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Editorial on the Research Topic Anaphylaxis challenges: idiopathic and rare causes



Introduction

The impact of anaphylaxis extends well beyond the acute allergic episode, imposing a substantial burden on patients, clinicians, and healthcare systems. From patients' perspective, anaphylaxis is not defined solely as an acute reaction, but also as a persistent fear of recurrence and the uncertainty surrounding future exposure. Consequently, anaphylaxis greatly impacts quality of life, shaping dietary choices, social interactions, travel, employment, or schooling, and psychological wellbeing (1). The burden is particularly significant when the causative factor cannot be clearly identified, cannot be reliably avoided, or when multiple interacting cofactors such as exercise, infections, medications, or stress contribute to disease expression leaving patients and their family in a continuous state of vigilance and lifelong dependence on adrenaline auto-injectors (2).

These patient-level challenges are mirrored in daily clinical practice. In many cases of anaphylaxis, the inability to confirm a final diagnosis following extensive investigation makes anaphylaxis one of the most challenging conditions encountered in allergy practice. Physicians are frequently confronted with diagnostic uncertainty arising from heterogeneous clinical presentations, limited availability and/or access to sensitive biomarkers, and in some clinical scenarios overlap with other acute medical conditions. These difficulties are further amplified in idiopathic anaphylaxis, cofactor-dependent reactions, and reactions triggered by rare or unconventional allergens, where classical IgE-mediated mechanisms do not fully explain disease expression.

Real-world insights into uncommon presentations, diagnostic pitfalls, and emerging management strategies provided the foundation for the Research Topic “Anaphylaxis Challenges: Idiopathic and Rare Causes.” By focusing on Idiopathic reactions, unusual triggers, and atypical phenotypes, this Research Topic aims to advance understanding, support clinical decision-making, inform future research, and subsequently improve outcomes for patients living with this high-risk condition. This topic also aimed to investigate geographical diversity, cultural dietary habits, environmental exposures, and healthcare inequalities that may further contribute to variability in anaphylaxis recognition and management.

The resulting collection comprises twelve peer-reviewed contributions, including case reports, mini-reviews, and original research articles, offering complementary perspectives on idiopathic anaphylaxis, rare allergens, pediatric disease evolution, biologic therapies, desensitization strategies, and life-threatening refractory reactions.



Topics addressed in the collection


The role of cofactors in idiopathic anaphylaxis

Anaphylaxis continues to represent the most severe spectrum of allergic reactions and may be life-threatening if not recognized or treated early (3, 4). The burden of anaphylaxis is increasing worldwide, affecting patients across all age groups. Idiopathic anaphylaxis remains a diagnosis of exclusion and continues to pose significant challenges for clinicians, patients and health systems. Idiopathic reactions may be driven by underrecognized cofactors rather than the absence of a trigger. These include physical exertion, infections, medications, hormonal influences, emotional stress, and environmental conditions.

Within this Research Topic, contemporary perspectives emphasize that idiopathic anaphylaxis should be viewed as a dynamic condition, requiring repeated clinical reassessment rather than a static diagnosis. Recognition of cofactors is essential for improving prevention strategies, patient education, and long-term outcomes.

Elkhalifa et al. discussed idiopathic anaphylaxis describing it as unpredictable, reported more frequently in women, and with a wide age range of onset. Female sex in general has been well established as a risk for anaphylaxis particularly from puberty through middle age. This is likely due to estrogen increasing nitric oxide production, augmenting vascular leakage (5), and Progesterone hypersensitivity reactions around the menstruation (6).

Exercise-induced anaphylaxis (EIA) and food-dependent exercise-induced anaphylaxis (FDEIA) represent illustrative examples of cofactor-dependent anaphylaxis. The potentiality of exercise as a possible cause of anaphylaxis, together with other trigger factors such as heat and humidity, must always be kept in mind when taking the patients' history, after an anaphylactic reaction. Mohamed et al. describe a case report of a 20-year-old woman who experienced wheat-dependent-exercise-induced-anaphylaxis (WDEIA) which responded to omalizumab, an anti-IgE biological treatment, administered with a primary indication of prophylactic treatment of WDEIA. Omalizumab treatment was also investigated by Mobayed et al. to avoid anaphylaxis induced by strenuous exercise and/or the exposure to heat and humidity. In general, biologic treatment particularly Omalizumab may represent a promising option in selected patients including those receiving venom immunotherapy (7) and those with refractory anaphylaxis (8).



Rare allergen exposures

Several reports in this Research Topic illustrate anaphylaxis triggered by unconventional sources, including traditional herbal medicines and insect ingestion. Pan et al. described a case of pollen food allergy syndrome induced by Sua Zao Ren, which is a traditional Chinese medicine, and, as described from the authors, can cause allergic reactions in patients sensitized through pollinosis. A rare case of anaphylaxis from ingestion of Polistes olivaceus larvae was described by Maillot et al. Food additives (reported elsewhere/ not part of this collection), particularly carmine, that are extracted from insects was reported in patients with unexplained anaphylaxis (9) provided more support of human allergenicity to ingested insects. The recognition that insect ingestion can cause allergic sensitization has become a topic of growing interest, particularly with the increasing commercialization of insect flour and other insect-containing food products globally.



Drug-associated reactions and developing desensitization protocols

Venom immunotherapy can cause anaphylaxis during treatment course, yet severe systemic with particular cardiovascular manifestations are not common. Brunetto et al. described a case of anaphylaxis after administration of a maintenance dose of Hymenoptera venom immunotherapy, with preeminent cardiac involvement evidenced by ECG alterations disappearing after the patient's recovery from the anaphylactic reaction. A possible underlying mast-cell disorder was suggested to trigger such unexpected anaphylactic reaction.

The rapid expansion of novel pharmaceuticals as well as biologic therapies has introduced new hypersensitivity challenges. Several contributions demonstrate how structured desensitization protocols can enable continued access to essential medications in patients who have experienced severe allergic reactions. Said et al. developed and tested a desensitization protocol to insulin, while Isaac et al. successfully desensitized patients to Volanesorsen; the only existing therapeutical option for treating Familial chylomicronemia syndrome (FCS). These articles illustrated that immunological principles of tolerance induction remain fundamental in allergy practice and can continue to grow across diverse therapeutic classes.

Moreover, Aqel et al. described real-world experience in evaluating patients with allergic reactions to COVID-19 mRNA vaccines. Diagnostic evaluation of polyethylene glycol and polysorbate 80 hypersensitivity remains complex, yet structured work-up pathways through skin prick and intradermal testing and multidisciplinary collaboration can facilitate safe vaccination without compromising public health efforts.



Pediatric anaphylaxis and disease evolution

Children represent a uniquely vulnerable population in whom anaphylaxis may reflect evolving immune mechanisms. Original research by Tran et al. demonstrated the progression from non-IgE-mediated food allergy in infancy to persistent IgE-mediated disease in 5 cases of infants who developed severe, persistent IgE-mediated cow's milk allergy as a sequela of food protein-induced allergic proctocolitis, highlighting the dynamic nature of allergic sensitization.

Melethil and Yousef added a complementary review addressing rare pediatric allergens causing anaphylactic shock related to food ingestion in children highlighting possible hidden causative agents and the importance of long-term follow-up, anticipatory guidance, and age-specific diagnostic strategies to reduce morbidity and improve quality of life.



Severe and refractory anaphylaxis

At the extreme end of the clinical spectrum lies refractory anaphylaxis, which remains associated with significant mortality. Grafeneder et al. presented a very unusual case report of a multi-phasic life-threatening anaphylaxis refractory to epinephrine treatment who responded to extracorporeal membrane oxygenation (ECMO) illustrating the potential role of advanced life-support modalities when conventional treatment fails, prompt escalation of care, and integration between allergy specialists, emergency physicians, and intensive care teams.




Conclusion

Conclusively, this Research Topic brings together diverse yet interconnected perspectives on idiopathic and rare causes of anaphylaxis. By integrating case-based observations with broader conceptual insights, the collection advances understanding of anaphylaxis as a multifactorial, dynamic, and highly individualized condition.
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We present a case of a 52-year-old patient suffering from multi-phasic life-threatening anaphylaxis refractory to epinephrine treatment. Extracorporeal membrane oxygenation (ECMO) therapy was initiated as the ultima ratio to stabilize the patient hemodynamically during episodic severe bronchospasm. ECMO treatment was successfully weaned after 4 days. Mastocytosis was diagnosed as the underlying condition. Although epinephrine is recommended as a first-line treatment for anaphylaxis, this impressive case provides clear evidence of its limited therapeutic success and emphasizes the need for causal therapies.

KEYWORDS
  mastocytosis, MCAS, anaphylactic shock, bronchospasm, respiratory failure, epinephrine resistance, extracorporeal membrane oxygenation (ECMO)


Introduction

Mastocytosis is an orphan disease characterized by an increase of neoplastic mast cells (1). Most patients present with non-advanced mastocytosis and have a normal or near-normal life expectancy. The KIT D816V gene activating mutation is considered central to the pathogenesis and is present in the vast majority (>80%) of systemic mastocytosis (2). This gene regulates the proliferation and differentiation of mast cells. Mediator-related symptoms may include anaphylaxis, bone pain, gastrointestinal problems, fatigue, and osteoporosis. Mast cell activation leads to degranulation of mast cells (3) and subsequent tryptase and histamine release.



Context


Initial presentation

Pre-Hospital: A 52-year-old patient without known allergies developed sudden respiratory distress and made an emergency call (12:35 pm). When the paramedics arrived, she was hypoxic and hypotensive (oxygen saturation (SpO2): 87%, respiratory rate: 20/min, blood pressure: 90/50 mmHg, heart rate: 120/min). Oxygen insufflation (10 L/min) was initiated, and she received intravenous phenylephrine, inhaled salbutamol, and ipratropium bromide. The patient's medical history included arterial hypertension (treated with carvedilol 25 mg in the evening), recurring panic attacks (treated with alprazolam 0.5 mg at night), and a subtotal thyroidectomy 30 years ago (100 μg levothyroxine in the morning for substitution). There was no recent change in medication or history of hemodynamic instability. There were no known triggers for this event.



Clinical course

Day 1: On arrival at the emergency department (at 1:23 pm) the patient was hemodynamically unstable and oxygen saturation was deteriorating (SpO2 83%) despite oxygen insufflation (15 L/min). Increasing doses of norepinephrine and maximum non-invasive oxygen support failed to stabilize the patient. Following endotracheal intubation and initiation of continuous epinephrine infusion (maximum dose: 0.48 μg/kg/min) instead of norepinephrine, the patient could be stabilized. Contrast-enhanced computed tomography ruled out pulmonary embolism and aortic dissection. Immediately following the scan, the patient developed flush/urticaria, red conjunctivas, and respiratory instability, needing increased respiratory support. Prednisolone 250 mg and the histamine H1 receptor blocker diphenhydramine 60 mg were administered for a suspected anaphylactic reaction. Subsequently, the patient stabilized, and the dose of continuous epinephrine infusion could be substantially reduced (0.01 μg/kg/min). The patient was normotensive (131/79 mmHg) albeit tachycardic (131 min−1), and acidotic (pH: 7.23) despite mechanical ventilation (FiO2: 0.7, PEEP: 6 mbar, pressure support: 13 mbar, respiratory rate: 18 min−1 under analgo-sedation using propofol and fentanyl) at 6:00 pm. Then, 30 min later, she developed another bout of anaphylaxis (Figure 1) and rapidly deteriorated with a fall in blood pressure (>30%) to 70/47 mmHg. Despite an increase in the continuous epinephrine infusion to 0.357 μg/kg/min, the mean arterial blood pressure did not increase to >60 mmHg during the next hour. Only with the addition of norepinephrine (0.238 μg/kg/min), the blood pressure stabilized at >70 mmHg at around 8:15 pm. However, severe bronchospasm rapidly aggravated the respiratory compromise. Treatment with inhaled fenoterol, ipratropium bromide, and epinephrine as well as intravenously and subcutaneously administered terbutaline sulfate resulted in a brief period of stabilization. Around 9:00 pm another bout of anaphylaxis occurred with flushing, severe bronchospasm, and hemodynamic instability. Stabilization was not achieved despite continuous epinephrine (0.5 μg/kg/min) support, intensified analgo-sedation (addition of ketamine), and muscle relaxation. The systolic blood pressure dropped to 68 mmHg, while the SpO2 stayed above 93%. A venous-arterial (femoral-femoral) extracorporeal membrane oxygenation (ECMO) had to be initiated as an ultima ratio for sufficient hemodynamic support (blood flow 2.7 l/min, FiO2 1). Thereafter the patient received another dose of 250 mg methylprednisolone (10:00 pm) and 120 mg diphenhydramine (10:00 pm and 2:00 am). Ketamine was terminated due to lack of effect, and sedation was switched to midazolam alone to test for soy allergy.


[image: Line graph showing mean arterial pressure (MAP) and heart rate (HR) over thirty-six hours, alongside epinephrine and norepinephrine doses, in a case of multiple recurrent anaphylactic shock, with ECMO start marked near zero hours.]
FIGURE 1
 Heart rate (HR) and mean arterial pressure (MAP) within the first 36 h after admission to the intensive care unit. ECMO, extracorporeal membrane oxygenation.


Day 2: The patient suffered several further severe bouts of anaphylaxis, during which the hemodynamic situation was barely manageable despite ECMO (blood flow 3 l/min flow, FiO2 1.0), and ventilation was virtually impossible. Catecholamine and respiratory support were increased substantially during these episodes, and inhalative epinephrine and additional fluid substitution were given. After roughly 24 hours, sedation was switched back to propofol. Severe mast cell activation was suspected because tryptase levels were increased >50-fold the upper normal limit, and omalizumab 300 mg was injected subcutaneously (Figure 2). Later this day the patient suffered another episode of bronchospasm, which resolved after epinephrine inhalation, and systolic blood pressure stabilized at >90 mmHg about 60 h after the onset of anaphylaxis.


[image: Line graph showing tryptase levels (micrograms per liter) on a logarithmic scale over eighty-five days, with marked interventions: ECMO start, consilzumab first dosage, and ECMO end. Tryptase sharply decreases after interventions, remains above the reference limit of eleven point four micrograms per liter, and trends lower but stays elevated throughout the observation period.]
FIGURE 2
 Time course of tryptase levels within the first days and follow-up. The half-life of tryptase between days 2 and 5 was about 32 h. This is in stark contrast to the normal tryptase half-life of 2 h. This indicates ongoing mast cell activation for a couple of days after the initial peak. ECMO, extracorporeal membrane oxygenation.


Day 3: The patient remained stable, catecholamines were tapered (reduced), and respiratory support was decreased.

Day 4–9: The ECMO was successfully explanted on day 4 when tachycardia disappeared. The patient was successfully extubated on day 5. The molecular workup of the peripheral blood and the bone marrow revealed the KIT D816V mutation. The bone marrow biopsy (not the smear) showed 40% infiltration with spindle mast cells with the abnormal expression of CD2 and CD25, diagnosing indolent systemic mastocytosis. Prophylactic treatment with antihistamines was instigated. The patient was transferred to a normal ward as no further events occurred.

Normal ward: The patient remained stable for another 13 days on the normal ward and was discharged in good health.




Discussion

This patient with mastocytosis developed multiphasic severe anaphylactic shocks; including the pre-hospital phase, 6 episodes of anaphylaxis occurred within 30 h with a remarkable rhythm (Figure 1).

The ECMO support was vital due to repeated life-threatening hypoxia caused by bronchospasms and severe circulatory instability. Although histamine plays a key role in bronchospasm, antihistamines remain controversial in anaphylaxis. The likely reason for their ineffectiveness is that they are easily overwhelmed by excessive histamine concentrations (4) >5-fold the upper normal limit (<1 ng/mL) (5), whereas in severe anaphylaxis histamine concentrations of >100 ng/mL have been reported (6). A Cochrane systematic review found no evidence of antihistamine efficacy in anaphylaxis (7). In this case the patient's condition worsened despite the repeated infusion of antihistamines and glucocorticoids.

Epinephrine is recommended as a first-line treatment for anaphylaxis (8), although there is no supporting evidence from randomized controlled trials. To our knowledge, there is no study investigating the role of epinephrine in the treatment of mast cell activation syndrome. It appears that up-titration of epinephrine to 0.357 μg/kg/min over 50 min neither stabilized the mean arterial pressure above 60 mmHg nor prevented the subsequent severe bronchospasm. An ECMO implantation was required. Thus, even intravenous epinephrine may not provide the desired benefit in anaphylactic shock or respiratory failure.

Omalizumab binds to free IgE, thus reducing mast cell activation. The decrease in symptoms and tryptase levels after omalizumab should not be interpreted as a cause-effect relationship. Omalizumab was administered after the first 5 episodes of tachycardia, and the patient remained tachycardiac for another 24 h. In patients with mastocytosis who respond to treatment, it takes a median of 1 month for symptoms to improve (9).

In conclusion, anaphylaxis in systemic mastocytosis can lead to a life-threatening event that is unresponsive to conventional therapy including epinephrine. Supportive therapy with ECMO for hemodynamic shock and respiratory failure may be lifesaving, and more effective therapies are needed (10).
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Introduction: Allergic reactions to insulin have become very rare with the introduction of human insulin. Anaphylaxis is a life-threatening condition that results from immediate IgE-mediated hypersensitivity. Desensitization to human insulin was reported to control immediate hypersensitivity reactions to insulin. Here, we describe the history and challenges of managing our patient and the development of an insulin desensitization protocol in a resource-limited setup.



Case Summary: A 42-year-old Sudanese woman with poorly controlled type 2 diabetes on maximum antidiabetic medications required insulin therapy to achieve reasonable glycemic control. She developed progressive and severe immediate hypersensitivity reactions to insulin, including anaphylaxis. Serum sample analysis demonstrated insulin-specific IgE antibodies. The patient's poor glycemic control and the need for breast surgery indicated insulin desensitization. A 4-day desensitization protocol was delivered in an ICU bed for close observation. Following successful desensitization and 24-h observation, our patient was discharged on pre-meal human insulin, which was tolerated well to the current date



Conclusions: Although insulin allergy is rare, once encountered, it is very challenging in patients who have no other treatment options available. Different protocols for insulin desensitization are described in the literature; the agreed protocol was implemented successfully in our patient despite the limited resources.
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1. Introduction

The introduction of recombinant human insulin has resulted in a marked reduction in allergic reactions to insulin (0.1%–3%) in comparison to those seen with the use of bovine and swine insulin in the past (10%–50%) (1–4). The more recent insulin analogs showed even fewer reactions (5). While impurities were the main cause of insulin-related allergies in the past, in the era of modern insulin analogs, allergic reactions can result from protamine sulfate, preservatives like cresol and phenol, or the insulin molecule itself (6, 7).

Type I (IgE-mediated), type III (Arthus-type), and type IV (T-cell-mediated) reactions are all implicated in insulin allergy; hence, the clinical presentations of such cases are variable (6). IgE-mediated reactions generally present with urticaria, angioedema, gastrointestinal symptoms, respiratory symptoms, and, less frequently, life-threatening anaphylaxis. These reactions are diagnosed based on a convincing history, with the symptoms occurring within 2 h of exposure to the depicted antigen. Confirmation of the diagnosis requires the detection of specific IgE antibodies against the specific allergen by skin prick tests, intradermal tests, or specific IgE detection in the serum or plasma of the patient. Treatment of IgE-mediated reactions involves using antihistamines and other medicines, such as leukotriene inhibitors and topical steroids. Systemic steroids have been used, but the evidence is slightly weak. Omalizumab is a monoclonal antibody that has been approved for use in some IgE-mediated conditions and may be used in difficult cases of insulin allergy (7).



2. Case report

A 42-year-old care worker who had had type 2 diabetes for 13 years was reviewed in the diabetes clinic for poor glycemic control. She was previously on oral antidiabetic medications with relatively reasonable control, but over the preceding year, her glycemic indices rose remarkably (HbA1c 11.5%) despite being on three antidiabetic agents (glimepiride, pioglitazone, and metformin). She was started on premixed insulin alongside metformin. During her follow-up 4 months later, she reported itching and a burning sensation starting 5 min following the insulin injection and resolving a few hours later. This had worsened gradually over the previous months. She was shifted to glargine alongside oral agents, but this also resulted in an allergic reaction: an induration that would last for a couple of days. Discontinuing her insulin soon resulted in symptomatic hyperglycemia, for which she was admitted and managed successfully in the emergency department with regular human insulin through direct intravenous access. She was discharged on regular insulin before meals and referred to the diabetes clinic. Unfortunately, within a few days, she developed anaphylaxis with laryngeal edema, for which she was resuscitated in the emergency department (Figure 1).


[image: Timeline infographic depicting a patient’s diabetes mellitus management from 2005 to 2018, noting diagnosis, insulin initiation, allergic reaction, anaphylaxis, hospital admission, and eventual insulin desensitization with no hypersensitivity symptoms post-desensitization.]
FIGURE 1
Timeline of the main events encountered during the patient's course of management and care.


An urgent referral to clinical immunology was arranged, and a diagnosis of insulin allergy was made based on the mentioned history. The patient also reported urticarial reactions following exposure to certain local plants but has no allergy to latex or other medications. Her list of medications included atorvastatin, insulin, and oral antidiabetic medications. A trial of insulin Aspart with antihistamines (although tolerated well for a few weeks) also provoked a local allergic reaction. The diagnosis of insulin allergy, based on a history of type 1 hypersensitivity including anaphylaxis, was soon confirmed by detecting insulin-specific IgE in her serum (0.41 kU/L). With insulin being stopped, her antidiabetic agents were escalated to four medications by adding a dipeptidyl peptidase 4 inhibitor (DPP4i) (Figure 1). Her glycemic control continued to deteriorate, and on one occasion, she required intravenous insulin. This was done cautiously in the high dependency unit (HDU) while using antihistamines; no allergic reactions were observed during the 48-h stay.

Despite the unavailability of GLP-1 agonists locally, we managed to provide the patient with liraglutide as a last resort. Although this reflected positively on her subsequent blood glucose levels, she developed gastrointestinal side effects and was intolerant to the medication. After exhausting all the treatment options, diabetes and immunology teams decided to perform insulin desensitization as the next appropriate step, and a 4-day desensitization protocol was agreed on (Table 1). In the interim, our patient was seen in the surgical department for a breast lump, and surgical excision was advised once she achieved reasonable glycemic control.


TABLE 1 Insulin desensitization protocol.

[image: Table showing a five-day insulin desensitization protocol with columns for day, insulin dose in international units, and comments. Dose increments and monitoring are described for each day, noting dose amounts, timing, reactions, and interventions.]

An interdisciplinary meeting involving an endocrinologist, an immunologist, and an intensivist was held to explore the risks involved, agree on the desensitization protocol, allocate a spot in the intensive care unit (ICU), and provide in-service training on using the desensitization protocol. The protocol was based on the stepwise increase of insulin using subcutaneous injections of serial dilutions of soluble insulin to induce tolerance (Table 1). Loratadine 10 mg once daily was given as premedication 1 week before desensitization and continued throughout the process for 2 weeks. Montelukast 10 mg once daily was prescribed but was not tolerated by our patient.

On days 1 and 2, escalating insulin doses were given subcutaneously every 30 min until a total dose of 20 units was reached by the end of day 2 with no allergic reactions (Table 1). On days 3 and 4, premeal insulin was given; a minor induration was observed at the injection site when the dose was increased to 16 units on day 3. The patient also reported a mild itch in the upper chest, neck, and at the injection site. There was no visible skin rash. She was given intravenous antihistamine to avoid the progression of this reaction, and a decision was made to stop the desensitization at this stage. Further questioning revealed that the patient did not have a good night's sleep the previous night, which might have contributed to her symptoms. On day 4, the patient was well and willing to continue with the desensitization after appropriate counseling and reassurance. A modification of the protocol was made to restart on day 4 with a dose of 14 U before breakfast (09:30) and a prelunch insulin dose of 16 U (13:30). No further reactions were observed after both doses (Table 1). Following observation for 24 h on premeal insulin (on day 5), the patient was discharged on a total daily dose of 28 units (14 units before her two main meals), glimepiride 8 mg, vildagliptin 50 mg, and pioglitazone 30 mg (as her blood glucose remained high at 220–345 mg/dl). During subsequent follow-ups, the insulin dose was gradually increased, with a marked improvement in her glycemic control and without any allergic consequences; her other antidiabetic agents were discontinued. A few months later, mixed insulin (soluble/NPH) twice per day was introduced and tolerated well by the patient again. Four years following desensitization, our patient remains well, with reasonable glycemic control.



3. Discussion

The prevalence of people with diabetes who developed allergic reactions to human insulin has been reported to be less than 2% (8). Options for managing insulin allergy include stopping insulin, switching to a different type of insulin, and desensitization. Using insulin pumps (subcutaneous and intravenous) is reported in the literature to help insulin tolerance (9). While introducing newer antidiabetic agents, like GLP-1 agonists and SGLT2 inhibitors, in the management of patients with type 2 diabetes can help in achieving reasonable glycemic control, these may not be tolerated, accessible, or affordable for a sector of patients. Furthermore, insulin would be the only resort once glycemic control deteriorates despite maximum antidiabetic therapy. Introducing a GLP-1 agonist resulted in a marked improvement in glycemic control, but the drug was not tolerated by our patient. Switching to locally available insulin analogs was not successful in the presence of IgE antibodies against insulin, although this approach was successfully applied using glargine and lispro (10).

