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trigger a hypersensitivity reaction ranging from 
urticaria to vague gastrointestinal symptoms to 
anaphylaxis.6

For anesthesia professionals, AGS intro-
duces a unique set of patient safety challenges. 
Many commonly used perioperative medica-
tions, like some formulations of propofol emul-
sion and surgical materials, may contain 
mammalian-derived substances that can trigger 
severe allergic reactions. Increasing awareness 
and establishing systematic approaches to 
identification, screening, and safe medication 
selection can improve perioperative safety for 
this patient population.

with Rocky Mountain Spotted Fever, subse-
quent investigations discovered that the Lone 
Star tick is responsible for injecting the alpha-
gal epitope into humans.1 Over the past 
decade, the incidence of AGS has risen sharply, 
with as many as 450,000 suspected cases in 
the United States.3 The highest concentration 
of cases have been reported across the Mid-
west, Southeast, and Mid-Atlantic regions of the 
United States.4

Since humans lack the enzyme to produce 
alpha-gal, the immune system recognizes it as 
foreign and produces IgE antibodies against it.5 
Subsequently, eating red meat (beef, pork, 
lamb, or venison) or even dairy products can 

INTRODUCTION
Alpha-gal Syndrome (AGS) is an IgE-medi-

ated allergy to galactose-α-1,3-galactose 
(“alpha-gal”), a carbohydrate present in non-
primate mammalian tissues. AGS commonly 
presents as a new onset allergy to red meat 
after a Lone Star tick (Amblyomma amercanum) 
bite. It was discovered in the early 2000s after 
patients in North Carolina, Arkansas, Virginia, 
and Tennessee began experiencing severe 
allergic reactions to cetuximab.1 These patients 
were subsequently found to have IgE antibod-
ies specific for alpha-gal.2 After investigators 
compared geographic distributions of patients 
with similar exposures and reactions to those 
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THE PERIOPERATIVE SETTING: 
CHALLENGES AND OPPORTUNITIES
The perioperative setting represents a 

uniquely high-risk environment for patients with 
AGS due to the frequency, route, and rapidity of 
exposure to potential mammalian-derived aller-
gens. Unlike ambulatory or outpatient settings, 
perioperative care involves the near-simultane-
ous administration of multiple intravenous med-
ications and surgical products, often under 
time-pressured conditions, increasing the likeli-
hood of unintentional exposure and limiting the 
ability to identify the offending agent if a reac-
tion occurs.7 In contrast to oral exposures, which 
may result in delayed or milder symptoms, intra-
venous exposure can produce abrupt cardio-
vascular collapse, bronchospasm, or refractory 
hypotension.8

Perioperative medication workflows often 
bypass the safety checks offered by the phar-
macist. Medications potentially containing 
alpha-gal may be stocked in anesthesia carts or 
administered emergently without allergy cross-
checks or real-time verification of ingredients. 
Surgical materials introduce additional expo-
sure risks that may not be readily apparent to 
anesthesia teams.9 Limited clinician awareness 

of AGS and inconsistent institutional safeguards 
further compound this risk.10

Preoperative Evaluation
It is important to consider a variety of geo-

graphic and tick exposure risk factors in the pre-
operative assessment. While AGS has been 
reported on six continents, patients in the 
United States who live in or have recently vis-
ited areas with recognized AGS prevalence 
(Missouri, Arkansas, Kentucky, Tennessee, 
Kansas, Oklahoma, and Virginia) should be 
asked about tick bite exposure or concerning 
AGS symptoms.3,8 Food intolerances may raise 
suspicion for AGS; beef, lamb and pork allergies 
are most common and may be documented as 
“red meat allergy.” Dairy and mammalian-
derived gelatin (commonly found in gummy 
bears and marshmallows) can also cause symp-
toms, albeit in a smaller proportion of 
patients.1,8,11 Food-consumption related reac-
tions in AGS may present with delayed-onset 
anaphylaxis or gastrointestinal symptoms that 
occur several hours after mammalian product 
consumption, which can be mistaken for non-
specific intolerance.12 It is important to recog-
nize that patients may not consistently react to 
all foods that contain alpha-gal, or with identical 

severity with each exposure. This may be 
related to alpha-gal concentrations in the 
ingested food or modulation of the digestion 
process from concomitant intake of alcohol or 
nonsteroidal anti-inflammatory drugs.8,13,14

