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Clinical note

Recurrent urticaria caused by specific cat serum albumin
IgE cross-reacting with pork serum albumin

Key message

Question: What should be considered in children who com-
plain of pork allergies?

Finding: History of raising a cat, the onset of symptoms after
the ingestion of pork and specific IgE tests to pork, cat, milk,
and Alpha-gal are needed.

Meaning: Pork cat syndrome could be the cause of pork

allergies.

A 6-year-old boy presented with a 6-month history of re-
current urticaria after eating pork. He had allergic rhinitis to cat
fur without drug allergy and a history of walnut anaphylaxis that
had occurred 7 months previously. His parents—who owned a
butcher shop—also had allergic rhinitis, and his older sister had
bronchial asthma and allergic rhinitis. The family frequently
(~5 times/wk) ate chicken, pork, and beef that was grilled in a
pan, with pork belly being their preference. In 2015, 2017, and
2018, the family kept a cat in the house for 1-3 months until
the boy developed a cat allergy. Notably, he had exhibited no
symptoms after eating pork before 2019. However, in 2019, he
had experienced repeated urticaria and itching after eating pork,
although these symptoms were not observed after he consumed
chicken, beef, or milk.

On this occasion, 30 minutes after he had ingested pork,
urticaria accompanied by an itching sensation developed in
his hands and feet and later spread to his arms and legs. There
was no coughing, gastrointestinal symptoms, or dyspnea. The
symptoms resolved spontaneously 1 hour later; his physical
examination and vital signs were unremarkable. There was no
evidence of tick bite. Laboratory values at this visit and 7 months
previously are presented in Table 1. We did a prick-to-prick test
with raw pork and grilled pork (Fig. 1) and an oral food challenge
(with informed consent) to identify pork allergy. We started with
5 gofgrilled pork belly; he showed no symptoms, but 20 minutes
later, urticaria appeared on his trunk. We gradually increased the
ingestion of pork to 27 g at 40 minutes. After 1 hour, he started
to sneeze with conjunctival injection. He also complained of a
febrile sensation, but his vital signs were normal. We stopped the
test, and the symptoms resolved 1 hour later.

This study was approved by the Busan St. Mary’s Hospital’s
Institutional Review Board (BSM2019-11).

Based on the history and clinical findings, which of the follow-
ing is the most likely cause of this patient’s urticaria?

(@ Pork-cat syndrome

@ Alpha-gal syndrome

® Pseudoallergy

@ Meat sensitivity by milk allergy

Table 1. Laboratory findings and reference ranges

Patient values

Reference
Laboratory test 7Monthsbefore Atthe  range
the visit visit
Eosinophil count (/L) 520 500 0-350
Total IgE (U/mL) 2,323 2,560 0-90
Dermatophagoides pteronyssinus 4490 0-0.35
(KUA/L)

Dermatophagoides farinae (KUA/L) >100 0-0.35
Cat (kUA/L) >100 0-0.35
Dog (KUA/L) 31.60 0-0.35
Walnut (KUA/L) 10.50 0-0.35
Milk (KUA/L) 0.54 0-0.35
Beef (KUA/L) 0.82 0-0.35
Pork (kUA/L) 8.68 0-0.35
Chicken (KUA/L) 0.21 0-0.35
Casein (KUA/L) 024  0-0.35
Fel d 27 (KUA/L) 61.40 0-0.35
Bos d 6 (kUA/L) 100 0-0.35
Alpha- gal” (KUA/L) 003 0035

IgE, immunoglobulin E.
#Specific IgE to cat serum albumin. ®Specific IgE to cow serum albumin.
9Specific IgE to galactose-alpha-1,3-galactose.
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Fig. 1. Results of the prick-to-prick test with raw versus cooked pork.
A positive result was observed for raw pork versus a negative result for
cooked pork, suggesting that the allergenic component was thermolabile.
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What is pork-cat syndrome?

Pork-cat syndrome (PCS) is an uncommon allergic reaction to
pork serum albumin (SA; allergen, Sus s 1) and occurs secondary
to sensitization to cat SA (allergen, Fel d 2). It is a meat allergy
caused by cross-reactivity to allergens from different mammal
species. The route of Fel d 2 exposure is mainly the airway.
Currently, Fel d 2 sensitization is considered to always precede
Sus s 1 sensitization.” Because SA is thermolabile, well-cooked
meat is less allergenic.? There have been a few reports of PCS.
The first PCS case was described by Drouet and Sabbah in 1994.)
Posthumus et al.¥ described eight cases of PCS in the United
States. Symptoms vary from anaphylaxis to urticaria. Previously
reported cases have mostly involved adults or adolescents. To
diagnose PCS, detailed history of reaction to pork within 1 hour
of ingestion and results of the skin prick test; specific immuno-
globulin E (sIgE) tests for pork, cats, beef, Sus s 1, and Fel d 2;
and food challenge test are needed.? Because the sIgE to Fel d
2 could decrease over time, avoiding exposure to pork and cats
is currently the treatment of choice.”) In this case, the patient
presented a typical history of food allergy to pork, positive food
challenge test results, positive prick-to-prick test results for raw
pork, and sIgE to Fel d 2 and pork IgE. Hence, the diagnosis was
PCS. Parents were advised not to give him pork and to avoid cats.
His symptoms resolved thereafter.

How to distinguish Pork-cat syndrome from
other meat allergies?

PCS is an IgE-mediated hypersensitivity reaction involving
Fel d 2 and Sus s 1.9 In general, symptoms begin within 1 hour
after eating pork. By contrast, in alpha-gal syndrome, caused by
tick bite, symptoms start after 3—6 hours after exposure due to
delayed anaphylaxis reaction. It is because of the presence of sIgE
for galactose-alpha-1,3-galactose (alpha-gal) in red meat. 7 If a
patient has an allergy to antibiotics such as penicillin or strepto-
mycin, the antibiotics present in meat can mimic meat allergy,
although the cause is not meat allergy but allergy to antibiotics.”
Patients with milk allergy occasionally develop sensitivity to
meat. In those cases, patients could have sIgE for milk, casein,
and Bos d 6 (cow SA).? In our case, the patient tolerated milk
well, and had just low level of sIgE for milk and negative sIgE for
casein. Hence, alpha-gal syndrome, meat sensitivity due to milk
allergy, and pseudoallergy were excluded.

Why is there a cross-reaction between cat
serum and pork serum?

All mammalian SAs have a conserved protein structure and
share similar amino acid (AA) sequences, resulting in homology.”
Comparisons of AA sequences to identify cross-reactivity among
allergens are generally used.'” In our inspection, we listed com-

mon mammalian SAs and their AA sequence from NCBI (https://
www.ncbi.nlm.nih.gov/): Can f 3 (dog SA), Fel d 2, Bos d 6 (cow
SA), Gal d 5 (chicken SA), and Sus s 1. We then compared them
using a sliding window of 80 AA segment alignments by FASTA
in Allergenic Protein Sequence Searches (http:/www.allergen
online.com/databasefasta.shtml), which are generally used to
predict allergen cross-reactivity. Fel d 2 shares 87.00% of its AA
sequence with Can f 3, 79.40% with Sus s 1, 78.30% with Bos
d 6, and 46.50% with Gal d 5. This might help explain why cat
SA sensitization can cause cross-reaction to pork rather than to
chicken.

Answer: @ Pork-cat syndrome
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