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A B S T R A C T   

Purpose: Alpha-gal syndrome (AGS) is an allergy to non-primate mammalian carbohydrate (galactose-alpha-1,3- 
galactose) which may cause anaphylaxis. Allergic patients must avoid ophthalmic drugs containing animal- 
derived ingredients. 
Observations: We report a 59-year-old non-Hispanic white woman who was referred for a glaucoma evaluation. 
She had been diagnosed with AGS after a tick bite in 2017. Ophthalmic exam revealed potentially occludable, 
narrow iridocorneal angles and laser iridotomy was recommended. Prior to performing the iridotomy, we 
investigated the ophthalmic medications required for the procedure to identify options that are free of animal- 
derived products and safe to use. Laser iridotomy was performed without complications or allergy to 
medications. 
Conclusions: Ophthalmologists need to be aware of both the presence of AGS as well as the identity of ophthalmic 
medications that are safe to use in patients with this condition to avoid potentially lethal allergic responses.   

1. Background 

Alpha-gal syndrome (AGS), also referred to as alpha-gal allergy, is a 
type I hypersensitivity allergy to galactose-α-1,3-galactose (alpha-gal), 
an oligosaccharide that is unique to non-primate mammals. AGS is 
thought to be caused by Lone Star tick bites which cause an immune 
response of IgE antibodies to haptens in tick saliva that cross-react with 
alpha-gal.1 Once sensitized by a tick bite, patients may experience a 
hypersensitivity response to alpha-gal after eating non-primate, 
mammalian meat, i.e., beef, pork, lamb, rabbit, or venison (red meat) 
or products derived from them. AGS has been strongly linked with 
cetuximab (anti-epidermal growth factor) monoclonal antibody in-
fusions2 Hypersensitive patients were found to have IgE antibodies to 
galactose-α-1,3-galactose and not cetuximab. Cetuximab, which is pro-
duced from murine cell lines, contains an alpha-gal molecule glycosy-
lated on the Fab fragment.2 While most food allergies have an onset 
within 5–30 minutes of exposure,3 the time course of AGS is delayed and 
occurs 3–6 hours following ingestion.4,5 However, an immediate-onset 
of symptoms may occur following intravenous administration of 
alpha-gal containing products.2 Affected individuals experience varying 

allergic responses ranging from mild urticaria to severe angioedema and 
potentially lethal anaphylaxis.1,2 

Hypersensitivity to alpha-gal is a serious concern for ophthalmolo-
gists, considering numerous ocular medications that may contain alpha- 
gal from animal-derived ingredients (e.g., glycerin, polysorbate, mag-
nesium stearate, gelatin).5 

We present a patient with AGS that was evaluated as a glaucoma 
suspect to highlight the potential allergy risks to these patients from 
routinely used ophthalmic medications and an approach to identify 
medications that are safe for these patients. To our knowledge, this is the 
first case report describing ophthalmic care of a patient with AGS. 

2. Case presentation 

A 59-year-old non-Hispanic white woman was referred for a glau-
coma evaluation after an intraocular pressure of 27 mm Hg was 
measured in her left eye. She had no prior ocular surgeries. During re-
view of her past medical history, it was discovered that she had been 
diagnosed with AGS after a tick bite in 2017 while vacationing in Wis-
consin. She reports severe gastrointestinal distress (vomiting and 
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diarrhea), difficulty breathing, and dizziness that occurs 2-4 hours after 
eating red meat. 

She had best corrected visual acuity of 20/20 OD and 20/25 OS with 
glasses (− 2.50 spherical OD and plano + 1.00 × 180 OS). Goldmann 
tonometry indicated that her intraocular pressures were 12 mmHg in the 
right eye and 17 mmHg in the left eye on no glaucoma medications. Slit 
lamp examination revealed bilateral trace amounts of pigment on the 
corneal endothelium. However, no additional stigmata to suggest a 
diagnosis of pigment dispersion syndrome were detected. Neither heavy 
trabecular meshwork pigmentation, nor iris transillumination (with 
white light or infrared light sources) were detected. Gonioscopy 
revealed a non-occludable iridocorneal angle OD, (C-D30f1+, scleral 
spur visible for 360◦) and a narrow potentially occludable angle OS (A- 
B25b1+, greater than 180◦ closed). No signs of prior acute angle closure 
(i.e., glaukomflecken or iris stromal changes) were detected. Finally, 
small cup-to-disc ratios (0.2 OU) were seen on ophthalmoscopy. 

