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Learner Outcomes

1. Review Alpha-Gal Syndrome (AGS) from a historical and epidemiological 
perspective.

2. Understand AGS transmission, incidence, risk factors, and pathogenicity.

3. Understand common triggers for AGS in the perioperative environment.

4. Understand methods for identifying undiagnosed AGS in patients and be able to 
develop a safe anesthetic plan for this patient population through a discussion 
of current evidence and recent case studies.





Case Study

69 y.o. F with severe MR 

• Scheduled for elective MVR with 
bioprosthetic valve with CPB

• 23 allergies listed on anesthesia 
preoperative evaluation

• Allergy to Pork



Ughhhhhhh, 
Now What?

Is this a real allergy?
• Like, a really real allergy?
• Can I use heparin?
• What’s the dose of bivalirudin?
• But there’s heparin in the CPB circuit, right?
• What medications are OK and not OK to give?
• Heart valve is bovine, phew!



Preoperative 
Assessment on DOS

“Actually I’m allergic to anything 
that’s got four legs.  I have alpha-gal 
syndrome.”





Historical 
Background

Late 1990s-early 2000s

• ImClone + Bristol Myers Squibb
• Drugs for metastatic colon cancer

• Monoclonal antibody: Cetuximab
• Epidermal Growth Factor 

Receptor Inhibitor
• Genetically engineered from mice



Historical Background

In earliest trials, 1-2 of every 100 cancer patients experienced an 
allergic reaction 

• Hypersensitivity or anaphylaxis
• 1-2% reaction rate remained consistent in larger and larger groups

Then Phase I & II trials expanded into more clinics…
• Delayed hypersensitivity reactions and frank anaphylaxis in 25% of participants
• Several deaths



Historical Sidenote

Samuel Waksal, CEO of ImClone









So What Happened?

• Drug ingredients?
• Cleanliness of manufacturing plants?
• Questionable practices at the trial clinics were cetuximab was 

administered?
• Some sort of allergy to mice?



Bert O’Neil, MD



The First Coincidence

• Oncology clinic in Bentonville, 
Arkansas

• One of the first anaphylactic 
deaths from cetuximab clinical 
trials

• Dr. Tina Hatley, private practice 
immunologist in Bentonville

• Postgraduate training at UVA
• Dr. Thomas Platts-Mills



• Prior sensitization
• Serum IgE antibodies

• Sugar molecule present in muscle tissue of non-primate mammals

Galactose-Alpha-1,3-Galactose



Historical Perspective

Dr. Karl Landsteiner, MD

• 1930 Nobel Price in 
Physiology/Medicine

• Discovery of A, B, O, AB 
blood types and antigens 
preventing transfusions 
across species

• “B-like oligosaccharides”
• Now known as “alpha-gal”





The Red Meat Connection

• Oligosaccharides are found in all non-
primate mammals

• Oligosaccharides = saccharide polymer 
containing a few monosaccharides (simple 
sugars)

• Requires gene encoding alpha-1,3-
galactosyltransferase

• Gene is non-functional in primates 
• Humans, chimpanzees, gorillas, orangutans



The Red Meat Connection

• Humans therefore cannot produce 
alpha-gal

• We form IgG/IgA antibodies to alpha-gal 
upon exposure

• This is the main reason xenotransplantation 
has been unsuccessful





So how were the Cetuximab trial 
participants already sensitized to 
alpha-gal?



The Red Meat Connection
UVA researchers scrutinized affected patients and their families for any 
possible links or patterns…

Pattern #1:
• Patients seemed to spend a significant amount of time outdoors

Pattern #2:
• Patients experienced hypersensitivity 3-5 hours after consuming red meat

Pattern #3:
• Hypersensitivity/anaphylactic reactions appeared to be regional

• North Carolina, Tennessee, Arkansas



The Second Coincidence

Dr. Jacob Hosen

• Researcher in Dr. Platts-Mills’s lab
• Came across CDC map showing 

prevalence of Rocky Mountain 
spotted fever



The Lone Star Tick

Amblyomma Americanum
• One of the most common ticks in the south-eastern U.S.



The Hypothesis

If the mystery reactions shared a 
footprint with a known tick-borne 
disease, could ticks be linked to these 
reactions too?







