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A retrospective review of o-gal
syndrome complicating the
management of suspected
pancreatic exocrine insufficiency
In one gastroenterology clinic in
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The galactose-o-1,3-galactose (a-gal) mammalian meat allergy, o-gal
syndrome, often includes diarrhea, abdominal pain, and other gastrointestinal
(Gl) symptoms. Pancreatic exocrine insufficiency causes similar symptoms. The
pancreatic replacement enzymes, referred to here as pancreatic enzymes, used
to treat pancreatic insufficiency are porcine products and contain a-gal. Patients
with pancreatic insufficiency who also have o.-gal syndrome may be intolerant of
mammalian products in their diet and of a-gal in pancreatic enzymes. In this
article, we describe 40 patients from one Gl clinic in central Virginia with
suspected pancreatic insufficiency and increased o.-gal immunoglobulin E (IgE)
levels. Over 50% of these patients had some clinical improvement when
mammalian products were removed from the diet. Most patients could
tolerate pancreatic enzymes; 10% could not tolerate them due to suspected
allergy symptoms, but none developed anaphylaxis. Understanding that a-gal
syndrome can be superimposed on pancreatic exocrine insufficiency and
exacerbate symptoms, and that treatment with pancreatic enzymes may
increase Gl and/or allergy symptoms in this group, will lead to improved
medical management of this complex patient population.

KEYWORDS

a-gal, a-gal syndrome, pancreatic exocrine insufficiency, pancreatic enzyme replacement,
IgE, Gl-variant a-gal syndrome, food allergy

Introduction

Immunoglobulin E (IgE) antibodies to the oligosaccharide galactose-o-1,3-galactose
(o-gal) are an important cause of allergic reactions to mammalian meat and other
mammal-derived products. The symptoms of o-gal syndrome can involve urticaria or
anaphylaxis, but increasingly we are aware that gastrointestinal (GI) tract symptoms,
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including diarrhea, are also a major feature of o-gal syndrome (1-
6). Pancreatic insufficiency is a common cause of diarrhea, and
treatment involves the use of pancreatic enzymes, which are porcine
derived and contain a-gal (7, 8). Patients receiving pancreatic
enzymes who are o-gal IgE positive are at risk of allergic
reactions and GI symptoms due to o-gal sensitivity (8, 9). There
are limited clinical data available on this complex patient
population, so we sought to address whether a mammalian
product-restricted diet is helpful for these patients and also
whether pancreatic enzymes are tolerated in o.-gal-sensitized
patients (10-12).

Methods

A retrospective review of the electronic health records in one GI
office, in an area of Central Virginia where o-gal syndrome is
common, was carried out using inclusion criteria of (i) diarrhea, (ii)
low levels of fecal elastase (< 200 pg/g feces), and (iii) o-gal IgE
sensitization (> 0.10 kU/L). We began checking patients for o-gal
IgE sensitization with increasing frequency in 2015, and the
electronic health record query for this study was run in
November 2022. Data collected from the electronic health record
included sex, age, race, severity of diarrhea, allergy symptoms prior
to starting pancreatic enzymes (including itch, hives, and
angioedema), previous history of any pancreatic disease,
pancreatic imaging done prior to starting pancreatic enzymes, any
other previous or concomitantly diagnosed GI diseases, initial level
of IgE to ai-gal, initial level of fecal elastase, symptom response to
removal of mammalian products from diet, if pancreatic enzymes
had been prescribed and what type, and tolerance of pancreatic
enzymes, including development of allergy symptoms or other GI
symptoms. If subsequent repeat ci-gal IgE titer was drawn, this was
also recorded. As this was a retrospective review, there was not a
standardized algorithm for working up diarrhea and this varied by
practitioner and patient presentation, but, in general, o-gal level
was drawn before or returned before fecal elastase and allowed for
an initial trial taking patients off mammalian products.

Statistical analysis was performed using chi-squared testing to
compare levels of IgE to o-gal with levels of fecal elastase between
subgroups of this patient population.

Results

Forty patients were identified, with an average age of 63.7 years
(range 19-85 years), and 65% were female (see Table 1 and the
Supplemental Data Table). The median initial o.-gal IgE level was
1.29 kU/L and the mean fecal elastase concentration was 137 pg/g.
Pancreatic imaging included 31 CT scans, three MRIs, and one
ultrasound. Twenty-six patients had normal pancreatic images, and
nine had abnormal findings, including ductal abnormalities in
three, atrophic findings in three, pancreatic cysts in two, fatty
infiltration in two, and pancreatic mass in one. One patient had a
history of hypertriglyceridemia-induced pancreatitis.
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Eighteen of the 40 patients had other GI issues diagnosed
concomitantly or pre-existing, which may have contributed to
diarrhea, and were treated. These patients are listed in the
Supplemental Data Table.

Of the 25 patients who had follow-up data available after
eliminating mammalian-containing food products from the diet, 21
reported symptom improvement. With stopping mammalian
products, six patients reported an improvement of their GI
symptoms to the point that they did not require pancreatic enzymes.

