Name of Journal: World Journal of Clinical Cases
Manuscript NO: 45159
Manuscript Type: CASE REPORT

[bookmark: __Fieldmark__3_2967899777]davide.firinu@unica.itExercise-induced anaphylaxis with an Ayurvedic drug as cofactor: A case report

Losa F et al. Exercise-induced anaphylaxis with an Ayurvedic drug as cofactor

Francesca Losa, Margherita Deidda, Davide Firinu, Maria Luisa Di Martino, Maria Pina Barca, Stefano Del Giacco

Francesca Losa, Margherita Deidda, Davide Firinu, Maria Luisa Di Martino, Maria Pina Barca, Stefano Del Giacco, Department of Medical Sciences and Public Health and Unit of Allergy and Clinical Immunology, University Hospital “Duilio Casula”, University of Cagliari, Monserrato 09042, Italy

ORCID number: Francesca Losa (0000-0003-2315-4558); Margherita Deidda (0000-0002-2211-2594); Davide Firinu (0000-0002-5768-391X); Maria Luisa Di Martino (0000-0001-5878-2090); Maria Pina Barca (0000-0002-0335-6438); Stefano Del Giacco (0000-0002-4517-1749).

Author contributions: Losa F, Deidda M and Firinu D were responsible for the data analysis and interpretation and contributed to writing the manuscript; Losa F, Firinu D and Di Martino ML were responsible for the data selection and clinical interpretation of the data; all authors read and approved the final manuscript.

Informed consent statement: The patient gave written consent, however, the authors made efforts to remove identifying information to protect the privacy of the patient.

Conflict-of-interest statement: There are no conflicts of interest relevant to this article to disclose from any of the authors.

CARE Checklist (2016) statement: The authors have read the CARE Checklist (2016), and the manuscript was prepared and revised according to the CARE Checklist (2016). 

Open-Access: This article is an open-access article which was selected by an in-house editor and fully peer-reviewed by external reviewers. It is distributed in accordance with the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the original work is properly cited and the use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/

Manuscript source: Invited manuscript

Corresponding author: Davide Firinu, MD, PhD, Assistant Professor, Doctor, Research Fellow, Department of Medical Sciences and Public Health and Unit of Allergy and Clinical Immunology, University Hospital “Duilio Casula”, University of Cagliari, Asse Didattico “E1” Medicina, Cittadella Universitaria, Cagliari 09142, Italy. davide.firinu@unica.it
Telephone: +39-70-51096128
Fax: +39-70-51096227

Received: December 19, 2018 
Peer-review started: December 20, 2018 
First decision: January 19, 2019
Revised: February 3, 2019 
Accepted: February 18, 2019 
Article in press: February 18, 2019
Published online: March 6, 2019


Abstract
BACKGROUND
The practice of Indian Ayurvedic medicine is spreading in Western countries and Shilajit is one of the most used drugs, for its antioxidant activities and immunomodulatory effects. Albeit Shilajit has showed a high degree of safety, it can act as cofactor of anaphylaxis, especially in condition at high risk, such as mast cell activation syndrome (MCAS). We reported this case to sensitize practitioners to investigate to the use of complementary and alternative medicine, in case of exercise-induced anaphylaxis (EIAn). 

CASE SUMMARY
A 43-year-old woman, working as a dance teacher, developed urticaria after ingestion of rice, tuna and Shilajit, which did not respond to intramuscular corticosteroids. Subsequently, she developed dyspnoea and hypotension with loss of consciousness that arose 1 h after sexual activity. The patient did not refer personal history of atopy. Specific IgE for main food allergens resulted negative, with total IgE levels of 14 IU/L. Oral provocation test with Shilajit was not perfomed because the patient refused, but we performed prick-by-prick and patch test that resulted negative. Serum tryptase at the time of anaphylaxis was 20.6 μg/L that fell down to of 10.6 μg/L after therapy, but has remained at the high value after two days and during the follow-up. We performed an analysis of the c-KIT gene in peripheral blood, which was negative. We felt the diagnosis consistent with EIAn in a patient with a possible MCAS. 

