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1. SNAS‌ ‌and‌ ‌Nickel‌ ‌SCD‌ ‌Review‌ ‌Articles‌ ‌ 
‌ 

Silverberg,‌ ‌N.B.‌ ‌et‌ ‌al.,‌ ‌2020.‌ ‌Nickel‌ ‌allergic‌ ‌contact‌ ‌dermatitis:‌ ‌Identification,‌ ‌treatment,‌ ‌and‌ ‌prevention.‌‌                         
Pediatrics‌,‌ ‌145(5).‌‌ ‌  
https://www.researchgate.net/publication/340959429_Nickel_Allergic_Contact_Dermatitis_Identification_Treat‌
ment_and_Prevention‌‌ ‌  
‌ 

- A‌ ‌policy‌ ‌statement‌ ‌and‌ ‌review‌ ‌that‌ ‌focuses‌ ‌on‌ ‌pediatric‌ ‌dermatitis.‌ ‌ 
- A‌ ‌low‌ ‌nickel‌ ‌diet‌ ‌is‌ ‌not‌ ‌recommended‌ ‌for‌ ‌children.‌ ‌ 

‌ 
Ahlström,‌ ‌M.G.‌ ‌et‌ ‌al.,‌ ‌2019.‌ ‌Nickel‌ ‌allergy‌ ‌and‌ ‌allergic‌ ‌contact‌ ‌dermatitis:‌ ‌A‌ ‌clinical‌ ‌review‌ ‌of‌ ‌immunology,‌‌                               
epidemiology,‌ ‌exposure‌ ‌and‌ ‌treatment.‌ ‌‌Contact‌ ‌Dermatitis,‌ ‌‌1-15.‌‌ ‌  
https://onlinelibrary.wiley.com/doi/full/10.1111/cod.13327‌ ‌ 
‌ 

- A‌‌review‌‌of‌‌nickel‌‌allergy‌‌that‌‌includes‌‌both‌‌systemic‌‌and‌‌contact‌‌forms,‌‌but‌‌only‌‌discusses‌‌dermatitis‌‌                               
as‌ ‌a‌ ‌symptom.‌ ‌ 

- Nickel‌ ‌release‌ ‌into‌ ‌blood‌ ‌plasma‌ ‌is‌ ‌approximately‌ ‌doubled‌ ‌as‌ ‌compared‌ ‌with‌ ‌release‌ ‌into‌ ‌artificial‌‌                           
sweat.‌ ‌#new‌ ‌ 

‌ 
#goodread‌ ‌ 
Bergman,‌ ‌D.‌ ‌et‌ ‌al.,‌ ‌2016.‌ ‌Low‌ ‌nickel‌ ‌diet:‌ ‌A‌ ‌patient-centered‌ ‌review.‌ ‌‌Journal‌ ‌of‌ ‌Clinical‌ ‌and‌ ‌Experimental‌‌                               
Dermatology‌ ‌Research‌,‌ ‌7(355),‌ ‌p.2.‌‌ ‌  
https://www.longdom.org/open-access/low-nickel-diet-a-patientcentered-review-2155-9554-1000355.pdf‌ ‌ 
which‌ ‌I‌ ‌think‌ ‌means‌ ‌that‌ ‌every‌ ‌person‌ ‌presents‌ ‌in‌ ‌a‌ ‌unique‌ ‌way.‌ ‌So‌ ‌in‌ ‌some‌ ‌people‌ ‌there‌ ‌may‌ ‌be‌ ‌an‌‌                                       
overactivity‌ ‌of‌ ‌Th2‌ ‌leading‌ ‌to‌ ‌excessive‌ ‌histamine‌ ‌release.‌ ‌ 

- Review‌ ‌article,‌ ‌defines‌ ‌SNAS,‌ ‌SCD‌ ‌and‌ ‌ACD,‌ ‌describes‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet,‌ ‌reviews‌ ‌the‌ ‌literature‌‌                             
regarding‌ ‌underlying‌ ‌immunology‌ ‌and‌ ‌hyposensitization‌ ‌treatment.‌ ‌ 

- "SNAS‌ ‌exhibits‌ ‌Th1‌ ‌and‌ ‌Th2‌ ‌responses‌ ‌with‌ ‌clinical‌ ‌presentation‌ ‌dictated‌ ‌by‌ ‌the‌ ‌predominating‌‌                         
immune‌ ‌response.”‌ ‌[Interpretation:‌ ‌Every‌ ‌person‌ ‌presents‌ ‌in‌ ‌a‌ ‌unique‌ ‌way?]‌ ‌ 

