes
on the surface of chylomicrons
• Facilitates the cross-linking of basophils
or mast cells bound IgE antibodies
• Activation and degranulation
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
 


	46. Roman-Carrasco P, et  al. Front Allergy 2021;2:783279.
 


	47. • Study of  the in vitro uptake of ganglioside GD3
(glycosphingolipid)
• At lower concentrations, most GD3 was metabolized
• Higher concentrations of GD3 were added, the additional
GD3 was transferred across the intestinal cells
• Postprandial increase in chylomicron production depends
on the amount of dietary fat ingested in a meal
• α-Gal allergic patient manifests symptoms after consumption
of fattier meats or containing higher amounts of glycolipids,
such as innards
Delayed allergic response to α-Gal
Schnabl KL, et al. Am J Physiol Gastrointest Liver Physiol 2009;297:G52-9.
 


	48. • Alcohol and  exercise have both shown to increase postprandial lipemia
• Blood levels of α-Gal-carrying glycolipids might be increased
• Intact glycans bound to proteins are not able to cross the intestinal epithelium
• IgE antibodies directed to CCDs lack the ability to induce allergic reactions
Delayed allergic response to α-Gal
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
 


	49. Sensitization to α-Gal
•  Characteristic of α-Gal allergy is that sensitization to the carbohydrate occurs
through repeated tick bites
• Actual symptoms are triggered by a later exposure to the allergenic molecule by
the consumption of mammalian meat
• Components present in the insect saliva have immunomodulatory properties
• Promote the polarization of naïve T cells toward a Th2 phenotype
• Lone star tick (Amblyomma americanum) appears to be the primary cause of
α-Gal syndrome in the U.S.
• No case-control study has confirmed this link
- Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
- Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
 


	50. Lone Star Tick  (Amblyomma americanum)
https://web.uri.edu/tickencounter/species/lone-star-tick/
 


	51. Sensitization to α-Gal
•  α-Gal-specific IgE response - associated with acquired tick resistance (ATR) and
allergic klendusity with the trade-off of developing α-Gal syndrome
• Allergic klendusity - a disease-escaping ability produced by the development of
hypersensitivity to an allergen
• α-Gal moieties present in tick tissues and saliva do not originate from a prior blood
meal but are produced by the ticks themselves
• Presence of α-Gal has also been confirmed in Amblyomma americanum ticks
fed on human blood, which lacks α-Gal
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
 


	52. • Injury caused  by tick mouthparts >> disrupt the epidermis
and dermis of host skin
• Wound healing begin in the host: coagulation,
vasoconstriction, and platelet aggregation are followed by
responses of the innate and adaptive immune system
• The tick must be able to counteract the defense
mechanisms of the host
• Bioactive molecules present in the tick saliva can
suppress the host's hemostatic and immune responses
Sensitization to α-Gal
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
 


	53. • Tick saliva
•  Decrease the production of proinflammatory mediators IL-12, IL-1β or TNF-α
• Promote expression of anti-inflammatory cytokines like TGF-β or IL-10
• Mediated by Prostaglandin E2 (PGE2) (abundant in tick saliva)
• PGE2 induces vasodilation and impairs wound healing while reducing
inflammation
• Repeated exposure to tick saliva
• High TGF-β levels, increasing IL-10 and IL-4 after every exposure
• Polarization of the immune response toward a Th2 profile
Sensitization to α-Gal
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
 


	54. • Basophils are  recruited to the tick-feeding sites and accumulate in the skin after a
repetitive tick infestation
• Basophils act as non-professional antigen presenting cells, and secrete IL-4
• α-Gal-carrying lipids could be presented with CD1d molecules to iNKT cells >>
produce IL-4
• IL-4 will skew the differentiation of naïve T cells into type 2 T helper (Th2) cells
• Exposure to gut microbes leads to basal anti-α-Gal IgG levels, whereas later
exposure to α-Gal via tick bites might lead to the production of IgE antibodies
Sensitization to α-Gal
Roman-Carrasco P, et al. Front Allergy 2021;2:783279.
 



