Connecting the Dots: Strongyloides stercoralis and Chronic Urticaria with Angioedema

Abstract: 
Urticaria and angioedema are common in allergy clinics, but their association with parasitic infections is underexplored. A 70-year-old Puerto Rican woman with hypertension, diabetes, and asthma presented with chronic urticaria and angioedema. She had chronic eosinophilia (maximum 1600 cells/μL), elevated IgE (1417 IU/mL), and IL-5 (2.9 pg/mL). A parasitic workup confirmed S. stercoralis IgG. Ivermectin treatment resolved her angioedema and urticaria, led to mild improvement in her asthma, and resulted in normalized eosinophil and IL-5 levels, along with a decrease in IgE levels. Like our case, a few other studies have shown improvement in allergic conditions after treatment, though this area remains understudied. This case highlights the importance of parasite testing in chronic urticaria and angioedema, especially in eosinophilic patients from endemic regions. Antiparasitic treatment can significantly improve symptoms, underscoring the need for more research on the connection between parasitic infections and allergic diseases.
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Introduction:
 Strongyloides stercoralis is an intestinal roundworm that is often overlooked, but has a global prevalence that affects over one hundred million people worldwide.1 It can manifest from nonspecific symptoms to hyperinfection and disseminated disease that can be fatal. The human host is infected by direct skin penetration of the filariform larvae. Parasitic females reproduce, hatch their eggs, and release the rhabditiform larvae that are either excreted to start a free-living cycle or lead to autoinfection.2 It can also present with recurrent asthma exacerbations and hives, making proper recognition and workup important to prevent a delayed diagnosis and treatment.3 Urticaria and angioedema are frequently presenting complaints in allergy clinics. Although the immunomodulatory effects of helminths have been well documented, and many patients with allergic symptoms test positive for Strongyloides, there is a relative lack of literature on the association between parasites and allergic diseases. 

Case Presentation:
Here, we present a case of a 70-year-old woman born in Puerto Rico, with a past medical history of hypertension, diabetes, and asthma. She presented with chronic diffuse urticaria characterized by generalized body itching and hives occurring almost daily since childhood. Additionally, she experienced occasional episodes of lip and tongue numbness and swelling every few months, leading to difficulty speaking. This required one emergency department visit and a few uses of Epinephrine injections at home. Laboratory tests revealed significant chronic eosinophilia for the last 16 years, with a maximum absolute eosinophil count of 1600 cells/μL. 
To further evaluate her eosinophilia, a parasitic workup was performed, which was positive for S. stercoralis IgG. She also had elevated levels of serum IgE (1417 IU/mL) and serum IL-5 (2.9 pg/mL). Other laboratory tests including Trichinella and Toxocara antibodies, antinuclear antibody, ESR/CRP, and complement levels were normal. The patient was treated with two doses of Ivermectin 200 μg/kg. A few months post-treatment, she reported no episodes of angioedema and only experienced one mild episode of urticaria, which lasted for a few hours and was described by her as "much milder compared to before." She also reported mild improvement in her asthma symptoms, including subjectively slightly better breathing and reduced wheezing. Upon further inquiry, she reported her exercise tolerance, which was limited by her breathing, to a few blocks, did not change, and she had been using the same amount and frequency of her maintenance and rescue inhalers. Repeat lab tests six months after treatment showed a normal absolute eosinophil count of 300 cells/μL, a normal IL-5 level of 0.5 pg/mL, and a decreased serum IgE level of 562 IU/mL. She will be followed in the allergy clinic for monitoring of her symptoms including any recurrence of symptoms, absolute eosinophil count, and serum IgE and IL-5 levels.