A previous allergic reaction to certain medica-
tions or vaccines may heighten clinical concern 
for AGS. These medications include the follow-
ing: cetuximab, an IgG monoclonal murine-
derived antibody containing the alpha-gal 
oligosaccharide; heparin, an anticoagulant 
derived from porcine or bovine tissue; and 
snake antivenom (a sheep-derived antibody). 
Vaccines that contain a higher content of alpha-
gal allergen via gelatin or bovine calf serum 
such as Zostavax, (the live varicella zoster vac-
cine), the measles, mumps, and rubella (MMR) 
vaccine, or yellow fever vaccine should also trig-
ger concern.2,12,15-19

Apart from discussion with the patient, the 
anesthesia professional should check the 
patient’s allergy list as well as any prior listed 
diagnosis of AGS or new onset intolerance to 
meat. In nonurgent procedures where there is a 
high clinical suspicion for AGS based on history 
and clinical symptoms, it may be helpful to 
check an alpha-gal-specific IgE titer (LOINC 

Category Agent or Material Alpha-Gal Risk Assessment Primary Source of Potential Exposure

Induction Medications Propofol Potential risk Formulation ingredients may vary by manu-
facturer (Diprivan®, Fresenius Kabi, does 
not contain mammalian-derived glycerin)

Etomidate, Ketamine, Fospropofol, 
Barbiturates

No known risk None identified

Inhaled Anesthetics Volatile anesthetic agents No known risk None identified

Pain Management Oral opioid formulations Potential risk Animal-derived inactive ingredients may be 
present

Acetaminophen formulations Potential risk Inactive ingredients may vary by 
manufacturer

Gabapentinoid formulations Potential risk Animal-derived inactive ingredients may be 
present

Neuromuscular Blockade Muscle relaxants Potential risk Formulation-specific inactive ingredients

Other Perioperative Agents Lipid emulsions (e.g., Intralipid) Potential risk Product-specific inactive ingredients

Anticoagulation Heparin High potential risk Porcine-derived active ingredient

Enoxaparin Potential risk Porcine-derived active ingredient; gener-
ally lower risk than heparin

Fondaparinux No known risk Synthetic formulation

Implants and Surgical Materials Mechanical heart valves No known risk Nonbiologic material

Gelatin-based hemostatic matrices/
foams

High potential risk Gelatin derived from mammalian sources

Mammalian xenograft tissues High potential risk Mammalian tissue components

Expanded polytetrafluoroethylene 
(ePTFE; Gore-Tex®) grafts

No known risk Synthetic material

Thrombin-containing sealants or glues High potential risk Animal-derived thrombin components

Table 1. Perioperative Considerations for Alpha-Gal Syndrome: Common Medications and Surgical Materials.

Note: Risk classification reflects the potential for alpha-gal exposure based on active ingredients or inactive ingredients and may vary by manufacturer and formulation. Product-
specific verification is recommended before perioperative administration.
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Code 73837-7), which may be sent out to sev-
eral large commercial laboratories. A positive 
titer is > 0.1 IU/mL or kU/L.8,20 Higher titers have 
been associated with an increased risk of expe-
riencing an allergic reaction.15 Exact thresholds 
predicting clinical reactivity have not been 
established; some sources use a value as low 
as 2 IU/mL for a patient to be at high risk for 
anaphylaxis, while others use a higher cutoff of 
50 IU/mL.8,14,15 It is worth noting that IgE levels 
do not remain static over time, and therefore an 
older IgE level may not be reflective of current 
susceptibility to mammalian products.7 Any pos-
itive titer in the presence of clinical symptoms 
should prompt referral to an allergist or immu-
nologist. Elevated titers in the absence of symp-
toms may suggest that patients are alpha-gal 
sensitized, but do not have AGS and do not 
require avoidance of mammalian-derived prod-
ucts.21,22 Besides dietary modification, few treat-
ments exist for AGS; however, omalizumab, 
itself a murine-derived monoclonal antibody, 
has been shown (off-label use) to improve toler-
ance to accidental alpha-gal exposure in a lim-
ited case series of symptomatic patients 
actively following an alpha-gal avoidance diet.23 
When in doubt, the necessary preventive mea-
sures discussed below should be followed.

