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Food allergy is an important disease because it 
is associated with high morbidity in children 
and adults.1 It can cause nutritional deficiency 
and related consequences in children.2,3 Also, 
the quality of life in all food-allergic patients 
and their families is negatively affected.2 
The frequency of IgE-mediated food allergy 
in children varies among countries and age 
groups, but is reported to be between 3.5% and 
11%.2 Food allergies have increased both in the 

general population and in children over the 
years,2,4 and is becoming increasingly important 
because they constitute the most common cause 
of anaphylaxis in children.5 

In Western societies, peanut, egg, sesame and 
milk have been found to be most responsible for 
food allergies in children.2 Red meat allergy is 
rarely reported in children with food allergy.6,7 
However, this is not the case all over the world. 
Foods responsible for allergies vary according 
to eating habits, geographic regions and race.2,7,8 
There is no prevalence study on food allergy in 
children covering the entire country of Turkey. 
In some studies conducted in Turkey regarding 
the prevalence of food allergy in children, red 
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meat allergy was rarely reported,9-11 while 
in others it was frequently reported.12,13 The 
conflicting results may be due to the fact that 
these studies were conducted in different 
regions of Turkey. Red meat allergy is reported 
more frequently in the Black Sea region of 
Turkey.12,14-16 In a single-center study on the 
prevalence of red meat allergy in children in 
the black sea region, the primary beef allergy 
prevalence was reported to be 0.3%, based on 
the oral food challenge (OFC) test.16 In a multi-
center study in Turkey, it has been reported 
that beef is the second food responsible for 
anaphylaxis in children after milk.15 For this 
reason, it is critical to identify patients with 
red meat allergy to prevent potentially life-
threatening reactions at least in regions where 
red meat allergies are common. Patients with 
red meat allergy are diagnosed late, and even 
patients diagnose themselves in population 
where red meat allergy is rare.17 It is also argued 
that red meat allergy is responsible for some 
spontaneous and idiopathic anaphylaxis.18 For 
this reason, we want to present the features of our 
red meat allergy patients and raise awareness 
of red meat allergy by pediatricians. The aim of 
the study was to present the characteristics of 
our red meat allergy patients and review of the 
literature.

Material and Methods

Study Population

This retrospective study was conducted between 
January 2014 and December 2017 based on the 
records of patients admitted to Pediatric Allergy 
and Immunology Department. From these 
records, the individual that had been filled with 
any complaints after red meat consumption 
were selected. The records of the children 
whose complaints were associated with eating 
red meat and whose red meat sensitivity were 
shown with skin-prick tests were included 
in this study. Also, as we learned from the 
patients’ clinical history, the files of patients 
over the age of 18 years in the same family with 

similar symptoms were included. Those who 
had taken other foods together with red meat, 
and who had described oral allergy syndromes 
were not included in the study. In the clinical 
history, it was called early-anaphylaxis if 
anaphylaxis developed at 0-2 hours after food 
intake, and delayed-anaphylaxis if anaphylaxis 
developed at 4-6 hours.19 The study was 
approved by the Ondokuz Mayis University 
Ethics Committee of our institution (KAEK 
2017/55). The demographic data of the patients, 
clinical history and characteristics, laboratory 
findings and any data that led to diagnosis were 
recorded from the files.

Laboratory Tests

Skin Prick Tests

Firstly, commercial antigens of beef and mutton 
were used in the skin-prick test to detect red 
meat sensitivity (Allergopharma, Reinbek, 
Germany). The fresh red meat was used in 
the prick-to-prick test to those who responded 
negatively to the commercial allergen solution 
or responded marginally.2,19 Histamine (10 
mg/mL) was used as positive control, and 
normal saline was used as negative control. 
If induration was 3 mm or higher in the prick 
test, the patient was considered sensitive. Raw 
beef and mutton were used as fresh meat (Fig. 
1). In the presence of cooked red meat, prick-to-
prick test was applied with it as well. Female 
and male beef/mutton were used in the prick-
to-prick test for some patients who had given 
conflicting information about food allergy in 
the clinical history.

Serum-specific IgE

Beef specific-IgE (f27) and mutton specific-IgE 
(f88) were analyzed with Chemiluminescence 
Immunoassay (CLIA) method employing the 
IMMULITE® 2000 XPi (Siemens Healthcare 
Diagnostics Inc., Deerfield, IL, USA) using 
3gAllergy® kits. The detection range for specific 
IgE (sIgE) was ≥0.10-100 kU/L. The cutoff used 
for a positive test in these assays was 0.10 kU/L.
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Other laboratory records

In addition, the total IgE, eosinophil counts, 
hemoglobin, vitamin D (25 OH-D3) level and 
blood groups of the patients were recorded.