Thirty patients were treated with pancreatic enzymes: 26
patients with Creon® (AbbVie Inc, Chicago, IL, USA), three with
Zenpep® (Nestle Health Science, Vevey, Switzerland), and one with
Pancreaze® (Vivus LLC, Campbell, CA). Dosages of pancreatic
enzymes were influenced by the provider’s prescription, medication
cost, insurance coverage, and patient compliance. Unless noted in
the Supplementary Data Table, the target pancreatic enzyme
dosages were always at least 70,000 units of lipase per meal. Nine
patients experienced symptoms thought to be related to pancreatic
enzyme therapy: one with rash, three with itch, three with increased
diarrhea, and two with nausea, vomiting, and bloating. Three of the
patients stopped pancreatic enzymes because of the side effects. Of
the 21 patients with follow-up information, 16 reported
improvements while on treatment with pancreatic enzymes, and
five reported no improvement.

Six of the 40 patients had pre-existing allergy symptoms of
intermittent urticaria and/or pruritus before starting pancreatic
enzymes that were attributed to c-gal syndrome. Levels of IgE to
o-gal did not differentiate these patients. Of these six patients, one
refused to try pancreatic enzymes due to the severity of their
underlying symptoms. One patient with hives underwent office-
based desensitization by his local allergist, starting with low-dose
pancreatic enzymes and titrating the dose upward. One patient was
not able to tolerate pancreatic enzymes due to an increase in
diarrhea, and two patients were able to tolerate pancreatic
enzymes (one of them with frequent pruritus). Finally, one
patient’s symptoms resolved while avoiding mammalian products
and did not require pancreatic enzyme therapy.

Levels of o-gal IgE were similar in those who responded and
those who failed to respond to a mammal product-restricted diet,
and also in those who tolerated or failed to tolerate pancreatic
enzymes (Table 2). In addition, there was not a difference in levels of
fecal elastase between those who responded and failed to respond to
pancreatic enzymes.

In this review, 10 patients had a reduction in o-gal level over
time (see the Supplemental Data Table). In one patient, the o-gal
level decreased from 0.41 to < 0.10 kU/L over a time period of
2 years, and that patient was able to resume mammalian-product
use. Three patients’ oi-gal IgE levels increased.

Discussion

This is the largest study to date looking at oi-gal syndrome in a
patient population with suspected pancreatic insufficiency requiring
pancreatic enzymes. As all pancreatic replacement enzymes contain
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TABLE 1 Clinical data.

Total cohort

Characteristics

(n = 40)
Age (years), mean (range) 63.7 (19-85)
Sex, female, n (%) 26 (65%)

Race, Caucasian, n (%) 37 (92.5%)

Race, African American, n (%) 3 (7.5%)
Diarrhea severity recorded, n (%) 26 (65%)
Mild, 0-4 stools per day, n (%) 12 (46%)
Moderate, 5-8 stools per day, n (%) 8 (31%)
Severe, > 8 stools per day, n (%) 6 (23%)
Improvement with mammalian-product avoidance, 21 (53%)
n (%)
Treated with pancreatic enzymes, n (%) 30 (75%)
Creon, n (% of patients on pancreatic enzymes) 26 (87%)
Zenpep, n (% of patients on pancreatic enzymes) 3 (10%)
Pancreaze, n (% of patients on pancreatic enzymes) 1 (3%)
Total follow-up interval, months (range) 13 (2-59)

o-gal, both dietary recommendations and medical management
may be influenced by o.-gal allergy in this group (6, 7). Identifying
o-gal syndrome as a potential contributing etiology in these patients
will provide a clearer understanding of their underlying problems
and better recommendations for management of their symptoms.

Alpha-gal syndrome is common in the southeastern United
States and is diagnosed globally in many regions where ticks are
endemic (12-16). GI symptoms are common in o-gal syndrome

TABLE 2 Clinical response relative to a-gal level and fecal elastase level.

10.3389/fgstr.2023.1162109

and may be the only presenting symptoms (2-4). We have
previously identified that o-gal syndrome can be a sole cause of
GI symptoms or can present superimposed on any pre-existing or
concomitantly diagnosed GI disease (2). In this study, we
performed a chart review of our GI office’s electronic health
records to summarize our experience with patients who had
laboratory assessments and symptoms suspicious for both o-gal
syndrome and pancreatic insufficiency. This is a very complex
patient population because they often present with multiple
medical comorbidities, but even more so because it is so
important to understand that diarrhea and GI symptoms in this
group may be caused by so many intertwining etiologies. These
include diarrhea and other GI symptoms related to pancreatic
insufficiency, inadequate dosing of pancreatic enzymes, o-gal
allergy related to mammalian-product consumption, o.-gal allergy
related to pancreatic enzyme product consumption, any other
concomitant causes of diarrhea, or any combination of these.
Currently, a positive o-gal serology and response to a
mammalian product-free diet are the important parts in the
diagnostic paradigm for a-gal syndrome (17, 18). We and others
have previously shown that patients with GI-variant o-gal
syndrome have relatively low o-gal IgE levels compared with
patients with o-gal syndrome presenting with classic allergy
symptoms (2-4, 19). In this study, a-gal IgE levels could not be
used to differentiate patients with prior systemic allergy symptoms
from those without, those who would improve on pancreatic
enzymes, or those who would develop allergy symptoms on
pancreatic enzymes. Nevertheless, with 21 of 40 patients
improving when taken off of mammalian products, and 9 of 30
patients developing classic allergy symptoms or increased GI
symptoms while on pancreatic enzyme therapy, o-gal allergy is
thought to be contributing to the pathogenesis of symptoms in this
patient group. It is recognized that individuals may be sensitized to