‌ 
Goldenberg,‌‌A.‌‌and‌‌Jacob,‌‌S.E.,‌‌2015.‌‌Update‌‌on‌‌systemic‌‌nickel‌‌allergy‌‌syndrome‌‌and‌‌diet.‌‌‌European‌‌Annals‌‌                               
of‌ ‌Allergy‌ ‌and‌ ‌Clinical‌ ‌Immunology‌,‌ ‌47(1),‌ ‌pp.25-26.‌ ‌ ‌   
http://www.eurannallergyimm.com/cont/journals-articles/352/volume-update-systemic-nickel-allergy-syndrome-‌
938allasp1.pdf‌ ‌ 
‌ 

- Letter‌ ‌to‌ ‌the‌ ‌editor‌ ‌regarding‌ ‌Pizzutelli’s‌ ‌2011‌ ‌paper,‌ ‌disputing‌ ‌its‌ ‌claim‌ ‌that‌ ‌SNAS‌ ‌is‌ ‌“controversial”.‌ ‌ 
- Provides‌ ‌a‌ ‌good‌ ‌definition‌ ‌of‌ ‌SNAS‌ ‌and‌ ‌a‌ ‌summary‌ ‌of‌ ‌its‌ ‌pathophysiology.‌ 

‌ 
#goodread‌ ‌ 
Calogiuri,‌ ‌G.F.‌ ‌et‌ ‌al.,‌ ‌2014.‌ ‌Nickel‌ ‌hypersensitivity:‌ ‌A‌ ‌general‌ ‌review‌ ‌on‌ ‌clinical‌ ‌aspects‌ ‌and‌ ‌potential‌‌                             
co-morbidities.‌ ‌‌Journal‌ ‌of‌ ‌Allergy‌ ‌and‌ ‌Therapy‌,‌ ‌7,‌ ‌p.243.‌ ‌ ‌   
https://www.longdom.org/open-access/nickel-hypersensitivity-a-general-review-on-clinical-aspects-and-potenti‌
alcomorbidities-2155-6121-1000243.pdf‌ ‌ 
‌ 

- A‌ ‌review‌ ‌of‌ ‌SNAS‌ ‌research‌ ‌dating‌ ‌back‌ ‌to‌ ‌1975.‌ ‌Discusses‌ ‌symptoms,‌ ‌implants,‌ ‌food,‌ ‌dental‌ ‌materials.‌‌ ‌  
- Defines‌ ‌5‌ ‌patterns‌ ‌of‌ ‌nickel‌ ‌sensitization:‌‌ ‌  

1. Prolonged‌ ‌contact/ACD‌ ‌ 
2. Occupational‌ ‌respiratory‌ ‌exposure‌ ‌ 
3. Gastrointestinal‌ ‌route‌ ‌(foods‌ ‌containing‌ ‌Ni):‌ ‌SNAS‌ ‌1°‌ ‌type‌ ‌ 
4. Implants‌ ‌containing‌ ‌Ni,‌ ‌including‌ ‌stents,‌ ‌pacemakers,‌ ‌dental‌ ‌materials,‌ ‌prostheses,‌ ‌needles:‌‌                   

SNAS‌ ‌2°‌ ‌type‌ ‌ 
5. A‌ ‌combination‌ ‌of‌ ‌the‌ ‌above‌ ‌routes.‌ ‌ 
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Lampel,‌ ‌H.P.‌ ‌and‌ ‌Silvestri,‌ ‌D.L.,‌ ‌2014.‌ ‌Systemic‌ ‌contact‌ ‌dermatitis:‌ ‌current‌ ‌challenges‌ ‌and‌ ‌emerging‌‌                         
treatments.‌ ‌‌Current‌ ‌Treatment‌ ‌Options‌ ‌in‌ ‌Allergy‌,‌ ‌1(4),‌ ‌pp.348-357.‌ ‌ ‌   
https://link.springer.com/article/10.1007/s40521-014-0029-6‌‌ ‌  
‌ 

- Review‌ ‌article‌ ‌on‌ ‌SCD‌ ‌that‌ ‌includes‌ ‌SNAS.‌ ‌ 
‌ 

Fabbro,‌ ‌S.K.‌ ‌and‌ ‌Zirwas,‌ ‌M.J.,‌ ‌2014.‌ ‌Systemic‌ ‌contact‌ ‌dermatitis‌ ‌to‌ ‌foods:‌ ‌nickel,‌ ‌BOP,‌ ‌and‌ ‌more.‌ ‌‌Current‌‌                               
Allergy‌ ‌and‌ ‌Asthma‌ ‌Reports‌,‌ ‌‌14‌(10),‌ ‌p.463.‌ ‌  
http://www.aaifnc.org/Documents/symposium_2018/addendum/SystemicContactDiet2.pdf‌ ‌ 
‌ 