Oral Food Challenges

The gold standard for food allergy diagnosis 
is double-blind placebo-controlled oral food 
challenge (DBPCOFC) test.1 Our red meat allergy 
patients usually come from outside the city. For 
this reason, all our patients had preferred the 
open oral food challenge test (OFC). Beef and 
mutton are consumed as red meat in Turkey. 
Although our aim was to perform a challenging 
test on both meats, we left it to the consumption 
habit and request of the patient as to which red 
meat to use in the test. The OFC was prepared 
in line with current challenge protocols.12,16 

The titrated dose was given separately for beef 
and mutton as 1, 2, 7, 15, 25, 50 g with 20 min 
intervals. It was completed as not to exceed 100 
g. The patients were monitored for at least 6 
hours after the OFC.

Statistical Analysis

Data were analyzed using IBM SPSS Statistics 
(22nd version, IBM Corp., NY, USA). 
Descriptive statistics were expressed as mean 
± standard error or median, depending on the 
distribution of variables. Categorical variables 
were expressed as numbers and percentages. 
The normality test of numerical variables 
was verified with the Shapiro-Wilk test. Chi-
Square and Fisher’s Exact Tests were used to 
compare categorical variables. In comparison 
of quantitative data, independent sample t-test 
was used for those with normal distributions, 

Fig. 1. The prick-to-prick test with raw and cooked red meat to detect red meat sensitivity in Patient 1.
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while nonparametric tests such as Mann 
Whitney-U and Kruskal-Wallis test were used 
in non-normal distributions of the data. 

Results

Sixty-three people were admitted to the hospital 
with suspicion of red meat allergy between 
the dates mentioned above. In this study, 
records of 43 patients who were detected to be 
sensitive to red meat in the prick-to-prick test 
were presented. The demographic, clinical and 
laboratory data of the patients are presented in 
Table I. The median age of the 43 patients was 
12 (2-37), and 51% were male. A total of 86% of 
the patients were between the ages of 2 and 17 
years. A total of 86% of child patients were from 
the Ordu-Giresun in Turkey.

The data of the patients are summarized 
in Table II. All patients reported skin 
manifestations, and half of them reported 
respiratory symptoms upon exposure to red 
meat. In clinical history, anaphylaxis was 
described in 67% of patients. The most common 
accompanying allergic disease was respiratory 
allergic diseases such as asthma and allergic 
rhinitis. There was no allergic disease in 1/3 
patients. Cow’s milk allergy (CMA) was present 
in a two-year-old patient (patient number 
29). CMA was diagnosed at 6 months of age 
based on convincing clinical history and skin-
prick test results. The remaining 42 patients 
were consuming dairy products without any 
problems. Two of these 42 patients reported 
having CMA in infancy (patient number 21 and 
22).

The mean age of the groups with and without 
anaphylaxis history were similar (p=0.136). 
There were no significant relationship between 
the presence of anaphylaxis history and sex, 
family history and the delay time in diagnosis 
(p=0.586, p=0.916, p=0.175, respectively). 
Although all the patients with parental 
consanguinity had anaphylaxis history, 69.6% of 
those who did not have parental consanguinity 
had anaphylactic history; however, this was not 

at a statistically significant level (p=0.146). No 
significant relationships were detected between 
the presence of anaphylaxis history and the 
presence of additional allergic disease, tick bite 
history, and mutton or beef sensitivity in the skin 
test (p=0.739, p=0.689, p=0.537, respectively). No 
significant relationships were detected between 
the presence of anaphylaxis history and sIgE, 
total IgE, eosinophil count, and vitamin D level 
(p=1.00, p=0.48, p=0.34, p=0.66, respectively).

The presence of a tick bite history did not 
affect history of early-anaphylaxis or delayed-
anaphylaxis (p=1.00). No relationships were 
detected between early or delayed-anaphylaxis 
history and age, and sensitivity of mutton or 
beef in prick-to-prick test (p=1.00, p=0.580, 
respectively). Although the number of children 
with early-anaphylaxis history between 0-6 
years of age was 1.5 times higher than those 
who had early-anaphylaxis history at the age 
of 6-18 years, the difference was not significant 
(p=0.06). 