Median o-gal IgE level (kU/L) p-value Average fecal elastase level (ug/g) = p-value
Total patients, n = 40 1.29 (range 0.11-52.5) 137 (range 49-193)
Clinical allergy symptoms prior to pancreatic replacement enzymes
No symptoms, n = 34 1.15 132
0.509 0.204
Symptomatic, n = 6 1.33 156
Response when off mammalian products (n = 25)
Improved, n = 21 1.24 134
0.056 0.084
No improvement, n = 4 0.95 164
Allergy symptoms on pancreatic replacement enzymes (n = 30)
No symptoms, n = 21 1.34 138
0.405 0.839
Symptomatic, n = 9 0.57 130
(did not tolerate, n = 3; tolerated, n = 6)
Improvement on pancreatic replacement enzymes (n = 21)
Improved, n = 16 0.57 129
0.206 0.156
No improvement, n = 5 0.91 153
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o-gal but nonetheless tolerate mammalian products, but there is not
currently any test that can reliably distinguish between individuals
who are symptomatic or asymptomatic (20-22). An oral food
challenge requires significant resources and measures to mitigate
risk, which are often not available. Well-designed placebo-
controlled challenge studies may help further clarify the
diagnostic markers of o-gal syndrome over time.

Alpha-gal syndrome is a dynamic allergy and not a static
process, with o-gal IgE levels changing over time, as
demonstrated in this study. In managing o-gal syndrome in the
pancreatic insufficiency patient group, avoiding tick bite exposure is
very important for long-term management. It is tick bite exposure
that is thought to drive o.-gal IgE levels up (12, 23-25). Avoiding
mammalian-product exposure is the initial management plan for
these patients and will help define oi-gal syndrome as a contributing
etiology. We currently do not have other proven treatments for o-
gal syndrome (18, 26, 27). Understanding that all pancreatic
enzymes currently contain o-gal is important because, if GI
symptoms do not improve or are exacerbated with this treatment,
it may not be because of patient non-compliance, but instead ot-gal
syndrome. Even though most of our patients were able to tolerate
pancreatic enzymes, if patients have a history of urticaria or
angioedema, we recommend anaphylaxis preparedness when
initiating pancreatic enzyme therapy in o.-gal-positive individuals.
This would include patient education, availability of an epinephrine
pen, and considering referral to an allergist. Finally, pigs have been
developed that are c-gal free, so in the future there may be
pancreatic enzymes and other porcine-derived medical products
that are oi-gal free (28).

This study is limited in several ways. It is a retrospective review of
an office-based electronic health record and is not a prospective study
that focused on complete capture of a predetermined data set, or strict
treatment protocol for mammalian-product dietary exclusion, or
predefined pancreatic enzyme dosing. During the chart review, we
were generally able to separate symptom response to a mammalian
product-free diet from response to pancreatic enzyme treatment, and
from response to interventions for other GI issues based on the
timing of these interventions and the clinical response. A prospective
study could more clearly define these. Our diagnosis of suspected
pancreatic insufficiency was based on GI symptoms, including
diarrhea and a low fecal elastase. Fecal elastase is reported to be
“the most sensitive and specific indirect test of pancreatic function,”
and correlates well with tests of exocrine pancreatic function (29-31).
Fecal elastase measurements can have false positives in patients with
other non-pancreatic causes of malabsorption (32). Despite this
limitation, fecal elastase is routinely used as the standard of care in
clinical practice for diagnosis of pancreatic insufficiency. That three-
quarters of the patients treated with pancreatic enzymes improved
would suggest that pancreatic insufficiency was well represented in
this study. The 17 other pre-existing or concomitantly diagnosed
causes of diarrhea identified in these 40 patients increase the
likelihood of false positives in the fecal elastase test and are
reflections of how complex treating this patient population can be
(32). Finally, this study was not placebo controlled for a mammalian
product-avoidant diet or for pancreatic replacement enzyme therapy.
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In conclusion, it is very important to recognize that o.-gal
syndrome can be superimposed on pancreatic insufficiency and
exacerbate GI symptoms. Over half of these patients will experience
symptomatic improvement by avoiding mammalian products. All
pancreatic replacement enzymes currently contain o.-gal and have
the potential to cause allergy or GI symptoms in these patients.
Worsening symptoms during pancreatic enzyme treatment may be
caused by o-gal-related hypersensitivity rather than medication
non-compliance. Nevertheless, most patients with o-gal
sensitization and suspected pancreatic insufficiency could tolerate
pancreatic enzymes in this study and none developed anaphylaxis.
Recognition of o-gal syndrome superimposed on pancreatic
insufficiency will allow improved management in this complex
patient population.
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