	56. Sensitization to α-Gal
•  Chiggers
• Other members of the Arachnida class
• May contribute to the allergic
sensitization to α-Gal
• Individuals who were diagnosed with
the α-Gal syndrome, reported
chiggers, but not tick bites, in the
weeks prior their first allergic episode
after eating red meat
Stoltz LP, et al. J Allergy Clin Immunol Pract 2019;7:664-6.
 



	58. Management of α-Gal  syndrome
• Avoidance of mammalian meat
• Avoidance of dairy products
• Avoidance beyond meat and dairy
• Medical management
• Additional relevant medical exposures
• Prevent tick bites
Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
 


	59. Avoidance of mammalian  meat
• Primary advice is to completely avoid meat of mammals
• Beef, pork, venison and lamb in U.S.
• Bison, buffalo, rabbit, horse, and goat
• Internal organs are able to induce reactions, especially pork kidney
• Cooking does not appear to significantly denature the alpha-gal epitope but may
reduce reaction severity likely through reduction in fat content
• Most patients who successfully avoid tick bites will experience a decrease in their
α-Gal IgE level
Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
 


	60. • Discussion of  labeling issues and hidden exposures
• Awareness of individual eliciting threshold doses
• Use of masks for fume-sensitive patients
• Patients do report symptoms with exposure to fumes from mammalian
meats/fats being cooked
Avoidance of mammalian meat
Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
 


	61. Avoidance of dairy  products
• Do not routinely include avoidance of dairy products as part of primary avoidance
• 80-90% of patients with α-Gal syndrome do not react to milk or cheese
• Recommended in patients already avoiding mammalian meat without adequate
control of symptoms
Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
 


	62. Avoidance beyond meat  and dairy
• ‘Hidden’ forms of mammalian exposure despite little or even no evidence
Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
 


	63. Medical management
Oral antihistamine
•  Long-acting OAH: fexofenadine or levocetirizine dosed twice daily
• Short-acting OAH in on-demand dosing
Oral cromolyn solution
• Significant or persistent gastrointestinal symptoms despite appropriate avoidance
• Can be dosed up to 4 times daily with a range from 100 – 200 mg per dose
Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
 


	64. Medical management
Oral corticosteroid
•  5-7-day short burst and taper
• Acute, recurrent reactions especially in the setting of unknown exposures
• Traveling to areas where concern is high for cross-contamination and/or difficulty
communicating with food preparation staff
Omalizumab
• Acute care of patients who develop symptoms more consistent with a ‘mast cell
activation’ phenotype (CSU)
Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
 


	65. Medical management
Metformin
• Effects  on the unfolded protein response which can alter cytokine milieu and may
lead to antigen re-programming
Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
 


	66. Additional relevant medical  exposures
• Significant experience relating to iatrogenic exposures
Heparin
• Derived from pig intestines
• Small number of case reports raised the possibility of heparin-induced allergic reactions
• Heparin-based reactions are much more common where heparin is given at high doses
for more complete anti-coagulation, such as during heart catheterization, valve
procedures and ECMO
• Standard pre-medication regimen using corticosteroid, antihistamine and even
omalizumab has been successful minimizing reactions to large doses of heparin
Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
 


	67. Engineered antibodies
• Abatacept  (Orencia), which is manufactured in a Chinese hamster ovary (CHO) cell
line and shown to contain the α-gal epitope
• α-Gal syndrome had immediate and profound anaphylaxis to IV abatacept
• Infliximab, which has been shown to express low amounts of the alpha-gal
• Only a small number of reactions in patients with α-Gal syndrome
• Proceed with caution (e.g., divided dose 10-90 plus extended observation time) on
first dose of any mAb
Additional relevant medical exposures
Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
 


	68. Gelatin
• Most severe  reactions are anaphylaxis when gelatin was administered IV as a
plasma expander
• Vaccines are also an important source of gelatin exposure, Zostavax and MMR
• Gelatin capsules (“gel-caps”) are used for many medicines and may give rise to
symptoms in a small proportion of patients
Pancreatic enzymes
• Enzymes used for replacement of pancreatic function (e.g., pancrealipase) are
purified from the pancreas of large mammals
Additional relevant medical exposures
Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
 