Anesthetic Planning
The management of patients with confirmed 

alpha-gal syndrome should be divided into two 
strategies: trigger avoidance for patients with 
known or high suspicion of being at risk of 
developing a reaction, and preparation for man-
agement of an allergic reaction.

First, as outlined above, it is helpful to collab-
orate with pharmacy to identify all medications 
to be used during the anesthetic and screen for 
the presence of mammalian-derived compo-
nents. This is a time-intensive endeavor that 
may require contact with the manufacturer, as 
some common inactive ingredients that may 
contain alpha-gal may not only vary from one 
manufacturer to the other, but also from each of 
the manufacturer’s lot numbers. Inactive ingre-
dients with the same name (e.g., glycerin) may 
also be plant-based or synthetic versus mam-
malian-derived. Due to this variability, mainte-
nance of a reliable medication list becomes 
challenging, if not impossible.10 The anesthesia 
professional should also initiate an operating 
room team discussion to ensure avoidance of 
surgical products and adhesives that may con-
tain mammalian products, such as collagen/
thrombin-based adhesives, hemostatic agents, 
meshes, bioprosthetic heart valves, pericardial 
patches, and orthopedic implants (Table 
1).8,15,24,25

In cases where perioperative parenteral anti-
coagulation administration is unavoidable (such 

as in cardiac surgeries or initiation of extracor-
poreal membrane oxygenation), clinicians can 
consult a risk stratification algorithm based on 
urgency of the case and preoperative alpha-gal 
IgE titers, if available.8,26 Patients with lower 
titers (<8 kU/L) or those with medium-range 
titers (8-50 kU/L) requiring urgent/emergent 
surgery should be premedicated with predni-
sone/hydrocortisone, diphenhydramine and 
cetirizine, followed by a loading dose challenge 
of heparin 10 units/kg and observation for 15 
minutes to ensure no reaction. In the setting of 
no reaction, cautiously proceeding with the 
remainder of the heparin dose is recom-
mended; in the setting of an adverse reaction or 
high IgE titers, the authors recommend switch-
ing to argatroban or bivalirudin.27

In scenarios where there is no reasonable 
anticoagulant alternative, or in patients with IgE 
levels > 50 kU/L, rapid heparin desensitization 
has been described in case reports.28 A patient 
undergoing cardiac surgery with high alpha-gal 
IgE titers and a demonstrated reaction to a hep-
arin flush received histamine-1 (H1) and hista-
mine-2 (H2) blocker premedication, followed by 
stepwise escalating doses of parenteral hepa-
rin under careful monitoring in an intensive care 
unit with 1:1 nursing and an anaphylaxis kit at 
bedside. While this limited study reported suc-
cessful outcomes using this method with no dif-
ferences in subsequent heparin doses 
administered (guided by activated clotting time), 
it was an energy-intensive process requiring 
multidisciplinary collaboration and continuous 
monitoring. It is not a proven or risk-free 
method, thus, should only be performed under 
extreme circumstances, while ensuring that the 
heparin subsequently administered in the oper-
ating room be from the same lot as that used for 
desensitization.

Anaphylaxis 
Even with the utmost care and preparation, 

the anesthesia professional should remain vigi-
lant for any signs of an allergic reaction and be 
prepared to treat it should one occur. Depend-
ing on the severity of the reaction, administra-
tion of corticosteroids, H1- and H2-blockers, 
inhaled beta-agonists, and epinephrine may be 
necessary. A serum tryptase level should be 
obtained within 30 minutes to 2 hours of a 
reaction.