- A‌ ‌review‌ ‌of‌ ‌SCD‌ ‌to‌ ‌several‌ ‌food-borne‌ ‌allergens:‌ ‌nickel,‌ ‌cobalt,‌ ‌chromium,‌ ‌BoP,‌ ‌PG,‌ ‌urushiol,‌                           
sesquiterpene‌ ‌lactones,‌ ‌formaldehyde,‌ ‌garlic,‌ ‌propolis‌ ‌and‌ ‌sorbic‌ ‌acid.‌ ‌ 

- Says‌ ‌SCD‌ ‌is‌ ‌completely‌ ‌unrelated‌ ‌to‌ ‌type‌ ‌I‌ ‌(IgE)‌ ‌allergies,‌ ‌contrary‌ ‌to‌ ‌some‌ ‌other‌ ‌work.‌ ‌ 
- Classic‌‌presentation‌‌of‌‌SCD‌‌to‌‌nickel‌‌is‌‌hand‌‌dermatitis,‌‌itchy‌‌papules‌‌on‌‌the‌‌elbows‌‌and/or‌‌knees,‌‌and‌‌                                 

“widespread‌‌symmetric‌‌macropapular‌‌eruptions”.‌‌Reappearance‌‌of‌‌prior‌‌sites‌‌of‌‌ACD‌‌in‌‌the‌‌absence‌‌of‌                           
cutaneous‌ ‌exposure‌ ‌should‌ ‌strongly‌ ‌suggest‌ ‌SCD.‌‌ ‌  

- Includes‌ ‌a‌ ‌table‌ ‌of‌ ‌common‌ ‌presentations‌ ‌for‌ ‌each‌ ‌allergen.‌ ‌ 
‌ 

Katta,‌ ‌R.‌ ‌and‌ ‌Schlichte,‌ ‌M.,‌ ‌2014.‌ ‌Diet‌ ‌and‌ ‌dermatitis:‌ ‌Food‌ ‌triggers.‌ ‌‌The‌ ‌‌Journal‌ ‌of‌ ‌Clinical‌ ‌and‌ ‌Aesthetic‌‌                                 
Dermatology‌,‌ ‌7(3),‌ ‌p.30.‌ ‌ ‌   
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3970830/‌‌ ‌  
‌ 

- A‌ ‌review‌ ‌article‌ ‌on‌ ‌ACD‌ ‌and‌ ‌SCD‌ ‌that‌ ‌includes‌ ‌nickel.‌ ‌ 
- Lists‌‌treatments‌‌including‌‌diet‌‌and‌‌lifestyle‌‌changes‌‌to‌‌reduce‌‌nickel‌‌exposure,‌‌along‌‌with‌‌the‌‌other‌‌top‌‌                               

contact‌ ‌allergens.‌ ‌ 
‌ 

#goodread‌ ‌ 
Sharma,‌ ‌A.D.,‌ ‌2013.‌ ‌Low‌ ‌nickel‌ ‌diet‌ ‌in‌ ‌dermatology.‌ ‌‌Indian‌ ‌Journal‌ ‌of‌ ‌Dermatology‌,‌ ‌58(3),‌ ‌p.240.‌ ‌ ‌   
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3667300/‌‌ ‌  
‌ 

- A‌ ‌review‌ ‌of‌ ‌nickel‌ ‌allergy‌ ‌as‌ ‌a‌ ‌cause‌ ‌of‌ ‌dermatitis‌ ‌and‌ ‌its‌ ‌treatment‌ ‌via‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet.‌ ‌ 
- Covers‌ ‌food‌ ‌and‌ ‌non-food‌ ‌sources‌ ‌of‌ ‌nickel‌ ‌and‌ ‌non-dietary‌ ‌treatments.‌ ‌ 

‌ 
Yoshihisa,‌‌Y.‌‌and‌‌Shimizu,‌‌T.,‌‌2012.‌‌Metal‌‌allergy‌‌and‌‌systemic‌‌contact‌‌dermatitis:‌‌An‌‌overview.‌‌‌Dermatology‌‌                             
Research‌ ‌and‌ ‌Practice‌,‌ ‌‌2012‌.‌ ‌ ‌   
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3369403/‌‌ ‌  
‌ 