There was no significant relationship between 
the presence of additional allergic diseases and 
the sensitivity of mutton or beef, and it was 
not associated with vitamin D levels (p=0.397, 
p=0.184, respectively). There was no significant 
relationship between mutton sensitivity in the 
skin test and mutton sIgE (p=0.442). Similarly, 
no relationship was determined between beef 
sensitivity in skin test and beef sIgE (p=0.157).

The results of the patients that underwent the 
OFC are given in Table III. OFC was positive 
in 6 of the 9 patients. Three of 6 patients 
had developed anaphylaxis. Patient 36 had 
described moderate anaphylaxis after red meat 
consumption in his clinical history. He also had 
a history of vespula venom anaphylaxis. His 
sister had red meat allergy. He was applied 
the prick-to-prick test with beef. Since severe 
early-anaphylaxis developed after the skin test, 
the OFC test was not performed. The patient 
was advised to avoid all red meats. Adrenaline 
autoinjector was prescribed. Patient 1, who had 
only urticaria symptoms after eating red meat, 
did not develop a reaction after OFC with beef. 
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Table I. Characteristics of children and adults reporting reactions to red meat and sensitizied to red meat.

Characteristics Total 
n= 43 (%)

Children 
n= 37 (86%)

Adult 
n= 6 (4%)

Age, y, median (min-max) 12 (2-37) 10 (2-17) 28 (22-37)
Sex, male (%) 22 (51.2%) 20 (54.1%) 2 (33.3%)
Clinical history, symptom/sign

Urticaria or urticaria and angioedema 43 (100) 37 (100) 6 (100)
Respiratory (nasal congestion, cough, dyspnea) 24 (55) 19 (51) 5 (83)
Heart (tachycardia, bradycardia, collapse) 4 (9) 3 (8) 1 (16)
GIS (vomiting, diarrhea) 8 (18) 6 (16) 2 (33)
Anaphylaxis 29 (67) 24 (64) 5 (83)

Early (0-2 hours) 23 (53) 19 (51) 4 (66)
Delayed (2-6 hours) 6 (13) 5 (13) 1 (16)

Age of onset, median (min-max), year 5 (1-20) 4 (1-14) 7.5 (5-20)
Delay time in diagnosis, median (min-max), year 4 (0-28) 4 (0-15) 23 (4-28)
Timing of the symptoms in the clinical history

0-2 hours 34 (79) 29 (78) 5 (83)
>2 hours 9 (21) 8 (22) 1 (16)

Family history 21 (48) 15 (40) 6 (100)
Parental consanguinity 8 (18) 7 (18) 1 (16)
City of residence

Ordu-Giresun 38 (88) 32 (86) 6 (100)
Other cities 5 (11) 5 (13) 0 (0)

Comorbid allergic disease
Asthma or allergic rhinitis 23 (53) 19 (51) 4 (66)
Atopic dermatitis or chronic spontan urticaria 9 (20) 8 (21) 1 (16)
Vespula or bee venom allergy 3 (7) 1 (2) 2 (33)
Cow’s milk protein allergy 1 (2) 1 (2) 0 (0)
No 16 (37) 14 (37) 2 (33)

History of tick exposure 18 (41) 14 (37) 4 (66)
Positivity in skin-prick test

Commercial antigen solution 3 (7) 3 (8) 0 (0)
Prick-to-prick 43 (100) 37 (100) 6 (100)

Beef only 5 (11) 4 (11) 1 (16)
Mutton only 6 (13) 5 (14) 1 (16)
Beef and mutton 32 (76) 28 (75) 4 (68)

Total IgE (IU/mL), median (min-max) 355 (20-3550) 327 (20-3550) 431 (33-1100)
Specific immunoglobulin E (kIU/L),

Mutton, median (min-max), n=18 0 (0-7.25) (n=18) 0 (0-7.25) (n=17) 0 (n=1)
Beef, median (min-max), n=18 0.21 (0-31.2) (n=18) 0.23 (0-31.2) (n=17) 0.2 (n=1)

Eosinophil count (cell/mm3), median (min-max) 210 (40-990) 210 (40-990) 170 (40-320)
Hemoglobin (gr/L), mean ± standart error 12.9 ± 0.20 12.8 ± 0.17 13.2 ± 0.99
25 OH-D3 (mcg/L), mean ± standart error 13.3 ± 1.1 (n=32) 13.1 ± 1.2 (n=27) 14.5 ± 3.4 (n=5)
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Then OFC was conducted with mutton at a 
different time. Six hours later, the patient had 
widespread urticaria, nasal congestion, runny 
nose, and sneezing. Anaphylaxis training 
was provided to the patient, and adrenaline 
autoinjector was prescribed. The patient said 
that he wanted to eat mutton and applied 
the second OFC. Then, the second OFC was 
done at a different time. Widespread urticaria 
developed four hours after OFC. There were no 
other system involvements. However, he was 
told that the risk of anaphylaxis continued, and 
to avoid mutton.