Our patient presented with anaphylaxis and urticarial reactions to subcutaneous insulin while tolerating it via the intravenous route. Reactions occurring through the subcutaneous route, as opposed to intravenously, might be attributable to the different ways in which insulin is presented to T cells via skin Langerhan's cells (11). Similarly, Asai et al. reported no symptoms following the intravenous administration of insulin (12). The same authors used an intravenous portable insulin pump to deliver insulin over a central line to induce immunologic tolerance in their patient, but a similar device was not available within our setting.

Omalizumab (an anti-IgE monoclonal antibody) has been used to induce tolerance to insulin in a number of cases (7). Pancreatic transplantation has been reported as a last resort. Both of these options were not feasible for our patient (13).


3.1. Desensitization

Allergen desensitization was introduced over 100 years ago by Noon, who succeeded in treating hay fever with the injection of grass extracts (14).

The standard method of desensitization involves the subcutaneous injection of increasing concentrations of the purified allergen extracts to induce tolerance to the injected allergen. Shorter protocols of desensitization (rush and ultrarush) are used in some cases for patients who are allergic to essential medicinal products (aspirin, antibiotics, insulin), where IgE hypersensitivity has been proven as a cause of patient reactions (15). Rapid drug desensitization was first successfully performed in the 1940s for penicillin allergy (16, 17).

With the encouraging reports of successful insulin desensitization using ultrarush protocols, this procedure was considered the best option for our patient (13, 18). The anaphylactic nature of her reactions to regular human insulin, the absence of adrenaline autoinjectors as rescue medication in Sudan, the patient's poor glycemic control, and the very limited resources made the decision to desensitize more pressing yet challenging. The MDT decision to desensitize the patient was made mainly on a clinical basis, with careful risk assessment and resource management. The specific IgE level was low according to the laboratory reference range and might have been indicative of mere exposure to insulin. Nevertheless, this result was interpreted in correlation with the patient's clinical presentation (19). The patient's insulin desensitization protocol was adopted from the literature and modified according to the available local facilities and the patient's condition. This protocol was tailored only toward soluble insulin, as it is essentially required during the management of diabetic and medical emergencies. Allergy skin tests were not performed due to insufficient equipment and technical preparation support. This limitation to the diagnosis was overcome through careful clinical assessment. The procedure was conducted in the intensive care unit for close monitoring over the admission course.

On reviewing the literature, some authors reported ineffective desensitization, while others reported short-term responses in some cases. However, our patient continued to tolerate insulin well 4 years after desensitization.



3.2. Challenges and lessons learned

Healthcare delivery in developing countries is affected by many constraints that manifest as a lack or limitation of services (20). Standard allergen desensitization setups are not readily available in Sudan, and there are no drug desensitization reports from the country. Indeed, this is the first report of insulin desensitization from Sudan. It saved the patient's life and the cost of treatment, had she traveled abroad.

Eminent surgery for her breast mass, poor glycemic index, and recurrent life-endangering reactions worked in favor of desensitization. The desensitization protocol was written by the immunologists based on the available literature and was reviewed by an experienced senior clinical immunologist from a different country, where allergen immunotherapy is routinely done.

One of the challenges was the readiness of the hospital to carry out this procedure. The enthusiasm of hospital management and staff helped overcome hurdles by opening an extra bed, which was staffed by locum ICU nurses, and arranging in-service training on the management of anaphylaxis, which facilitated the safe and smooth delivery of the procedure. Overall, insulin desensitization, in this case, was a very useful exercise that called for sensitizing our system to bridge existing gaps. It proved that the logistics are manageable and risk can be lowered by carefully planning and supervising the intervention. Our health delivery system must remain resilient to adapt to future challenges, and teamwork is key to success.




4. Conclusion

This case report describes the first insulin desensitization procedure carried out in Sudan within a limited-resource setting. Managing the patient was quite challenging due to her poor glycemic control, limited available alternatives, and the need for insulin to which she had multiple adverse reactions involving all available preparations. Implementing a care plan needed an interdisciplinary approach, through which successful insulin desensitization was achieved. This improved our patient's future prognosis despite limited resources and reflected positively on her outcome, with no adverse events to the current date.
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Familial chylomicronemia syndrome (FCS) is a rare autosomal recessive metabolic disorder that causes extremely elevated plasma triglyceride levels, with limited therapeutic options. Volanesorsen is an antisense oligonucleotide approved for its treatment. A 24-year-old woman with genetically diagnosed FCS secondary to a pathogenic variant in APOA5 and a history of recurrent hypertriglyceridemia-induced pancreatitis episodes was being treated with volanesorsen, 285 mg every 2 weeks. Treatment with volanesorsen achieved normalization of triglycerides to <200 mg/dl. However, after the fifth dose of the medication, the patient developed urticaria and volanesorsen was discontinued. In the absence of alternative pharmacological treatments, the patient received a novel desensitization protocol for volanesorsen that allowed continuation of therapy, without evidence of hypersensitivity reactions after subsequent administrations. FCS requires aggressive multimodal therapy and close follow-up. Volanesorsen has shown great efficacy, but a significant rate of discontinuation due to side effects has been observed. Here, the patient presented an immediate hypersensitivity reaction to volanesorsen, but the provision of a desensitization protocol was effective, facilitating continued treatment and impacting the survival and quality of life of the patient.
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1. Introduction

Familial chylomicronemia syndrome (FCS) is a rare autosomal recessive disorder with an estimated prevalence of 1 in 1,000,000. The clinical presentation can occur in childhood or early adulthood, and no sex preference has been noted. The major characteristics of FCS are severe hypertriglyceridemia (HTG) with values usually exceeding 10 mmol/L (885 mg/dl) (1) and persistent or intermittent fasting chylomicronemia. While not all patients present clinical signs of the disease, some may present incidental HTG, gallstones, bloating, asthenia, hiporexia, lipemia retinalis, eruptive xanthomata, abdominal pain, or acute pancreatitis. FCS develops as a result of a pathogenic single nucleotide or copy-number variant point in genes encoding the enzyme lipoprotein lipase or its regulators (APOC2, APOA5, GPIHBP1, and LMF1). In contrast to FCS, multifactorial hypertriglyceridemia with levels of 500–880 mg/dl is associated with polygenic forms involving multiple simultaneous variants (2).

FCS severely compromises the quality of life, with symptoms ranging from difficulty in concentrating and “brain-fog” to fear of a new episode of abdominal pain or pancreatitis, feeling powerless about the disease, impairment of the ability to fulfill responsibilities at work or school, and an associated absenteeism of 30 days per year on average (3).

Options for long-term management are limited and consist mainly of a severe restriction in total dietary fat intake to <10%–15% of daily calories (15–20 g per day). Other therapies include omega-3 fatty acids, niacin, high-dose fibrates, and statins, with limited and variable responses and a persistent risk of recurring acute pancreatitis (4). Inhibition of the secretion of apolipoprotein C-III (apoC-III) increases the clearance of triglyceride-rich lipoproteins, including chylomicrons and VLDL. Volanesorsen (Waylivra) (ISIS 304801; ISIS-ApoC-III Rx) is a second-generation 20-nucleotide 2′-O-methoxyethyl chimeric antisense oligonucleotide (ASO) that selectively binds the 3′untranslated region of the APOC3 messenger ribonucleic acid (at base position 489–508), inhibiting its translation and inducing its degradation. This results in 70%–90% lower-circulating apoC-III levels, decreases in plasma triglycerides of between 56% and 86%, improved insulin resistance, reduced rates of acute pancreatitis, and improved overall quality of life (5, 6).

Volanesorsen is administered subcutaneously and metabolized via endonuclease hydrolysis. It is bound to plasma proteins by more than 97%, with a half-life that approaches 14 days, a rapid distribution phase (tmax 2–4 h), and a slower elimination phase. Steady-state plasma concentrations are achieved approximately at week 13.

Cessation of volanesorsen due to adverse events occurs in up to 30% of patients. The most frequent adverse events are thrombocytopenia (33%–76%) and injection-site reactions (61%), and may include nausea, weakness, myalgia, arthralgia, diarrhea, epistaxis, hyperglycemia, abdominal pain, nasopharyngitis, fatigue, headache, serum sickness, proteinuria, and cholangitis (5, 6). Antibodies against volanesorsen were observed in preclinical trials (16%–30%); nonetheless, they were not associated with reduced drug efficacy or adverse effects. Hypersensitivity to volanesorsen has not been previously reported, and hence, no desensitization protocol has been established (5, 6).



2. Case presentation

The patient was a 24-year-old woman with a 3-year history of recurrent hypertriglyceridemia-induced pancreatitis, well-controlled hypothyroidism in which autoimmunity was ruled out, and an isolated self-reported episode of allergic rhino-conjunctivitis to dust mites in 2014. The first episode of acute pancreatitis occurred with serum triglycerides of 3,260 mg/dl, a second episode with 4,876 mg/dl, and the last episode with 11,578 mg/dl. She had no eruptive xanthoma, corneal arcus, hepatosplenomegaly, neurological alterations, and lipodystrophy, and she was not overweight. She was not diagnosed with diabetes nor did she have a family history of dyslipidemia. She did not report consuming alcohol or medications other than levothyroxine, gemfibrozil, glargine insulin (as a lipoprotein lipase activator), and an omega-3 fatty acid supplement. She had no evidence of biliary obstruction or hypercalcemia. Inpatient therapy consisted of bowel rest, intravenous fluids, analgesia, insulin infusion, and fibrates. At discharge, therapy included insulin, fibrates, statins, omega-3 free fatty acids, exercise, and dietary restrictions with a low-fat/carbohydrate diet. Her triglycerides oscillated between 300 and 5,000 mg/dl depending on dietary adherence. Genetic tests were performed, identifying a loss-of-function heterozygous mutation in exon 3 of the gene APOA5 [c.(50-1)_(161 + 1_162-1)]. The gene APOAV encodes apolipoprotein A-V, a cofactor that stabilizes the dimers of lipoprotein lipase and is essential for its enzymatic activity at the endothelium.

Despite all pharmacologic and non-pharmacologic interventions, the patient was refractory to standard therapy, and volanesorsen with a dosage of 285 mg SC to be taken every week was started. During the course of the month, the patient received volanesorsen, and she sustained normal serum triglyceride levels (<200 mg/dl, Figure 1). At the fifth dose, 20 min after administration, the patient developed facial angioedema, accompanied by evanescent, severely pruriginous, erythematous, and papular lesions localized in the torso, face, and arms, compatible with urticaria (Figure 2, panels A–C). Tryptase serum levels were obtained at 7.4 μg/L (normal range 0–11), and serum serotonin was 6.2 ng/ml (normal range 56–246); antibodies against volanesorsen were negative. Hypersensitivity to volanesorsen was causally confirmed by using Naranjo's scale, WHO-UMC, and VCAT. Therapy with volanesorsen was discontinued and treatment with montelukast, methylprednisolone, and clemastine was required to control symptoms, which slowly abated over 4 days. There was no relationship between the presence of symptoms and acute infection and the intake of non-steroidal anti-inflammatory drugs or alcohol. Over the 8 weeks following the cessation of volanesorsen, plasma triglyceride levels increased steadily until they reached 2,500 mg/dl, a level that represents a stage of critical risk for acute pancreatitis (Figure 1). Considering that no protocols for desensitization to volanesorsen were established, and no effective pharmacological alternatives existed for this patient, a desensitization protocol was developed in conjunction with the Brigham and Women's Hospital—Harvard Medical School Workforce led by Dr. M. Castells (Section 3, and Figure 3). Thus, 9 weeks after the discontinuation of volanesorsen, the patient provided informed consent and was admitted to the intensive care unit to undergo this desensitization protocol.


[image: Line graph showing triglyceride levels in mg per dL from 2018 to 2023, with annotations marking standard therapy, volanesorsen dosing, a hypersensitivity reaction, desensitization protocol, hospitalization, and eventual reinstatement of volanesorsen leading to normal levels.]
FIGURE 1
Evolution of plasma triglycerides before and after the volanesorsen desensitization protocol.



[image: Panel A shows a young person with facial swelling and discoloration around both eyes, with eyes blacked out for privacy. Panel B displays a close-up of skin with yellowish and purplish bruising. Panel C features two forearms with localized swelling and multiple marked areas labeled with black ink, demonstrating sites of possible skin testing or reactions.]
FIGURE 2
Clinical presentation of the patient. (A) and (B) Itchy welts, nettle rash, and angioedema 20 min after the application of volanesorsen. (C) Confirmation of hypersensitivity to volanesorsen. Volanesorsen 285 mg/1.5 ml (190 mg/ml), prick test was performed with the undiluted solution and intradermal skin tests 1/100 (1.9 mg/ml) and 1/10 (19 mg/ml). In both dilutions, the increase in the initial papule was more than 20% of its size and there was a halo of associated erythema.



[image: Medical protocol chart for administering escalating subcutaneous doses as marked on an abdomen illustration numbered one through seven, with equipment and medication checklists, adverse event warnings, premedication details, administration instructions, monitoring requirements, and a three-day post-discharge drug regimen.]
FIGURE 3
Desensitization protocol for volanesorsen.


The patient continued to receive volanesorsen weekly for 3 months after desensitization with good control of plasma TG (Figure 1), and was then admitted again to the hospital with generalized myalgia, arthralgia, chills, malaise, and fainting with functional limitation, 6 h after the application of volanesorsen (in an upper limb). She did not report a cough, dyspnea, wheals, skin or mucous membrane lesions, or clinical symptoms of urticaria, angioedema, or anaphylaxis. Her vital signs were heart rate 87 bpm, breathing rate 18, temperature 36.2°C, and oxygen saturation 94% in room air. Her laboratory results showed leucocytes 14,000/mm3, neutrophils 93.2%, lymphocytes 2.9%, hemoglobin 12.9 g/L, hematocrit 34.3%, platelet count 224,000/mm3, erythrocyte sedimentation rate 3 mm/h, creatinine 0.87 mg/dl, glucose 114 mg/dl, creatine phosphokinase 54 UI/L, sodium 133 mmol/L, potassium 3.49 mmol/L, chloride 103 mmol/L, total calcium 9 mg/dl, phosphorus 3.3 mg/dl, magnesium 1.69 mg/dl, negative rheumatoid factor normal, triglycerides 916 mg/dl, C-reactive protein 2,643 mg/dl, anticyclic citrullinated peptide antibodies 41 UI/ml, serum tryptase 4.73 mcg/L, and negative antinuclear antibodies. SARS-Cov-2 infection was ruled out. The clinical diagnosis was an acute respiratory infection, unrelated to the prior episode of hypersensitivity to volanesorsen, but the agent had been temporarily suspended during her hospitalization.

After hospitalization, the clinical care team discussed the option of restarting volanesorsen with prior use of a day of nonsteroidal anti-inflammatory drugs such as naproxen 500 mg every 12 h and montelukast 10 mg prior to the procedure and then 72 h of surveillance and close communication with the healthcare staff. This conclusion was reached after discussing the risk/benefit ratio of continuing volanesorsen considering the lack of a feasible alternative in Colombia, the risk of serious complications and death associated with pancreatitis, as well as the thrombotic risk associated with hypertriglyceridemia.

The patient has now completed 36 months of follow-up with regular application of volanesorsen with premedication, presenting good control of triglycerides, improved quality of life, and without any other significant adverse event. She feels very satisfied with the normalization of her plasma TG and the avoidance of any further episodes of pancreatitis. This has allowed her to take up a job and start her professional career without the extreme dietary restrictions, constant gastrointestinal symptoms, and sense of impending pancreatitis risk that she had to endure prior to her treatment with volanesorsen.



3. Desensitization protocol

Premedication 1 hour prior to the protocol consisted of bilastine 20 mg PO, methylprednisolone 40 mg IV, and montelukast 10 mg PO. The administration of volanesorsen was performed in 7 steps in 45-min dose intervals. Dilutions were used until the total dose of 285 mg was completed, and the total dose was administered in 5.25 h. The amount of drug delivered in each subsequent step was approximately twice the dose of the previous step. No adverse events were noted during the administration of the protocol. Subsequently, quantities of full-dose volanesorsen were administered in a hospital setting with careful monitoring of vital signs, blood glucose, and systemic allergic reactions. No evidence of hypersensitivity reactions or any other adverse events has been recorded thus far.



4. Discussion

The goal of the desensitization protocol was to administer suboptimal doses, to make the mast cells and basophils unresponsive to antigens either by administering an excess of monomeric antigens that cannot bind to IgE-specific receptors or by the rapid internalization of binding receptors from the cell membrane, without affecting the function of the mastocytes or basophils when faced with other stimuli.

Drug desensitization is a therapeutic procedure that allows an individual allergic to a drug to be able to temporarily tolerate it, in the knowledge that the drug is essential and cannot be replaced by another for the treatment of the underlying disease. Desensitization is achieved through the consecutive administration of small doses of the culprit drug until the full therapeutic dose is reached. The goal of the procedure is to administer suboptimal doses to the patient that will promote small stimulation of mast cells/basophils, inducing inhibitory mechanisms and rendering these cells hyporesponsive (7, 8).

In the case of this patient, it was necessary to desensitize her to volanesorsen because it was the only effective treatment available for her, and because there was a history of adverse effects and therapeutic failures in the attempt to reduce her plasma triglyceride levels with other strategies.



5. Conclusion

Treatment of FCS is challenging, and most current therapies are only marginally effective in preventing extreme hypertriglyceridemia and pancreatitis. Volanesorsen has shown great efficacy but has a significant rate of discontinuation due to side effects. We present a desensitization protocol that offers an alternative to patients with hypersensitivity to volanesorsen, in whom no other options currently exist to prevent HTG and acute recurrent pancreatitis. This offers the possibility of improving their quality of life and eventually their overall chances of survival.
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The practice of entomophagy is common in Asia, Africa, and South America and is now spreading to Europe and the United States. Entomophagy is not without risk since humans can develop allergic reactions to the ingested insects. Here we describe a case of anaphylaxis after consumption of Polistes olivaceus larvae in a 23-y-old man living in Reunion Island, a French overseas department where wasps and other insects are occasionally consumed as part of local traditions. The patient developed diffuse pruritus with facial edema, nausea, and vomiting 15 min after ingesting pan-fried wasp larvae during a dinner with two other people. He was taken to a local care center where he received two oral doses of antihistamines. Shortly after, he presented with shock and hemodynamic, respiratory, and neurological failure. He received a subcutaneous injection of adrenaline and was rapidly transferred to hospital for 12 h of monitoring, after which he was discharged without sequelae. The patient's anaphylactic reaction may have been due only to the allergens contained in the ingested larvae or to cross-allergy. To our knowledge, this is the first reported case of anaphylaxis after consumption of Polistes olivaceus larvae. More generally, few cases of allergic reaction to ingested insects have been described in the literature.
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1. Introduction

Entomophagy, the human consumption of insects as food, is a common practice in Asia, Africa, and South America, with an estimated 2 billion people incorporating insects in their diet worldwide (1). Though still marginal, the practice in now spreading to Europe and the United States (2, 3). As insects contain good fats, vitamins, and high levels of protein, calcium, iron, and zinc, they provide a nutritious alternative to conventional meat (1, 4). The Edible Insects report published by the Food and Agriculture Organization recommends developing insect farming on a large scale to achieve global food security (1).

More than 2,000 species of insects are known to be consumable by humans (5). Hymenoptera (wasps, bees, and ants) account for 15% of edible insect species, followed by coleopteran (beetles), lepidoptera (butterflies), orthopteran (grasshoppers), etc. In the French overseas department of Reunion Island, wasp larvae are occasionally consumed as part of local traditions—unlike the situation in many parts of Africa, where they constitute an alternative source of food (6). Reunionese extract larvae from wasp nests (Figure 1) before the winter season and sometimes sell them at a high price on the local market. Typically, the wasp larvae are cooked with sunflower oil in a pan over high heat for a few minutes, and are then seasoned with salt and pepper before serving (Figure 2).


[image: Close-up photo of several yellow and brown wasps gathered on a hexagonal paper nest attached to a wooden surface, showing intricate nest structure and wasp markings in detail.]
FIGURE 1
Polistes olivaceus taking care of their larva. Reunion Island. Copyright Jean-Maurice Tamon.



[image: Close-up of cooked edible insect larvae with a golden-brown color, arranged in a heap on a dark patterned surface, showing crisp texture and variation in size and shape.]
FIGURE 2
Fried-pan Polistes olivaceus larvae and pupae. This photo is only illustrative; it does not directly concern our patient who consumed only larvae. Reunion Island. Copyright Jean-Maurice Tamon.


Here we describe the case of a 23-y-old man living in Reunion Island who developed anaphylaxis approximately 15 min after ingesting Polistes olivaceus larvae. Few cases of allergic reaction to ingested insects have been described in the literature, and to our knowledge this is the first reported case of anaphylaxis after consumption of Polistes olivaceus larvae.



2. Case description

A 23-y-old man with a history of asthma treated with budesonide/formoterol was admitted to the emergency room of Reunion Island University Hospital for symptoms of anaphylaxis. During a meal with two other people, the patient had developed pruritus with facial edema, nausea, and vomiting approximately 15 min after ingesting 150 g of wasp larvae pan-fried for 10 min. He was immediately taken to a local care center, where he received 2 oral doses of dexchlorpheniramine. His health condition deteriorated rapidly: he presented with sweating, drowsiness with a Glasgow Coma Scale score of 13, polypnea without sibilants or uvula edema, and an arterial blood pressure of 60/40 mm Hg (heart rate was non-measurable). A general practitioner gave him 0.8 mg of adrenaline subcutaneously.

When emergency services arrived 20 min later, the patient's health condition had stabilized: his arterial blood pressure had risen to 145/75 mm Hg, his heart rate was 85 beats·min−1, his consciousness was restored (Glasgow Coma Scale score of 15), and the electrocardiogram was normal. The patient was given 80 mg of prednisolone orally and was transferred to Reunion Island University Hospital for monitoring.

The blood test performed on admission showed an elevated white blood cell count (14.45 G·L−1; normal range 4.00–10.00 G·L−1), fibrinogen levels below normal (1.87 g·L−1; normal range 2.00–4.00 g·L−1), and slightly elevated troponin levels (35 ng·L−1; normal range 0–34 ng·L−1). The rest of the blood test was normal. A serum tryptase assay performed 3 h after the allergic episode showed significantly elevated tryptase levels (30.5 µg·L−1; normal range < 11.4 µg·L−1). During the clinical interview, the patient reported having developed a discrete rash with no other clinical manifestations after eating Polistes olivaceus larvae for the first time a year earlier.

The patient was discharged without sequelae 12 h after admission. He was prescribed antihistamine H1 and corticosteroids for 3 days as well as an adrenaline injector (with instructions on when and how to use it). Nine months after the anaphylactic episode, he saw an allergist who prescribed him an allergy test and a lung function test: the allergy test was never performed and the lung function test came back normal.



3. Discussion

Food allergies to insects have rarely been described in the literature. In Asia, where entomophagy is common, the estimated prevalence of anaphylaxis due to insect consumption ranges from 0.3 to 19.4% (7). This wide variation in reported prevalence rates may be explained by the non- standardization of methodologies and the underreporting of allergic episodes caused by non-identified insect species. To our knowledge, ours is the first reported case of anaphylaxis after consumption of Polistes olivaceus larvae.

Our patient developed severe anaphylaxis after eating pan-fried Polistes olivaceus larvae. Several of the criteria recommended by consensus for the clinical diagnosis of anaphylaxis (4–5) were present: acute onset (15 min) of diffuse pruritus with persistent nausea and vomiting followed by dyspnea and collapse with systolic blood pressure below 90 mm Hg. It is now recognized that cofactors play a fundamental role in the onset of anaphylaxis, with the study by Wölbing et al. reporting cofactors in about 30% of anaphylactic reactions (8). In our patient, asthma was a clear cofactor in the onset of anaphylaxis.

Although the diagnosis of anaphylaxis is usually established clinically, it can be reinforced using different biomarkers (9). The measurement of serum total mast cell tryptase is the current gold standard laboratory test for food allergies, as elevated tryptase levels can indicate mast cell activation, which is responsible for vascular vasodilation and bronchial hyperresponsiveness (10, 11). In our patient, the presence of elevated total serum mast cell tryptase levels (>10.4 ng·L−1) reinforced the diagnosis of anaphylaxis. However, the absence of elevated tryptase levels or other biomarkers does not indicate a lack of allergic reaction. In the study by Sala-Cuill et al., tryptase levels were elevated in only about 60% of adults with a clinically confirmed diagnosis of anaphylaxis (12). The low precision of biomarkers may be explained by the fact that the pathophysiology of anaphylaxis involves the activation of multiple pathways, cell types, and mediators (13). According to the studies that have already been conducted, the variation of the cut-off value can affect the diagnostic performance of the test (14). The difficulty of conducting a clinical study in an emergency room setting, taking into account all the conditions required to perform the measurement of serum total mast cell tryptase, does not allow an optimal cut-off to be set. Although serum tryptase is the most studied biomarker in anaphylaxis, it is still far from being the ideal biomarker and continues to be debated in the scientific community (15).

Adrenaline is the first-line treatment for anaphylaxis (9). Our patient responded well to subcutaneous adrenaline injection, despite the fact that intramuscular injection in the thigh is recommended due to better absorption (16). The patient's favorable response is a reminder of the fact that the medicines needed to treat anaphylaxis must be available at all times in all health care facilities. Corticosteroids are often used for the emergency treatment of anaphylaxis, even though they are not recommended because of unproven efficacy. They are, however, indicated to prevent biphasic anaphylactic reactions (17, 18). Antihistamines can be effective against cutaneous-mucosal symptoms, but not against anaphylaxis (19). The pruritus observed in our patient was reduced following the administration of dexchlorpheniramine.