The Red Meat Connection

Dr. Scott Commins

• Post-graduate fellow in Platts-Mills
• Called every new patient to ask about tick 

bite exposure

“I think 94.6% of them answered affirmatively and 
the other few would say, ‘You know, I’m outdoors all 
the time.  I can’t remember an actual tick that was 
attached, but I know I’d get bites.’”



The Final 
Coincidence







The Lone Star Tick

• Does NOT transmit Lyme 
Disease

• A vector for other serious 
illnesses:

• Q fever
• Ehrlichiosis
• Heartland virus
• Bourbon virus
• Tularaemia (Rabbit Fever)



The Lone Star Tick



Other Ticks?



AGS Incidence in 
United States

• >90,000 AGS cases identified by 
CDC between 2017-2021

• New cases increased ~15,000 each year 
during study

• Estimated 450,000 people in the 
U.S. (CDC, July 2023)



AGS Incidence in 
United States

• HCPs have low awareness of AGS

• 42% never heard of AGS
• 35% had low confidence in ability to 

diagnose/manage AGS





Age 
Distribution





AGS Diagnosis

• Patient History

• Intradermal Injections

• Positive (>0.01 IU/mL) for IgE
to alpha-gal



AGS 
Diagnosis



Delayed Reactions Related to Specific Foods

In the US:
Beef (hamburgers)
Pork (bacon)
Lamb
Minor reports of milk, cheese

In Europe:
Horse
Goat
Rabbit
Liver
Heart 
Tripe (intestines)
Kidneys

• IgE-specific results
• NO IgE-specific to fish, poultry, or non-mammal proteins



AGS Considerations in 
the 

Perioperative Setting



NO Anesthesia / Perioperative 
Guidelines or Consensus 

Statements 
for Managing Patients with AGS



Perioperative Medications

• Heparin
• Derived from bovine lung or porcine intestine

Inactive Ingredients
• Gelatin

• Derived from collagen (animal bones, cartilage, skin)
• Glycerin

• Derived from animal fats/triglycerides
• Lactic acid and lactose

• Derived from mammalian blood, tissues, milk
• Stearate

• Derived from stearic acid (mammalian saturated fat)



AGS “Safe” 
Medication Kit

























Perioperative AGS Triggers

• Biologic mesh (porcine)
• Hernia repairs
• Synthetic mesh available

• Thrombin glues (bovine)
• Newer formulations utilize human fibrinogen and thrombin

• Biosynthetic implants, grafts, valves (bovine, porcine)
• Ex: Heart valves, corneal implants



Perioperative AGS Triggers

• Surgical Gut / Catgut / Plain Gut sutures (collagen) 
• Utilized in many open abdominal surgeries, fast absorbing for 

fatty/subcutaneous tissues

• Hydrocolloid dressings (gelatin)
• Allevyn, Aquacell, Duoderm, Tegaderm Hydrocolloid, etc.

• Topical hemostatic matrix agents (Gelatin)
• Surgifoam, Gelfoam, FloSeal, SurgiFlo, etc.



Perioperative 
AGS Case Study



Perioperative 
AGS Case Study



Perioperative 
AGS Case Study



Perioperative AGS Case Study



Anesthesia Management Pearls

• Perioperative management of AGS begins at pre-
operative visit and continues through discharge

• Mainstay of management
• Prevention and avoidance of triggering agents
• Consider pretreatment options
• Early recognition of signs and symptoms of AGS 

reaction



Pre-Operative 
Screening

• Allergies?
• Consumes red meat (pork, beef, lamb)?

• Tolerates other animal products (milk, 
cheese)?

• Onset of intolerance (childhood vs. 
adulthood)?

• Spend time outdoors?  Recent tick bites?

• Formal testing/diagnosis of AGS?

• Previous anesthesia records?

• Current medication list?



Consider 
Pre-Treatment 
Options

• Steroids 
• 40 mg IV methylprednisolone

OR
• 200mg IV hydrocortisone

OR
• 7.5mg IV dexamethasone

• H1 Blockers
• 50mg IV diphenhydramine 

OR
• 10mg IV cetirizine

• H2 Blockers?
• 20mg IV famotidine



Multidisciplinary 
Discussion/Plan

• Allergist consult?
• Intradermal/IgE testing for alpha-gal
• Heparin desensitization?