Postanesthesia care 
Postoperative management of patients with 

AGS requires ongoing vigilance and clear com-
munication with all care teams. During recovery 
and after discharge, patients should avoid med-
ications contained within mammalian-derived 
gelatin capsules. Delayed reactions may still 
occur hours after medications have been given 
orally.5 Patients should be allowed to use their 

home medications when possible, as hospital-
supplied formulations may contain mammalian-
derived components not present in the 
patient’s medications.14 Patients should be mon-
itored closely for delayed hypersensitivity reac-
tions, including gastrointestinal symptoms, 
which may be subclinical AGS symptoms rather 
than routine postoperative nausea. Unfortu-
nately, no proven treatments exist to help miti-
gate these symptoms, which may be hard to 
distinguish from expected postsurgical pain 
after abdominal procedures. Thorough docu-
mentation of AGS in the allergy list and dis-
charge summary is essential to ensure future 
encounters are managed safely and 
consistently.

SYSTEMS LEVEL AND INSTITUTIONAL 
RECOMMENDATIONS

Electronic Medical Record (EMR)
Utilizing the EMR in screening for alpha-gal 

patients could benefit anesthesia professionals. 
Many patients who suffer from AGS have multi-
ple allergies listed in the EMR. Some may not 
be true allergies, and some may instead repre-
sent sensitivities to inactive ingredients in medi-
cations as opposed to the medication itself. 
Therefore, the allergy documentation in the 
EMR could be used to alert providers of a 
potential patient with AGS. Additionally, these 
alerts should appear in highly visible spaces in 
the EMR for proper perioperative care.

Interestingly, the only ICD-10 code associ-
ated with AGS is “Z91.014—allergy to mamma-
lian meat.” This nonspecific diagnosis code may 
confuse health care professionals and fail to 
trigger AGS precautions. Given that the mean 
time to AGS diagnosis is seven years, AGS can 
easily be missed if clinicians depend solely on 
coded diagnoses in patients’ histories.29 

Pharmacy and Supply Chain
Pharmacy services play a pivotal role in the 

care of AGS patients in the perioperative set-
ting. This starts with the provision of an institu-
tionally decided upon safe process for allergy 
assessment and risk stratification along with 
medication ingredient screening, distribution, 
and administration. Priority should be placed on 
product standardization to those currently 
known not to contain alpha-gal when possible 
(e.g., Diprivan®, Fresenius Kabi, which does not 
contain mammalian-derived glycerin), under-
standing that inactive ingredients may change 
at any time without disclosure from the manu-
facturer. This reason, among others that impact 
product procurement such as drug shortages, 
makes it challenging to maintain an accurate 
list. Additionally, clinicians often fail to under-
stand the inherent vulnerabilities of using an 
outdated list. National initiatives being led by 
organizations like Alpha-gal Alliance and Pill 
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Clarity advocating for the improved labeling 
and dissemination for mammalian-derived com-
ponents reinforce the need for manufacturer-
initiated excipient transparency. 

FUTURE DIRECTIONS
Future efforts to improve perioperative safety 

for patients with AGS should focus on standard-
ized manufacturer labeling of medications with 
mammalian-derived components, improving 
the coding and documentation of AGS diagno-
ses, and characterizing reaction patterns to 
better understand perioperative risk. Current 
medication labeling practices do not help anes-
thesia professionals discern whether a certain 
medication is safe to administer to a patient 
with AGS, and referencing manufacturer spe-
cific formulations requires pharmacist consulta-
tion. Future coding systems should distinguish 
AGS explicitly rather than relying on the broader 
ICD-10 code “Z91.014—allergy to mammalian 
meat.” Future studies will help characterize peri-
operative outcomes for patients with AGS and 
reaction types, so that we better understand 
problematic medications and exposures. Sys-
tematic evaluation of desensitization protocols 
is warranted to determine how these strategies 
may be integrated safely into perioperative 
workflows. Ultimately, consensus guidelines on 
standardized perioperative pathways for AGS 
patients will be needed and incorporated into 
institutional protocols.

CONCLUSION
AGS has emerged as an important and grow-

ing perioperative safety concern. The proce-
dural setting poses significant hazards where 
AGS patients may be exposed to many poten-
tial triggering agents. Safe care for AGS patients 
will hinge on multidisciplinary collaboration 
between anesthesiology, allergy, surgery, nurs-
ing and pharmacy teams. With well-coordinated 
preoperative planning, and preparation for both 
immediate and delayed reactions, anesthesia 
professionals can markedly reduce risks to sus-
ceptible patients.
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