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Why are allergists so concerned 
about ticks
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▪ Consultant:  ALK

▪ Past-president, ACAAI; President Elect, WAO.

▪ I was a program Director in AI for over 16 years, and have a 
brother who was also a program director in AI.  



Objectives
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▪ Understand how climate change can effect allergic conditions

▪ Raise awareness of delayed hypersensitivity to mammalian meat 
products and other hypersensitivity reactions due to Alpha-Gal 
syndrome (AGS)

▪ Review clinical manifestations of AGS



Ticks are with us
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Lone star tick



Tick borne diseases
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▪ Most tick borne diseases are infectious in nature

▪ One tick borne condition is likely to bring a patient to the attention 
of an allergist.

▪ We should all know about it

▪ Alpha-gal reaction



Dr. Glenn Needham, Entolomolgist
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Seen in action at  Allergy Immunology  
Weed and Wasp Walks at Ohio State 
University.  Glenn also had a bed bug lab
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Sweeping

For ticks
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Case study
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▪ JO is 45 year old male who presents to your office frustrated and 
angry

▪ No history of prior allergies to environmental exposures, food or 
drugs.

▪ Has had anaphylaxis twice:  it MIGHT be related to eating, but he 
there is no single food that seems to be causing his reactions, and 
the reactions didn’t occur while eating

▪ Now he is afraid to eat… pretty much anything

▪ What do we ask him?

▪ What do we tell him?

▪ What tests do we order?



Is this Alpha-gal syndrome?
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▪ Delayed allergic reaction to galactose-alpha-1,3-galactose that 
occurs after consumption of mammalian meat.  

▪ Current data suggests that exposure occurs through tick bites that 
may lead to Alpha-gal sensitization, which leads to Alpha-gal 
syndrome in some patients.  



Every tick bite does not lead to AGS
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Rutkowski K, et al.  

Clinical & 

Experimental 

Allergy.  (2020) 

50:894-903.



Alpha Gal?  Is this just another name for food allergy?
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▪ “Atypical” allergy

▪ The alpha-gal epitope is ubiquitously expressed on glycoproteins 
and glycolipids of all mammals except apes, old world monkeys 
and humans.

▪ This epitope can be expressed on ticks and other parasites and 
microorganisms

▪ Humans can develop an antibody response  to Alpha Gal.

▪ We can produce IgG, IgE or both to exposure to Alpha Gal 
presented through tick bites



We become suspicious…
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▪ Earlier this century

▪ Australia:  25 patients reported who had new-onset meat allergy 
associated with tick bites

▪ Could this be due to cross reacting antibodies to tick saliva that then 
reacted to meat protein?

▪ About the same time in the US there was a marked uptick in cases 
on anaphylaxis to cetuximab, a chimeric mouse-human monoclonal 
antibody against epidermal growth factor used for colorectal and 
squamous head and neck cancer

▪ High incidence in the Carolinas, Tennessee, Missouri, Arkansas and 
northern Georgia, but not in other parts of the US.

▪ Ticks appeared to be the common denominator



Alpha Gal gets studied
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▪ 2009:  specific IgE to alpha gal was identified as the cause of 
delayed-onset red meat allergy after eating beef, lamb or pork.

▪ Patients had both anaphylaxis and/or urticaria

▪ Different from known tick-induced anaphylaxis mediated by 
specific IgE to tick salivary proteins.

▪ At first, this was thought to be due to a tick feeding on a mammal 
prior to biting a human

▪ Studies revealed that UNFED ticks could cause this.  

▪ The reaction is to a substance found on the tick itself.

▪ Repeated tick bites seems to increase the possibility of Alpha Gal 
sensitization.



So ticks can cause an alpha gal sensitization
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▪ Odd reaction:  this antibody is not to a protein, but to a 
carbohydrate moiety.

▪ This IgE reaction is not induced (that is not begun) by exposure to 
red meat.  Current evidence is that ticks are its main inducer

▪ Some evidence in rural Zimbabwe that parasites may cause this is 
children with no clear history of tick bite.

▪ International studies are consistent:  this has been shown in the 
US, in South America, Australia, Europe, Asia and Africa

▪ Blood types O and A are susceptible. 

▪ There is structural similarity between Alpha-gal and blood group B 
antigen



Alpha-Gal Sensitization and Blood Groups
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▪ Blood groups O and A are 
susceptible

▪ Blood group B is similar in 
structure to Alpha-gal

▪ Blood groups B and AB have 
some degree of protection



Presentation of the patient with alpha-gal syndrome
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▪ Symptoms to non-primate mammalian meat

▪ Delayed onset of symptoms by 3-6 hours is the cardinal feature of 
alpha-gal related meat allergy.  

▪ Symptoms can range from GI symptoms to urticaria and anaphylaxis

▪ Study of 261 patients aged 5-82 with self reported mammalian meat 
allergy in Virginia (endemic for lone star tick)

▪ Specific IgE to alpha gal was found in 245 patients:  (94%)

▪ Important to differentiate this from classical immediate meat 
allergy triggered by specific IgE to meat proteins.  



Sensitization to Alpha gal does not mean disease
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▪ As is often seen in allergy, having an allergic antibody does not 
mean a patient will have symptoms

▪ The majority of alpha-gal sensitized individuals do NOT report 
symptoms of AGS

▪ Among 300 foresters sensitized to Alpha gal, 90% had no allergic 
symptoms*

▪ The majority of patients sensitized to Alpha gal do not have 
symptoms.