• Pharmacy
• Identification of alpha-gal safe 

medications

• Surgeon
• Alternatives for alpha-gal safe products 

and materials

• Circulator
• Ensuring alpha-gal safe products, 

materials, medications on the field



Bivalirudin (Angiomax, Angiox)

• Reversible direct thrombin inhibitor
• Inhibits the cleavage of prothrombin to thrombin by directly 

binding to Factor Xa
• Considered off-label for CPB anticoagulation 
• Usually reserved for patients with heparin-induced 

thrombocytopenia (HIT)
• Short half-life (25 min), renally excreted
• Expensive! (~$750/vial)
• No specific reversal agent



Bivalirudin (Angiomax, Angiox)

Suggested bivalirudin dosing for CPB:

• 1mg/kg initial IV bolus achieves ACT ~350 sec
• Goal CPB ACT 400-500 sec
• Additional boluses, infusion 1-5 mg/kg/hr

• ACT rechecked Q20 min on CPB and Q20 min after terminating CPB
• ACT values declined by ½ every two hours spontaneously by renal excretion



Anaphylaxis Review: 
Signs and Symptoms Under GETA

• Bronchospasm, angioedema
• High Inspiratory Pressure
• Decreased Vt

• Sudden, severe hypotension
• Tachycardia/arrhythmia



Anaphylaxis Review: 
Signs and Symptoms Under GETA

Under the drapes:
• Decreased breath sounds
• Flushing
• Urticaria
• Angioedema



Anaphylaxis 
Algorithm 

and 
Cognitive Aid



Anaphylaxis Algorithm and Cognitive Aid

• Alert OR team/inform surgeon, call for code cart/anesthesia backup
• Secure airway. early intubation, 100% FiO2 10-15L
• Large bore IV access
• Epinephrine (10-100 mcg IV OR 500 mcg IM), increase dose Q2min

• Start early epi infusion
• If hypotensive, d/c volatile and vasodilating agents, consider midazolam

• Rapid IV fluid bolus
• Remove allergens
• ACLS protocol



Anaphylaxis Algorithm and Cognitive Aid

Secondary meds:
• If hypotensive, continue epi gtt, may add vasopressin and/or norepinephrine
• If bronchospasm, give bronchodilator

• Albuterol 4-8 puffs or 2.5 mg nebulizer
• Sevoflurane 1 MAC



Anaphylaxis Algorithm and Cognitive Aid

• If unable to ventilate d/t bronchospasm, treat IV
• Epi 5-10 mcg IV or 200 mcg IM
• Ketamine 10-50 mg IV or 40mg IM
• Mag sulfate 1-2 g IV

• If persistent bronchospasm, consider
• H1 blocker diphenhydramine 25-50 mg IV
• H2 blocker famotidine 20 mg IV
• Corticosteroid hydrocortisone 100 mg IV or methylprednisolone 125 mg IV



Anaphylaxis Algorithm and Cognitive Aid

• Monitor for >6 hours
• If severe reaction, biphasic response is more likely so monitor in ICU for 

12-24 hours

• If intubated, consider keeping intubated





https://donorbox.org/mega-match



References
BH O’Neil, R Allen, DR Spigel, TE Stinchcombe, DT Moore, JD Berlin. High incidence of cetuximab-related infusion reactions in Tennessee and 
North Carolina and the association with atopic history. Journal of Clinical Oncology. Volume 25 issue 24.

D’Ercole FJ, Dhandha VH, Levi ML, Todd AB, Kumar PA.  Perioperative challenges in patients with alpha-gal allergy. J Clin Anesth Pain Manag
2019;3(1):70-78.

Dewachter P, Kopac P, Laguna JJ, et al. Anaesthetic management of patients with preexisting allergic conditions: a narrative review. Br J Anaesth
2019;123(1):65-81.

Dunkman WJ, Rycek W, Manning MW. What does a red meat allergy have to do with anesthesia?: perioperative management of alpha-gal 
syndrome. Anesth Analg 2019;129(5):1242-1248. doi: 10.1213/ANE.0000000000003460.