Prophylactic treatment of the narrow iridocorneal angles OS with a 
laser peripheral iridotomy was recommended. Given the diagnosis of 
AGS, treatment was delayed for 1 week while the formulation of several 
topical medicines used with laser peripheral iridotomy were investi-
gated. Several topical drugs that are used before and after laser iridot-
omy (pilocarpine, brimonidine tartrate, and prednisolone acetate) were 
investigated by reviewing the ingredients listed in package inserts and 
contacting the respective manufacturers to determine if they contained 
any mammalian animal-derived ingredients that might be problematic 
for patients with AGS. Although laser iridotomy can be performed 
without cholinergic drugs, pilocarpine hydrochloride 1% ophthalmic 
solution (Akorn, NDC: 17478-223-12) was determined to be free of 
animal-derived ingredients and was judged safe to use as was brimoni-
dine tartrate 0.2% ophthalmic solution (Akorn, NDC: 17478-715-10). 
Prednisolone acetate 1% ophthalmic suspension (Pacific Pharma/ 
Allergan, NDC: 60758-119-05) contains polysorbate 80, which is 
derived from animals, and was judged unsafe to use. However, pred-
nisolone sodium phosphate 1% ophthalmic solution (Bausch & Lomb, 
NDC: 24208-715-10) is animal-free and safe to use in place of prednis-
olone acetate. The safety of using additional pressure-lowering medi-
cations in a patient with AGS was investigated should they be needed to 
control a post-laser pressure rise. Dorzolamide 2%/timolol 0.5% 
ophthalmic solution (Akorn, NDC: 50383-233-10) and methazolamide 
50 mg oral tablets (Oceanside/Bausch Health, NDC 68682-0023-10) are 
animal-free and would be safe to use if needed, while acetazolamide 125 
and 250 mg oral tablets (Taro, NDC: 51672-4022-1, 51672-4023-1) 
contain animal-derived ingredients (i.e., gelatin, lactose, magnesium 
stearate) and would not be safe to use in this patient. Additional drugs 
frequently used in ophthalmology care, proparacaine hydrochloride 
0.5% ophthalmic solution (Bausch&Lomb, NDC: 24208-0730-06) and 
fluorescein sodium ophthalmic strips (HUB, NDC: 17238-900-30) do not 
contain any animal-derived ingredients and would be safe to use in a 
patient with AGS. 

The patient was pretreated with pilocarpine hydrochloride 1% and 
brimonidine tartrate 0.2% and a laser iridotomy was performed with a 
neodymium-doped yttrium alumninum garnet (Nd:YAG) laser. Brimo-
nidine tartrate 0.2% was applied after the laser and followed with a 1- 
week course of prednisolone sodium phosphate 1%. The patient had 
no complications or allergic reactions. 

3. Discussion and conclusions 

AGS is rare and likely underdiagnosed.6 As a result the precise 
prevalence of AGS is unknown. However, a total of 34,256 cases of AGS 
were reported in the United States in 2018.6,7 Although the geographic 
distribution of AGS is largely unknown, a high frequency of individuals 
with elevated IgE antibodies against alpha-gal has been reported in the 
southeastern region.2 These regions match the range of several ticks (e. 
g., Lone Star ticks) that have been linked with AGS,4,6 which provides 
more evidence for the role of ticks in the pathophysiology of this 

condition. Moreover, such population-based measurements of IgE anti-
bodies to alpha-gal suggest that frequency of AGS might be on the rise.6 

As a result, patients with AGS are increasingly likely to present for 
ophthalmic care. We identified some ophthalmic medications in this 
report that are formulated with no animal products and are safe for 
patients with AGS. However, drug formulations may change. Thus, 
consultation with pharmacists to identify drugs that are formulated with 
no animal products is necessary to avoid potentially fatal allergic re-
actions in patients with AGS. 

The Zhongshan Angle-Closure Prevention (ZAP) trial investigated 
the effectiveness of laser peripheral iridotomy in preventing acute angle- 
closure attacks in Chinese patients judged to be primary angle closure 
suspects.8 The ZAP trial determined the risk for acute angle closure in 
primary angle closure suspects is extremely low and consequently did 
not recommend widespread prophylactic laser iridotomy.9,10 The pa-
tient in our case report meets the criteria for being a primary angle 
closure suspect. However, the results of the ZAP trial are only directly 
applicable to Chinese populations. It is unclear how they might apply to 
our patient who is of European ancestry. 

Our case report highlights considerations for treating patients with 
AGS in a glaucoma clinic. Ophthalmologists need to be aware of the 
special needs of patients with AGS. This information might also be of 
interest to patients who wish to avoid drugs with animal products due to 
their beliefs (i.e., those with strict vegan diets). 
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