Venturini M, Lobera T, Sebastián A, Portillo A, Oteo JA. IgE to α-gal in 

foresters and forest workers from La Rioja, North of Spain. J Investig 

Allergol Clin Immunol. 2018;28:106-112.
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What other problems can alpha gal sensitization cause?
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▪ Reactions to cetuximab

▪ Chimeric mouse-human IgG1 monoclonal antibody

▪ Geographical variation in rate of hypersensitivity reactions range 
from less than 5% to up to 30%

▪ Highest in the south-eastern US

▪ Fatal reactions to the first exposure have been reported.

▪ Increased reactions to gelatin

▪ Hypersensitivity in 8-20% of patients receiving antivenoms

▪ Chronic urticaria (very rare)



Back to JO
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▪ First:  get a good and specific history

▪ What blood group is he?

▪ What does he do for a living?

▪ What outdoor activities does he engage in?

▪ Is there any history of tick bite?

▪ Does the patient live in an area where Lone star ticks are known to 
live?  If not, has the patient recently visited such an area?

▪ Why does he think it might be related to foods?

▪ What foods can be identified as potential culprits?

▪ How long after eating do symptoms occur?



How do we make diagnosis of Alpha-gal syndrome?
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▪ High degree of clinical suspicion

▪ Detailed history

▪ Knowledge of geographical distribution of relevant ticks

▪ Skin testing

▪ Commercial meat protein extracts yield small positive reactions

▪ Fresh meat prick-prick testing may be more useful

▪ Cetuximab and beef/pork gelatin SPT can be used.  

▪ Specific IgE alpha gal assays are available, but not perfect



JO asks some questions
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▪ Why don’t I have a reaction every time I eat meat?

▪ Great question

▪ While this does not occur with every ingestion of meat, there is no way to 
tell when someone will have a reaction.

▪ Can I eat well done meat?  Won’t this destroy the antigen

▪ No;  There are more than one involved antigen, and many are heat stable

▪ Are all meats a problem?

▪ No fish, seafood and chicken are non mammalian meat sources

▪ Is there a relationship between pet ownership and alpha-gal

▪ This has not been shown in studies to date.  

▪ Will I ever eat meat again?

▪ Natural history of AGS is largely unknown
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We need more studies
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▪ 1390 references 
screened

▪ 103 relevant

▪ 79 case reports or 
case studies

▪ Publication dates 
from 2009-2020

▪ 40.8% from US

▪ 40.8%  Europe



Alpha gal syndrome
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▪ Patients present clinically with delayed allergic reactions to 
mammalian meat

▪ Sometimes to other products that contain alpha-gal

▪ Dairy products

▪ Gelatin-containing colloids

▪ Pharmaceuticals

▪ Delayed:  typically within several hours

▪ Symptoms are varied:  GI symptoms, urticaria, pruritis, 
angioedema to severe anaphylaxis.



Systematic review results
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▪ This was not a meta-analysis due to the variability of studies 
reviewed

▪ Mechanism not fully understood:

▪ Probably alpha gal antigen in tick saliva

▪ There are case clusters in areas where lone star tick is not endemic

▪ Climate change is enlarging the range of Lone star ticks

▪ May also lead to more abundance and more tick bites

▪ Most studies were case reports or series, which temd to report on 
the more serious cases.  

▪ One west US Coast woman had never been in an area where lone 
star ticks are known – other species may be able to transmit



More systemic review results 
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▪ Time to onset of symptoms ranged from 10 minutes to four hours

▪ Organ meats such as kidney led to more rapid onset of symptoms, 
and more severe symptoms

▪ May be due to higher levels of alpha gal on these products

▪ Delay in symptoms after ingestion of meat or dairy may be related 
to the length of time necessary to digest and absorb alpha-gal 
containing  glycolipids, but this is an area that requires more 
research.

▪ The diagnostic utility of specific IgE to alpha gal is as yet unknown; 
however, there is evidence that IgE levels may decrease if the 
patient does not have additional tick exposure.  



Symptoms reported
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▪ Anaphylaxis 51.7%

▪ Skin reactions 74.6%

▪ Urticaria 71.2%

▪ GI symptoms 30.0%

▪ Angioedema 25.0%

▪ Pruritis 14.4%

▪ Dyspnea 11.0%
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The Anesthesiologist's view
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▪ Alpha gal syndrome (AGS) should be listed in the chart

▪ Systems with and EHR that does not currently have this as a drop 
down list choice should do so.  

▪ Many drugs have Alpha gal and the patient could react to these 
drugs.

▪ Remember it was due to a reaction with a medication (cetuximab) 
that allowed us to understand that alpha gal was an issue.

Dunkman WJ et al.  Anesthetic Clinical 

Pharmacology.  (2019) 129(5):  1242-1248



Alpha Gal
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▪ May be hidden in 
medications

▪ Inactive ingredients may 
be changed without 
notice



Conclusions:  
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▪ Tick bites may lead to Alpha-gal syndrome (AGS)

▪ Many people seem to be sensitized to Alpha-gal without having 
symptoms.  These patients do not have AGS

▪ Don’t diagnose a patient with Alpha-gal Syndrome only because of 
tick bite or presence of Alpha-gal IgE.

▪ We must have a strong clinical suspicion regarding these patients, 
particularly among patients who live in or visit areas known to 
have lone star ticks.

▪ May lead to delayed reactions to mammalian meat and anaphylaxis 
to cetuximab.

▪ Alpha-gal Syndrome should be listed on the chart when 
recognized



Questions?
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