All the patients who underwent the OFC test 
were questioned by phone twice within one 
year. It was found that the 4 patients who had 
negative results in the OFC test could eat the 
recommended red meat. Also, some patients 
who described mild anaphylaxis in their clinical 
history (i.e. patients 15, 35, 40) reported that 
they could eat red meat with antihistamines 
without any problems. Some patients (i.e. 
patient 3 and 19) reported that they had 
symptoms when they consumed large amounts 
of red meat. All patients who underwent the 
OFC test or reported anaphylaxis history were 
given anaphylaxis training, and adrenaline 
autoinjectors were prescribed. 

Discussion

In this retrospective study, which included the 
highest number of red meat allergy patients 
in Turkey, the clinical characteristics of our 
patients were summarized. Most of our patients 
had an anaphylaxis history. The clinical and 
laboratory findings were very heterogeneous. 
These findings are not as helpful as the OFC test 
for diagnosis. The positivity and anaphylaxis 
rates in OFC tests were higher than other 
food allergies.12,13,15 Also, the mutton and beef 
sensitivity in the prick-to-prick tests were 
evaluated separately in this study for the first 
time. In some red meat allergy patients, mutton 
or beef may be recommended as an alternative 
to red meat after OFC test. 

Three types of diseases are reported for red 
meat allergy, which are primarily beef allergy, 
pork-cat syndrome and alpha-gal syndrome.8 
Although red meat allergy is rarely reported 
among other food allergies in the world, the case 
reports with alpha-gal syndrome have increased 
in recent years.20-22 Recently identified alpha-
gal syndrome is the appearance of anaphylaxis 
findings and symptoms 4-6 hours after red 
meat consumption with galactose-alpha-1.3-
galactose (alpha-gal) sIgE, caused by the bite of 
some tick species,19,23 which was included in the 
literature as the cause of delayed-anaphylaxis.19 
Alpha-gal sIgE was not measured in our case 
series. Our data were retrospectively collected. 
Alpha-gal syndrome is usually reported in 
adults,8 and is reported very rarely in Turkey.21,22 
It should also be considered that alpha-gal sIgE 
might be elevated without red meat allergy, due 
to parasitic helminth infection, tick allergy, or a 
monoclonal antibody (i.e. cetuximab) allergy.23 
A total of 13% of our case series had reported 
delayed-anaphylaxis. We cannot be sure about 
the tick bite history especially in children. 
Awareness of tick bite has increased in our 
region due to Crimean Congo hemorrhagic 
fever disease. We questioned the tick bite 
history in detail from their parents. We did not 
find a relationship between tick bite history and 
presence of delayed-anaphylaxis history. No 
differences were reported even in individuals 
with alpha-gal syndrome in terms of alpha-
gal sIgE among those who reported early and 
delayed-anaphylaxis.20 Since there is no pork 
consumption in Turkey, pork-cat syndrome has 
not been reported so far. 

Our patients with red meat allergy are primary 
beef allergies according to prick-to-prick 
tests. Likewise, another study in our region 
reported that children with red meat allergies 
had primarily beef allergies.16 They conducted 
this study in the Eastern Black Sea region in 
Turkey, which included 4932 school children, 
the prevalence of primary beef allergy was 
reported to be 2.6% based on a questionnaire, 
and 0.3% based on the OFC test.16 Most of our 
patients were from the Eastern Black Sea region 
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(Ordu-Giresun). In this prevalence study, 
reactions in the first 2 hours were recorded, 
whereas reactions between 2-6 hours were 
not recorded. Symptoms and signs may have 
developed after 2-6 hours in some of our 
patients undergoing OFC. For this reason, the 
expected red meat allergy prevalence in our 
region might be higher. In another prevalence 
study on challenge-proven food allergy in 
school children in the Eastern Black Sea Region, 
the most commonly detected food allergy was 
beef allergy, and then, milk, cocoa and egg 
allergies.12 In another multi-centric prevalence 
study on food allergy in children in Turkey, it 
was reported that beef allergy was the second 
most frequent food allergy.13 This information 
is different from studies conducted in western 
populations. Red meat allergy prevalence may 
vary according to geographical regions.7,20 Red 
meat allergy awareness should be increased 
among pediatricians, at least in Turkey . In our 
patients, the age of onset of red meat allergy was 
approximately 4 years of age. This result was 
similar to the literature data.14,16,24 The delay in 
diagnosis was 4 years. As reported previously, 
these patients were diagnosed late.17 