Polistes is a cosmopolitan genus with more than 200 species, most of which are found in tropical or subtropical regions (20). The adult of Polistes olivaceus (De Geer, 1773) is easily recognizable with its ochre-yellow body, legs, and antennae and its pattern of narrow brown stripes. Since wasp larvae are devoid of venom gland, the components usually found in a wasp sting envenomation cannot explain the allergic reaction observed in our patient. Our main hypothesis is that the onset of anaphylaxis was caused by an allergen present in the larvae, which is supported by the fact that the patient was stung by a Polistes olivaceus wasp without developing an allergic reaction one year after the anaphylactic episode. Primary sensitization was also likely since in our patient reported having developed a discrete rash after eating wasp larvae for the first time a year earlier.

Some of the insect allergens responsible for food allergies have been identified. Among these, tropomyosin and arginine kinase are pan-allergens that can give rise to cross-reactivity with homologous proteins in crustaceans and dust mites (21–23). The patient has not reported a lifetime allergic event and therefore has never consulted an allergist before this event. However, it is possible to hypothesize that a primary sensitization to an allergen may be the cause of a secondary food allergy (24). The onset of anaphylaxis in our patient may have been caused by exposure to one or both of these pan-allergens.

More data are needed to understand the mechanisms underlying food allergy to insects.

This is the first reported case of anaphylaxis after consumption of Polistes olivaceus larvae. Given the likely development of entomophagy in the years to come, more data are needed to raise awareness about the risk of allergic reaction to ingested insects.
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Hassan Mobayed1*, Maryam Ali Al-Nesf1, Karla Robles-Velasco2,3, Ivan Cherrez-Ojeda2,3, Luis Felipe Ensina4 and Marcus Maurer5,6

1Allergy and Immunology Division, Department of Medicine, Hamad Medical Corporation, Doha, Qatar

2Respiralab Research Group, Guayaquil, Ecuador

3Universidad Espíritu Santo, Samborondón, Ecuador

4Division of Allergy, Immunology, Rheumatology, Department of Pediatrics, Federal University of São Paulo, São Paulo, Brazil

5GA2LEN Urticaria Center of Reference and Excellence (UACRE), Institute of Allergology, Charité-Universitätsmedizin Berlin, Corporate Member of Freie Universität Berlin and Humboldt-Universität zu Berlin, Berlin, Germany

6Fraunhofer Institute for Translational Medicine and Pharmacology ITMP, Allergology and Immunology, Berlin, Germany

EDITED BY
Luisa Ricciardi, University of Messina, Italy

REVIEWED BY
Dong-Ho Nahm, Ajou University, Republic of Korea
Sarita Patil, Massachusetts General Hospital and Harvard Medical School, United States

*CORRESPONDENCE Hassan Mobayed hmobayedh@hamad.qa

RECEIVED 24 May 2023
ACCEPTED 12 July 2023
PUBLISHED 27 July 2023

CITATION Mobayed H, Al-Nesf MA, Robles-Velasco K, Cherrez-Ojeda I, Ensina LF and Maurer M (2023) Severe exercise-induced anaphylaxis in a hot and humid area successfully treated with omalizumab: a case report.
Front. Allergy 4:1228495.
doi: 10.3389/falgy.2023.1228495

COPYRIGHT © 2023 Mobayed, Al-Nesf, Robles-Velasco, Cherrez-Ojeda, Ensina and Maurer. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


Exercise-induced anaphylaxis (EIA) is a rare disorder in which anaphylaxis occurs exclusively after physical activity. Here, we report a case of severe EIA where anaphylaxis was initially only induced by strenuous exercise. Suddenly the anaphylaxis got out of control to the degree that usual daily activities triggered it. Exposure to a hot and humid environment appeared to be a cofactor for the development of severe symptoms resistant to usual preventive measures. Treatment with omalizumab (anti-IgE) was initiated and resulted in marked improvement. We discuss unique aspects of this case in comparison to published information on the clinical features, triggering cofactors, diagnosis, and treatment of EIA.
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Introduction

Anaphylaxis is the most severe clinical presentation of acute systemic hypersensitivity reactions. It is defined as a potentially life-threatening generalized or systemic hypersensitivity reaction involving several organs. Anaphylaxis most commonly comes with simultaneous involvement of the skin, mucosal tissue, or both (e.g., generalized wheals, pruritus or flushing, swollen lips-tongue-uvula) plus respiratory manifestations, circulatory compromise, and/or severe gastrointestinal symptoms. The definition also includes acute onset of hypotension or bronchospasm or laryngeal involvement after exposure to a known or highly probable allergen (1). Food, drugs, and insect venoms are common elicitors of anaphylaxis. In contrast, exercise-induced anaphylaxis (EIA) is rare (2, 3).

EIA occurs exclusively after physical exertion, without relation to food intake (4). In food-dependent exercise-induced anaphylaxis (FDEIA), a similar and related disorder, signs and symptoms of anaphylaxis only develop when physical activity takes place within a few hours of eating and usually only if certain types of food are ingested (5). FDEIA is more common than EIA, and both females and males can be affected, but it seems more occurring in females (6). EIA and FDEIA have been reported in patients of all ages (7), but most often affect adolescents and young adults (5). EIA and FDEIA can occur in patients of all ethnicities, but most reports on EIA and FDEIA are from Europe (3), North America (5, 6), or Japan (8). Reports from countries with a hot and humid climate are rare, although cases of FDEIA, but not EIA, were reported in the Middle East (9).

The management of EIA and FDEAI includes avoidance of triggers and cofactors, the prophylactic use of non-sedating antihistamines, and adrenaline injection when anaphylaxis occurs. Patients who continue to experience anaphylaxis episodes despite these measures can show a severe quality of life impairment, and the use of off-label omalizumab treatment can be successful in these cases (10–12).

Here, we report the first case of EIA from the Middle East, and we discuss how the outcomes of our diagnostic approach and therapeutic measures complement the little published information available on this condition.



Case description

A 38-year-old female patient presented to the emergency room (ER) on 26th August 2019 with generalized hives (wheals), pruritus, and palpitations. The patient was light-headed and dizzy, and unable to stand. These signs and symptoms had started after a 30-minute fast walk. There was no breathing difficulty, cough, wheezing, chest tightness, or gastrointestinal complaints, but her systolic blood pressure (BP) was 50 mmHg. She was, therefore, treated for anaphylaxis with 0.3 mg of intramuscular epinephrine, 50 mg of intramuscular diphenhydramine, 200 mg intravenous hydrocortisone, and 2 liters of normal saline. She responded well to this treatment and was discharged with 0.3 mg IM epinephrine autoinjector for use as needed during new attacks, advised to use fexofenadine 180 mg and oral prednisone 50 mg daily for 5 days, and referred to our allergy outpatient clinic for further evaluation.

When we assessed the patient, she reported 2 similar episodes in the last 6 months, one was on April 2019 after 20 min of running, and the other was on July 2019 after climbing stairs to the 6th floor. None of her episodes were preceded by eating food, taking NSAIDs, or alcohol intake, and there was no relation to her menstrual period. The patient never had asthma, rhinitis, or food allergy. Her family history of EIA was negative. Laboratory investigations showed normal results, including complete blood count and differential, renal and liver functions, thyroid function, c-reactive protein, spirometry, and chest x-ray. Baseline serum tryptase was 4.4 ng/ml, total IgE was 26 IU/ml, and blood tests for specific IgE to common foods, including milk, wheat, peanut, tree nuts, fish, shellfish, egg, soybeans, sesame, and legumes and common inhaled allergens as well as latex were all negative. Based on that, the patient was diagnosed with EIA and advised to avoid strenuous exercise, to continue light exercise as tolerated, to carry an epinephrine autoinjector at all times, and to exercise with a partner trained in the use of the epinephrine autoinjector. In addition, she was instructed to avoid food, NSAIDs, and alcohol intake for at least 4 h prior to exercise. She was advised to immediately stop the exercise at the first signs of flushing, itching, and hives, self-administer epinephrine, and seek immediate medical assistance.



Diagnostic assessment

Our patient followed these instructions and did well for 3 years with occasional reactions, i.e., two attacks on 15th January and 1st April 2021 requiring the use of EpiPen and ER visits, few milder reactions in the first few weeks of June 2021 required antihistamine and no EpiPen or emergency visits and additional episodes on 22nd June 2021, and 7th July 2021 required the use of EpiPen and ER visit (Figure 1). The patient lives in Qatar, which has a hot and humid climate, especially in the summer months (July to September) and the start of warmer weather begins in March (13). During the summer of 2022, her trigger threshold for anaphylaxis changed markedly, and she began to have frequent episodes of anaphylaxis (10–12 per month) after light exercise and sometimes even after usual daily activities, such as walking for a few minutes from the parking lot to her office and almost all of them required the use of epinephrine autoinjectors; however not all of them attended to ER. Once, she developed severe anaphylaxis while walking at the airport to the departure gate, collapsed, and was treated with 2 injections of adrenaline in early March 2022. All anaphylaxis episodes documented in ER records are described in Figure 1.
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FIGURE 1
Patient's anaphylaxis episodes since diagnosis in 2019 documented ER medical records.


Because of the high frequency of attacks and the severe impairment in her quality of life, we reassessed the patient by taking a detailed medical history and with new blood work, but we could not identify any new relevant cofactors or comorbidities. During one episode of anaphylaxis, she experienced chest pain, but the cardiology assessment did not reveal arrhythmia, valvular, myocardial, or coronary artery diseases, and there was no postural orthostatic tachycardia syndrome. A treadmill-based maximal exercise test using the Bruce protocol was carried out, and there was no evidence of ischemia, and she did not develop symptoms of anaphylaxis during the exercise test.

An attempt to increase Levocetirizine to 2 tablets (10 mg) per day was initiated on 20th April 2022, and montelukast 10 mg daily and the recommendation to slow down during walking were not successful in improving the frequency of the attacks. We then initiated off-label treatment with omalizumab, an anti-IgE antibody, at 300 mg subcutaneously every 4 weeks on 4th October 2022. Seven days after the first injection, our patient reported that she stopped experiencing anaphylaxis attacks and had almost returned to her normal life. Follow-up at 5 months after initiating omalizumab injections showed no more episodes of anaphylaxis despite regular physical exercise.



Discussion

Cases of EIA have been reported worldwide, and our case shares similarities with previous ones, but also includes novel features. The latter include the sudden increase of disease activity and a drop in trigger threshold after years of stable disease, a possible seasonal influence on disease activity, and the extremely fast complete response to omalizumab treatment.

Episodes of symptoms in EIA are unpredictable in most patients, so a given level of physical exertion may trigger symptoms on one occasion but not on other similar occasions. Many patients exercise routinely but develop attacks only occasionally. Our patient was used to walking in the shopping mall 5–6 times per month, but developed anaphylaxis only once, prior to the increase in disease activity last summer. Symptoms may be triggered by vigorous exercise and sports such as jogging, football, aerobics, and dancing (5). However, episodes can be triggered in some patients by brisk walking or yard work, or just crossing a road (7). During the first few years after the onset of EIA, our patient used to have 1–2 episodes per year, some of which were minor in severity, induced by running or fast walking. During the summer of 2022, she had frequent and severe episodes of anaphylaxis triggered by walking at a normal pace for a few minutes.

Early/prodromal symptoms of EIA typically include a sensation of diffuse warmth and/or flushing, generalized pruritus, wheals (usually 10–15 mm in diameter or larger), and sudden fatigue. Cessation of exertion usually results in an improvement in symptoms. In contrast, the continuation of exercise may lead to more severe symptoms, including angioedema of the face, extremities, and/or laryngeal edema, gastrointestinal symptoms (nausea, abdominal cramping, and diarrhea), hypotension, and/or collapse (14). Shadick et al., in a previous study on EIA, reported an average rate of 8.3 attacks per year (15). Our patient had a lower attack rate during the first years of having EIA, and she then began to have very frequent episodes (10–12 per month) of anaphylaxis, with symptoms progressing to hypotension, although she stopped walking or moving at the earliest signs of a reaction.

Some patients with EIA exhibit relevant cofactors for developing anaphylaxis, such as the intake of nonsteroidal anti-inflammatory drugs (NSAIDs) or the consumption of alcoholic beverages (14). The occurrence of episodes of EIA has also been linked to the premenstrual or ovulatory phases of the menstrual cycle, seasonal pollen exposure in pollen-sensitized patients, and extremes of temperatures (15). Wade and coworkers reported an epidemiological association of EIA with a warm environment (64% of cases), high humidity (32%), and cold environment (23%) (16). Shadick et al. reported that more than one-third of EIA patients avoided exercising during extremely warm or cold temperatures or periods of high humidity to reduce the occurrence of reactions (15). Our patient, during the first years of her disease, did not have relevant cofactors of her EIA and her disease was well controlled by avoiding strenuous physical exercise. Then, in the summer season (July-September) of 2022, high temperatures (45°C–49°C) and humidity (85% to >90%) (13) became a very relevant cofactor for our patients, with a marked increase in attack frequency and anaphylactic episodes triggered by mild exercise and even usual daily activities. In our patient, why soaring temperature and high humidity evolved as EIA cofactors over time is not fully understood. It was suggested that the cofactor's role in eliciting anaphylaxis is increasingly accepted. These co- or augmenting factors are allergen-independent modulators of the allergic reaction. Particularly extrinsic cofactors such as drugs, alcohol, early phases of infectious diseases and clinically mild infections exert non-immunological modulating effects on type-I reactions (14). Extreme heat and humidity may function in a similar way.


Diagnosing EIA

EIA and FDEIA are clinically-based diagnoses that depend on taking meticulous anamnesis to identify the events that precipitate the reaction and the involved cofactors, performing provocation testing, and excluding other mimicking conditions. Cholinergic urticaria, primary food allergy exacerbated by exercise, cold-induced urticaria/anaphylaxis, mastocytosis and mast cell activation syndrome, cardiovascular events, exercise-induced bronchoconstriction, and postural orthostatic tachycardia syndrome should be considered and excluded (17). Cholinergic urticaria was excluded clinically as urticarial rash in this patient were pruritic hives (wheals) that are large in size, not pinpoints, with no surrounding large erythema, and it never came on taking a hot bath, as in the cholinergic urticaria (18). Partial immersion in hot water (42°C) test to exclude cholinergic urticaria needs to discontinue antihistamine tablet for 5–7 days before the test, and this cannot be done as the patient was very anxious because of the frequent episodes of anaphylaxis.

If EIA is suspected, it must be determined if it is food-dependent (FDEIA) or not, as this is crucial to the prevention of further attacks (17). Our patient was assessed, with negative outcomes, for mimicking conditions and the impact of eating before exercise. In our patient, we did not perform an exercise challenge test. When the patient first presented at our center, the history unequivocally pointed to EIA and excluded mimicking conditions; plus, her attacks were very infrequent, and she responded well to avoidance of strenuous exercise. Later, when her attacks became more frequent and severe, the patient was not keen to do an exercise challenge test. However, she agreed to an exercise test, done by her cardiologist to exclude ischemic changes and did not develop anaphylaxis symptoms during this test. This negative result was somewhat expected as the test performed did not aim to confirm EIA, and has low sensitivity to do so and was done in a controlled temperature and humidity room, whereas anaphylaxis in real life for this patient occurred in a humid and hot environment.



Management and prognosis of EIA

The management of EIA includes the identification of relevant cofactors such as NSAIDs and alcoholic beverages and avoiding exposure before exercising, skipping exercising when it is too hot and humid or too cold, avoiding exercising indoors if pollen and/or mold counts are high, always carrying a cell phone, staying close to emergency facilities, wearing medical alert identification, always keeping an epinephrine autoinjector readily available, exercising with a partner who is familiar with recognizing anaphylaxis and with the use of an epinephrine autoinjector, and stopping exercise at the early onset of symptoms (17, 18). Our patient applied all these measures but was unable to achieve good control.

Prophylactic use of oral non-sedating anti-H1-antihistamines is common practice, although there is little supporting scientific evidence. Clinical experience suggests that antihistamines may reduce the severity of episodes of anaphylaxis in some patients but do not prevent symptoms and may mask early dermatological symptoms and delay recognition of anaphylaxis. In FDEIA, anti-H2 antihistamines may also interfere with the normal digestion of food allergens and enhance their intestinal absorption (17, 18). There are no studies evaluating the use of oral corticosteroids or leukotriene-modifying agents in EIA or FDEIA. Sodium cromolyn has been reported to be effective. Based on limited data, cromolyn, in food-related anaphylaxis including FDEA, is most effective when used 20–30 min before meals (17, 18). When anaphylaxis occurs, adrenaline is the mainstay and first line of treatment in EIA, similar to other types of anaphylaxis (1). The patient and his/her exercise partner should be trained to administer adrenaline autoinjectors correctly.

Omalizumab, a monoclonal antibody against immunoglobulin E (IgE), is approved for the treatment of moderate to severe persistent uncontrolled asthma despite maximum asthma treatment in patients with age of 6 years or older, nasal polyposis not controlled by nasal corticosteroids in patients with age of 18 years or older, and antihistamine-refractory chronic spontaneous urticaria (CSU) in patients with age of 12 years or older (19). The use of omalizumab to treat anaphylaxis of various causes, such as idiopathic, venom-induced anaphylaxis, and linked to systemic mastocytosis, was reported (17). Furthermore, using omalizumab in food allergy was previously successful and improved oral immunotherapy efficacy in multifood allergic patients (20, 21). There are only very few case reports of successful treatment of EIA with omalizumab (10–12). Peterson and Coop described a patient with complete resolution of symptoms, which recurred upon discontinuation of omalizumab. Upon reinitiation of omalizumab treatment, the patient showed complete response and remained symptom-free on omalizumab for more than 5 years (10). The precise mechanisms of action of omalizumab in EIA remain unclear and should be explored in further studies. Our patient received 5 doses of omalizumab 300 mg SC every 4 weeks and has been free of anaphylaxis attacks since the start of this treatment.

Information on EIA is limited, and guidance is needed for its clinical management. Based on published cases, findings from our case, and our experience, we suggest following a stepwise approach in the diagnostic workup and management of patients with signs and symptoms of anaphylaxis after exercising (Figure 2).
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FIGURE 2
Management of exercise-induced anaphylaxis: step 1- confirming signs and symptoms of anaphylaxis (wheals/angioedema with involvement of one or more of the following 3 systems: respiratory, cardiovascular, and gastrointestinal). Step 2- Meticulous history, documenting the triggering exercise (e.g., running, football, dancing), the intensity of exercise, the time to the onset of anaphylaxis after the start of exercise, cofactors that precede or are present during exercise (e.g., food ingestion, alcohol, NSAIDs intake, extreme weather, and or pollen season). Step 3- Exclude other conditions that mimic EIA (Cholinergic urticaria, primary food allergy exacerbated by exercise, cold-induced urticaria/anaphylaxis, mastocytosis, cardiovascular events, exercise-induced bronchoconstriction, and postural orthostatic tachycardia syndrome) by detailed history, spirometry, baseline serum tryptase and other investigations as indicated. Step 4- Allergy skin prick test (SPT) or specific IgE blood tests for food (culprit food if clear by history, or common food known to trigger FDEIA such as wheat, peanut, tree nuts, fish, shellfish, legumes. Aeroallergens, particularly if they contaminate food (e.g., mold) (22) can be tested as a potential culprit. Step 5- Preventive measures.


As this is a single case study, it has some limitations that must be addressed. There is no provocation testing, which might help implement EIA treatment, and we acknowledged it as a limitation in this report; however, the patient was reluctant to go for that. Additionally, the relatively short follow-up on anti-IgE treatment is another limitation despite an excellent response shown as early as a week after the first dose. Clearly, our case demonstrated that more studies and information on EIA are needed. These studies should further explore the current understanding of the pathophysiology of EIA. The signs and symptoms of EIA are held to result from the activation of mast cells and their release of various mediators, based on skin biopsies showing mast cell degranulation (18) and demonstration of transient elevations in serum tryptase after episodes (23). However, the mechanisms of exercise-induced mast cell activation in EIA are not well understood, and future studies are needed for their identification and characterization. The natural history of EIA shows that about half of the patients improved within a 10-year follow-up: symptoms decreased, became stable, and remained inactive in the last year of observation in 47%, 46%, and 41% of patients, respectively (16). However, the mechanisms of spontaneous remission of EIA and its predictors are unknown and should be addressed by future research.




Conclusion

EIA is a rare disorder presenting with signs and symptoms of anaphylaxis during or shortly after exercise. The exact pathogenesis is not yet fully understood. It is a clinical diagnosis of exclusion obtained by a meticulous history. Preventive measures include the avoidance of identified triggers and cofactors, exercising with a partner, as well as early treatment of the reaction using an epinephrine autoinjector. In severe recurrent cases, omalizumab can be very helpful, as it was in our patient reported here.
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Food protein-induced allergic proctocolitis (FPIAP) is a non-IgE-mediated allergic condition that presents with hematochezia in otherwise healthy infants. It is most commonly induced by cow's milk protein via breast milk or formula. The prognosis for FPIAP is generally considered favorable with most infants achieving symptomatic resolution after diet modification. Most infants go on to tolerate the offending foods by 1–3 years of age. Over 8 years at our institution, five patients were identified and noted to have FPIAP to cow's milk during infancy with subsequent development of IgE-mediated allergic reaction to cow's milk and other foods. All five cases developed other atopic disorders (atopic dermatitis in four cases). IgE-mediated cow's milk allergy has persisted beyond the preschool years in at least two patients (currently 8 and 16 years old). For three of the patients, the IgE-mediated reaction to cow's milk was severe with development of anaphylaxis or angioedema. In addition, three patients experienced anaphylaxis or angioedema to allergens other than milk. While FPIAP is a non-IgE-mediated process traditionally thought not to progress past the first year of life, some infants with FPIAP develop severe, persistent IgE-mediated cow's milk allergy. To our knowledge, this is the first detailed clinical description of such patients.
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Introduction

Food protein-induced allergic proctocolitis (FPIAP) is a non-IgE-mediated response to food that leads to colonic inflammation and hematochezia. It presents most commonly within the first two months of life but has been reported in infants as young as 1 week and up to 6 months of age (1). FPIAP is a fairly common condition in breastfeeding infants with a prevalence ranging from 0.16% to 17% in healthy infants and accounting for 64% of all infants presenting with bloody stools (1, 2). The most common offending food in FPIAP is cow's milk (3). Several other foods have been implicated in FPIAP including egg, wheat, and soy, among others. Overall, the prognosis for FPIAP is good with total tolerance of offending foods occurring by 1–3 years of age without recurrence of symptoms in most infants (1).

The diagnostic criteria for FPIAP include the presence of bloody stools that resolve when the offending food is removed from the diet and recurrence of symptoms upon reintroduction. In most cases, the symptoms resolve within 48–72 h after modification of the infant's diet but can take up to 1–2 weeks in breastfed infants (1). In clinical practice, when resolution of bloody stools is rapid and apparent, immediate reintroduction of the offending food to demonstrate recurrence is rarely performed. Other potential causes of rectal bleeding including infection, anal fissure, intussusception, or inflammatory bowel disease (IBD) (1) should be excluded. Although usually not required, endoscopy with biopsy can be performed to confirm the diagnosis (1). Expected endoscopic findings include focal erythema with lymphoid nodular hyperplasia (4). The signature histologic findings include marked eosinophils and degranulation in the rectosigmoid colon in close proximity to lymphoid nodules (4).

Despite its prevalence, the pathogenesis of FPIAP is not well understood. Several theories have been proposed that center around increased levels of pro-inflammatory cytokine tumor necrosis factor-alpha (TNF-α) (5) and anti-inflammatory cytokine transforming growth factor-beta (TGF-β) (6, 7). TNF-α increases the permeability of the gut epithelium, which may lead to increased inflammation and immune reaction to otherwise benign food proteins. TGF-β, produced by regulatory T cells (Treg), normally dampens immune response and is responsible for immune tolerance. Decreased levels of TGF-β in patients with FPIAP may consequently lead to reduced tolerance to food proteins (5, 6). T helper 2 (TH2) cells via production of interleukin-4 (IL-4) and subsequent IgE are responsible for IgE-mediated food allergies but have also been implicated in non-IgE-mediated food allergies by production of cytokines IL-3, IL-5, and IL-13 (6, 7). The exact role of T cells in the pathogenesis of FPIAP is poorly understood.

The gut-associated lymphoid tissue (GALT) allows the gut to be poised both for robust immune response to pathogens and critical tolerance to non-harmful foreign antigens including food peptides and normal microbiota. In recent years, the innate lymphoid cells (ILCs) have gained much attention and play a significant role in the gut where they function as regulators of tissue homeostasis, inflammation, and early innate response to infection (8). ILC2s lack antigen-specific receptors but share functional similarities with the TH2 cell population and produce the TH2-associated cytokines IL-4, IL-5, and IL-13 (8, 9). The proliferation and activation of ILC2s is supported by the predominantly epithelial cell-derived cytokine “alarmins,” IL-25, IL-33, and thymic stromal lymphopoietin (TSLP). These cytokines are released by epithelial cells in response to inflammation and are completely independent of an adaptive immune response (8). It is therefore plausible that ILC2s may play a role in FPIAP, especially considering the immaturity of the adaptive immune system in early infancy. Cytokines produced by ILC2s may subsequently activate mast cells and impede allergen-specific Tregs (9) while driving eosinophilic inflammation, inducing TH2 differentiation, and ultimately B cell class switching to IgE (10, 11). Therefore, while their precise role in FPIAP requires further investigation, ILC2s appear to be at least one plausible mechanism bridging an initial mucosal-involved non-IgE-mediated reaction (FPIAP) with subsequent IgE sensitization.