- A‌ ‌review‌ ‌of‌ ‌metal‌ ‌SCD‌ ‌with‌ ‌a‌ ‌section‌ ‌on‌ ‌nickel.‌ ‌ 
- Proposes‌‌using‌‌a‌‌blood‌‌test‌‌that‌‌measures‌‌Th1‌‌and‌‌Th2‌‌cytokine‌‌production‌‌to‌‌confirm‌‌the‌‌diagnosis‌‌of‌‌                                 

metal‌ ‌allergies.‌ ‌ 
‌ 

#new‌ ‌ 
Matiz,‌ ‌C.‌ ‌and‌ ‌Jacob,‌‌S.E.,‌‌2011.‌‌Systemic‌‌contact‌‌dermatitis‌‌in‌‌children:‌‌How‌‌an‌‌avoidance‌‌diet‌‌can‌‌make‌‌a‌‌                                   
difference.‌ ‌‌Pediatric‌ ‌Dermatology‌,‌ ‌28(4),‌ ‌pp.368-374.‌ ‌ 
http://www.aaifnc.org/Documents/symposium_2018/addendum/SystemicContactDiet.pdf‌ ‌ 
‌ 

- A‌ ‌review‌ ‌of‌ ‌dietary‌ ‌exposures‌ ‌in‌ ‌SCD,‌ ‌including‌‌nickel,‌‌cobalt,‌‌chromium,‌‌BoP,‌‌compositae,‌‌propolis,‌‌                           
and‌ ‌formaldehyde.‌‌ ‌  

- Eight‌ ‌pediatric‌ ‌cases‌ ‌are‌ ‌presented,‌ ‌and‌ ‌a‌ ‌review‌ ‌of‌ ‌cases‌ ‌in‌ ‌the‌ ‌literature.‌ ‌ 
- They‌ ‌reserve‌ ‌dietary‌ ‌therapy‌ ‌for‌ ‌“patients‌ ‌thought‌ ‌to‌ ‌be‌ ‌exquisitely‌‌sensitive‌‌to‌‌certain‌‌allergens‌‌and‌‌                             

those‌‌who‌‌demonstrate‌‌some‌‌improvement‌‌implementing‌‌topical‌‌avoidance‌‌regimens,”‌‌and‌‌even‌‌then‌‌                       
only‌ ‌the‌ ‌highest-allergen-content‌ ‌foods‌ ‌should‌ ‌be‌ ‌avoided‌ ‌for‌ ‌maximal‌ ‌nutrition.‌ ‌ 

‌ 
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Tammaro,‌ ‌A.‌ ‌et‌ ‌al.,‌ ‌2011.‌ ‌Topical‌ ‌and‌ ‌systemic‌ ‌therapies‌ ‌for‌ ‌nickel‌ ‌allergy.‌ ‌‌Dermatitis‌,‌ ‌22(5),‌ ‌pp.251-255.‌ ‌                             
https://pdfs.semanticscholar.org/8cea/8ea8633725f4b1c96a070e026c285d1ac846.pdf‌ ‌ 
‌ 

- A‌‌review‌‌article‌‌of‌‌treatments‌‌for‌‌SNAS,‌‌including‌‌topical,‌‌UVB,‌‌systemic‌‌immunosuppressive,‌‌zinc,‌‌low‌‌                           
nickel‌ ‌diet,‌ ‌disulfiram,‌ ‌and‌ ‌hyposensitization‌ ‌therapies.‌ ‌ 

‌ 
Pizzutelli,‌‌S.,‌‌2011.‌‌Systemic‌‌nickel‌‌hypersensitivity‌‌and‌‌diet:‌‌Myth‌‌or‌‌reality?‌‌‌European‌‌Annals‌‌of‌‌Allergy‌‌and‌‌                               
Clinical‌ ‌Immunology‌,‌ ‌43(1),‌ ‌p.5.‌ ‌ ‌   
http://www.eurannallergyimm.com/cont/journals-articles/211/volume-systemic-nickel-hypersensitivity-diet-myth-‌
563allasp1.pdf‌ ‌ 
‌ 

- A‌ ‌very‌‌critical‌‌review‌‌of‌‌the‌‌SNAS‌‌literature‌‌up‌‌to‌‌2011‌‌that‌‌questions‌‌studies‌‌that‌‌support‌‌food-borne‌‌                                 
nickel‌ ‌as‌ ‌a‌ ‌symptom‌ ‌source‌ ‌and‌ ‌the‌ ‌low‌ ‌nickel‌ ‌diet‌ ‌as‌ ‌a‌ ‌treatment.‌ ‌ 

