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Fish is a common food allergen in children and 
adults [1], and the number of cases of food protein–induced 
enterocolitis syndrome (FPIES) due to fish intake has 
recently increased [2,3]. Fish-related FPIES is common 
in Mediterranean countries, and fish are the second most 
common cause of FPIES in Spain following cow’s milk, 
accounting for 31% of cases [4]. Most patients with fish-
related FPIES have varying degrees of tolerance to different 
fish species [2]. However, the contribution of the fish family 
to FPIES remains unclear. Therefore, patients with a history 
of fish-related FPIES should avoid eating fish from the same 
family as the fish that caused the illness. We report the case 
of a child with fish-related FPIES and varying tolerance to 
fish within the same family. The patient’s parents gave their 
written informed consent for participation in this study and 
publication of this report.

A 3-year-old boy was referred to our department after 
several episodes of gastroenterocolitis associated with flatfish 
consumption. At age 1 year he experienced recurrent vomiting 
without skin or respiratory symptoms 2 hours after ingesting 
flatfish. He experienced 3 similar episodes within the same 
year. Furthermore, he had no history of allergies and had not 
reacted to other species of fish he ingested. Therefore, only 
flatfish was eliminated from his diet. 

At 2 years of age, an oral food challenge (OFC) with 6 g of 
flatfish (yellow striped flounder) at a different pediatric clinic 
induced no adverse symptoms. Accordingly, the patient was 
permitted to eat up to 6 g of flatfish, which he ingested several 

PRACTITIONER'S CORNER 
CASE REPORTS

times, with only 1 reported episode of vomiting 90 minutes 
after eating. A detailed interview revealed that the patient was 
able to tolerate yellow striped flounder (Pseudopleuronectes 
herzensteini), dusky sole (Lepidopsetta mochigarei), and dark 
flounder (Rhombosolea retiaria) without symptoms at home. 
Gastroenterocolitis occurred only after consuming Greenland 
halibut (Reinhardtius hippoglossoides). He subsequently 
ingested increasing doses of all these fish species except 
Greenland halibut and had no adverse reactions.

At 3 years of age, the patient underwent OFC at our 
hospital, in which he ingested 6 g of Greenland halibut 
once. He experienced repeated vomiting, lethargy, and pallor 
3.5 hours after ingestion and was treated with intravenous 
acetated Ringer solution. He recovered and was discharged 
2 hours after treatment. After returning home, the patient 
developed diarrhea for 1 day. 

The flatfish-specific immunoglobulin E (IgE) test 
performed prior to the aforementioned OFC was negative. We 
examined the lymphocyte transformation test (LTT) values 
of Greenland halibut and yellow striped flounder in patients 
with FPIES and healthy controls. Using a previously reported 
modified LTT [5], we tested 2 different fish extracts before 
extracting the patient’s peripheral blood mononuclear cells 
using a density gradient. The cells were suspended in RPMI 
1640 medium with 10% human AB serum at 1×106 cells/mL. 
Filter-sterilized dilutions of the test fish extracts (1/190, 1/570, 
1/1,710, 1/5130, 1/15 390, and 1/46 170) were cultured using a 
concentration of 5×105 cells/mL. After 6 days, 3H-thymidine or 
phytohemagglutinin was added and the solution was incubated 
for a further 20-24 hours. Phytohemagglutinin was used as 
a positive control for mitogenesis, and 3H-thymidine was 
incorporated to determine the proliferative response. Liquid 
scintillation spectrometry (TopCount NXT; Perkin-Elmer LAS 
[UK] Limited) was used to determine radioactivity in counts 
per minute (cpm). The stimulation index (SI) was calculated 
by dividing the allergen cpm by the negative control cpm. 
The cpm and SI of the Greenland halibut for the patient were 
higher than that of the yellow striped flounder. They were also 
higher than the cpm and SI of Greenland halibut in healthy 
controls (Figure).

