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Learning Objectives

● Upon completion of this learning activity, participants should be 

able to recognize a clinical history consistent with alpha-gal 

syndrome

● Upon completion of this learning activity, participants should be 

able to diagnose alpha-gal syndrome

● Upon completion of this learning activity, participants should be 

able to name the risk factors that may lead to a patient 

developing alpha-gal syndrome

● Upon completion of this learning activity, participants should be 

able to design management options and proper avoidance diet 

for patients with alpha-gal syndrome
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In mid-2000s, we started to hear a similar 

history from a few adult patients:

“Hey Doc, I might be allergic to beef ”

- The reactions do not happen right away

“but it’s weird…”

- The reactions do not happen every time

- Sometimes it’s really bad, other times just itching 

- I might be bothered by pork now too…maybe lamb



Skin Testing Results: Often <4mm SPT

IntradermalPrick test

Prick test performed using lancette and intradermal testing with 25 gauge needle in the same patient on a single 

clinic visit.
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Serum tests in patients reporting reactions to red meat - 2009



JACI, February 2009

-24 patients
-Virginia  & Missouri
- Symptoms delayed 3-6 hours after eating mammalian 
meat
- Prick skin test often less than 4mm



Pork sausage challenge

Each patty ~25-30 grams with 10g fat/patty



Approximately 8.25 hours after eating sausage



-FC03 - sIgE to alpha-gal = 17.6 
IU/mL;  Total IgE = 184

-3:54 after consuming meat, 
symptoms began as itching, flushing 
and progressed: ultimately requiring 
epinephrine





Basophil CD63 expression in individual subjects positive 

for IgE Ab over the course of a mammalian meat challenge

Commins et al. JACI, 2014



Distribution of known cases of 
delayed anaphylaxis to mammalian meat (2011)

Dots = single cases
Smaller stars = 5 to 24 cases 
within a state
Larger stars = states with 25 
or more cases

Commins SP, James HR, Kelly LA…Platts-Mills TAE. The relevance of tick bites to the production 
of IgE ab to the mammalian oligosaccharide galactose-α-1,3-galactose.  J Allergy Clin Immunol 2011
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Downloaded July 20, 2019

Patient-reported cases of alpha-gal allergy in the US

Search:  alpha gal zee map



AGS phenotypes

1) “Original” – signs/symptoms from red meat (fatty) ingestion; 

tolerate dairy including pizza & ice cream

❖ Itching, hives, swelling, N/V/D, hypotension, anaphylaxis

AGS Clinical presentation



AGS phenotypes

55 yo woman awoken from sleep at 1am due to itching of her palms. 

She noted her palms were “red and swollen” and when she turned on 

bedside lamp her torso was “covered in hives.” She reported feeling 

“intense” gastrointestinal cramping develop and collapsed on the way 

to the bathroom; the noise awakened her husband who called 911.

- She had leg of lamb at a restaurant for dinner earlier that evening

- And they enjoyed a “particularly good” bottle of wine with dinner    

AGS Clinical presentation



Management

• Avoidance diet:

➢ Mammalian meat, esp fatty cuts (ice cream)

➢ Dairy and cheese often tolerated

➢ Few issues with gelatin

• Caution re: exercise, alcohol

• Monitor IgE to alpha-gal over time

➢ ? Pork sausage (3) challenge when level 

declines significantly



“Nearly all of the remaining weight is recovered as by-products” 



Avoidance of red meat can be just the beginning



1) Original – signs/symptoms from red meat (fatty) ingestion; 

tolerate dairy including pizza & ice cream

❖ Itching, hives, swelling, N/V/D, hypotension, anaphylaxis

2) GI only – exclusive gastrointestinal symptoms from red meat / 

dairy; occasionally symptoms are not as delayed

AGS phenotypes & Clinical presentation



AGS phenotypes

48 yo man from a rural area presented to the ED with “life-ending” 

abdominal pain. This was his 3rd acute care episode for abdominal 

pain in the past 6 months. An abdominal ultrasound was performed 

and several non-obstructing gallstones were noted. A 

cholecystectomy was performed.