There is a mounting body of evidence that the gut microbiota is impacted directly by diet, inflammation, and environment, and the microbiota subsequently impacts disease state (12). Recent data from the Gastrointestinal Microbiome and Allergic Proctocolitis study demonstrated key differences in the microbiome of infants with FPIAP, specifically a higher abundance of a genus of Enterobacteriaceae and a lower abundance of a family of Clostridiales during the symptomatic period, with some differences noted prior to symptom onset (13). The authors concluded that complex cross talk between the intestinal microbiome, food antigens, intestinal inflammation, and the innate immune system early in life likely contributes to the mechanisms responsible for either healthy tolerance or food allergy development (13).

Significant differences exist between the natural history of IgE-mediated vs. non-IgE-mediated cow's milk allergy. While there is heterogeneity in the available data regarding the timing of the resolution of IgE-mediated cow's milk allergy in children, an article compiling nine studies on the topic suggests that IgE-mediated cow's milk allergy resolves by age 5 years in 50% of the cases and by age 16 years in 80% of the cases (14). As for the severity of IgE-mediated cow's milk allergy, only 3% of the 139 children in a study by Santos et al. presented with anaphylaxis with the majority of reactions being cutaneous (81%) or gastrointestinal symptoms (55%) (15). Therefore, persistent IgE-mediated cow's milk allergy with severe symptoms is not commonly seen.

For non-IgE-mediated cow's milk allergy such as FPIAP, the results are even more striking. In one study looking at a large European cohort, all children with non-IgE-mediated cow's milk allergy tolerated cow's milk after 1 year of diagnosis compared with 57% of the children with IgE-mediated cow's milk allergy (16). Most symptoms associated with non-IgE-mediated food allergy are gastrointestinal in nature as seen by Meyer et al. and range from vomiting, diarrhea, abdominal pain, to rectal bleeding (17). Although the current state of clinical practice separates FPIAP from IgE-mediated food allergy as two unrelated conditions, at least one study in recent years has documented an increased risk for subsequent development of IgE-mediated food allergy in children who experienced FPIAP, although the study was not set up to elucidate clinical details of specific cases (18). This report is unique in that it describes the characteristics of five infants with a history of FPIAP who subsequently developed severe and persistent IgE-mediated allergy to cow's milk.



Materials and methods

The institutional review board (IRB) approval was obtained through the Louisiana State University Health Sciences Center, and the chart review was conducted in the Children's Hospital New Orleans Allergy and Immunology clinics. Data were de-identified and compiled in Microsoft Excel spreadsheet for analysis.



Results


Case 1

A male breastfed infant with a history of atopic dermatitis and failure to thrive presented with hematochezia in the first 3 months of life, exact age unknown. The hematochezia resolved with elimination of cow's milk from the maternal diet. At 5 months of age, he developed urticaria and angioedema with ingestion of cow's milk-based formula. Allergy testing at 6 months of age revealed increased specific IgE to milk and peanuts (Figure 1). Strict avoidance of milk and peanuts was advised. At 2 years of age, he passed an oral challenge to extensively heated (“baked”) milk and was instructed to continue regular ingestion of this food.
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FIGURE 1
Case 1: specific IgE levels against age.


At 18 months of age, the patient experienced acute urticaria and angioedema after ingestion of hummus, which was attributed to sesame. Specific IgE to sesame was positive. Over time, food allergy testing showed decreasing specific IgE levels to milk with increasing levels to sesame and peanuts (Figure 1) with levels being exceedingly high for peanuts. Despite decreasing milk IgE and tolerance to extensively heated milk, the patient continues to experience clinical reactivity including oral pruritus with small ingestions of unheated milk protein. Exposure to peanuts without direct ingestion induces a cough. The patient is currently 8 years old and continues avoidance of unheated milk, peanuts, and sesame.



Case 2

A 2-week-old breastfed male, with subsequent development of atopic dermatitis, reflux, and failure to thrive, presented with hematochezia. The hematochezia resolved with elimination of cow's milk from the maternal diet.

At 9 months of age, the patient presented to the allergy clinic for evaluation of atopic dermatitis. Allergy testing performed by an external provider was positive to peanuts. Repeat testing demonstrated elevated IgE to peanuts and negative IgE to cow's milk (Figure 2).
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FIGURE 2
Case 2: specific IgE levels against age.


The patient returned at 1 year of age after developing anaphylaxis with ingestion of cow's milk-based yogurt. Heated forms of milk such as baked goods and waffles were tolerated. Skin prick testing to milk was positive (7 mm × 3 mm of induration). Continued regular ingestion of baked milk was advised.

Subsequent skin prick testing and serum specific IgE testing was positive for eggs, peanuts, and tree nuts and was exceedingly high for milk. He also later developed anaphylaxis to strawberry, which was confirmed with specific IgE testing. Spontaneous episodes of urticaria were reported at 2 years of age, occurring every 1–2 weeks without a specific trigger. These episodes persisted alongside spontaneous episodes of vomiting, and he was later diagnosed with cyclic vomiting at age 3. Importantly, baseline serum tryptase level was normal at multiple timepoints. Raw cow's milk products have not been reintroduced due to persistence of exceedingly high specific IgE to milk, prior history of anaphylaxis, and recent urticaria after eating powdered-cheese-coated crackers. Although he is currently 8 years of age, he has been lost to follow-up. His last testing was performed at 4 years of age.



Case 3

A 10-month-old male presented to clinic for evaluation of atopic dermatitis and hematochezia while consuming cow's milk-based formula. The hematochezia resolved with transition to an extensively hydrolyzed formula.

At 11 months of age, the patient developed urticaria after ingesting a cookie containing cow's milk. Skin prick testing to milk was positive (11 mm × 13 mm induration). Strict cow's milk avoidance was advised. The patient has not returned to clinic for follow-up but has been treated in the emergency department (ED) twice for allergic reactions to an unknown candy (age 2 years) and mixed nuts (age 3 years). He is currently 3 years of age.



Case 4

A 2-month-old male with atopic dermatitis presented with hematochezia while on cow's milk-based formula. The hematochezia resolved after changing to soy-based formula. He later developed urticaria with macaroni and cheese and cow's milk-based yogurt at 8 months and 9 months of age, respectively. The initial testing revealed specific IgE to milk, eggs, almonds, hazelnuts, and peanuts (Figure 3). Extensively heated forms of milk and eggs were tolerated.
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FIGURE 3
Case 4: specific IgE levels against age.


At 17–26 months of age, testing revealed increasing specific IgE levels to milk, eggs, almonds, peanuts, and hazelnuts. At 36 months of age, peanut IgE continued to increase while other foods have trended downward. Specific IgE levels have been exceedingly high for milk, eggs, and peanuts. Since his initial reactions to cow's milk, he has continued to tolerate baked cow's milk and now tolerates melted cheese on pizza. He is currently 3 years of age.



Case 5

A 1-week-old male on cow's milk-based formula presented with hematochezia. The hematochezia resolved when he was transitioned to amino acid-based formula. At 1 year of age, the patient developed anaphylaxis after consuming a cheese-containing puffed snack. Interestingly, the patient developed acute onset of cough whenever his mother cooked with cow's milk. Per history, the patient first presented to an outside allergist at 2 years of age where he tested positive to milk, peanuts, beef, soy, and wheat, although these records were not available for review.

Upon presentation to our clinic at 15 years of age, he was noted to have exercise-induced asthma and allergic rhinitis. He reported clinical tolerance to beef, soy, and wheat but strictly avoided milk, peanuts, and tree nuts. Allergy testing revealed elevated specific IgE to milk, peanuts, and cashew nuts. He has strictly avoided cow's milk owing to continued symptoms of cough when milk is being cooked. He is currently 16 years of age.




Summary of cases

In summary, these five patients with FPIAP subsequently developed IgE-mediated allergy to cow's milk and other foods. The initial IgE-mediated reaction occurred at a mean age of 9.6 months, with a range of 5–12 months of age. IgE-mediated cow's milk allergy has persisted beyond the preschool years in at least two patients (currently 8 and 16 years old). A third patient demonstrated exceedingly high IgE to milk with clinical reactivity when lost to follow-up at age 4. For three of the patients, the IgE-mediated reaction to cow's milk was severe with development of anaphylaxis or angioedema. In addition, three patients experienced anaphylaxis or angioedema to allergens other than milk. Allergies to peanuts and milk appeared to be the most prevalent. Allergen-specific IgE levels were exceedingly high, with two patients having cow's milk IgE >60 kU/L and two patients having peanut IgE >60 kU/L. All five patients are male, and all developed other atopic diseases including four with atopic dermatitis. A summary of the cases is provided in Table 1 for side-by-side comparison.


TABLE 1 Case summaries.
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Discussion

Despite its prevalence, little is known about the pathogenesis of FPIAP and its possible complications. IgE-mediated allergic reactions such as those occurring in our patients appear to be potential sequelae of FPIAP. The age at diagnosis of IgE-mediated food allergy in our report aligns with the general population: median (and interquartile range) was 12 (7–19) months for milk allergy in an observational cohort of over 200,000 children (18). However, high severity and long persistence of cow's milk allergy as seen in our patients are unexpected relative to the typical natural history of IgE-mediated cow's milk allergy (7). Although persistence does not have a strict definition in the literature, we define persistence as continual clinical reactions to certain food proteins or continually elevated specific IgE levels that extend beyond the timeframe of what is expected from its natural history. In our cases for example, a persistent IgE-mediated milk allergy would be the presence of symptoms after the ingestion of milk proteins or elevated IgE levels to milk protein in a child over the age of 1 year with a history of FPIAP, as most—if not all—children with a history of FPIAP tolerate milk proteins by age 1. All of our cases, therefore, demonstrate persistence of allergy to milk proteins. This is especially striking in Case 5 as the allergy has persisted into his teenage years. Overall, these observations suggest that there could be an underlying predisposing factor leading to both FPIAP and subsequent severe and persistent IgE-mediated food allergy in some infants.

One factor that serves as a common thread linking this limited number of cases appears to be the development of atopy, specifically atopic dermatitis. The traditional teaching of allergy centers on sequence and timing, and it is widely accepted that active inflammation of eczematous skin predisposes to sensitization to food antigens via skin exposure. In general, a link between atopic dermatitis and food allergy is well accepted as demonstrated in a systematic review conducted by Tsakok et al. (19).

However, infants develop FPIAP in the immediate neonatal period, and as demonstrated by our cohort, subsequently develop atopic dermatitis and IgE-mediated food allergy. The development of this “non-traditional allergic march” that begins with FPIAP and leads to IgE-mediated food allergy has been documented in at least one study in recent years. In the 903 healthy infants analyzed by Martin et al., 153 developed FPIAP and 56 developed IgE-mediated food allergy. Infants who had IgE-mediated food allergy were more likely to have atopic dermatitis while atopic dermatitis also occurs in many patients FPIAP. The study observed that 11% of FPIAP patients developed IgE-mediated food allergy compared with the 5% who did not have FPIAP, although details regarding food reactions were sparse. Overall, their analysis found that the patients with FPIAP had twice the odds of developing IgE-mediated food allergy after adjusting for atopic dermatitis (20). The authors went on to propose two possible mechanisms for the development of IgE-mediated food allergy: first, the predominantly TH2 response implicated in non-IgE-mediated food reactions may predispose children with FPIAP to IgE-mediated food allergy. Second, elimination of a specific food from the diet—a strategy used to treat FPIAP— may increase the risk of IgE-mediated food allergy.

Regarding allergen introduction, it is known that early introduction of allergenic foods is effective in preventing the development of food allergy, especially in higher risk infants with underlying atopic dermatitis (21). The LEAP trial strongly demonstrates that early and regular ingestion of peanut protein is effective in preventing peanut allergy (22). While infants with FPIAP to cow's milk obviously cannot tolerate cow's milk in the earliest weeks of life, the concept of reintroduction at the earliest timepoint possible, in the most tolerable form for that timepoint (baked ingredient or partially hydrolyzed formula, for example) would likely be very important to mitigate the risk of developing IgE-mediated food allergy. Since there is a risk of bleeding recurrence after food rechallenge (23), FPIAP is currently managed with food reintroduction after the culprit food has been eliminated from the diet for 6 months or at 1 year of age—whichever comes first. In the aforementioned cases, the approach to early introduction of other potentially allergenic foods was highly variable owing to multiple factors: parental fear leading to unnecessary avoidance and/or empiric testing, initial testing and advice given by other providers prior to referral to the allergy clinic, and the fact that many of these children were born prior to the widespread emphasis on early introduction of foods brought about by the landmark LEAP trial (22). Research and clinical guidance regarding earliest reintroduction or tolerability of milk products in infants with history of FPIAP is lacking. The lack of any laboratory test or biomarker for the degree of active non-IgE-intolerance to the culprit food is another challenge when reintroduction is being considered. In patients with FPIAP and especially in those with atopic dermatitis, specific IgE testing to the culprit food may be considered prior to reintroduction to weigh the potential risk of an IgE-mediated reaction.

Although this report has significant limitations inherent to the fact that it is a retrospective case series and the clinical approach as well as diagnostic methods were very heterogeneous, with many of the patients initially evaluated in other allergy clinics or by primary care, important observations should be made. While observational data collected from cases cannot imply causality, there appears to be a connection between FPIAP, IgE-mediated food allergies, and atopy as demonstrated by the five cases illustrated in this article, a finding also supported by the limited available literature. We propose that the inflammation occurring in the infant colon during active FPIAP must be questioned as a potential factor leading to immunologic priming and subsequent IgE-mediated sensitization to foods. Furthermore, perhaps some infants could have a predisposing genetic or epigenetic factor leading to FPIAP, subsequent development of atopy, and IgE-mediated food allergy that is more severe and persistent than usual. While limited studies have shown an increased risk of development of IgE-mediated allergy in infants who previously experienced FPIAP, this risk is not a traditionally held view and therefore not widely recognized in clinical practice. In addition, previous reports documented only the percentage of infants who went on to develop IgE-mediated food allergy without providing extensive clinical details. To our knowledge, this is the first case series of patients with FPIAP who developed severe and persistent IgE-mediated food allergies including to allergens such as cow's milk that is otherwise expected to be outgrown in early childhood.



Conclusions

Based on the observations documented in this report and limited published evidence, it would be worthwhile for infants presenting with FPIAP to be referred to an allergist and for culprit-food-specific IgE testing to be performed prior to reintroduction of the food. An oral food challenge may be considered for infants with low-level positive IgE testing and without history of severe IgE-mediated reaction, as many of these infants will tolerate the food at a young age (24). Considering the current knowledge gap regarding the risk for development of IgE-mediated allergy in these infants and the potential life-threatening reactions suggested by this report, there is an urgent need for additional studies, awareness, and education regarding the potential sequelae of FPIAP. More studies are needed regarding the pathogenesis, natural history, potential biomarkers, and timing and method of food reintroduction.
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This review provides a comprehensive overview of rare causes of pediatric anaphylaxis related to obscure allergens. Anaphylaxis, a severe hypersensitivity reaction, can occur without typical symptoms, posing diagnostic challenges, especially in children. Idiopathic anaphylaxis, where no trigger is identified despite thorough evaluation, is notably challenging in this population. This review synthesizes current literature, highlighting obscure triggers such as food additives, spices like fenugreek, and cross-reactive allergens, including lupine and gelatin. These allergens are often overlooked and can lead to misdiagnosis of idiopathic cases. Understanding these uncommon triggers is crucial for clinicians to ensure accurate diagnosis and effective management of pediatric anaphylaxis, emphasizing the need for heightened clinical awareness and further research. This review raises awareness among health care providers about these lesser-known causes, aiming to improve outcomes and quality of life for pediatric patients at risk of anaphylactic reactions.
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1 Introduction

Anaphylaxis is a rapid-onset, severe systemic hypersensitivity reaction that can compromise the airway, breathing, and/or circulation, occurring with or without skin or cutaneous symptoms (1, 2). In children, common triggers include food, medications, and venom. Idiopathic anaphylaxis (IA) is diagnosed when no triggers are identified despite thorough evaluation (3–6). IA is more common in adults than in children; based on available data, 30%–60% of adult case of anaphylaxis are considered idiopathic, while approximately 10% of pediatric cases are considered idiopathic (7–9). In Asia-Pacific territories like Thailand, Singapore, Hong Kong, and China, 22% of pediatric cases were idiopathic (10). IA poses a significant diagnostic challenge and affects patients' quality of life. Hidden and uncommon allergens should be thoroughly considered before diagnosing IA (11–13). Currently, there is scarce information in medical literature about the rare causes in children. This review emphasizes rare causes of pediatric anaphylaxis, urging clinicians to remain vigilant.



2 Food and drug additives

Food additives can preserve, flavor, sweeten, thicken/emulsify, color, or stabilize food. These substances, either natural or synthetic, are not typical nutritive food ingredients and are rarely consumed alone. Up to 2% of children have reported adverse reactions to food additives, most of which are not likely immune-mediated, with higher rates (2%–7%) in those with atopic backgrounds (14–17). The U.S. Food and Drug Administration (FDA) has approved over 3,000 compounds as food additives and around 773 chemical agents for drug products (18, 19). U.S. and European Union (EU) regulations require the declaration of all intentionally added ingredients. However, certain composite foods like spices and natural or artificial flavors can be listed collectively, risking exposure to hidden allergens.


2.1 Spices

Allergy to spices is rare (2%–6.4% of total food allergies) and usually presents in adulthood (20).

Mustard is an important spice crop worldwide and belongs to the family Brassicaceae. Oral ingestion of mustard can trigger allergic reactions, including oral allergy syndrome, anaphylaxis, allergic rhinitis, asthma, and atopic dermatitis. In a study involving 49 mustard-allergic children in France, clinical manifestations included skin reactions (urticaria, angioedema) in 21 patients (42.8%), gastrointestinal reactions in 1 patient (2%), and conjunctivitis in 2 patients (4%) (21). Additionally, oral allergy syndrome and anaphylaxis were reported in 2% of the children (21).

There are very few studies that report angioedema and anaphylaxis after spice ingestion in children. Yazıcı et al. reported a case of a 13-year-old who developed angioedema upon exposure to three plants of the Lamiaceae family: Salvia officinalis (common sage), Mentha piperita (peppermint), and Origanum onites L (oregano) confirmed by oral food challenge (22).

Another case report discusses a 17-month-old child developing anaphylaxis after consuming venison seasoned with black pepper; skin and sIgE tests were positive for black pepper (23).

Another spice rarely reported as causing anaphylaxis in the pediatric age group is fenugreek. Fenugreek (Trigonella foenum-graecum) belongs to the Leguminosae family, along with other legumes like peanuts, soybeans, green peas, lentils, beans, chickpeas, and lupins. Fenugreek is an aromatic spice often used in Indian-style cooking. Faeste et al. found considerable homologous IgE-binding epitopes between fenugreek protein and major peanut allergens Arah1, Arah2, and Arah3, resulting in significant cross-reactivity (24). Che et al. reported a case of a 14-year-old with known allergies to peanuts, lentils, chickpeas, and peas who developed anaphylaxis to fenugreek after eating curry at a restaurant (25). They also reported a case of another 14-year-old with known food allergies to cashews who developed anaphylaxis possibly to sumac spice after eating a fattoush salad (25). Sumac (Rhus coriaria L.) and cashew both belong to the Anacardiaceae family, causing the possibility of cashew-sumac cross-reactivity resulting in anaphylaxis.



2.2 Food preservatives

Sulfites are used as food or drug additives for several different technical purposes, including to prevent enzymatic and non-enzymatic browning of fresh fruits and vegetables for their antioxidant properties and bleaching effects (19). Although sulfite-induced asthma has been reported in the pediatric age group, anaphylaxis is rare. There is a case report presented by Vitaliti et al. about a 5-year-old who developed anaphylaxis secondary to sodium metabisulphite sensitization (26). This child, who has a strong atopic background, reacted to multiple preserved foods and drugs, but skin prick tests for these foods and medications were negative (26). Diagnosis of sulfite allergy was established based on clinical history, specific IgE test for sulfite by ELISA immuno-enzymatic-reaction and patch test, as well as abatement of her symptoms following cessation of sulfite-containing foods and medications (26). Authors raised concerns regarding the treatment of patients who develop anaphylaxis to sulfites, which can be challenging since adrenaline and epinephrine products can contain sulfites, thus limiting treatment options (26).



2.3 Food additives


2.3.1 Food coloring

There are no reported studies resulting in anaphylaxis due to food coloring in children. Leung et al. reported a case of a 17-year-old who developed anaphylaxis as well as biphasic reaction to patent blue vital dye (PBV), which is frequently used as a perioperative drug for lymphangiography (27). Interestingly, it also is used as a food additive. One case reported a 2-year-old with recurrent urticaria and angioedema upon exposure to annatto dye (28).



2.3.2 Sugar alcohols

A double-blind placebo-controlled food challenge for an 11-year-old confirmed anaphylaxis to erythritol (29). The patient developed anaphylaxis after ingesting a diet sauce and health food containing erythritol (29).

Anaphylaxis to xylitol was reported in a 2-year-old with a history of allergy to cow's milk and hen's egg. This was confirmed by the skin prick test and basophil activation test (30).



2.3.3 Food thickening agents/emulsifiers

Pectin is used as an emulsifier in jellies, jams, and candies, as a thickening agent in drinks, dessert fillings, and medicines, and as a source of dietary fiber. It is a structural heteropolysaccharide and shares common antigenic determinants with tree nuts like cashews and pistachios from the Anacardiaceae family. Pectin is commercially derived from apple or citrus fruits. Inhalation of pectin has been associated with rhinitis and occupational asthma, but there are few cases of IgE-mediated anaphylaxis in pediatric patients after ingestion of pectin. Pectin allergy should be considered in unexplained anaphylaxis, particularly in patients with cashew or pistachio allergies (31–34).

Gelatin is a partially denatured protein from animal collagen (bovine or porcine skin and bones). It is found in foods like gummy candies, medications like capsules or ointments, cosmetics, and vaccines (35). Though known to cause anaphylaxis, some patients do not consistently react to gelatin. Extensive hydrolyzation lowers its molecular weight and gel melting point, making it less allergenic. Thus, processing and dosing variability can affect its allergenicity (35, 36). Fish gelatin, prepared from fish like tuna, pollock, cod, and salmon, is available for dietary or religious reasons. There are few reports of fish gelatin causing anaphylaxis (37). Kuehn et al. reported an anaphylaxis case after ingestion of marshmallows with fish gelatin (38).

Fish gelatin may not be declared on allergy labels in the EU, as certain ingredients have temporary exemptions (39). With the use of fish gelatin-containing products expanding, it should be considered in children with idiopathic anaphylaxis, especially those with fish allergies.



2.3.4 Lupine

Lupin, or lupini, is a legume of the genus Lupinus. Among the three Mediterranean species (blue, white, and yellow), white lupin is mainly used in the food industry, while yellow and blue lupin serve as livestock fodder. Lupin is versatile in food products, often added to milled flour to enhance flavor, color, and texture in baked goods, pasta, and vegan substitutes. It's also a growing plant-based protein source in gluten-free products.

Allergic reactions to lupin can be a primary lupin allergy or due to cross-reactivity with other legumes, especially peanuts. Reports in Europe indicate peanut-allergic patients reacting to lupin (40). In Canada, Soller et al. documented the first anaphylactic case in a 10-year-old who has allergies to peanuts and tree nuts, leading to a Health Canada advisory on lupin allergy (41). The U.S. Food Allergen Labeling and Consumer Protection Act does not require lupin labeling. Bingemann et al. noted an 11-year-old, with no prior food allergy, experiencing anaphylaxis from waffles containing lupine (42).

A French study by Muller et al. found that approximately two-thirds of peanut-allergic children were sensitized to other legumes, including lupin, and one-quarter were diagnosed with legume allergies (43). Half of the reactions were severe, including anaphylaxis. With the global rise in legume consumption, recognizing cross-allergies is crucial. In the United Kingdom and EU, only three legumes are priority allergens: peanut, soy, and lupin. Other legumes like pea protein and fenugreek also can cause severe allergic reactions.




2.4 Anisakis

Anisakiasis is a parasitic disease first described in the 1960s in the Netherlands. IgE-mediated allergy was reported in the 1990s (44). It is caused by the consumption of raw or undercooked seafood contaminated by third-stage larvae of the nematode Anisakidae family (Anisakis simplex, A. pegreffii, and Pseudoterranova decipiens). IgE-mediated allergy to Anisakis simplex has been described in Europe (especially Spain) and Asia (mainly Japan) (44–46). Food globalization has led to culinary diversity and an increase in the consumption of raw fish in different parts of the world, leading to reports of Anisakiasis from North and South America including the U.S. (47). Anisakis is a rare cause of anaphylaxis in the pediatric age group (45, 46). Centonze et al. reported the case of an 8-year-old who initially presented with anaphylaxis and progressively worsening right testicular pain (48). A histological exam confirmed extra-gastrointestinal anisakiasis (48). If there is clinical suspicion, a skin prick test and sIgE levels of the total extract or specific allergen components will help confirm the diagnosis.



2.5 Pancake syndrome

Oral mite anaphylaxis (OMA), or pancake syndrome, was first described by Erben et al. in 1993 (49). OMA can occur at any age, including in young children (50–54). It is characterized by anaphylaxis after consuming foods made with mite-contaminated flour, including wheat, oats, and corn flour. A recent update by Sánchez-Borges et al. reports over 200 OMA patients worldwide from countries such as Spain, Ireland, Belgium, the U.S., Venezuela, Peru, Panama, Japan, Singapore, Thailand, and Taiwan (55). The pathogenesis involves the rapid absorption of mite allergens in sensitized individuals. Various species of domestic and storage mites are responsible for OMA. Notably, approximately 40% of OMA patients also have non-steroidal anti-inflammatory drug (NSAID) hypersensitivity (56), and exercise-induced anaphylaxis has been reported with OMA (57, 58).