The patient was able to eat other types of flatfish without 
experiencing adverse reactions. However, his symptoms and 
test results following Greenland halibut ingestion met 1 major 
and 3 minor diagnostic criteria for interpretation of OFC 
according to the International Consensus Guidelines of the 
American Academy of Allergy, Asthma & Immunology [6]. 
Therefore, he was diagnosed with fish-related FPIES 
associated only with Greenland halibut, and his parents were 
advised to eliminate only 1 fish species from his diet rather 
than the entire Pleuronectidae family. When differentiated 
by subfamily, Pleuronectinae (yellow striped flounder) and 
Rhombosoleinae (dark flounder) could be ingested, but 
Hippoglossinae (Greenland halibut) induced symptoms. The 
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OFC with Kamchatka flounder (Hippoglossinae) was proposed 
but not agreed upon and not performed.

 Strong cross-reactivity with β-parvalbumin, the most 
common fish allergen, is found in various fish species. Hence, 
most patients with IgE-mediated fish allergies react to different 
fish species, and the current recommendation is to avoid all 
fish species [7]. However, there have been rare reports of 
IgE-mediated hypersensitivity to specific fish species [8]. 
Furthermore, some studies have shown that most patients with 
fish-related FPIES reported varying levels of tolerance to fish 
species [2]. Flatfish is one of the most common triggers of 
fish-related FPIES [3]. However, there have been no reports 
of varying tolerance for different fish species within the 
Pleuronectidae family. 

This report looked at the lymphocyte response as a whole 
but did not examine which cytokines were upregulated by it. 
In a previous study, TNF-α was elevated upon exposure to 
flatfish [9]. Thus, future studies should examine differences 
in cytokine production on exposure to different fish species 
within the same family. We found the LTT and OFC results 
to be congruent. However, other authors have reported 
discrepancies between these tests. In a case report on FPIES 
associated with short-neck clam and squid, a comparison of 
LTT results between healthy controls and a patient showed 
a difference in the former, but not in the latter [10]. Future 
studies may increase the number of cases and examine the 
precise corresponding SI cutoff values. The accuracy of LTT 
may also be further examined.

A limitation of this study was that OFC was not double-
blind and did not include the entire Pleuronectidae family. 

In conclusion, this case suggests that tolerance to fish from 
the same family varies among individuals with fish-related 
FPIES. A more detailed investigation should be considered if 
patients eating fish from the same family experience different 
symptoms.
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Hereditary angioedema with C1 inhibitor deficiency 
(C1INH-HAE) is a rare autosomal dominant disorder 
caused by either deficiency (type 1) or dysfunction 
(type 2) of the serine protease inhibitor C1 inhibitor 
(C1INH) [1-6]. It is characterized by recurrent attacks of 
subcutaneous/submucosal angioedema affecting the skin 
(91%), gastrointestinal tract (73%), upper airway (48%), or 
other areas. It can be triggered by physical or psychological 
stress. The mean age at onset of symptoms is 10 years. 
Early onset may predict a severe course. The diagnosis, 
based on evidence of C1INH deficiency or gene mutations, 
is often delayed for years [1-4]. Management is based 
on acute treatment of the swelling events with icatibant, 
plasma-derived C1INH (pdC1INH) or recombinant human 
C1INH (rhC1INH), and short-term prophylaxis and long-
term prophylaxis (LTP). LTP was reported to minimize 
the impact of C1INH-HAE on patients [1-2], although 
the development of new drugs has prompted current HAE 
guidelines to aim for total symptom control [3-6]. LTP agents 
included antifibrinolytics (tranexamic acid), androgens, and 
intravenous (IV) pdC1 INH [1-4]. Tranexamic acid was 
preferred for LTP in children [1], although some authors 
displaced it owing to its limited efficacy [5]. Androgens are 
not recommended before Tanner stage V [1-4]; therefore, 
their use in pediatrics is very limited. New approaches include 
subcutaneous (SC) pdC1INH, which is licensed for children 
aged over 6 years in United States but not prescribed until 
age 12 years in Europe, and lanadelumab and berotralstat, 
which are not allowed in patients younger than 12 years [3-6].

HAE guidelines recommend follow-up visits to review 
disease activity and its impact on quality of life [1-6] and to 
monitor treatment efficacy and adverse effects [1]. The scales 
used to assess treatment efficacy include the disease-specific 
Angioedema Activity Score (AAS), which prospectively 
evaluates disease activity over 1 month [7], and the Hereditary 
Angioedema Activity score (HAE-AS), which is specific for 
C1INH-HAE and retrospectively evaluates disease activity 
in the previous 6 months [8]. These scales have not been 
validated in children.
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