- Two months later he returned to the ED with the same complaint

- He was referred to GI for further work-up; alpha-gal IgE =1.45

- Trial of red meat avoidance has resulted in no additional episodes 

over past 6 months 

AGS Clinical presentation - ”GI only”



Management - GI

Isolated Gastrointestinal Alpha-gal Meat Allergy Is a Cause for 

Gastrointestinal Distress Without Anaphylaxis

Michael Croglio & Sarah McGill.  Gastroenterology, In press

- Abdominal pain (87.5%), nausea (75%), and diarrhea (68.75%), mainly episodic 

(68.8%) vs chronic (31.25%), were the most common symptoms

- Nine patients (56.2%) met the criteria for diarrhea-predominant IBS

- Patients reported awakening at night with GI distress and did not report a 

response to every exposure 

- No patient related GI symptoms to mammalian meat ingestion before diagnosis, 

and 75% recalled a tick bite 

- The median time from symptom onset to diagnosis was 21 months



Management - GI

• Pancreatic enzymes Stone CA et al. J Allergy Clin Immunol Pract. 2020

• IBS – how much of non-specific GI distress is AGS? 

And does geography matter? 



Management - CARdiology

Then a patient with AGS had anaphylaxis following 

mitral valve replacement 

How deep are the 

implications?

- Pericardial patches

- Premature failure



Management - Cardiology

Then a patient with AGS had anaphylaxis during cardiac catheterization   



Management - endocrinology



o Gelatin-based plasma expanders, such as Gelafundin, Gelofusine, Haemaccel

o Many vaccines, including those that contain gelatin or other mammalian 

byproducts. In the U.S., these include Zostavax, MMR, TDaP (Boostrix)

o Antivenom, such as crotalidae polyvalent immune Fab (CroFab) 

o Other products that contain gelatin, such as: 

• Hemostatic agents, such as Surgiflo, Floseal hemostatic matrix and 

Surgifoam powder 

• Absorbable gelatin sponge, like Gelfoam

• Gabapentin oral solution

• Lidocaine patch

• Gummy supplements

• Vaginal capsules 

• Suppositories 

• Collagen-containing agents, including implants

Management – general exposures



Ticks.  

Really?

Adult 

female

Adult male

Larval 

stage

Nymph stage



Early and Late 

Responses to Tick Bite 

in Patient with IgE Ab to 

alpha-Gal



Bites from larval ticks and IgE to alpha-Gal

Test 5/21/09 10/9/09 11/6/09*

Alpha-Gal negative 48.3 130

Total IgE 199 350 532

•Multiple bites by seed ticks are not uncommon in the Southeast.

Photograph: August 23, 2009.

*Titers: Beef 19.2, Pork 10.1, Cat 17.5, Dog 19.8 IU/ml. 

Chicken, Turkey, Roach, Dust Mite and Ragweed all <0.35 IU/ml 

(undetectable).
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~50 bites from larval ticks (Sept 4th) 

IgE to Alpha-gal and Total IgE Rise Following Tick Bites



Different ticks, same allergy

Implicated tick: Ixodes holocyclus



Different ticks, same allergy

Implicated tick: Ixodes ricinus



Different ticks, same allergy

Implicated tick: Ixodes ricinus



Alpha-gal IgE response to tick bites

• IgE to alpha-gal increased with 
time following one or more tick 
bites

• IgE to alpha-gal (kU/L) increased 
in patients with increasing 
numbers of tick bites

Number of new tick bites
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Hashizume H, et al. Repeated Amblyomma testudinarium tick bites are associated with increased 

galactose-α-1,3-galactose carbohydrate IgE antibody levels: A retrospective cohort study in a single 

institution. J Am Acad Dermatol. 2018
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“It is better to know some of the 

questions than all of the answers.” 

- James Thurber

scommins@email.unc.edu

434.882.3338

Twitter: @scott_commins

Research makes us tick.
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