2.6 Lipid transfer protein syndrome

Nonspecific lipid transfer proteins (nsLTP) are heat-stable, pepsin digestion-resistant small proteins that are plant pan allergens (59). IgE-mediated reactions, including anaphylaxis to nsLTPs, have been reported in multiple studies in Southern European countries, but there is significant data emerging from other parts of the world (60). To date, there have been only three reported cases of pediatric lipid transfer protein (LTP) in the U.S (61). It frequently involves a co-factor for eliciting the reaction, involving exercise and NSAIDs. Fruits belonging to the Rosaceae family are the main culprits for nsLTP-induced anaphylaxis, especially peach (Pru p3), as per the European studies (60). However, a recent retrospective chart review conducted in Latin America found tree-nuts, like walnut and almond, trigger anaphylaxis instead of peach likely due to difference in dietary patterns (62). There also is an increasing body of evidence that suggests against primary sensitization to a pollen source (63).

Cabrera-Freitag et al. reported nsLTP-related anaphylaxis after passive exposure to cannabis in two adolescents, proposing that nsLTP Can s 3 involved in cannabis-fruit and vegetable syndrome as the culprit allergen (64).




3 Drug and vaccine excipients

Excipients and residues in drugs and vaccines can function as hidden allergens (65–67). Dextran, a vaccine stabilizer, caused hypersensitivity reactions post-MMR vaccination in Brazil (68). Rotarix, a live rotavirus vaccine, contains dextran. The yellow fever (YF) vaccine, grown in chicken eggs, may contain residual egg ovalbumin, potentially triggering severe reactions. Limited data exists on YF vaccine use in egg-allergic patients. Tanos Lopes et al. reported 435 children, of which approximately 33% had a possible history of egg anaphylaxis, 95.2% had no reactions, and of the 4.8% who had reactions, only one patient had possible anaphylaxis, implying the YF vaccine can be safely administered in egg-allergic children (69).


3.1 Carboxymethylcellulose

Carboxymethylcellulose (CMC) is an anionic hydrosoluble substance used in food and pharmaceutical industries as a stabilizing agent. IgE-mediated anaphylaxis has been reported in adults following intra-articular steroid injections and in barium sulfate suspensions used as contrast media. Pediatric anaphylaxis to CMC in drugs has not been reported, but there is a case of a 14-year-old who experienced anaphylaxis after consuming a CMC-containing ice lolly/popsicle (70).



3.2 Mannitol

In 1979, Lamb and Keogh first reported a case of anaphylactoid reaction to mannitol infusion in a 16-year-old with an atopic background (71). Lightner et al. reported a case of a 19-month-old who experienced anaphylaxis to mannitol (72). The child had a history of drug hypersensitivity and received mannitol for diuresis after chemotherapy (72). The authors concluded that patients with atopic backgrounds should be carefully monitored when receiving mannitol. Mannitol also has been used as a food additive (E421 as per European Directives on food labeling) and a low-calorie sweetener.



3.3 Polysorbate

Polysorbates, akin to Polyethylene glycol, are utilized in various injectable medications such as local anesthetics, glucocorticoids, biologics (e.g., omalizumab, adalimumab, ustekinumab), erythropoietin, darbepoetin, antibiotics, creams, and vaccines due to their emulsifying and stabilizing properties. Perino et al. documented a case involving a 15-year-old who experienced anaphylaxis after the initial omalizumab injection for asthma (73). The patient tested positive for omalizumab and polysorbate 20 (an excipient), suggesting polysorbate sensitization leading to omalizumab-induced anaphylaxis (73).



3.4 Polymyxin

Contact dermatitis has been reported after the use of topical antimicrobial medication, but anaphylaxis is extremely rare. Henao et al. reported a 2-year-old who developed anaphylaxis after administering polymyxin B-trimethoprim eye drops for the second time (74). IgE-mediated hypersensitivity to polymyxin was confirmed by skin testing, which included full-strength polymyxin, and was negative for the trimethoprim component.

Polymyxin also is used as a vaccine additive, so physicians must exercise caution if there is a reported history of sensitization.



3.5 2-Phenoxyethanol

Nakayama et al. reported a cluster of anaphylaxes in children following the administration of a trivalent split inactivated influenza vaccine (TIV) that contained 2-phenoxyethanol (2-PE) as the preservative in 2011–12 in Japan (75). IgE antibodies were detected against influenza vaccine materials, but the mechanisms that resulted in this influence of 2-PE are not yet clear. The incidence of anaphylaxis events reduced after 2-PE was changed to thimerosal in the 2012–13 season.



3.6 Polyethylene glycol

Type I hypersensitivity reactions to polyethylene glycol (PEG)/macrogls 3350 (76), specifically PEG-2000-N used in COVID-19 mRNA vaccines, have gained significant attention post-pandemic. PEG serves as an additive in medications (e.g., laxatives, steroids), chemotherapeutic agents for stabilization, and in food and cosmetics. Anaphylaxis to PEG in children is exceedingly rare. Khalid and Bundy reported an 11-year-old experiencing anaphylaxis to intravenous pegaspargase and oral Miralax (PEG-3350) (77). Hamano et al. documented a 3-year-old with anaphylaxis to oral olopatadine hydrochloride (PEG 4000) and oral xylocaine pump spray 8% (PEG 400) (78). The mechanism of PEG hypersensitivity, likely IgE-mediated Type I reactions, remains poorly understood. Issues such as inconsistent terminology, inadequate labeling, and gaps in knowledge contribute to potential misdiagnosis (79).



3.7 Human serum albumin

Adverse reactions to human serum albumin (HSA) are rare. Wang et al. reported a case of a 10-year-old who underwent plasmapheresis for Guillain-Barré syndrome and immediately developed anaphylaxis to the HSA in the replacement fluid (80). Basu et al. reported a case series, which includes a 15-year-old with anaphylaxis to 5% HSA (81). In both cases, titrated intra-dermal testing was employed to establish diagnosis as no standardized skin test was available. Basu et al. also proposed a diagnostic algorithm consisting of a histamine release test and titrated intravenous provocation if skin testing is equivocal (81). HSA hypersensitivity should be considered, especially when reactions happen in peri-operative settings or in relation to infusions. It could be seen as an occult allergen as it may not be the main ingredient in the formulation.



3.8 Airborne anaphylaxis

Both food and medications can trigger anaphylaxis via the inhaled route, albeit rare (82). Multiple foods have been reported to be elicitors, including cow's milk, legumes, seafood, grains like rice, buckwheat, seeds, and potatoes. Foods used as drug excipients, like lactose, also can trigger anaphylaxis in food-allergic individuals (83). Morikawa et al. reported on a 6-year-old with a cow milk allergy who developed anaphylaxis after inhaling laninamivir octanoate hydrate to treat influenza, which contained lactose as an excipient (84). Dry powder inhalers may contain lactose as excipients and precipitate anaphylaxis (85).




4 Uncommon food allergy syndromes causing anaphylaxis


4.1 Bird-egg syndrome

This is uncommon in children. In 1993, Añíbarro et al. described a 5-year-old child who developed asthma triggered by bird feathers and a year later developed anaphylaxis to egg which was the first reported case in the pediatric age group (86). Serum albumins are the highly cross-reacting allergens responsible for this syndrome. They can be found in bird feathers, muscle tissue and egg yolk (α-Livetin or Gal d 5) (87).



4.2 Pork-cat syndrome

This IgE-mediated hypersensitivity reaction stems from cross-reactivity between cat serum Albumin (Fel d 2) and porcine (Sus s 1) and beef (Bos d 6) serum albumins. Cases in children are rare (88–91). Symptoms typically occur post-consumption of raw or smoked meats, as pork serum albumin is heat-labile. Reduced exposure to cats may lower sIgE to cats, potentially improving tolerance to pork.



4.3 Alpha-gal syndrome

This allergic syndrome can lead to either immediate hypersensitivity to drugs containing alpha-gal (e.g., Cetuximab) or delayed hypersensitivity from consuming red meat from non-primate mammals (beef, pork, lamb). It typically follows a tick bite (Amblyomma americanum/lone star tick in North America, Ixodes ricinus in Europe, Ixodes holocyclus in Australia, and Ixodes nipponensis in Asia). The factors triggering alpha-gal IgE production post-tick bite remain unclear. Pediatric studies on alpha-gal syndrome (AGS) indicate lower incidence than in adults, lower sIgE levels to α-gal, mainly gastrointestinal symptoms, limited trigger foods, and relevance to cofactors like sports (92–95). AGS should be considered in the differential in children presenting with anaphylaxis in the absence of any apparent reason.



4.4 Exotic food anaphylaxis

Ballardini et al. reported a 13-year-old with a known allergy to chicken meat who presented with anaphylaxis after ingesting crocodile meat (96). It was hypothesized that IgE cross-reactivity between α-parvalbumins in chicken and crocodile meat was the culprit.

Anaphylaxis after ingestion of fish roe has been reported in a few pediatric cases and should be suspected in patients who develop anaphylaxis after consuming seafood but have absent seafood allergy (97–101).



4.5 Food-dependent exercise-induced anaphylaxis

Although it is a distinct clinical entity, clinicians often miss anaphylaxis triggered by physical activity, especially when it occurs in conjunction with hidden food ingredients such as wheat, celery, and cabbage consumed before exercise (102).




5 Conclusion

This review highlights the challenge of “idiopathic anaphylaxis” in children, emphasizing rare triggers like food additives, spices (e.g., fenugreek), and cross-reactive allergens (e.g., lupine, gelatin). Awareness of these obscure causes remains on a careful and detailed clinical history, potentially with the aid of food diaries, and then targeted investigations based on these findings. This is crucial for accurate diagnosis and effective management of pediatric anaphylaxis, emphasizing the need for heightened clinical awareness.
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Food-dependent exercise-induced anaphylaxis (FDEIA) is a rare and complex clinical condition in which allergic reactions are triggered by specific foods combined with physical activity, even though the food allergen and exercise are tolerated individually. Wheat is the most common culprit food leading to wheat dependent exercise induced anaphylaxis (WDEIA). Management of FDEIA is challenging due to the unpredictability of attacks and the lack of approved prophylactic medications. This report presents a case of successful symptom control in a young woman with WDEIA through the addition of omalizumab to the treatment regimen. To our knowledge, this is the first reported case of food-dependent exercise-induced anaphylaxis (FDEIA) treated with omalizumab as the primary indication. We also summarize the pathophysiology, diagnosis and treatment of FDEIA. The need for heightened awareness and innovative therapeutic approaches is crucial for those affected by FDEIA.
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Introduction

Food-dependent exercise-induced anaphylaxis (FDEIA) is an uncommon and complex clinical condition where allergic reactions are triggered by the combination of certain foods and physical activity. Individuals can consume the culprit food or engage in exercise independently without any adverse effects, making the condition particularly paradoxical and challenging (1). FDEIA is distinct from typical exercise-induced or food-induced anaphylaxis, where anaphylaxis occurs only after physical exertion alone or intake of the culprit food, respectively (2). Prevalence studies of FDEIA are limited. In Japan, the prevalence among adolescents was estimated to be around 0.017% (3). In the Middle East, no prevalence studies are available, but two cases of FDEIA were reported (4). In a European anaphylaxis registry, wheat-dependent exercise-induced anaphylaxis (FDEIA) to wheat was identified as the most prevalent type of wheat anaphylaxis in adults (6.9% of all 3,646 food reactions). It was more frequent in central Europe (up to 20% of food reactions) than in southern Europe where only a few cases were reported (5). Managing FDEIA poses significant challenges due to variability in individual responses and the potential severity of allergic symptoms, the unpredictable nature of the disease, and the need for strict avoidance of specific food and exercise combinations., as well as the lack of approved preventive/prophylactic medication (6). The current treatment of FDEIA focuses on managing acute symptoms when they occur, maintaining a 4–6 h gap between food intake and exercise, and waiting 1–4 h after exercise (6). Food-dependent exercise-induced anaphylaxis can significantly limit the quality of life, particularly when the culprit food is a key component of the diet, as in Wheat-dependent exercise-induced anaphylaxis (7). This report presents a case of a young woman with FDEIA in whom antihistamines, along with the avoidance of wheat and exercise, were insufficient. The addition of omalizumab successfully controlled her symptoms.

To our knowledge, this is the first case of food-dependent exercise-induced anaphylaxis (FDEIA) treated with omalizumab as the primary indication.



Case description

A 20-year-old female patient presented to the emergency room in June 2022 with generalized hives, pruritus, vomiting and dizziness. She experienced widespread itching, difficulty breathing, and dizziness while walking with her father at a shopping mall after eating a chicken burger. Her father rushed her to the nearest medical facility, where she was found hypotensive with blood pressure (BP) of 80/40 mmHg and maintained oxygen saturation of 95% on room air. She was treated for anaphylaxis with 0.3 mg of intramuscular (IM) epinephrine, 50 mg of intramuscular diphenhydramine, 200 mg intravenous (IV) hydrocortisone, and two litres of IV normal saline. She responded well to this treatment and was placed under observation for 4 h. Afterwards, she was discharged with prescriptions for oral prednisolone 40 mg and levocetirizine 5 mg, as well as an epinephrine autoinjector for emergency use.

Another episode occurred while she was walking with her mother after eating snacks, including pastries. The patient started to feel generalized itchiness, followed by dizziness and difficulty breathing. The mother called the ambulance. Upon initial assessment, her BP was 94/56 mmHg. She received IM 0.3 mg of epinephrine, IM 50 mg diphenhydramine, and 200 mg hydrocortisone IV. Her vitals improved, and she was observed before being discharged with a 5-day course of oral prednisolone 40 mg, levocetirizine 5 mg, and an epinephrine autoinjector for emergency use. The patient then experienced an additional three episodes a few weeks apart, all occurring while she was engaged in domestic housework after meals. She used her epinephrine autoinjector stock, and improved each time, so she did not visit the hospital. Another episode occurred at her relatives’ house after eating pastries. While walking, she began to experience extensive itching and dizziness. She did not have an EpiPen at that time and was admitted to the health centre emergency and found to be hypotensive with a BP of 99/68 and diffuse skin urticarial rashes. She was treated with IM 0.3 mg epinephrine, IM 50 mg diphenhydramine, and IV 200 mg hydrocortisone. The patient was constantly worried about experiencing an attack while outside the house, leading her to limit her social activities. To ensure safety, her mother and she always carried two epinephrine autoinjectors every time they left the house.

During the patient's initial visit to the clinic, her family and she expressed frustration because they could not identify the trigger for the patient's anaphylaxis. The patient believed that her condition was not related to food allergy because she could eat the same food items without symptoms and experienced no issues when exercising while fasting. None of her episodes were preceded by taking nonsteroidal anti-inflammatory drugs (NSAIDs) or insect stings, and there was no connection to her menstrual cycles. The patient had no history of asthma, rhinitis, or food allergy, although she outgrew childhood atopic dermatitis at the age of 12. Additionally, there was no family history of similar conditions.


Diagnostic assessment

Basic Laboratory investigations showed normal results, including complete blood count and differential, renal and liver functions, thyroid function, and C-reactive protein. Skin tests for wheat, peanut, tree nuts, fish, shellfish, egg, soybeans, sesame, and legumes and common inhaled allergens, as well as latex, were all negative. Specific IgE (SIgE) for wheat was negative. Her baseline tryptase levels were normal (3.29 mcg/L), and her IgE level was 286 IU/ml. The ImmunoCAP Allergen Component testing (Phadia, Uppsala, Sweden) was positive for tri a 19 (omega-5 gliadin) wheat at 9.65 kUA/L, indicating a high IgE level. Alpha-amylase/trypsin inhibitor and nsLTP were negative. Although provocation tests were not conducted, it is important to note that the patient's detailed history confirmed her ability to tolerate exercise and wheat independently, and so justifying the diagnosis of Food-Dependent Exercise-Induced Anaphylaxis (FDEIA) and the decision to omit these tests.

Due to her severely limiting condition, she was advised to take daily antihistamines and to avoid eating for 4–6 h before and 1–4 h after exercising. Additionally, she was instructed to avoid NSAIDs and/or exercise in hot weather. If she experienced flushing, itching, or hives during exercise, she was instructed to stop immediately and administer epinephrine. It was emphasized that she should carry epinephrine autoinjectors with her all the time and seek immediate medical assistance, even if symptoms improved after using epinephrine for prolonged observation and ongoing management and to ensure no second wave of symptoms emerges after the initial reaction has subsided like in rebound anaphylaxis. Furthermore, she was encouraged to maintain a food diary.

During a subsequent visit, she reported that despite regular antihistamine use, she continued to experience symptoms. Over the course of 12 weeks, she had two more episodes, all of which occurred after consuming a meal containing wheat, as indicated by her food diary. Although she tried removing wheat from her diet, she found it difficult to adhere to such a regimen. Her medication was adjusted to increase fexofenadine to 2 tablets (180 mg) twice a day, but this did not improve the frequency of the attacks. At one point, she collapsed while walking to class after a coffee break (she had biscuits and coffee). Due to the impact on the patient quality of life and inadequate symptom control with antihistamines alone, a comprehensive review for omalizumab use was initiated with a multidisciplinary team (MDT), which included certified three senior consultants specialized in allergy and clinical immunology. Given the off-label use, we ensure the usage of omalizumab is meeting the specific criteria outlined in our local protocol for off-label use. This included a detailed review of their previous treatments, severity of symptoms, and an assessment of potential benefits and risks associated with omalizumab use in this context. Following approval from the MDT, Omalizumab was planned to be administered every four weeks for an initial four months, a duration that can be increased according to the patient response. This aligns with current guidelines for off-label use in similar cases (8). Additionally, the patient received a standard dose of second-generation antihistamines daily throughout the study period to manage baseline symptoms and enhance the efficacy of omalizumab.

treatment with omalizumab, an off-label anti-IgE antibody, was initiated at a dose of 300 mg subcutaneously every 4 weeks, in addition to the antihistamine.

At the three-month follow-up visit after beginning omalizumab injections, the patient was doing well and had not experienced any further anaphylaxis episodes despite continuing to eat wheat-containing foods without spacing out meals and exercise. The severity of her symptoms has significantly reduced (Figure 1). She recently attended a party where she ate cake and pastries and, while dancing, experienced mild itching and dizziness. However, she managed the symptoms by sitting down and taking antihistamines without needing to use her epinephrine autoinjectors. Both the patient and her mother expressed their happiness and satisfaction with the improvement since starting omalizumab.


[image: Grouped bar chart showing episodes of anaphylaxis by category from April 2022 to August 2024 with blue bars for emergency visits, orange for epinephrine autoinjector use, grey for allergy clinic visits, and yellow for omalizumab started; category frequency generally decreases after February 2024 when omalizumab is introduced.]
FIGURE 1
The Episodes of anaphylaxis since diagnosis.





Discussion

This case highlights a rare instance of food-dependent exercise-induced anaphylaxis (FDEIA) successfully managed with omalizumab. The patient, despite strict dietary and exercise precautions, continued to experience severe and unpredictable allergic reactions. The introduction of omalizumab, an off-label anti-IgE antibody, significantly improved her condition, reducing both the frequency and severity of her anaphylactic episodes. This outcome underscores the potential of omalizumab as an effective treatment option for FDEIA, particularly in cases unresponsive to conventional antihistamine therapy.

Symptoms of FDEIA typically occur when food is consumed a few minutes to two hours before exercise or rarely up to six hours after exercise (9) and can vary in severity, with anaphylaxis representing the most severe form, which is characterized by urticaria and/or angioedema and associated with symptoms in at least one other organ system, such as respiratory, cardiovascular, or gastrointestinal symptoms (4, 6).

FDEIA often develops in adults, even though cases have been reported in the pediatric population (1). Wheat is the most common food accounting for 60%of cases of FDEIA (10). Omega-5 gliadin, a major protein in wheat, is a contributing factor to over 80% of patients with wheat allergy causing FDEIA (11). In rare cases, high-molecular-weight glutenin subunits (HMW-GS) (12), as well as the wheat lipid transfer proteins (LTP) Tri a 14, are responsible for WDEIA. Anaphylaxis to wheat lipid transfer proteins occurs in severe form and is frequently associated with anaphylaxis to maize and/or rice (13). Other reported triggers of FDEIA include other grains, seafood, peanuts, eggs, milk, Rosaceae fruits and vegetables. In some cases, symptoms may be triggered by any meal followed by exercise, regardless of the food type (14). Additional factors such as alcohol, aspirin, stress, infections, female sex hormones/menstruation (15) and hot and humid weather (16) can act as cofactors in triggering the allergic reaction in FDEIA.

The exact pathophysiology underlying FDEIA remains unclear. Proposed mechanisms include increased basophil activation and mast cell degranulation during aerobic exercise in susceptible patients as well as increased gastric permeability during exercise, which may permit increased entry of intact or incompletely digested allergens into the circulation during exercise but not during rest (17, 18). Another proposed mechanism involves the redistribution of blood away from the viscera to the skin and musculature during exercise may carry food allergens to tissues containing mast cells that are not tolerant to those allergens, resulting in an allergic reaction during exercise but tolerance at rest (19).

Diagnosing FDEIA is challenging and typically relies on a detailed history of the events surrounding the episodes, along with the exclusion of other disorders that could mimic its symptoms. Confirmation of the clinical history can be achieved through either allergy skin prick testing or serum-specific IgE testing. Skin testing can be done with commercially available extract or high-gluten wheat flour. Serum-specific IgE testing for omega-5 gliadin is more clinically useful than for wheat or other wheat allergens, with a sensitivity of around 80% and specificity of more than 95% in WDEIA (20). Measurement of basal serum tryptase levels is also recommended, as elevated baseline levels point out associated mastocytosis or other mast cell disorders. The gold standard for diagnosing FDEIA involves a series of provocation tests, including a food challenge, an exercise challenge, and a combined food-exercise challenge; however, it is not commonly performed in routine medical practice due to the potential risk of inducing a severe anaphylactic reaction during the test, the need for close monitoring and emergency preparedness, and the time and resources required to conduct such a challenge safely (21).

Current management of FDEIA focuses on prompt treatment of acute allergic reactions or anaphylaxis with epinephrine. Patients are educated to avoid the implicated food for 4–6 h before and 1–4 h after exercise or other triggering factors. Prophylactic pharmacotherapy, including antihistamines and cromoglycates, may reduce the frequency and severity of mild symptoms; however, there is currently no evidence that they can prevent anaphylaxis. Data on the use of biologics in FDEIA treatment is limited. Few reports have documented the successful use of dupilumab in a patient with FDEIA (22, 23). While omalizumab use in different types of anaphylaxis has been reported more frequently in the literature. A phase II multicenter single-arm trial of 20 patients demonstrated that long-term omalizumab treatment was safe and effective for adult patients with wheat-dependent exercise-induced anaphylaxis, though it did not achieve desensitization (24). There are also reported cases where omalizumab treatment for chronic spontaneous urticaria has led to improved symptoms of FDEIA (25). Another case detailed a patient with exercise-induced anaphylaxis (EIA) without food triggers who responded to omalizumab with resolution of all EIA episodes. Stopping omalizumab treatment resulted in the recurrence of EIA episodes, which resolved again upon restarting omalizumab, maintaining an EIA-free life for five years (11). Consistently, other reports highlighted the promise of biologics in preventing episodes of exercise-induced anaphylaxis (26, 16).

Omalizumab, marketed as Xolair, is a recombinant humanized immunoglobulin G1 (IgG1) monoclonal anti-IgE antibody that binds to IgE antibodies, preventing their interaction with FcεRI receptors on mast cells and basophils, thereby inhibiting degranulation and release of mediators of the allergic response. Omalizumab received approval from both the U.S. Food and Drug Administration (FDA) and the European Medicines Agency (EMA) for several indications, including moderate to severe persistent allergic asthma, chronic spontaneous urticaria, chronic rhinosinusitis with nasal polyps and, recently, immunoglobulin E-mediated food allergy for the reduction of allergic reactions (Type I), including reducing the risk of anaphylaxis (27). The approval for food allergies marks a significant step, providing a new way to help manage these conditions. Omalizumab and other anti-IgE therapies increase the threshold of reactivity to foods when given alone, and when combined with oral immunotherapy subsequently, reduce the incidence and severity of adverse events and shorten the time needed for dose escalation (28–31).

This case report illustrates the successful control of FDEIA with omalizumab. Despite the lack of a definitive diagnosis through an exercise provocation test being a limitation, the diagnosis was based on the patient's history and positive specific IgE antibodies to component testing to tri a 19 (omega-5 gliadin) wheat. The effectiveness of omalizumab in FDEIA may be due to its ability to downregulate the high-affinity IgE receptor expression on mast cells and reduce basophil histamine release; however, the exact mechanism of action in FDEIA remains unclear. Further research is needed to better understand the underlying pathophysiology and to offer improved diagnostic and treatment options.