	69. Thyroid hormones
• Supplementation  or replacement of endogenous thyroid hormone are derived from
porcine thyroid glands
• Supervise initial dosing in the clinic and only cease if symptoms develop
Bioprosthetic heart valves
• Reports described patients who experienced hives or anaphylaxis after
transplantation of bovine or porcine heart valves
• Most important aspect to a successful valve replacement procedure in patients with
α-Gal syndrome is communication and pre-medication
Additional relevant medical exposures
Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
 


	70. Anti-venom
• Purified fragments  are derived from venom-immunized non-primate mammals
• At least one case report of an acute reaction to CroFab in a patient with α-Gal
syndrome
• Advise administration of CroFab if clinically indicated
Additional relevant medical exposures
Commins SP. Expert Rev Clin Immunol 2020;16:667-77.
 


	71. Before You Go  Outdoors
• Know where to expect ticks
• Ticks live in grassy, brushy, or wooded areas, or even on animals
• Spending time outside walking your dog, camping, gardening, or
hunting could bring you in close contact with ticks
• Many people get ticks in their own yard or neighborhood
• Treat clothing and gear with products containing 0.5% permethrin
• Permethrin can be used to treat boots, clothing and camping gear
and remain protective through several washings
Prevent tick bites
https://www.cdc.gov/ticks/avoid/on_people.html#print
 


	72. Before You Go  Outdoors
• Use Environmental Protection Agency (EPA)-registered insect repellent
• DEET, picaridin, IR3535, Oil of Lemon Eucalyptus (OLE), para-menthane-diol
(PMD), or 2-undecanone
• Do not use products containing OLE or PMD on children under 3 years old.
• Avoid Contact with Ticks
• Avoid wooded and brushy areas with high grass and leaf litter.
• Walk in the center of trails
Prevent tick bites
https://www.cdc.gov/ticks/avoid/on_people.html#print
 


	73. After You Come  Indoors
• Check your clothing for ticks
• Ticks may be carried into the house on clothing
• Any ticks that are found should be removed
• Tumble dry clothes in a dryer on high heat for 10 minutes to kill ticks on dry
clothing after you come indoors
• If the clothes require washing first, hot water is recommended
• Cold and medium temperature water will not kill ticks
Prevent tick bites
https://www.cdc.gov/ticks/avoid/on_people.html#print
 


	74. After You Come  Indoors
• Shower soon after being outdoors
• Showering within 2 hours has been shown to reduce your risk of getting Lyme
disease and other tickborne diseases
• May help wash off unattached ticks
• Check your body for ticks after being outdoors
• Conduct a full body check upon return from potentially tick-infested areas,
including your own backyard
• Use a hand-held or full-length mirror to view all parts of your body
Prevent tick bites
https://www.cdc.gov/ticks/avoid/on_people.html#print
 


	75. • Check your  body for ticks after being outdoors
Prevent tick bites
https://www.cdc.gov/ticks/avoid/on_people.html#print
 



	77. Commins SP. Expert  Rev Clin Immunol 2020;16:667-77.
 


	78. Conclusions
• Alpha-gal Syndrome  is an IgE-mediated allergy affecting an increasing number of
patients worldwide
• Characterized by delayed reactions (3-6 hours) after eating non-primate mammalian
meat (e.g., beef, pork, lamb) or foods, medications and personal products that
contain mammal-derived ingredients
• Appears to arise following a tick bite
 


	79. Conclusions
• Patients often  present with nighttime urticaria, angioedema, anaphylaxis or even
isolated gastrointestinal symptoms that are highly influenced by co-factors, including
exercise, alcohol
• Challenging clinical diagnosis due to delayed reactions
• Numerous ‘hidden’ alpha-gal exposures beyond red meats and the need for
individualized guidance
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