Skin manifestations were reported in 66-93% 
of patients with red meat allergy.16,20 In our 
case series, all patients had skin symptoms. 
Since our hospital is a tertiary hospital, not all 
patients might have been referred to us. We did 
not have any patients with only gastrointestinal 
tract (GIS) symptoms. Presentation with 
only GIS symptoms is reported rarely in the 
literature.20 Food intolerance or poisoning may 
be considered in those who report complaints 
4-6 hours after food intake. However, if the 
symptom repeats in the same person, or if 
only one of the few people who have taken 
the same food has symptoms, a food allergy 
should be considered. Food allergy is usually 
not considered in chronic spontaneous urticaria 
(CSU).25 However, it was reported that we 
should consider red meat allergy disease in 
differential diagnosis in recurrent urticaria or 
in CSU.16,20 Some of our patients had recurrent 
urticaria. Clinical variability may occur in 

patients with red meat allergy.23,26 In these 
patients, clinical variability may not be due 
to potential cofactors (i.e. nonsteroid intake, 
alcohol, exercise) for food allergies.23,26 In the 
same person, exposures to red meat at different 
times may cause acute urticaria or anaphylaxis, 
or may not cause any symptoms.8,23,26 Clinical 
variability may depend on the amount of meat 
consumed, the allergen contained in the meat, 
and industrial processing.8,26 But, the exact cause 
of this is not yet known. For this reason, there 
is no single diagnostic algorithm for red meat 
allergy.8 Clinical history should be questioned 
carefully in these patients. Although it was not 
previously reported in the literature, we applied 
the prick-to-prick test with both female and 
male red meat to those who had contradictory 
clinical histories. Different sensitivity results in 
prick tests were detected in some patients. For 
this reason, it may be considered that one of 
the reasons for the variability in the history and 
laboratory findings might be due to the male/
female status of the red meat.

The most important result of this case series is 
that both positivity and anaphylaxis rates in 
the OFC test were higher than in other food 
allergies.12,13 This finding was also detected in 
beef allergic children in DBPCOFC test and 
in alpha-gal syndrome patients in open OFC 
test.16,27 Also, it was reported that red meat 
allergies should be considered in idiopathic 
anaphylaxis patients.17,18 We did not find a 
relationship between anaphylaxis history and 
demographic information, clinical history and 
skin tests of the patients. There is no study on 
predicting anaphylaxis in these patients. Some 
of our patients said that they could eat red 
meat by using antihistamines even if they had 
described mild anaphylaxis history. Similar 
notification is available in the literature.28 
However, precautions should be taken for 
anaphylaxis, due to clinical variability.

Skin test and sIgE are recommended as 
sensitivity tests in patients with suspected red 
meat allergy.8 Some researchers report that sIgE 
is more sensitive than prick tests.14,16 However, in 
our challenge-proven patients, mutton and beef 
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sIgE were negative in some. In our series, very 
few patients had sensitivity with commercial 
allergen in the skin test. In these patients, skin 
testing is recommended with fresh meat rather 
than commercial allergens.19 Skin test and sIgE 
can be negative in some challenge-proven 
red meat allergy patients.16 Furthermore, 
beef sensitivity tests may be negative in some 
patients who have had anaphylaxis with 
beef.12 In our series, mutton sIgE was negative 
in 2 patients who had mutton allergy in the 
OFC test. It was reported that mutton sIgE is 
less sensitive than beef sIgE.29 There is very 
heterogeneity in laboratory results in red meat 
allergy patients.16,20,29 In the present study, no 
correlation was detected between the skin test 
and sIgE both for beef and mutton. Although 
red meat is not essential for a diet, it is more 
important for children and adolescents than 
adults.7 Therefore, we wanted to recommend 
alternative red meat as mutton or beef for red 
meat allergic children. Furthermore, it is difficult 
for children to avoid allergens to which they are 
allergic.3 We also performed the skin test and 
OFC test for beef and mutton separately. Some 
of our patients were able to eat alternative red 
meat without any problems after the OFC test. 
There is no study suggesting another red meat 
as an alternative in these patients.8 