Kuravi KV, Sorrells LT, Nellis JR, et al. Allergic response to medical products in patients with alpha-gal syndrome. J Thorac Cardiovasc Surg 
2022;164(6):411-424. doi: 10.1016/j.jtcvs.2021.03.100.

Hawkins RB, Wilson JM, Mehaffey JH, Platts0Mills TAE, Ailawadi G. Safety of intravenous heparin for cardiac surgery in patients with alpha-gal 
syndrome. Ann Thorac Surg 2021;111(6):1991-1997. doi: 10.1016/j.athoracsur.2020.07.050.

Lied GA, Lund KB, Storaas T. Intraoperative anaphylaxis to gelatin-based hemostatic agents: a case report. J Asthma Allergy 2019;12:163-167. 
doi: 10.2147/JAA.S202784.

Young I, Prematunge C, Pussegoda C, Corrin T, Waddell T. Tick exposures and alpha-gal syndrome: A systematic rewview of the evidence.  Ticks 
and Tick-borne Diseases. (2021). Vol 21, issue 3. 
https://inpharmd.com/inquiries/7b59a192d887a7bce18eb339b9cbc82289c04016bae4cfb8656cbb41a53ce033
https://www.cdc.gov/media/releases/2023/p0727-emerging-tick-bites.html
https://www.med.unc.edu/anesthesiology/enhancedrecovery/wp-content/uploads/sites/492/2019/12/JCAPM-3-016-4.pdf
https://web.stanford.edu/dept/anesthesia/em/SEM_interactive.pdf

https://www.cdc.gov/media/releases/2023/p0727-emerging-tick-bites.html
https://www.med.unc.edu/anesthesiology/enhancedrecovery/wp-content/uploads/sites/492/2019/12/JCAPM-3-016-4.pdf

	“Where’s the Beef?”: 
	Disclosure Statement�2024 VANA Winter Workshop�Shannon R. Noffsinger, DNAP, CRNA
	Contact Info
	Learner Outcomes
	Slide Number 5
	Case Study
	Ughhhhhhh, Now What?
	Preoperative Assessment on DOS
	Pop Quiz!
	Historical Background
	Historical Background
	Historical Sidenote
	Slide Number 13
	Slide Number 14
	Slide Number 15
	So What Happened?
	Bert O’Neil, MD
	The First Coincidence
	Slide Number 19
	Historical Perspective
	Slide Number 21
	The Red Meat Connection
	The Red Meat Connection
	Slide Number 24
	Slide Number 25
	The Red Meat Connection
	The Second Coincidence
	The Lone Star Tick
	The Hypothesis
	Slide Number 30
	Slide Number 31
	The Red Meat Connection
	The Final Coincidence
	Slide Number 34
	Slide Number 35
	The Lone Star Tick
	The Lone Star Tick
	Other Ticks?
	AGS Incidence in �United States
	AGS Incidence in �United States
	Slide Number 41
	Age Distribution
	Slide Number 43
	AGS Diagnosis
	AGS Diagnosis
	Delayed Reactions Related to Specific Foods
	AGS Considerations in the �Perioperative Setting
	NO Anesthesia / Perioperative �Guidelines or Consensus Statements �for Managing Patients with AGS
	Perioperative Medications
	AGS “Safe” Medication Kit
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Perioperative AGS Triggers
	Perioperative AGS Triggers
	Perioperative AGS Case Study
	Perioperative AGS Case Study
	Perioperative AGS Case Study
	Perioperative AGS Case Study
	Anesthesia Management Pearls
	Pre-Operative Screening
	Consider �Pre-Treatment Options
	Multidisciplinary Discussion/Plan
	Bivalirudin (Angiomax, Angiox)
	Bivalirudin (Angiomax, Angiox)
	Anaphylaxis Review: �Signs and Symptoms Under GETA
	Anaphylaxis Review: �Signs and Symptoms Under GETA
	Anaphylaxis Algorithm and Cognitive Aid
	Anaphylaxis Algorithm and Cognitive Aid
	Anaphylaxis Algorithm and Cognitive Aid
	Anaphylaxis Algorithm and Cognitive Aid
	Anaphylaxis Algorithm and Cognitive Aid
	Slide Number 81
	Slide Number 82
	References