Conclusion

Food-Dependent Exercise-Induced Anaphylaxis (FDEIA) involves allergic reactions triggered by both food ingestion and physical activity. The exact cause of FDEIA is not yet fully understood. The diagnosis relies on a detailed history. Treatment emphasizes preventive measures, such as allowing a safe interval between consuming food and engaging in exercise, as well as promptly using an epinephrine autoinjector to manage acute reactions. In severe cases where preventive strategies are ineffective or in case of significant limitations in the patient's quality of life, omalizumab can be a beneficial addition, as demonstrated in this case report. It is crucial to raise awareness and develop innovative therapeutic approaches for individuals affected by FDEIA. Exploring novel treatments, such as biologics (including omalizumab) and other innovative therapies, could offer more effective and personalized management options for patients with FDEIA, ultimately improving their quality of life and reducing the risk of severe allergic reactions.
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Idiopathic anaphylaxis (IA) is a severe allergic reaction without identifiable external triggers, presenting significant challenges in diagnosis and management. However, growing evidence suggests that many cases classified as idiopathic may actually be driven by cofactors such as exercise, hormonal fluctuations, medications, or hidden allergens. This mini-review explores the evolving understanding of IA, highlighting the role of these cofactors in triggering or amplifying anaphylactic reactions. It emphasizes how advances in diagnostic tools, including component-resolved diagnostics, are helping to identify previously undetected allergens, leading to more accurate diagnoses and reducing the prevalence of true idiopathic cases. As our knowledge of anaphylaxis and its underlying mechanisms deepens, the need for comprehensive evaluations that account for cofactor involvement becomes increasingly clear. Continued research in this area is essential to improve patient outcomes and better manage this complex condition.
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Definitions and epidemiology

Anaphylaxis is a systemic hypersensitivity reaction that is rapid in onset and can be fatal. It is typically triggered by specific allergens that cause mast cell and basophil activation, leading to the release of mediators like histamine, which result in the clinical manifestations of anaphylaxis (1, 2). However, in Idiopathic anaphylaxis (IA), no such triggers are identifiable despite extensive investigation (3).

Idiopathic anaphylaxis is a severe, life-threatening allergic reaction characterized by the sudden onset of symptoms without an identifiable external trigger (4, 5). Unlike typical anaphylaxis, which is triggered by known allergens such as foods, insect stings, or medications (1, 2), IA presents a significant diagnostic and management challenge due to its unpredictable nature. The pathogenesis of IA is not fully understood, making it a complex condition for both patients and healthcare providers (3).

The World Allergy Organization (WAO) defines anaphylaxis as a systemic hypersensitivity reaction characterized by rapid onset of life-threatening airway, breathing, or circulatory problems, often associated with skin and mucosal changes (6). IA is a subtype of anaphylaxis where no external trigger can be identified despite comprehensive evaluation (3, 7). The WAO specifies that IA is diagnosed when anaphylactic reactions occur without any identifiable external trigger, even after detailed patient history, thorough physical examination, and extensive diagnostic testing (6).

Epidemiologically, IA is considered rare but significantly impacts the quality of life of those affected. According to epidemiological studies in Europe (8) and United States (9) studies, the annual incidence of Anaphylaxis in the general population is approximately 0.03%–1.6%. Estimating the actual incidence and prevalence of IA is challenging due to variations in different reports (10–13). This variability likely arises from the use of different definitions or diagnostic criteria, diagnostic limitations in older studies (12, 13) (such as overlooked mast cell disorders), and potential over-diagnosis of IA by emergency departments. One indirect method to estimate IA incidence involves analyzing the percentage of anaphylaxis cases that remain idiopathic despite extensive evaluation by an allergist/immunologist (10, 11). Consequently, approximately 30%–60% of adult anaphylaxis cases and 10% of pediatric cases are deemed idiopathic after thorough evaluation (10–13). The demographic characteristics of patients with IA can vary, but studies (10–13) suggest a slight female predominance and a wide age range of onset (10–13). This broad demographic distribution further complicates the identification of potential underlying mechanisms and risk factors. Therefore, more extensive population studies are required to accurately determine the true prevalence, incidence, and demographics of idiopathic anaphylaxis (IA).

The psychological burden of anaphylaxis is substantial (14), with many patients reporting heightened anxiety, reduced quality of life, and the fear of experiencing severe episodes without warning in case of IA. These recurrent episodes can lead to significant healthcare utilization, including frequent emergency department visits and hospitalizations (14).


Potential pathophysiological factors

The pathophysiology of idiopathic anaphylaxis (IA) is complex and remains poorly understood. Theories suggest that it involves an overactive immune response triggered by unknown internal or external factors. Several potential mechanisms have been proposed to explain the occurrence of IA (3):



Mast cell disorders

Mast cells play a critical role in allergic reactions by releasing mediators such as histamine, prostaglandins, and leukotrienes upon activation (15). One of the compelling theory of IA pathogenesis proposes heightened mast cell activation in IA patients (11). This theory posits that IA patients possess hyperreactive mast cells that are more likely to degranulate due to the presence of extracellular Th2 cytokines (11). This hypothesis is supported by findings showing that IA patients have elevated levels of IL-4, IL-5, and IL-13 cytokines after lymphocyte stimulation compared to atopic individuals and healthy controls (16).



Autoimmune processes

One possible theory for the pathogenesis of idiopathic anaphylaxis (IA) involves elevated numbers of activated lymphocytes (17). Studies (17, 18) have shown that IA patients exhibit a significantly higher percentage of activated T cells, characterized as CD3+ HLA-DR+, in their blood during acute episodes when compared to their baseline levels (17). This indicates a robust immune response during these episodes. Furthermore, these patients also demonstrate an increased number of activated B cells, identified as CD19+ CD23+ (17), not only during acute episodes but also at baseline, in comparison to control patients or those suffering from chronic idiopathic urticaria. This suggests a persistent state of heightened immune activation in IA patients.

Additionally, soluble Interleukin-2 receptor alpha chain (sCD25) levels, a marker of lymphocye activation, but also known to be cleaved in part from the mast cell surface are reported to be expressed by the bone marrow mast cells of patients with systemic mastocytosis but not healthy individuals, elevated plasma levels were noted in mastocytosis (median, 955 pg/mL; range, 138–2,829 in controls, vs. median, 2,491; range, 310–15,020 in mastocytosis; P < .00001) and in anaphylaxis (median, 1,361 pg/mL; P < .05 vs. controls) (18). Further studies are required to understand the use of sCD25 in the context of IA.



Hormonal cofactors in idiopathic anaphylaxis

Recent studies have highlighted the role of hormonal cofactors in the development of anaphylaxis, particularly the effects of sex hormones. These findings suggest that hormonal fluctuations, especially during menstruation or pregnancy, can increase the risk of anaphylaxis. The review by Untersmayr et al. (19) discusses sex hormone-related hypersensitivity and clinical approaches for managing these reactions, while Salvati et al. (20) and other studies provide further evidence of gender differences in anaphylaxis. This underscores the importance of considering hormonal influences in diagnosing and managing idiopathic anaphylaxis. The role of hormonal cofactors has expanded our understanding of anaphylaxis triggers, moving beyond traditional allergens to include physiological and biochemical conditions that may predispose patients to severe reactions.



Genetic factors

Hereditary alpha-tryptasemia (HαT) is an autosomal dominant inherited genomic variant characterized by the duplication or multiple copy numbers of the α-tryptase gene (TPSAB1), resulting in an increased number of mast cells (MCs) in bone marrow biopsy specimens (21). Despite this increase in mast cell numbers, HαT generally does not lead to elevated urinary secretion of other mast cell mediators. This genetic variant is relatively common, found in approximately 6% of the general population, with serum baseline tryptase (sBT) levels typically exceeding 8.0 ng/mL (21).

Patients with HαT may exhibit a diverse clinical phenotype, including symptoms reminiscent of Ehlers-Danlos syndrome, such as joint hypermobility with arthritis, postural orthostatic tachycardia syndrome (POTS), flushing, gastrointestinal hypomotility, vibratory urticaria, irritable bowel syndrome, eosinophilic esophagitis, neuropsychiatric diagnoses, chronic musculoskeletal pain, and allergic disorders affecting the cutaneous, respiratory, or cardiovascular systems (3, 21). However, it is important to note that these symptoms might be subject to referral bias, and there has been inconsistency in the clinical phenotype observed in unselected cohorts. The etiology of the symptom complex associated with HαT remains unknown.

Research indicates that patients with HαT have an increased risk of severe spontaneous and insect venom-triggered anaphylaxis episodes (3, 21). Notably, a recent study (22) found that increased germline copies of α-tryptase are associated with a higher severity of venom anaphylaxis. These increased copy numbers are more prevalent among individuals with idiopathic anaphylaxis and systemic mastocytosis (SM) and are linked to a heightened relative risk of anaphylaxis among patients with SM (22). Therefore, HαT may independently confer an increased risk for severe anaphylaxis, separate from any concomitant clonal mast cell disorders.

However, these findings need to be confirmed in larger patient cohorts, as to date, no studies have conclusively shown that mast cells in patients with HαT are hyperresponsive. This ongoing research is crucial to fully understand the implications of HαT in the context of mast cell and IA and to develop targeted interventions for managing this complex condition.




Cofactors and anaphyalxis

Our hypothesis is that cofactors may play a central role in the majority of idiopathic anaphylaxis (IA) cases, particularly those where identifiable triggers have not yet been determined. Emerging evidence suggests (23–25) that factors such as physical stress, medications, or latent allergens may act as primary contributors in precipitating anaphylactic events. However, while this theory presents a compelling framework for understanding IA, it remains speculative at this stage. Comprehensive studies and rigorous clinical trials are necessary to further investigate and validate this concept, as well as to determine the specific mechanisms by which cofactors influence anaphylactic reactions in the absence of apparent triggers.


Exercise and anaphylaxis

Exercise-induced reactions (urticaria &/or anaphylaxis) are relatively rare conditions; patient with this disorder develop an IgE mediated allergic reactions in conjunction with cofactors or physical activities that subsequently may result in anaphylaxis. The lifetime prevalence of exercise-induced reactions is thought to be about 0.05%; and around 30%–50% of these patients may be food dependent (24, 26–29) i.e., only develop the reaction in the context of food and exercise combined.



Food and anaphylaxis

The primary allergen in wheat-dependent exercise-induced anaphylaxis (WDEIA) is ω5-gliadin, a component of the gluten fraction in wheat (25). Testing for ω5-gliadin-specific IgE (sIgE) using the ImmunoCAP® assay (Phadia, Uppsala, Sweden) has shown high sensitivity (up to 80%) and specificity (approximately 96%) (25, 30). Consequently, the term “ω5-gliadin allergy” is often used synonymously with WDEIA. However, other allergens are also relevant in this disease.

In addition to ω5-gliadins, high-molecular-weight glutenin subunits (28) (HMW-GS) are significant allergens in WDEIA. Other potential allergens from the wheat gluten fraction include low-molecular-weight glutenin subunits (LMW-GS) and α/β/γ-gliadins (25, 30–32).

Among non-gluten allergens, some cases of ω5-gliadin-negative WDEIA may be caused by wheat lipid transfer protein Tri a 14 (25, 30–32). Unlike ω5-gliadins, asymptomatic sensitization to Tri a 14 is common, making oral challenge tests indispensable for diagnosing Tri a 14-WDEIA. Other features of Tri a 14-WDEIA include a stronger association with atopy and higher cross-reactivity with other foods such as nuts or other cereals.

Another subtype of ω5-gliadin-negative WDEIA is due to percutaneous sensitization to hydrolyzed wheat proteins (HWP), often used in soaps, shampoos, and other cosmetics. In Japan, over 1,300 patients developed HWP-WDEIA after using HWP-containing soap. Initially, these patients experienced local symptoms, which later progressed to WDEIA symptoms, most commonly eyelid edema, but also anaphylaxis after ingestion of natural wheat products combined with cofactors (30–32). Similar cases have been reported in Europe due to cosmetic use (25, 30–32).

More recently, a new subtype of ω5-gliadin-negative WDEIA (31) related to grass pollen allergy has been proposed. Although asymptomatic cross-sensitization to wheat is common (approximately 65%) in grass pollen-allergic subjects, Ogino and colleagues reported that strong grass pollen sensitization could cause ω5-gliadin-negative WDEIA in individual patients (not caused by HWP or Tri a 14), possibly due to cross-reactivity of peroxidase-1 and beta-glucosidase between grass pollen and wheat.

In a Japanese study (33), the prevalence of wheat allergy in adults was found to be 0.21%. Other cofactors such as alcohol, nonsteroidal anti-inflammatory drugs (NSAIDs), infection, stress, and female sex hormones/menstruation (34) can also act as a cofactor to induce a reaction.

The first published case of a patient who developed anaphylaxis during exertion was after ingestion of shellfish (35), the condition was termed Food dependent exercise induced anaphylaxis (FDEIA). A number of food items have been implicated in FDEIA such as wheat, soya, peanut, milk and sea food (36). Anaphylaxis might also occur following exercise without food intake reported originally by Sheffer and Austen in 1980 (26) and this is called exercise induced anaphylaxis (EIA). EIA constitutes only a 5%–15% of all cases of anaphylaxis (28), whilst a third to a half of EIA are due to FDEIA (28).

In a patient with suspected WDEIA, many variables, such as the amount of allergen ingested, type of physical activity, environmental factors, concomitant medications/drugs, emotional stress and fatigue, can affect the nature of events that occur (25). The type of physical activity required for eliciting a reaction is variable and the level of exercise can be minimal, for example walking to get a bus.



Pathophysiology of WDEIA/FDEIA

The pathophysiological pathways of WDEIA/FDEIA are not fully understood; there are more to uncover, which will require further research. In broad terms, there have been few theories to explain these mechanisms, which are summarised below (25, 37):


	-Alterations in plasma osmolality;

	-Alterations in plasma pH;

	-Alterations in tissue enzyme activity;

	-Alterations in blood flow redistribution;

	-Alterations in gastrointestinal permeability;

	-Facilitated epitope recognition/allergen binding.




Alterations in plasma osmolality

Alterations in osmolality can increase the activation of basophils; hence they have suggested the same mechanisms might occur in patients with WDEIA/FDEIA (26, 29). Studies on basophils of patients with FDEIA compared to healthy controls have shown increased histamine release in the FDEIA patient at higher osmolality compared to control groups (29).



Alterations in plasma pH

Mast cell enzymatic homeostasis is entirely dependent on an acidic environment (38). Various studies have shown that mast cell activation is directly affected by alterations in serum pH (38, 39). Katsunuma et al. (38) have reported a case of WDEIA where they have used sodium bicarbonate to inhibit anaphylactic symptoms following wheat and exercise provocation, they have shown the reduction in serum pH in comparison to increase in histamine levels was also inhibited.



Alterations in tissue enzyme activity

Palosuo et al (40) have shown O5G–derived peptides are cross-linked by (tissue-transglutaminase) tTG, which also causes an increase in IgE binding capacity. In addition activation of tTG during exertion in the gastrointestinal mucosa of various cases with WDEIA may lead to the formation of large complexes which might be capable of eliciting anaphylactic reactions.

Another theory that an increase in IL 6 during exercise may upregulate tTG, which in turn can cause aggregation of O5G, the new compound might be more capable of efficiently cross link Fcε receptors on basophils and mast cells (40).



Alterations in blood flow redistribution

Exercise increases blood flow to skeletal muscle and skin, whilst decreasing the gastrointestinal mucosal blood flow. This may increase the concentration of allergens at skin and musculoskeletal sites; which then results in exposing mast cells at these sites to higher levels of allergens (25, 28–30).



Alterations in gastrointestinal permeability

The tight junctions in the gut epithelium have the ability to become permeable on exposure to various stimuli and injuries, which may include alcohol ingestion and NSAIDs. This may result in leakage at the intestinal barrier, which might increase the risk of developing anaphylaxis (25, 41). The effect of exercise on gut permeability may also result in adverse reactions, this have been reported in athletes exposed to high-intensity exercise (18, 21). The intensity and duration of exercise might play a role, in addition to the effect of blood flow redistribution.



Facilitated epitope recognition/allergen binding

Once IgE cross-links with a specific food allergen and, when combined with physical activities and exercise, the threshold for mast cell and basophil degranulation may reduce, hence the release of histamine and vasoactive mediators may in turn lead to anaphylaxis (25, 30, 42). It has been also shown also by Wolbing et al. (42) that exercise reduces the threshold for mast cell and basophil activation.

The diagnosis of WDEIA is not straightforward, especially with regards to the reproducibility of symptoms.




Do familial phenotypes exist?

There is a growing body of evidence suggesting that epidermal sensitization due to epidermal barrier defects play a significant role in systemic allergic reactions such as WDEIA (43, 44). Filaggrin (FLG) is an integral epidermal protein in skin barrier function and there are multiple studies confirming that mutations in the gene encoding filaggrin predispose to the development of atopic eczema and other allergic disorders such as asthma, allergic rhinitis and IgE mediated food allergies (45). These studies may strengthen the theory that skin barrier dysfunction predispose to epidermal sensitization and hence the development of allergies such as WDEIA. Sandilands et al. (46) & others have described that∼45% of young patients with atopic dermatitis and carry FLG mutations exhibit a higher prevalence of food allergies. Sampson (47) has shown that IgE-mediated peanut allergy is strongly associated with FLG mutations, with an odds ratio of 5.3 (P = 3.0 × 10−6; 95% CI, 2.8–10.2) (47). A case report of a Japanese family (45) with two individuals carrying FLG null mutations developed WDEIA. This is the first detailed report of a possible familial case of WDEIA. However more studies are required to investigate this theory further to elaborate the pathogenesis of this condition.


Alpha-gal syndrome

Recent studies have indicated a rising incidence of mammalian red meat allergy and anaphylaxis linked to an exposure to the mammalian oligosaccharide, galactose-α-1,3-galactose (α-gal) (48). Consequently, numerous individuals previously categorized under idiopathic anaphylaxis (IA) have been reclassified as having α-gal syndrome. Distinct from typical IgE-mediated food reactions, allergy to mammalian meat can exhibit symptoms delayed by up to six hours post-consumption (48). This lag is believed to stem from the time required for digestion to reveal the carbohydrate epitope (3). Additionally, the responsiveness to α-gal can be heightened by factors like exercise, alcohol, or aspirin (49). This delay in symptom onset had previously obscured the true cause of anaphylaxis, leading to misdiagnosis as IA before α-gal was identified (3, 48, 49). Notably, a study involving 70 patients originally diagnosed with IA found that upon further investigation, six patients, including two with mastocytosis, exhibited reactions linked to α-gal sensitization (50). It is important to consider that not all individuals sensitized to α-gal will exhibit clinical symptoms; therefore, the clinical relevance of detecting α-gal-specific IgE (α-gal-sIgE) remains somewhat ambiguous. Further research is necessary to determine how α-gal-sIgE levels correlate with actual allergic reactions and to understand the extent to which this biomarker can reliably predict clinical outcomes in sensitized patients. This ambiguity underscores the need for a clearer diagnostic framework to assess the true significance of α-gal-sIgE in the context of diagnosing and managing α-gal syndrome.




Diagnostic approach

The differential diagnosis of IA is extensive and encompasses a wide range of potential triggers and conditions that may present with similar symptoms (7, 23). Below flow chart (Figure 1) illustrate a proposed diagnostic pathway for IA. To start with, all known causes of anaphylaxis must be considered, including reactions to hidden and novel allergens in food, hymenoptera venom (such as bee or wasp stings), medications, and physical exertion or other cofactors. Each of these can precipitate anaphylactic responses that may initially appear idiopathic until a specific trigger is identified.


[image: Flowchart illustrating the diagnostic approach to anaphylaxis, outlining evaluation for known triggers, steps if no trigger is identified including assessment for mast cell activation, non-allergic conditions, and cofactors, and different management pathways based on underlying condition identification.]
FIGURE 1
A proposed diagnostic pathway for idiopathic anaphylaxis (IA*).


Moreover, other allergic conditions should be included in the differential diagnosis. Acute urticaria and angioedema, which involve localized skin reactions and swelling, can sometimes mimic the systemic nature of anaphylaxis. Similarly, acute asthma episodes, primarily affecting the respiratory system, can present with breathing difficulties that resemble those seen in anaphylaxis (23).

In addition to allergic reactions, several endocrine disorders must be ruled out. Conditions such as pheochromocytoma and carcinoid syndrome can cause flushing and other symptoms that overlap with anaphylactic reactions. These disorders involve the overproduction of certain hormones, leading to episodic symptoms that can be confused with anaphylaxis.

Cardiovascular conditions also play a role in the differential diagnosis. Postural orthostatic tachycardia syndrome (POTS) can cause symptoms like rapid heartbeat and dizziness upon standing, which may be mistaken for an anaphylactic reaction. It is crucial to differentiate between these conditions to provide appropriate treatment (3, 23).

Psychiatric conditions should not be overlooked, as they can present with physical symptoms that mimic anaphylaxis. Panic disorders, for instance, can lead to sudden episodes of intense fear accompanied by physical symptoms such as shortness of breath, palpitations, and dizziness. Somatoform disorders, where psychological distress manifests as physical symptoms, should also be considered (3, 7, 23).

Therefore, when diagnosing IA, it is imperative to conduct a thorough evaluation to rule out these other potential causes. This comprehensive approach ensures that the true underlying condition is identified, leading to more effective and targeted management of the patient's symptoms.




Conclusion

While idiopathic anaphylaxis (IA) is defined by the absence of identifiable external triggers, emerging research strongly suggests that many cases previously classified as idiopathic are, in fact, driven by cofactors. These cofactors—ranging from exercise and hormonal fluctuations to medications and hidden allergens—play a pivotal role in triggering or amplifying anaphylactic responses.

As diagnostic tools such as component-resolved diagnostics advance and our understanding of cofactor involvement deepens, the prevalence of true idiopathic anaphylaxis is expected to shrink. The identification of novel allergens, like those responsible for alpha-gal syndrome and LTP hypersensitivity, along with greater recognition of the importance of cofactors like exercise and hormonal changes, has already begun to reclassify many cases initially thought to be idiopathic.

Ultimately, this evolving knowledge underscores the need for comprehensive evaluations that include a detailed assessment of potential cofactors. With continued research and improved diagnostic precision, clinicians will be better equipped to manage these complex cases, reducing the burden of uncertainty for patients and enhancing treatment outcomes.
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This case describes a patient with anaphylaxis caused by traditional Chinese medicine. Skin prick test with the traditional Chinese medicine decoction indicates that he was allergic to Suan Zao Ren. The patient had pollinosis and had never taken Suan Zao Ren before, thus we need to think the possibility of pollen food allergy syndrome. This paper also proposes a procedure for doctors to identify the specific culprit of traditional Chinese medicine decoction.
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Introduction

A 28-year-old male with a history of pollinosis presented to the emergency department in anaphylaxis minutes after taking traditional Chinese medicine decoction. In November 2018, he took traditional Chinese medicine decoction because of insomnia. Minutes within oral intake of the herbal liquid, he developed mucosal edema and dyspnea, without asphyxia, unconscious loss and skin rash on the trunk of limbs. Half an hour after his admission, the dyspnea was aggravated, and he had intensive itchiness all over the body. Blood oxygen fraction was lower than 70% (without oxygen inhalation). The patient refused to wash his stomach and required emetic treatment. After oxygen inhalation, SpO2 recovered to 97% (oxygen inhalation through nasal catheter 2–3l/min). Laboratory tests showed the routine blood test was normal. Blood gas analysis showed the standard oxygen partial pressure was 69 mmHg, the standard partial pressure of carbon dioxide was 38 mmHg, and the level of lactic acid was 2.6 mmol/L (normal range: 0.5–1.6 mmol/L). His symptoms gradually resolved within hours. The patient had a documented history of pollinosis, including allergies to balloonflower and safflower. During peak pollen seasons, he typically presented with concurrent rhinitis and conjunctivitis, consistent with pollinosis.

Ten days later, he came to our clinic for allergen test. The skin prick test with the traditional Chinese medicine decoction (original concentration) was strongly positive (Figure 1, 9 × 10 mm wheal). He provided the detailed prescription of the traditional Chinese medicine decoction which caused the anaphylaxis (Figures 2A,C). It is noteworthy that one week before the anaphylaxis, he also had taken the traditional Chinese medicine decoction (Figures 2B,D) but had no adverse reactions. We performed skin prick test with the allergen leaching solution of all the components in Figure 2A as well as balloonflower and safflower. The reactions to Fried jujube kernel and Cape jasmine fruit were strongly positive (Figure 3A). After 6 h, all the skin reactions resolved except for Fried jujube kernel (Figure 3B). The patient declined skin prick test of the decoction without fried Suan Zao Ren and Cape jasmine fruit, due to the inconvenience of coming to the hospital again. He also declined oral challenge to Fried Suan Zao Ren, given the severity of his initial reaction. Since the patient had a history of pollinosis, we also performed intradermal skin test on this patient with common inhaled allergens. The result showed positive reactions to cat dander, Juniper and Spring pollen I (Spring Pollen 1 is a mixture that includes five main pollen species: Cryptomeria fortunei, Cunninghamia lanceolata, Populus Cathayana, Ulmus pumila, Salix matsudana) (Figure 3C).


[image: Forearm displaying three marked areas corresponding to skin test reactions: the largest wheal, labeled as traditional Chinese medicine decoction (nine by ten millimeters); a site with no reaction, labeled as negative control (zero by zero millimeters); and a smaller wheal, labeled as positive control (four by four millimeters). A card partially covers the wrist.]
FIGURE 1
The result of skin prick test with the traditional Chinese medicine decoction (original concentration) (9 × 10 mm wheal). The detailed component of the decoction is shown in Figure 2A.



[image: Four-panel comparison graphic showing two sets of traditional Chinese medicine prescriptions with corresponding English translations. Panels A and B are in Chinese, with A dated November 19, 2018, and B dated November 12, 2018. Panels C and D present English translations of A and B, respectively, listing herbal ingredients, dosages, and instructions for decoction and oral intake. Red text in panels A and C highlights specific herbs. All panels specify dosage number and half-dose intake twice daily.]
FIGURE 2
The prescriptions of the traditional Chinese medicine decoction. (A) The decoction which caused anaphylaxis. The components in red color were not contained in decoction (B). (B) The decoction which did not cause any adverse reactions. (C) The translated version of (A). (D) The translated version of (B).