CONCLUSION
In Western countries the use of drugs from Ayurvedic medicine is more common than in the past. These substances can be cofactors of anaphylaxis in patients with risk factors.
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Core tip: This case report describes, for the first time, the role of drugs belonging to complementary and alternative medicine (CAM) in triggering anaphylaxis. Owing to the increase in their consumption in Western countries, these drugs should be considered as potential cofactor in conditions with a high risk of anaphylaxis, such as exercise-induced anaphylaxis and mast cell activation syndrome. This experience may be useful to give insight to practitioners about CAM and potential adverse drug reactions.
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INTRODUCTION
Anaphylaxis is defined as a “severe, life-threatening systemic hypersensitivity reaction”[1]. The most common triggers are medications, insect stings, and foods. Exercise-induced anaphylaxis (EIAn) is a rare, unpredictable, and potentially fatal syndrome in which the occurrence of anaphylaxis coincides with exercise or physical activity. EIAn may occur after the ingestion of food, either pre- or post-exercise (Food-Dependent Exercise-Induced Anaphylaxis - FDEIAn), or independently of food ingestion (Non-Food Dependent Exercise-Induced Anaphylaxis[2]. When a Non-Food-Dependent form is identified, patients should be evaluated for mast cell activation syndrome (MCAS), which encompasses a group of diseases characterized by symptoms due to release of mast-cell mediators[3]. Shilajit is a herbo-mineral compound, derived from mountain regions of Asia, and consists of organic substances, divided into variable humic and non-humic proportions. The active components of Shilajit are dibenzo-alpha-pyrones and related metabolites; organic acids, such as fulvic acid; and inorganic constituents. It is one of most commonly used drugs in Indian Ayurvedic medicine, a complementary and alternative medicine (CAM). No data are available regarding anaphylaxis or allergic reactions elicited by Shilajit[4]. Here, we report a case of a woman who developed anaphylaxis after intense physical activity and ingestion of Shilajit.

CASE PRESENTATION
Chief complaints and history of present illness
A 43-year-old woman, a dance teacher, started taking a drug containing Shilajit in April 2017, at a dose of 400 mg/d. In July, she decided to increase the dose to 800 mg/d. The first day of the Shilajit dose increase, taken with a meal of rice and tuna, she developed urticaria, after one hour from the meal, immediately subsequent to intense physical activity. The hives appeared on thorax, neck, and arms and decreased after intramuscular corticosteroids, but did not disappear completely. The patient decided to stop taking Shilajit. Despite the symptoms, the patient also went to the beach that day and sunbathed for hours. The next day, one hour after sexual activity and a meal based again on rice, she developed angioedema, dyspnea, and hypotension with syncope that resolved after the administration of adrenaline, intravenous corticosteroids, and H1 and H2 antihistamines in the Emergency Department. She denied the assumption of alcohol, menses and she did not present sign or symptoms of infection. 

Personal and family history
The patient’s personal history and laboratory results were not suggestive of allergy, as summarized in Table 1.

Laboratory examinations
Serum tryptase (ST) level at the time of anaphylaxis was 20.6 μg/L (normal level: 1–15 μg/L), and its progression is shown in Figure 1. Prick-by-prick and patch-testing with Shilajit were negative in the patient and in the controls, which were tested to exclude a false-positive result. Exercise test after a meal without Shilajit was negative, and an oral provocation test was not performed, due to patient refusal. To evaluate the hypothesis of an underlying MCAS, despite being the first anaphylaxis episode, we performed an analysis of the c-KIT gene in peripheral blood, which was negative (allele-specific real time quantitative PCR assay, ABI PRISM 7500 FAST, ThermoScientific, Uppsala, Sweden). We did not perform bone marrow biopsy, due to a low probability of clonal mast-cell syndrome, according to the Spanish Network on Mastocytosis (REMA) protocol[5]. During hospitalization, oral prednisone and antihistamines were administered and rapidly tapered until discontinuation. 

FINAL DIAGNOSIS
Urticarial.

TREATMENT
At discharge, we prescribed epinephrine auto-injector and she was advised to avoid potential triggers, such as intense physical activity, for at least four hours after meals. 

OUTCOME AND FOLLOW-UP
In the following months, the patient did not experience further episodes of urticaria or other symptoms. She did not change her eating habits, including the intake of rice and tuna, or physical activity. ST remained elevated during the follow-up. 