Discussion:
Strongyloides stercoralis is a soil-transmitted nematode endemic to tropical and subtropical regions, including Southeast Asia, sub-Saharan Africa, South America, the Caribbean, the Southeastern United States, and Southern Europe.4 It is estimated that strongyloidiasis affects 100-370 million people worldwide.5, 6 Risk factors for contracting a Strongyloides infection include contact with soil from endemic areas, immunosuppressive diseases, such as diabetes, human immunodeficiency virus, human T cell-lymphotropic viruses, and alcoholism, as well as the use of immunosuppressive medications, such as corticosteroids.7, 8 
The clinical presentation of Strongyloides infection can vary widely, ranging from asymptomatic cases to sepsis with organ damage due to hyperinfection.7 Hyperinfection syndrome denotes an acceleration of S stercoralis’ normal life cycle, leading to an overwhelming worm burden within the traditional reproductive route (the skin, gut, and lungs), in the setting of immunosuppression.7 Skin involvement typically manifests as an itchy, serpiginous rash at the site of larval penetration, with "larva currens" or "running" larva being a pathognomonic dermatologic sign of strongyloidiasis.7 Some patients experience gastrointestinal symptoms, such as diarrhea, constipation, anorexia, and epigastric pain,9 while others may present with allergy-like symptoms, including angioedema, and chronic urticaria which affects nearly one-third of patients.9, 10, 11 Strongyloides can also mimic asthma, with its larvae triggering dry cough, dyspnea, and wheezing upon entering the lungs.7, 12, 13 Individuals from or who have visited endemic areas, presenting with larva currens rash, gastrointestinal symptoms, angioedema, urticaria, or asthma should undergo testing for Strongyloides. Since many patients may remain asymptomatic, Strongyloides should also be considered in cases of unexplained eosinophilia or elevated IgE levels. One systematic review and meta analysis found that almost 70% of patients had eosinophilia.13 Our patient had chronic eosinophilia for 16 years in addition to her symptoms, representing a missed opportunity for an earlier diagnosis.
Prompt diagnosis of Strongyloides infection is critical because corticosteroids, frequently used for allergic exacerbations, can precipitate hyperinfection syndrome, leading to end-organ damage.12 Hyperinfection can occur in the context of immunosuppression, with mortality rates exceeding 85%.14 Even brief courses of corticosteroids in non-immunocompromised patients have been linked to hyperinfection syndrome and death.15 Furthermore, other treatment options like antihistamines are limited due to side effects, especially in elderly patients like ours, underscoring the importance of addressing the underlying cause. There are no established gold standard tests for Strongyloides diagnosis. Since stool testing is not very sensitive, both stool and serologic evaluations are typically recommended to increase sensitivity.16 Multiple stool samples should be examined using concentration techniques to improve sensitivity although can still fail to yield a diagnosis.16 Serology testing is more sensitive than stool examination, particularly in chronic infections, although it may show cross-reactivity with other helminth infections.17In our case, the diagnosis was made based on serology testing. Once a diagnosis is made, appropriate treatment should follow.
Treatment aims to completely eradicate the parasite and is recommended for both symptomatic and asymptomatic individuals due to the risk of hyperinfection. Antiparasitic medications, such as Ivermectin, Thiabendazole, or Albendazole, can be used, with Ivermectin (200 micrograms/kg for two days) being preferred for its superior efficacy.7 Monitoring treatment response through serial stool or serologic testing for one to two years is crucial for all patients.7 ​​Our patient received Ivermectin, resulting in the resolution of her angioedema, significant improvement of her urticaria, and slight improvement of her asthma. Likewise, a few other retrospective observational studies have reported complete resolution or significant improvement in allergy symptoms (urticaria, angioedema, or rhinoconjunctivitis) in many patients post-treatment with minimal improvement in respiratory symptoms.10, 13, 18 Further research is necessary to delve into the relationship between parasite infections and allergic conditions. 
Conclusion:
This case highlights the importance of considering parasite testing in the workup of chronic urticaria and angioedema, especially in patients from endemic regions and those with eosinophilia since antiparasitic treatment could potentially significantly alleviate the symptoms. Additionally, accurate diagnosis and treatment are important not only for symptom relief, but also to prevent the inappropriate use of steroids and mitigate the potential complications of hyperinfection.
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