[image: Panel A shows three forearms with numerous skin prick test sites labeled with names of test substances, some highlighted in red for reactions, and with circular marks indicating wheals. Panel B features a close-up of a forearm with outlined wheals, one circled in dashed red. Panel C displays an upper arm and close-up insets, each with outlined wheals labeled as reactions to juniper, cat dander, and spring pollen mix I.]
FIGURE 3
(A) The result of the skin prick test for all the components shown in Figure 2A as well as balloon flower and safflower. (B) After 6 h, all the skin reactions resolved except for Suan Zao Ren. (C) The result of intradermal skin test showed positive reactions to cat dander, Juniper and Spring pollen mix.


It was concluded that this patient had an IgE-medicated anaphylactic reaction to Fried Suan Zao Ren. He was advised to strictly avoid all Fried Suan Zao Ren products and carry an epinephrine autoinjector at all times.



Discussion

Suan Zao Ren, the seed of Ziziphus jujuba variety spinosa, is an herb commonly used in traditional Chinese medicine. The seeds of Ziziphus jujuba, known as “Suan Zao Ren” and celebrated as “the fruits of life” in China, offer notable benefits for the central nervous system. These seeds are commonly used in traditional Chinese medicine to improve sleep quality, enhance memory, and support learning. Apart from its dietary use, the entire plant, including the seeds, crude leaves, and stem bark, is utilized in ethnopharmacology across various cultures to address a range of ailments from digestive disorders to respiratory issues (1). There are no reported cases of allergy to Suan Zao Ren. The positive skin prick test of this case suggested an IgE-mediated response to the decoction.

Anaphylaxis caused by oral Traditional Chinese medicine is not common. In a report analyzing the data from Beijing pharmacovigilance database, oral traditional Chinese medicine only accounted for 3.5% of all anaphylaxis reports by traditional Chinese medicine (5 of 141), while 135 cases were induced by injection (2). There are reported cases of anaphylaxis caused by Indian jujube (3) and Ginseng (4), which is also a commonly used traditional Chinese medicine. As traditional Chinese medicine have been increasingly used world-wide, it is important to take traditional Chinese medicine into consideration when evaluating a patient with anaphylaxis.

It is challenging to identify which component of traditional Chinese medicine is the culprit for allergy, because most traditional Chinese medicine are complex mixed formulations. We provide a detailed description of the formula of the decoction which caused anaphylaxis in this patient. In addition, we established a standardized procedure for the diagnosis of traditional Chinese medicine allergy and for identification of the specific culprit (Figure 4). We suggest that the patients with suspected traditional Chinese medicine allergy should be performed the procedure in Figure 4 to look for the cause of allergy. A database of the results of the standardized procedure would be beneficial for the diagnosis of traditional Chinese medicine allergy in the future.


[image: Flowchart showing diagnosis of allergy to traditional Chinese medicine decoction: patient undergoes either a skin prick test with the whole decoction and each component’s allergen solution, or an oral challenge with the decoction minus suspected components.]
FIGURE 4
The procedure for doctors to identify the specific culprit of traditional Chinese medicine decoction. In this case, the patient refused the procedures in dotted box.


The patient had pollinosis and had never taken Suan Zao Ren before, thus we need to think the possibility of pollen food allergy syndrome (5). It is important to identify the possible allergens in traditional Chinese medicine that have cross-reactivity with pollen allergens.

Given the fact that Suan Zao Ren is widely used, more cases of such allergy may be reported in the future. Further studies investigating the mechanism underlying the symptoms in response to traditional Chinese medicine would be valuable.

Continuing from our discussion on traditional Chinese medicine and its implications for allergic reactions, we turn our focus to the cross-reactivity observed within the Cupressaceae family, particularly involving Juniper and its potential allergenic relationships. Juniper, like other members of this family, has been shown to exhibit cross-reactivity with various fruits through allergenic proteins such as lipid transfer proteins (LTPs), which are also implicated in systemic food allergies and pollinosis (6–10).

In the specific context of our patient, the primary allergen identified was cypress pollen. Previous studies have documented the cross-reactivity between cypress and certain fruits like peach, which was also evident in the referenced study where patients allergic to peach showed reactions to cypress pollen (6–8). These reactions are attributed to the presence of a 15-kDa LTP in cypress pollen, demonstrating cross-reactivity with peach LTP (Pru p 3). Such findings underscore the potential for similar cross-reactive patterns with Juniper, possibly extending to other fruits, including Jujuba (6).

Given the phylogenetic proximity and the shared presence of LTPs within the Cupressaceae family, it is a reasonable hypothesis that Juniper may also demonstrate cross-reactivity with Jujuba. However, to affirm this hypothesis, extensive immunological assays, such as competitive inhibition experiments and component-resolved diagnostics, would be necessary to confirm the presence and cross-reactivity of specific allergens.
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Introduction: COVID-19 vaccination has been a key intervention in reducing the severity of symptoms; however, concerns about vaccine safety, particularly regarding allergic reactions, arose early on. Healthcare workers faced the challenge of addressing these concerns to ensure safe vaccine administration. This study aimed to review the practical aspects of using allergy skin testing for COVID-19 vaccine excipients in patients with a history of allergic reactions developed following mRNA COVID-19 vaccination.



Methods: A retrospective chart review was conducted for patients who reported allergic reactions after the COVID-19 vaccine and underwent allergy skin testing for COVID-19 vaccine excipients in the Adult Allergy and Immunology Service at Hamad Medical Corporation, Doha, Qatar. The testing protocol, developed based on published data during the pandemic, included skin prick (SPT) and intradermal (ID) testing using medications containing polysorbate 80 and polyethylene glycol (PEG), the primary excipients in the COVID-19 vaccines suspected of triggering allergic responses.



Results: Of the 88 patients reviewed, 38 reported different types of allergic reactions following mRNA COVID-19 vaccination, with the majority being female. Anaphylaxis was reported in 21.1% of the patients, while the remaining experienced less severe allergic reactions. All patients underwent SPT and ID testing with PEG and polysorbate 80. By SPT, two patients tested positive for PEG and none for polysorbate 80. By ID, seven tested positive for polysorbate 80 and one for PEG. Among patients who experienced anaphylaxis, 50% had positive allergy test results. Twenty-three percent of patients with negative test results could receive additional vaccine doses without adverse reactions.



Conclusion: Managing patients with a history of allergic reactions to the COVID-19 vaccine is challenging, as the exact mechanisms and accurate and valid allergy testing are yet to be determined. In our cohort, most patients had mild allergic reactions following vaccination. Excipients' allergy skin testing has helped to reduce vaccine hesitancy despite its questionable utility in clinical practice.
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Introduction

During the COVID-19 pandemic, following the FDA approval for COVID-19 vaccines and the USA Centres for Disease Control and Prevention (CDC) recommendations for vaccination, concerns about allergic reactions and vaccine safety have emerged among patients with pre-existing allergic conditions in the Middle East and worldwide, as well as concerns from other side effects (1). Allergic reactions to vaccines can be triggered by the vaccine, adjuvants, or excipients (2).

The incidence of severe allergic reactions secondary to the COVID-19 vaccines was low but somewhat higher than other vaccines. Reported reactions included anaphylaxis, acute urticaria, cutaneous, and delayed hypersensitivity reactions (3). The estimated incidence of anaphylaxis was approximately five cases per million doses of mRNA COVID-19 vaccines administered (2). Although reports were scarce in the Middle East, the incidence of allergic reactions secondary to the COVID-19 vaccine was low; symptoms ranged from skin rash to severe allergic reactions (4–7).

The exact mechanisms underlying these allergic responses and the role of allergy testing in managing such reactions are not yet fully understood. Excipients within the vaccine, such as polyethene glycol (PEG) and polysorbate 80, are suspected of playing a significant role in developing these reactions (8, 9).

PEG and polysorbate 80 are present in various medications and vaccines and have been associated with different types of allergic reactions, including anaphylaxis (10–12). In 2022, the ENDA/EAACI Position paper on COVID-19 vaccine allergy provided guidelines to help clinicians manage and offer safe recommendations to the public. The guideline recommended comprehensive clinical evaluation and allergy testing for patients with a history of immediate allergic reaction or anaphylaxis following COVID-19 vaccination, those with known allergies to vaccine components, and individuals with a history of recurrent drug-induced anaphylaxis. The recommended allergy testing includes skin prick tests (SPT), intradermal tests (ID), and patch tests for COVID-19 vaccine excipients, the vaccine itself, and potentially relevant allergens like latex and chlorhexidine (8). However, later, in 2023, an international consensus approach for evaluating and managing allergic reactions secondary to COVID-19 vaccines was published. The consensus recommended against allergy testing with the COVID-19 vaccine or its excipients to patients with or without a history of allergic reaction to the first dose of the vaccine (13). The USA CDC is still advising pre-vaccination screening to identify contraindications or a precaution to the immunisation and recommended consultation with an allergist when necessary (14).

There were several publications from different parts of the world about the allergic reactions to the COVID-19 vaccine, and researchers described their allergy evaluation approach (Supplementary Table E1), but, to our knowledge, no reports from the GULF region about this subject.

This report describes the frequency and type of allergic reactions following the mRNA COVID-19 vaccination, and it evaluates the use of allergy testing for PEG and polysorbate 80 excipients among patients who attended the adult allergy clinic at Hamad Medical Corporation (HMC), Doha, Qatar. Additionally, it offers valuable insights for healthcare providers to identify and manage potential allergic reactions, ultimately contributing to safer vaccination practices and reducing public concerns about vaccine safety.



Materials and methods

This is a retrospective study that focused on patients who reported allergic reactions following COVID-19 vaccination at the adult Allergy and Immunology Division at HMC in Doha, Qatar, between April 2021 and August 2022 (population). These patients underwent supervised allergy skin testing for COVID-19 vaccine excipients (intervention). As this was a descriptive study, there was no comparison group. The outcome was the result of allergy testing and subsequent recommendations for future vaccinations.

Data collected included demographics, allergic comorbidities, allergic symptoms secondary to the mRNA COVID-19 vaccine, skin testing results, recommendations for further vaccinations, and the tolerability of subsequent COVID-19 vaccine doses in high-risk patients. The study received local ethical approval (MRC-04-24-589).


Developing allergy skin testing during the pandemic

This test was developed during the pandemic to help local physicians and patients address fear and hesitancy around COVID-19 vaccination. The target population included adults with suspected allergic reactions to PEG and/or polysorbate 80 before their first mRNA vaccine, those who developed allergic reactions after the first or second dose of the mRNA vaccine, or those with personal concerns about receiving the vaccine because of a history of allergic conditions. For this report, we reviewed and analysed only those who developed allergic reactions after the mRNA COVID-19 vaccination.

The allergy skin testing targeted Polyethylene glycol (PEG3350) and polysorbate 80, utilising both SPT and ID testing with varying dilutions. Testing was conducted using drugs containing PEG3350 (Movicol, Methylprednisolone Acetate) and polysorbate 80 (Triamcinolone Acetonide, Prevnar 13). Negative skin tests were followed by intradermal testing with the same medications at different dilutions. We used Methylprednisolone sodium-succinate (solu-medrol) as negative control for SPT and ID and histamine and glycerinated saline as positive and negative controls for SPT (Table 1). The concentrations and dilutions used were based on previously published reports of non-irritant concentrations (8, 15).


TABLE 1 Component of the developed COVID-19 vaccine excipients test.

[image: Table displaying excipients, associated drug names, dilutions, and concentrations for skin prick and intradermal allergy tests including PEG3350, polysorbate 80, and control substances, with concentrations ranging from 0.4 to 170 milligrams per milliliter.]

SPT was conducted using a Single-use, single-site needle (Staller point). The test was considered positive if the patient developed a 3 mm or more wheal response after 15–20 min. The ID test was performed using a 27-gauge needle to inject 0.03 ml of the solution intradermally to form a bleb; an increase in the size of the initial bleb with erythema is considered a positive test (16).

All positive test results were compared against two healthy control subjects tested concurrently during the testing period. Both control subjects consistently produced negative results, ensuring the accuracy of the positive findings.

Before the procedure, a comprehensive medical history and physical examination were performed, and patients provided informed consent with venous access secured. The allergy skin testing was conducted in the allergy clinic under the supervision of an allergist, with resuscitation equipment readily available.



Statistical analysis

Demographics and clinical characteristics of the patients were summarised using descriptive statistics. Categorical data were represented as frequency and percentage, while continuous data were expressed as mean ± standard deviation (SD) or median and interquartile range (IQR) as appropriate. The analysis was conducted using Microsoft Excel.




Results

A total of 88 patients underwent skin prick testing (SPT) and intradermal (ID) testing for COVID-19 vaccine excipients during the study period. Thirty-eight patients with a documented history of allergic reactions to mRNA COVID-19 vaccines met the inclusion criteria and were included in the final analysis. All patients completed both SPT and ID testing. The study flowchart is outlined in Figure 1.


[image: Flowchart illustrating outcomes among thirty-eight patients with allergic reactions after COVID-19 vaccination following allergy skin testing for PEG and polysorbate eighty, detailing testing results, prior reaction history, vaccine administration, and tolerance or further reaction.]
FIGURE 1
Flowchart of the study of COVID-19 excipients allergy skin testing and outcome.



Demographic characteristics

The study population was predominantly female, representing 94.7% of the participants. The majority (n = 24, 63.2%) were of Arab ethnicity. The mean ± SD age of the patients was 41.26 ± 14.38 years. A large proportion (n = 27, 71.2%) had allergic comorbidities, with (n = 14, 36.8%) reporting drug allergies and (n = 7, 18.4%) reporting food allergies. A history of anaphylaxis related to insect, food or drugs was present in (n = 8, 21.1%) of the participants. Other common allergic comorbidities included asthma, allergic rhinitis, chronic urticaria, and atopic dermatitis (Table 2).


TABLE 2 Demographic characteristics and allergic comorbids of patients tested for COVID-19 excipients allergy.

[image: Table displaying demographic data for thirty-eight participants, including mean age forty-one, ninety-five percent female, majority Arab ethnicity, over seventy percent with allergic comorbidities, and detailed breakdowns of drug and food allergies.]



The primary reaction to the mRNA COVID-19 vaccine

A history of anaphylaxis, as defined by the World Allergy Organization (WAO) and Brighton Collaboration Case Definition for Anaphylaxis (17), was documented in (n = 8, 21.1%) of patients following the first dose of mRNA COVID-19 vaccine (Table 3).


TABLE 3 Details of patients who developed anaphylaxis after the first dose of mRNA COVID-19 vaccine.

[image: Table displays clinical profiles of eight patients with allergic reactions after COVID-19 vaccination, detailing age, gender, nationality, comorbidities, symptoms, Brighton criteria, allergy test results, and further vaccination status. All patients experienced various symptoms of anaphylaxis, and several had positive allergy tests to polysorbate 80 or PEG.]

The remaining 30 patients developed allergic reactions following the first dose (n = 26, 68.4%), the second dose (n = 3, 7.8%), and the third dose (n = 1, 2.6%) of the mRNA COVID-19 vaccine. The nature of the reactions was acute urticaria within 6 h in (n = 11, 28.9%) of cases, while a delayed urticarial rash appearing after 6 h was reported in (n = 6, 15.8%). Exacerbation of chronic urticaria was observed in (n = 3, 7.9%) patients. Other reactions included eczema in (n = 2, 5.3%), delayed exanthematous maculopapular rash, and erythematous macules in (n = 1, 2.6%) each. Additionally, (n = 6, 15.8%) of patients experienced nonspecific symptoms, such as pruritus without a visible rash, headache, and palpitation. The Pfizer-BioNTech BNT162b2 vaccine was administered to (n = 32, 84.2%) of the study population (Table 4).


TABLE 4 Allergic reactions related to mRNA COVID-19 vaccines and result of the COVID-19 vaccine excipient allergy skin testing.

[image: Table summarizing allergic reactions and testing outcomes among 38 patients receiving COVID-19 vaccines, including rates of urticaria, anaphylaxis, vaccine types, skin and intradermal test results, second dose administration, and outcomes after the second dose.]



Skin prick test (SPT) and intradermal (ID testing)

Eight patients (21.1%) were tested positive in our study.

One patient tested positive for medications containing PEG alone (Movicol) by SPT, while five patients tested positive for polysorbate 80-containing medications alone (Triamcinolone Acetonide), which was observed by ID testing. Another patient tested positive for both PEG (Movicol) by SPT and polysorbate 80 (Triamcinolone Acetonide) by ID testing. The last patient tested positive for both PEG (Methylprednisolone Acetate) and Polysorbate 80 (Prevnar 13) by ID testing.

Among the cohort of patients who reported anaphylaxis after receiving mRNA COVID-19 vaccine, four tested positive via ID.

Patient number 8 (Table 3) underwent allergy testing four months after the index reaction and had a positive SPT to PEG3350 1:1 of 170 mg/ml; we proceeded with the ID test for polysorbate 80 to find a safe alternative vaccine. She developed a positive ID test for triamcinolone acetonide at 1:1 of 40 mg/ml concentration. Ten minutes after the positive ID test and 40 min after the positive SPT, she developed generalized itching with urticarial rash, cough, shortness of breath, and a wheezy chest. She was treated with Epinephrine (1:1,000) 0.3 mg IM two injections 10 min apart, inhaled beta2-agonist, and hydrocortisone 200 mg IV. She was transferred to the ED for observation and was discharged after 10 h in stable condition. One week later, she was symptom-free during a clinic visit; spirometry showed an FEV1 of 67% predicted (2.20 L), with significant post-bronchodilator change, so the diagnosis of asthma was made at that point, and she started on regular inhaled corticosteroid. This patient was advised against COVID-19 vaccines.



Impact of negative skin testing on subsequent COVID-19 vaccine doses

Of the 30 patients who tested negative for both SPT and ID testing, ten patients (33.3%) received an additional dose of the COVID-19 vaccine, while the remaining patients refrained from further doses. Seven patients received the same vaccine, two developed a similar reaction to the first dose, generalized urticaria, within a few minutes of receiving the vaccine, while the remaining five patients (71%) reported no further adverse reactions. The negative predictive value of skin testing was determined to be 71.4% (where true negatives were defined as patients with negative skin testing and who tolerated the vaccine).

Three patients (37.5%) of those who had previously experienced anaphylaxis after the first dose of the mRNA COVID-19 vaccine had negative allergy testing and received a different type of vaccine. Two (66%) tolerated the alternative vaccine without issues, while one (33%) experienced an anaphylactic reaction similar to the reaction triggered by the mRNA COVID-19 vaccine. This patient [patient number 3 (Table 3)] developed generalized urticaria, angioedema of the face and shortness of breath after receiving the AstraZeneca vaccine. He was treated in the emergency department with intramuscular epinephrine (Figure 1).




Discussion

The reported allergic reactions, including severe cases, following the COVID-19 vaccination during the pandemic significantly contributed to vaccination hesitancy worldwide (17). The need for booster doses of the COVID-19 vaccine (14) prompted the development of a strategy to identify patients who can safely receive additional vaccinations and those who should avoid them despite the paucity of data on the outcome and validity of allergy testing. On the other hand, allergy consultation, with or without allergy testing, has helped to assure patients and reduce vaccination fear (18).

In addition, Banjri et al. proposed an algorithm to risk stratify patients based on their clinical history and allergist evaluation for the possibility of allergy testing (19). Therefore, utilizing available resources was crucial to address vaccine hesitancy during the pandemic.

Previous reports have shown that women are more likely than men to report adverse events following COVID-19 vaccination, with younger individuals experiencing a higher frequency of these reactions. At the same time, older adults are at greater risk for severe side effects (20). Our findings align with this, as most of our study population consisted of middle-aged females.

It has been proposed that individuals with food and drug allergies, along with a history of anaphylaxis, may have an elevated risk of developing cutaneous reactions to the COVID-19 vaccine; however, most of these reactions are generally mild (21). Our study observed a high prevalence of allergic comorbidities among our cohort, particularly food and drug allergies Furthermore, the majority of reported reactions in our cohort were mild.

Few studies have explored the procedure and outcome of allergy testing in individuals with a history of allergic reactions to COVID-19 vaccines or other allergic disorders from different populations (Supplementary Table E1). However, there were few reports from the Middle East and, to our knowledge, no reports from the Gulf region. Some researchers have also used COVID-19 vaccines for allergy testing. Most of the studies in Supplementary Table E1 concluded that the allergy skin testing for PEG and polysorbate 80 with or without the COVID-19 vaccine has limited predictive value in predicting tolerance to the second dose.

Few have concluded that the overall positivity rate of allergy skin testing has been low, but using the vaccine as part of the testing process may enhance sensitivity (22–24).

A 2023 systematic review and meta-analysis by Greenhawt, M. et al. analyzed 20 studies on skin testing (SPT) for BNT162b2, mRNA-1273, PEG, and Polysorbate 80. A total of 317 individuals underwent 578 skin tests. The overall sensitivity for predicting allergic reactions was 0.03 (95% CrI 0.01–0.08), with a specificity of 0.98 (95% CrI 0.95–1.00). Sensitivity for SPT with the mRNA vaccines was 0.2 (95% CrI 0.01–0.52) and specificity 0.97 (95% CrI 0.9–1). Sensitivity for PEG and Polysorbate 80 was lower, at 0.02 (95% CrI 0.00–0.07) and 0.03 (95% CrI 0.00–0.11), respectively, with specificity of 0.99 (95% CrI 0.96–1) for PEG and 0.97 (95% CrI 0.91–1) for Polysorbate 80 (25).

Due to limited resources and vaccine shortages during the early stages of the pandemic, our testing strategy focused on vaccine excipients rather than the vaccine itself. This approach was both resource-efficient and practical for addressing the challenges of that time. Also, to avoid false positive tests that were reported before with some medications due to local irritation effect (26), we performed the test on two healthy controls for each positive test. We calculated a negative predictive value of 71.4%, indicating that most patients with negative test results could safely receive the vaccine. However, this moderate predictive value highlights the need to remain cautious, as some risk of adverse reactions still exists.

Furthermore, the same meta-analysis reviewed three reports, revealing that most second-dose reactions occurred in non-sensitized individuals. Only a few patients had positive skin tests, with three reacting to the vaccine, one to PEG, and none to polysorbate 80. Among the six severe reactions following the second dose of an mRNA vaccine, four occurred in patients with no prior sensitisation to the vaccine or its excipients. The overall sensitivity of skin testing was notably low, identifying only around 3% of individuals who experienced immediate allergic reactions upon revaccination with the vaccine, PEG, or polysorbate 80 (25).

In our cohort study, 21.1% of the patients tested positive for vaccine excipients, and seven were advised to avoid further vaccination. However, one patient with mild initial symptoms could safely receive another dose of the same vaccine (Moderna) without complications despite having positive allergy ID testing for polysorbate 80 (Triamcinolone Acetonide). Of the 30 patients who tested negative, 10 (33.3%) patients only proceeded with further vaccinations. Seven (70%) received the same vaccine, while three patients opted for an alternative vaccine. Among these ten patients, three (30%) experienced a recurrence of the previous reaction (one developed anaphylaxis, and two had acute urticaria) and were advised against further doses, while the remaining patients reported no further reactions. No pre-medications or graded vaccine dosing were used for the subsequent vaccine doses. The remaining 20 patients who tested negative chose to abstain from receiving additional vaccine doses.

Interestingly, 50% of patients who reported anaphylaxis after receiving the first mRNA COVID-19 vaccine had positive test results, indicating that allergy testing might help to identify potential risks in patients with a history of immediate IgE-mediated reactions. However, the 50% rate also suggests that further studies are needed to refine these tests' predictive value and identify additional factors contributing to vaccine-related allergic reactions. Additionally, we could not revaccinate patients with positive test results due to safety and ethical considerations, limiting our ability to assess the test's positive predictive value.

Since August 2022, we have stopped performing allergy skin testing for the COVID-19 vaccine excipients. After allergy consultation, anxious patients or patients suspected to have an allergy to PEG or polysorbate 80 were referred to administer the vaccine under supervision at the HMC Center of Communicable Disease (i.e., in a hospital setting) or advised to receive a vaccine not containing PEG or polysorbate 80 based on availability and clinical suspicion.

To our knowledge, this is the first study from the Gulf region to report the frequency and type of allergic reactions to the COVID-19 vaccine and the use of COVID-19 vaccine excipients allergy testing. A limitation of this study was its retrospective nature, and the testing did not include the COVID-19 vaccine itself due to limited accessibility and resources of the COVID-19 vaccine during the pandemic. Another limitation was a possible underestimation of patients tolerating further vaccinations because most patients with negative allergy testing refused to receive further vaccine doses.



Conclusion

Most allergic reactions secondary to the mRNA COVID-19 vaccine reported in Qatar were mild. During the pandemic, a specific management protocol for patients with a history of allergic reactions to the COVID-19 vaccine was required to assure the public and reduce vaccine hesitancy. Our test showed a low positivity rate. Based on current evidence, we acknowledge that routine skin testing with PEG or polysorbate 80 may not help predict or risk-stratify patients for COVID-19 vaccination decisions. Further research is needed to explore and understand the exact mechanism of COVID-19 vaccine allergic reactions, hence developing an accurate allergy testing protocol.
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Background: Cardiac involvement in anaphylaxis remains difficult to assess; however, histamine release during an anaphylactic reaction can induce functional and metabolic alterations in the myocardium. Mast cells, identified within myocardial fibers, perivascular tissue, and arterial structures, play a crucial role in systemic and cardiac anaphylaxis through the release of inflammatory mediators, including histamine, platelet-activating factor, cytokines, chemokines, tryptase, chymase, prostaglandins, and leukotrienes. Hymenoptera venom immunotherapy (VIT) is the most effective strategy for preventing systemic reactions in sensitized individuals. Although VIT is generally well tolerated, severe allergic reactions can occur, particularly during the build-up phase, while they are rare in the maintenance phase.