DISCUSSION
The use of CAM drugs from Asia is rapidly increasing in Western countries. Shilajit is one of the substances most used in Ayurvedic medicine for its therapeutic antioxidant and anti-inflammatory properties, as well as its alleged antioxidant and immunomodulatory effects[4]. There has been only one in vitro study where fulvic acid has shown an inhibitory effect on human leukemia basophil (KU812) cells[6]. The active constituent of Shilajit are dibenzo-α-pyrones and related metabolites and fulvic acid. The pure extract of Shilajit is often made impure by contaminations of mycotoxins, heavy metal ions or reactive free radicals, so it is mandatory purify the substance before the use[7]. No studies on the pharmacokinetics and pharmacodynamics are available and there are no reports of adverse or hypersensitivity reactions to Shilajit, its components, or other drugs belonging to CAM[8].
MCAS is characterized by recurrent symptoms due to the release of mast-cell mediators, which correspond to an increase of ST level. Moreover, a prompt response to anti-mediator therapy and the exclusion of primary and secondary causes of mast cell activation are required for diagnosis[9]. MCAS is one of the differential diagnoses in cases of anaphylaxis. Although hymenoptera stings are the triggers responsible for most of the life-threatening reactions, drugs and foods can also cause anaphylaxis, in association with physical activity or exposure to heat. The case we here report was challenging for the time interval between the ingestion of Shilajit at an increased dose and the physical activity, in conjunction with a negative diagnostic work-up, which made a diagnosis of FEIAn not likely. On the contrary, the time course of the reaction and the presence of several triggers made more likely a diagnosis of EIAn. Moreover, the lack of other episodes of anaphylaxis in the past twelve months and during the follow-up is not consistent with a diagnosis of idiopathic anaphylaxis[10]. The persistent increase of ST level over time raises the suspicion of MCAS.
Both elevated basal ST level (> 20 μg/L) and an increase of 20% plus 2 μg/L over the basal level are suggestive of mast cell activation and satisfy MCAS criteria. We performed a c-KIT mutational analysis by rtPCR using peripheral blood, and the results were negative. The sensitivity of this technique on peripheral blood is quite low. Indeed, some MCAS patients may carry the D816V KIT mutation but there are also cases of mastocytosis that do not[11]. In the presence of a single episode of anaphylaxis and with no c-KIT mutation detectable, we chose not to perform a bone marrow biopsy and to monitor our patient over time according to the REMA indications. The REMA group has proposed a scoring model to predict the presence of clonal mast cells in patients with history of anaphylaxis without skin mastocytosis, before performing a bone marrow study. Our patient had a score of 1, which indicated a low probability of clonal mast-cell activation disorder[5].
Considering the whole clinical picture and the laboratory outcomes, the persistence of elevated ST and the lack of anaphylaxis recurrences after suspending the culprit drug we felt the diagnosis consistent with EIAn in a patient with a possible MCAS. 
The main limitations in the diagnostic work-up were the lack of information about the pharmacokinetics of Shilajit and the refuse of the patient to undergo to an oral challenge with the drug. Nevertheless, the occurrence of urticaria immediately after the increase in Shilajit dose and anaphylaxis in association with well-known triggers brought us to consider Shilajit as a key cofactor for anaphylaxis. Data from the literature suggest that augmenting factors take place in more than 30% of occurrence of anaphylaxis, so physicians have to investigate during anamnesis about cofactors[12].
This case is the first example reported of a CAM drug potentially eliciting anaphylaxis. Thus, because the consumption of these drugs is increasing in Western countries, Shilajit might be regarded as a potential cofactor, especially in people with features of mast-cells related disorders. 

CONCLUSION
CAM drugs can potentially elicit anaphylaxis. In case of EIAn it is mandatory to investigate the presence of mast cell disorders. More studies are necessary about pharmacokinetics and pharmacodynamics of CAM drugs
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Figure 1 Evolution of serum tryptase. 



















Table 1 Patient characteristics and laboratory data 
	Patient characteristics
	Laboratory data

	Age, yr
	43

	BMI, kg/m2
	23

	Family history of atopy
	Negative

	ADR (antibiotics, NSAID, anesthetics, contrast agents)
	No

	Bone mineral density
	T score - 0.7

	FEV1
	Normal

	Chest radiograph
	Normal

	Abdomen ultrasonography
	Normal

	Skin Prick Test (foods and aeroallergens)
	Negative

	Blood test results
	

	Total IgE
	14.8 KU/L

	Specific IgE1
	

	Wheat
	0.00 KU/L

	rTri a 19
	0.00 KU/L

	rTri a 14 LPT
	0.00 KU/L

	Alpha-amilase
	0.00 KU/L

	Rice
	0.00 KU/L

	Oats
	0.00 KU/L

	Barley
	0.00 KU/L

	Tuna
	0.00 KU/L

	Soy 
	0.00 KU/L

	rPru p 3
	0.00 KU/L

	Nut
	0.00 KU/L

	Walnut
	0.00 KU/L

	Latex 
	0.04 KU/L


1ImmunoCAP, Phadia 250, ThermoScientific. Normal range 0-100 kUA Cut-off 0.10 kUA/L. BMI: Body mass index; NSAID: Nonsteroidal antiinflammatory drug; ADR: FEV1: Forced expiratory volume in one second.
Serum tryptase (μg/L)
Triptasi	20.6 μg/L 
10.6 μg/L
14.7 μg/L
16.5 μg/L
19.7 μg/L
16.2 μg/L

Day 1	Day 2	Day 3 	Day 23	Day 52 	Month 6	20.6	10.6	14.7	16.5	19.7	16.2	
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