Most of our patients had other allergic diseases, 
the most common of which were respiratory 
allergies. It was reported that allergic diseases 
may be common in primary beef allergy 
patients.8 In our case series, a patient with 
vespula venom allergy developed severe 
anaphylaxis during the prick-to-prick test. For 
this reason, if a patient with vespula venom 
allergy is performed a skin test or OFC test 
for red meat allergy research, extreme caution 
should be exercised for anaphylaxis. We could 
not measure the tryptase level in the patient 
to investigate the mast cell disorder. Recently, 
a combination of red meat allergy and venom 
allergy has been reported.30 However, there is 
no clear explanation yet about the reason for 
this combination. It was reported previously 
that milk allergy was common in patients with 

beef allergy.31 However, cow’s milk allergy in 
our pediatric patients was not more common 
than in the general population. This finding is 
consistent with other reports in Turkey.14,16 The 
rate of parental consanguinity in our patients 
was similar to the overall rate reported in 
Turkey. Half of our patients had a family history 
of allergies. There was a similar finding in 
another study in Turkey.16 This finding suggests 
that polygenic and environmental factors may 
also be effective in red meat allergy, as in other 
allergic diseases.

Vitamin D levels of red meat allergy patients 
have never been reported. Vitamin D level 
and effect in allergic diseases continues to be 
investigated.32,33 The mean vitamin D level 
of our pediatric patients was 13.1 mcg/L. 
Since this study was retrospective, we did not 
compare it with concurrent controls. However, 
the mean vitamin D level previously reported 
in healthy children of similar age and in the 
same geographic region was 16.9 mcg/L.32 Low 
vitamin D levels compared to healthy children 
may be an issue that needs to be investigated 
prospectively. Our pediatric patients were not 
anemic despite avoiding eating red meat for 
a long time. They were not taking any iron 
replacement. This issue was not addressed in 
previous reports. We could not explain this 
unexpected finding. Unfortunately, we did 
not question the daily diet of the patients. It 
can be thought that iron sources other than red 
meat in the diet may be sufficient to prevent 
anemia when taken enough. Patients with red 
meat allergy due to alpha-gal syndrome are 
reported to have a B-negative blood group.20,34 
In our series, 14 patients tested for blood types 
had B-negative blood type. There are no reports 
of blood group of individuals with primary 
beef allergy in the literature. The antigens 
responsible for primary beef allergy (bovine 
serum albumin, immunoglobulin, myosin light 
chain kinase, parvalbumin, enolase, aldolase) 
should be compared biochemically with the 
blood group antigens.8

It was reported that the basophile activation 
test may be an alternative to OFC test in 
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patients with red meat allergy due to alpha-gal 
syndrome.35 No study has been performed on 
this issue in patients with primary beef allergies. 
The most important limitation of our report 
was that the DBPCOFC test was not conducted. 
DBPCOFC is time-consuming and difficult 
to apply in a clinical setting. However, open 
OFC test can be used reliably in daily allergy 
practice in food allergies.36 It was reported in 
the literature that the results of the open OFC 
test in red meat allergies were compatible with 
clinical and laboratory findings.14,27 The second 
important limitation was that alpha-gal sIgE 
was not measured. Another limitation was that 
some allergic diseases reported to be associated 
in patients with red meat allergy (such as cow’s 
milk allergy, cat dander, pork meat) were not 
investigated. 

As a result, clinical history and sensitivity tests 
are important in patients with red meat allergy, 
as in all food allergies. However, they are not 
enough in red meat allergy. There are clinical 
and laboratory variability in these patients. 
This complicates the diagnostic algorithm. 
OFC testing is useful not only to confirm the 
diagnosis but also to suggest an alternative to 
red meat. More severe findings may occur in 
the OFC test compared to the clinical history. 
The risk of anaphylaxis in these patients is 
higher than in patients with other food allergies. 
Anaphylaxis does not mean that it will not 
develop in subsequent reactions, even if it is 
only a symptom of urticaria. Red meat allergy 
patients can respond differently to each repeated 
OFC test, therefore, should be followed even 
after negative OFC test. Anaphylaxis training 
and adrenaline autoinjector should be given to 
those who develop anaphylaxis in the OFC test 
and to red meat sensitive patients who report 
anaphylaxis in their clinical history. 
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