Case report: We present the case of a 57-year-old male with a history of severe systemic reactions (SSR) to Vespula stings who experienced cardiac anaphylaxis during the maintenance phase of VIT. He started VIT with a conventional up-dosing schedule, which was well-tolerated. However, during the third monthly maintenance dose, he developed an anaphylactic syncopal episode with a right bundle branch block (RBBB) on ECG. He was treated promptly with adrenaline, corticosteroids, and antihistamines, and his ECG normalized within 20 days.



Conclusions: This case underscores the potential cardiac involvement in anaphylaxis during VIT maintenance and highlights the need to systematically evaluate cardiovascular manifestations during anaphylaxis episodes to optimize risk assessment and management.
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Introduction

Cardiac involvement in anaphylaxis is difficult to assess, but it has been described that histamine release during an anaphylactic reaction can cause functional and metabolic changes in the heart (1).

Mast cells identified in human heart are involved in systemic and cardiac anaphylaxis through the release of inflammatory mediators such as histamine, platelet activating factor, cytokines, chemokines, tryptase, chymase, prostaglandins and leukotrienes; in the heart they can be found between myocardial fibers, in the perivascular tissue, in the adventitia and arteria intima (2).

Hymenoptera stings can trigger systemic allergic reactions that range from mild symptoms, such as hives, to severe and potentially fatal anaphylaxis in sensitized individuals (3).

The most effective treatment for preventing systemic reactions upon re-sting, including life-threatening episodes, is Hymenoptera venom immunotherapy (VIT) (4).

The schedule for VIT administration requires an induction phase followed by a maintenance phase; during the induction phase the venom is injected subcutaneously at increasing doses until the cumulative dose of 1 ml at the concentration of 100 microgr/ml (mcg/ml) is reached; in the maintenance phase the venom extract is administered at regular intervals to induce and maintain the state of tolerance (5).

VIT is generally a safe treatment; severe allergic reactions have been reported during the build-up phase of treatment while these events are rare during maintenance therapy (6, 7).

We present the case of a 57-year-old male with a history of severe systemic reactions (SSR) to Vespula stings who developed cardiac anaphylaxis during the maintenance phase of VIT.

In the context of our case report, we conducted a systematic review of the available studies to assess the presence of comparable clinical presentations, focusing on cardiac involvement in anaphylaxis.



Case description

A 57-year-old male with a history of SSR to Hymenoptera stings was referred from the Emergency Department to the Allergy and Clinical Immunology Unit of the University Hospital G. Martino in Messina, Italy, following an anaphylactic episode, characterized by systemic urticaria and syncope, triggered by an Hymenoptera sting. He recovered after treatment with 1 gr of intra venous (i.v.) hydrocortisone, intramuscular (i.m.) chlorpheniramine and 500 mcg i.m. adrenaline. The allergy workup through personal medical history revealed a previous episode, 5 years before, of grade IV anaphylaxis according to Mueller's classification (8), after a wasp sting. At that time the patient had been found unconscious in a public space and urgently transported to the Emergency Department under a red code status. The patient had been advised to undergo an allergic screening to evaluate the feasibility for VIT. However, after recovering from anaphylaxis, he declined further allergy investigations as he could not afford the expenses of VIT. Therefore, he had been instead prescribed an adrenaline auto-injector with instructions on its proper use. After having experienced the second anaphylactic event following a wasp sting, the patient was evaluated in our allergy unit. This time he gave his consent to allergy screening; skin testing with airbone allergens such as dust mites, fungi, pollens, animal dander were negative while skin testing with Vespula, Honey Bee, Polistes and Vespa crabro venom extracts (Anallergo, Scarperia and San Piero, Italy) and venom specific IgE measurements (Pharmacia-Cap System, Stockholm, Sweden) confirmed Hymenoptera venom allergy (HVA) due to sensitization to Vespula venom. Routine blood tests were within normal limits, total IgE was 7.43 KU/L (normal range <100 KU/L) and Baseline Serum Tryptase (BST) levels were 6.8 ng/ml therefore within the normal range of 1.0–11.4 ng/ml (ImmunoCAP Tryptase Fluoroenzyme-immunoassay, Thermo Fisher/Phadia AB, Uppsala, Sweden). The REMA score calculation was applied (9, 10) (Table 1) using a cut-off ≥2 as a high-risk score for clonal mast cell disorders (CMD). The REMA score was calculated according to gender (+1 for males), presence of urticaria as skin symptom during the SR (−2 if present), syncope during the SSR (+3 if present) and BST levels (−1 for levels <15 ng/ml). Therefore, the REMA score resulted in +1, indicating no immediate suspicion of CMD. The patient agreed to initiate VIT as, in the meantime, a VIT treatment, Alutard Vespula (ALK-Abellò, Milan, Italy), had been approved by the European and Italian medicines agencies as a pharmaceutical intervention to be carried out in a hospital setting and supplied in Italy to patients with HVA through the Italian National Health System. The patient commenced VIT with Alutard Vespula, a depot Vespula venom extract adsorbed on aluminum hydroxide. A conventional up-dosing schedule was followed (Table 2) allowing to reach the maintenance dose of 100.000 standard quality units (SQ-U) equal to 100 mcg of Vespula venom extract in 15 weeks. VIT up-dosing was well-tolerated and successfully completed. The maintenance phase was continued monthly with subcutaneous injections (s.i) of 100.000 SQ-U equal to 100 mcg of Vespula venom extract. However, 8 min after the third monthly dose injection, the patient experienced an anaphylactic syncopal episode without any other clinical manifestations such as dyspnea, urticaria, tremors, and nausea. Immediate management of the anaphylactic shock included i.m. administration of 500 mcg of adrenaline followed by 1 g of i.v. hydrocortisone, and 10 mg i.m. chlorpheniramine, along with intravenous fluids. Consciousness was promptly restored, and vital signs were monitored. The ECG (Figure 1A), reviewed online by a cardiologist, showed a right bundle brunch block (RBBB); this sign had never been present in previous ECGs. As cardiac enzymes resulted within normal ranges, no cardiovascular treatment was suggested. Serum tryptase was measured straight after anaphylaxis and it resulted slightly above the normal range (15.6 ng/ml). As the patient recovered completely, after 4 h of clinical observation, he was discharged from hospital.


TABLE 1 The table reports the REMA score developed by the Spanish network on mastocytosis (9, 10), a support tool for determining which patients with previous anaphylaxis require additional diagnostic evaluation.

[image: Table listing criteria and scores for predicting clonal mast cell disorder: gender (male, 1; female, -1), symptoms (no urticaria or angioedema, 1; urticaria or angioedema, -2; presyncope or syncope, 3), baseline serum tryptase (<15 ng/ml, -1; >25 ng/ml, 2). A score of 2 or more suggests high likelihood.]


TABLE 2 The table reports the VIT schedule used, starting with a conventional Up-dosing schedule and followed by monthly maintenance doses every 28 days.

[image: Table showing a stepwise immunotherapy dosing schedule with columns for vial number, concentration in SQ-U per milliliter, week number, injection number, volume in milliliters, and dosage in SQ-U per milliliter. Each row describes a specific injection, with dosages gradually increasing across four vials and up to monthly dosing maintenance.]


[image: Electrocardiogram graphic showing two panels labeled Figure 1A and Figure 1B. Figure 1A displays irregular, chaotic waveforms consistent with atrial fibrillation across all leads. Figure 1B displays regular rhythmic waveforms with clear P waves, consistent with normal sinus rhythm. Each panel includes standard twelve-lead ECG tracings recorded over ten seconds.]
FIGURE 1
(A) The ECG, performed during the anaphylactic reaction after VIT maintenance dose administration, showed a RBBB. (B) The ECG performed 20 days after the anaphylactic reaction was normal showing sinus rhythm.


Other variables that could have caused a systemic reaction rather than VIT were ruled out as the patient had eaten his usual breakfast 4 h before without taking any drugs.

Twenty days after the event, the patient underwent further cardiology evaluation, and the ECG was normal showing spontaneous normalization (Figure 1B). Another tryptase measurement yielded a value of 11.1 ng/ml.

The above-described severe adverse drug reaction (SAD) has been reported to the Italian medicines' agency with the code number 970329.



Discussion

Hymenoptera VIT is a well-established, highly effective intervention for preventing systemic reactions in patients with HVA (4); adverse reactions during VIT administration, particularly in the build-up phase, have been reported in 16%–40% of patients treated with Apis VIT and in 4%–19% of patients treated with Vespula VIT, while severe allergic reactions are rare (11–14). It has been reported that prophylactic administration of Omalizumab could be considered in patients with previous adverse reactions to VIT, but it is still an off label use (6). This case report underscores the complexity of risk stratification before starting VIT, particularly when BST levels are within normal range. Serum tryptase, a marker of mast cell activation, is reported to have a key role when evaluating the risk of anaphylaxis (15). BST has long been regarded as a biomarker for assessing the risk of SSR in subjects with a diagnosis of HVA (16). Elevated BST levels, particularly those above 11.4 ng/ml, are typically associated with a higher risk of severe anaphylaxis (17). Nevertheless, BST levels of 5 ng/ml or 8 ng/ml were present in subjects with SSR after a field sting; in addition, recent studies have shown that tryptase levels traditionally considered as normal may still portend a higher risk of severe reactions in patients with a history of severe HVA, undergoing VIT (18, 19). Our patient's BST levels, though not initially alarming based on traditional thresholds, increased slightly when evaluated during anaphylaxis. This data is supported by previous findings of serum tryptase levels ≥ 8.23 ng/ml identifying anaphylaxis when the blood is drawn less than 6-h from the beginning of anaphylaxis (20). Routine laboratory tests of anaphylaxis are up to now limited to the evaluation of serum total tryptase levels; further research is still needed to be able to evaluate other biomarkers of anaphylaxis such as PAF, chymase, carboxypeptidase A£, dipeptidyl peptidase, basogranulin, and CCL-2; the half-life of these biomarkers is challenging for their routine measurement in real life (21). A multidisciplinary approach should be or is expected to be used to analyze blood samples collected from anaphylaxis patients in the Emergency Department. Previous studies have reported the involvement of cytokines such as IL-6 and IL-10 in such cases (22). Furthermore, biomarkers of anaphylaxis could also be searched in other body fluids such as urine samples (23). A Spanish network on Mastocytosis has developed a score, the so-called REMA score (9, 10), which is an important support tool for determining which patients with previous anaphylaxis require additional diagnostic evaluation (Table 1). The occurrence of a severe anaphylactic episode during the maintenance phase of VIT in our patient, with a high REMA score, underscores the need for a more personalized approach to anaphylaxis risk assessment, particularly in cases where tryptase levels are only slightly elevated (24–26). Patients with a REMA score of less than 2 and a level in the normal range of tryptase may not require immediate investigation. However, those with higher scores (≥2) often need further diagnostic workup, such as bone marrow biopsy and KIT mutation analysis to rule out clonal mast cell disorders (25, 27). In our patient the SR to the maintenance dose of Vespula VIT caused syncope with ECG alterations; the REMA score this time was >2 because of hypotensive anaphylaxis without skin symptoms, a score very suggestive of a MCD. Unfortunately, all these considerations are not sufficient to predict a possible cardiac involvement during anaphylaxis. The heart is a mast-cell rich organ as the presence of such cells has been shown in the endothelium of heart vessels (28). Mastocyte release of histamine in the heart has been reported to strongly influence ventricular function and cardiac rhythm (29) and plays a role in anaphylaxis as human heart mast cells express immunoglobulin E receptors, the so called FcɛRI (27). It has been reported that cardiovascular collapse can be immunologically induced by intracardial histamine release (30). In experimental anaphylaxis with guinea pig hearts, quick and prolonged decrease of coronary blood flow, abrupt increase of heart rate, transient increase in ventricular contractility, arrhythmias such as idioventricular rhythm and conduction defects, were elicited; the latter ranged from partial to complete atrioventricular block (31). Heart involvement in animal models of systemic anaphylaxis has been reported. Guinea pigs were passively sensitized by anti-ovalbumin rabbit serum and 24 h later their hearts were excised and isolated and anaphylactic challenge was induced by a bolus injection of ovalbumin showing possible involvement of platelet activating factor (PAF) in anaphylaxis (32) while mice were sensitized to hazelnut and after repeated oral allergen challenge expansion of cardiac mastcells in the pericardium and myocardium was shown and IL-6 and CCR1/3 and CXCR2 signaling chemokines were significantly elevated (33). No investigation was carried out to verify if the anaphylactic shock after administration of a maintenance dose of Vespula VIT was caused by an IgE mediated mechanism or by other types of adaptive immune responses mediated via IgG or complement as these investigations are not routinely available; in mice IgG subclasses except IgG3 have shown to be capable of inducing anaphylaxis (34). IgG4, instead, are known to be produced during VIT acting as suppressors of anaphylactic responses inhibiting the activation of effector cells (35). Considering other pathways than IgE-dependent in anaphylaxis is an unmet need for a precision medicine approach of the follow-up of patients with anaphylactic reactions, therefore improving risk stratification (36). Anecdotal case reports have been presented describing electrocardiographic alterations during anaphylactic shock such as widespread ST segment elevation, highlighting that the electrocardiogram (ECG) is an essential procedure during an anaphylactic reaction (37, 38). In this report, the RBBB, which developed during anaphylactic shock from VIT, resolved after anaphylaxis treatment, suggesting a direct hemodynamic or inflammatory mechanism in this otherwise healthy patient. To our knowledge, this is the first reported case of cardiac anaphylaxis secondary to VIT administration Likely, this event occurred as a manifestation of Kounis syndrome (KS) which is a consequence of the release of inflammatory cytokines through mast cell activation in the heart, causing cardiac anaphylaxis with coronary artery vasospasms (2), induced by various conditions, drugs, environmental exposures, foods and coronary stents (39).“Type I” KS occurs in patients with normal coronary arteries, in which an allergic reaction triggers mast cell-mediated vasospasm, inducing transient ischemic ECG changes despite normal cardiac enzymes (40). It is thought that this variant could be a manifestation of endothelial dysfunction secondary to endogen oxidative stress induced mastocytes' degranulation (41). Several pharmacologic and environmental triggers have been identified as a cause of KS (42) including food even in the form of exercise-induced-food-dependent KS (43). Clinical cases of KS have been reported after a Hymenoptera sting, both wasp and bee stings, even in children (44–46). Heart involvement in systemic anaphylaxis caused by other types of immunotherapies, non-VIT, has not yet been reported. To explore whether cases of anaphylaxis with cardiac involvement, particularly a RBBB, during the maintenance phase of VIT, had been previously reported a systematic search on PubMed was conducted. Our initial search on PubMed Advanced Search Builder, using the keywords (cardiac anaphylaxis) AND (VIT)) AND (right bundle branch block), made zero results. We then broadened the search to (cardiac anaphylaxis) AND (VIT), which returned eight results but following a detailed analysis, no articles were found to be relevant. We expanded our search to investigate cardiac involvement in anaphylaxis triggered by drugs, foods, and Hymenoptera stings. The initial search recovered 463 articles on cardiac anaphylaxis associated with drug allergy, 259 articles related to food allergy, and 36 articles concerning Hymenoptera venom allergy. However, many of these studies were not directly relevant to our investigation. To improve specificity, we refined the search by applying filters to include only case reports published in English within the last six years, from January 1, 2019, to January 31, 2025. This approach restricted the results to 25 articles on cardiac anaphylaxis correlated to drug allergy, 7 related to food allergy, and 2 associated with Hymenoptera venom allergy. Each article was then meticulously analyzed, and only those presenting well-documented and clinically significant cardiac involvement were included. Case reports in which there was a pre-existing cardiac condition, or the topic was irrelevant or unrelated to our research were excluded. Following this analysis, 4 studies on cardiac anaphylaxis due to drug allergy and 2 studies related to Hymenoptera stings were included, while no articles on food allergy met the inclusion criteria. The selected studies are summarized in Table 3. The results confirmed the exceptional nature of our cardiac anaphylaxis case report from maintenance VIT, as no documented case matched our exact criteria. This finding highlights the need for further research to deepen our understanding of this uncommon presentation and its underlying mechanisms.


TABLE 3 The table reports the articles selected through PubMed research.

[image: Table summarizing six case reports and reviews on cardiac anaphylaxis and drug or hymenoptera venom allergy, displaying author, year, title, aims, and conclusions for each article, with a division between drug allergy and hymenoptera venom allergy sections.]



Conclusions

The clinical case described in this article emphasizes that even during the maintenance phase, generally associated with reduced risk of reactions to VIT, severe reactions can occur.

Even patients with a previous low REMA score but moderately elevated tryptase levels should be carefully monitored, as they may still harbor a latent risk for severe anaphylaxis. A more nuanced and personalized approach to risk stratification, considering all relevant clinical and biochemical markers, is essential to optimize patient safety and prevent life-threatening reactions during long-term VIT treatment.
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intramuscular injection of diclofenac:
Aliterature review based on  case report.

Aims

1t highlights the potential for nonsteroidal anti-
inflammatory drugs (NSAIDs), such as
diclofenac, to trigger hypersensitivity reactions
with significant cardiac involvement. Specifically,
it underscores the importance of recognizing
Kounis syndrome, a hypersensitivity-associated
acute coronary syndrome, as a possible

Conclusions

‘The authors illustrate the rare but critical
association between anaphylaxis and acute
coronary syndromes, particularly Kounis
syndrome type 1, due to coronary vasospasm and
highlight the importance of considering
hypersensitivity reactions as potential triggers of
cardiac events.

of drug-induced anaphylaxi

Morin et al.
2024 (45)

Severe anaphylaxis after chimeric antigen
receptor T-cell injection: a case report.

It describes a rare case of severe anaphylaxis with
cardiac arrest afier Tisagenlecleucel injection for
Diffuse Large B cell Lymphoma, who recovered
affer resuscitation and intensive care treatment,
and analyzes data from the FDA Adverse Event
Reporting System (FAERS) to assess the
occurrence of anaphylactic reactions after CAR-T
cell therapy.

‘The authors conclude that this case and the
database analysis indicate that severe anaphylaxis,
including cardiac arrest, can occur following CAR-
T cell infusion. Clinicians should be aware of this
potential complication and be prepared for
prompt recognition and management.

Gan and Ma
2023 (49)

Hypersensitivity reaction to nedaplatin: A case
report and literature review.

It highlights the potential for severe systemic
hypersensitivity reactions associated with
nedaplatin chemotherapy, emphasizing early
detection, prompt intervention, and improved
prevention strategies for managing
hypersensitivity reactions in patients undergoing
nedaplatin treatment.

Systemic hypersensitivity reactions to nedaplatin,
though rare, can be rapid and life-threatening.
Immediate drug discontinuation and appropriate
emergency interventions, including oxygen
therapy, corticosteroids, and antihistamines, are
crucial for patients’ safety. Close monitoring of
infusion rates and vital signs is essential for early
detection and prevention.
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2022) (50)
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An unusual case of concurrent Kounis
syndrome and prolonged QT in a young
patient.

It emphasizes the rare but ritical occurrence of
Kounis syndrome and prolonged QTc in a young
patient following a single dose of Domperidone
and Lansoprazole. The report aspires to raise
understanding of the potential cardiovascular
risks associated with drug-induced allergic
reactions, emphasizing the importance of early
diagnosis and careful management to prevent
severe complications.

Cardiac anaphylaxis and food allergy

No items included

‘The authors highlighted the importance of
considering Kounis syndrome as a possible
diagnosis in patients presenting with drug-induced
allergic reactions, especially when the symptoms
mimic acute coronary syndrome. In this case, the
use of Domperidone and Lansoprazole triggered
an allergic reaction that led to both Kounis
syndrome and prolonged QTc

Cardiac anaphylaxis and hymenoptera venom allergy

Title

A case of repeated Kounis syndrome afer
anaphylactic shock: A note for disease
‘management.

Postmortem Biochemistry and
i i in ic Death

Aims

Itincreases understanding of Kounis syndrome as
icati hyl

a rare but serious of It

Conclusion:

The authors underline that Kounis syndrome can

‘manifest si with or after an

highlights the importance of early recognition,
appropriate management, and long-term
monitoring to prevent recurrent cardiac events.

This case illustrates the silent lethality of

hyl.

Due to Hymenoptera Sting: A Forensic Case
Report.

the challenges in its forensic
diagnosis, and the fatal impact of anaphylaxis
with significant cardiac involvement.

anaphylactic reaction and may lead to recurrent
coronary events. This case emphasizes the need for
vigilant cardiac monitoring following anaphylaxis,
as delayed or recurring ischemic episodes can
ocur, necessitating timely intervention and long-
term follow-

‘The authors concluded that Forensic investigations
determined anaphylactic shock due to
Hymenoptera stings as the cause of death, with
respiratory and cardio-circulatory involvement,
including possible coronary vasospasm.
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Mean = SD

41.26%14.38
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40 (49-28.25)

Range

19-75
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36 (94.7%)
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Caucasians

24 (63.2%)
7 (18:4%)

Asians (non-Arabs)

7 (184%)

Allergic Comorbid® n (%)

27 (71.2%)

Asthma 8 (211%)
Chronic spontaneous urticaria 7 (18.4%)
Allergic rhinitis 4 (105%)
Chronic rhinosinusitis 3 (7.9%)
Chronic Induced urticaria 1(2.6%)
Atopic Dermatitis 1(26%)
Drug allergy 14 (36.8%)
Penicillin 6 (15.8%)
NSAIDs 4 (105%)
Ciprofloxacin 1(26%)
Lidocaine = 1 1.(26%)
Tamoxifen 1(26%)
Can’t remember 2 (5.3%)
Food Allergy 7 (18:4%)
Seafood 4 (10.5%)
Kiwi 1(26%)
Mango 1.(26%)
Nuts 1(26%)
Strawberry 1(26%)
Insect allergy 2 (53%)
Previous Anaphylaxis 8(21.1%)
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Comorbidity Collaboration result vaccination
criteria of
anaphylaxis (17)

Asthma Within 5 min: tongue Negative Received different
swelling, shortness of vaccine and no reported
breath and reactions.
hypotension

2| s [F Irish None Within 20 min: itchy | Level 1 Negative No
eyes, urticaria,
shortness of breath,
hypotension and
dizziness
3 51 M Jordanian Food allergy to Kiwi Within 20 min: tongue | Level 1 Negative Received a different
and lips angioedema, vaccine and developed
urticaria, and loss of urticaria, angioedema
consciousness and shortness of breath
4| s [F Qatari None Within 5 min: Level 1 Negative Received different
urticaria, itchy throat, vaccine and no reported
vomiting and shortness reactions.
of breath and wheezing
5| 28 [F Bahraini CRS, Asthma, AD, CSU | Within 1 min: Level 1 Positive ID test | No
Urticaria, angioedema for polysorbate
of the face and tongue, 80
shortness of breath and
dizziness.
6 29 |F Qatari CRS, Asthma, insect allergy, | within 4 h: Urticaria, | Level 1 Positive ID test | No

Food Allergy (eggplant, facial angioedema, for polysorbate

Kiwi, nuts and pineapple), | throat tightness and 80

Drug allergy (Lidocaine), | shortness of breath.

csu

7| a1 [F Qatari Drug Allergy, Previous Within 15 min: Level 2 Positive ID test | No
Anaphylaxis (after receiving | Urticaria, throat for polysorbate
Racecadotril and tightness and shortness 80
i of breath.
8| 30 |F Saudi Food allergy (seafood, Within 5 min: Level 1 Positive SPT for | No

strawberry, berries), urticaria, angioedema PEG and

Previous Anaphylaxis of lips, shortness of ‘positive ID for

secondary to strawberry), | breath and dizziness. Polysorbate 80

Drug allergy (Augmentin)

AD, atopic dermatits; CRS, chronic rhinosinusitis; CSU, chronic sponatnoues urticaria
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COVID-19 vaccine Testing

Allergic reaction from COVID-19 vaccine

Frequency
(Percentage)

N =38

Acute Urticaria (within 6 h)

11 (28.9%)

Anaphylaxis
Non-specific

8 (21.1%)
6 (15.8%)

Urticaria acute (delayed after 6 h)

6 (15.8%)

Exacerbation of chronic urticrtia

3 (7.9%)

Eczema

2 (5.3%)

Delayed reaction exanthematous rash

1(2.6%)

Acute non-itchy erythematous macules

1 (2.6%)

mRNA COVID-19 vaccine

Pfizer-BioNTech BNT162b2

32 (84.2%)

Moderna mRNA-1273

6 (15.8%)

Positive Skin Prick test

2 (5.3%)

Polyethylene Glycol (PEG)

2 (5.3%)

Polysorbate 80

0 (0%)

Positive test

7 (184%)

Polysorbate 80°

7 (18.4%)

PEG"

1(2.6%)

Anaphylaxis developed during the test

1 (2.6%)

Second dose vaccine

11 (28.9%)

Received the same vaccine
Received different vaccines (Pfizer, AstraZeneca)

8 (21.1%)
3 (7.9%)

The outcome of those who received a 11 (28.9%)
second dose of the vaccine
No reported reactions 8 (21.1%)
Developed similar reaction 1(2.6%)
Developed the same reaction (Acute urticaria) 2 (53%)

*One patient has a positive Intradermal test for both PEG and polysorbete.
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Rx:
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