- Has‌ ‌a‌ ‌table‌ ‌demonstrating‌ ‌how‌ ‌variable‌ ‌the‌ ‌LND‌ ‌advice‌ ‌is‌ ‌from‌ ‌11‌ ‌different‌ ‌sources.‌ ‌ 
- Provides‌ ‌a‌ ‌good‌ ‌description‌ ‌of‌ ‌SNAS‌ ‌and‌ ‌SCD.‌ ‌ 
- Discusses‌ ‌how‌ ‌difficult‌ ‌it‌ ‌is‌ ‌to‌ ‌rigorously‌ ‌test‌ ‌for‌ ‌SNAS‌ ‌because‌ ‌nickel‌ ‌is‌ ‌ubiquitous,‌ ‌which‌ ‌makes‌‌                               

double-blind‌ ‌testing‌ ‌difficult‌ ‌as‌ ‌consumed‌ ‌nickel‌ ‌is‌ ‌uncontrolled,‌ ‌and‌ ‌scoring‌ ‌is‌ ‌subjective.‌ ‌ 
- Concludes‌ ‌that‌ ‌more‌ ‌rigorous‌ ‌studies‌ ‌need‌ ‌to‌ ‌be‌ ‌done‌ ‌to‌ ‌establish‌ ‌that‌ ‌nickel‌ ‌allergy‌ ‌is‌ ‌indeed‌‌                               

responsible‌ ‌for‌ ‌SNAS‌ ‌symptoms.‌ ‌ 
- Claims‌ ‌there‌ ‌is‌ ‌a‌ ‌“strong‌ ‌psychosomatic‌ ‌effect”,‌ ‌but‌ ‌has‌ ‌no‌ ‌citations‌ ‌to‌ ‌support‌ ‌the‌ ‌statement.‌ 

‌ 
Petrucci,‌‌F.‌‌et‌‌al.,‌‌2009.‌‌Role‌‌of‌‌diet‌‌in‌‌nickel‌‌dermatitis.‌‌‌The‌‌Open‌‌Chemical‌‌and‌‌Biomedical‌‌Methods‌‌Journal‌,‌‌                                   
2‌,‌ ‌pp.55-7.‌‌ ‌  
https://benthamopen.com/contents/pdf/TOCBMJ/TOCBMJ-2-55.pdf‌ ‌ 
‌ 

- A‌ ‌review‌ ‌of‌ ‌SCD‌ ‌and‌ ‌nickel‌ ‌sources,‌ ‌including‌ ‌dietary,‌ ‌and‌ ‌treatments.‌ ‌ 
‌ 

Thyssen,‌‌J.P.‌‌and‌‌Maibach,‌‌H.I.,‌‌2008.‌‌Drug‐elicited‌‌systemic‌‌allergic‌‌(contact)‌‌dermatitis–update‌‌and‌‌possible‌‌                         
pathomechanisms.‌ ‌‌Contact‌ ‌Dermatitis‌,‌ ‌‌59‌(4),‌ ‌pp.195-202.‌‌ ‌  
https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.1600-0536.2008.01367.x‌ ‌ 
‌ 

- A‌ ‌review‌ ‌of‌ ‌SCD‌ ‌to‌ ‌metals‌ ‌and‌ ‌drugs.‌ ‌ 
- Lists‌ ‌10‌ ‌different‌ ‌terms‌ ‌used‌ ‌in‌ ‌the‌ ‌literature‌ ‌for‌ ‌SCD,‌ ‌not‌ ‌including‌ ‌SNAS.‌ ‌ 
- SCD‌ ‌is‌ ‌a‌ ‌type‌ ‌3‌ ‌and‌ ‌4‌ ‌allergy,‌ ‌and‌ ‌the‌ ‌initial‌ ‌immune‌ ‌reactions‌ ‌may‌ ‌take‌‌place‌‌in‌‌both‌‌the‌‌skin‌‌and‌‌                                         

gastrointestinal‌ ‌mucosa.‌ ‌Metal‌ ‌allergies‌ ‌are‌ ‌Th1‌ ‌and‌ ‌Th2‌ ‌driven.‌ ‌ 
- Recommends‌ ‌using‌ ‌the‌ ‌term‌‌Systemic‌‌Allergic‌‌Dermatitis‌‌(SAD)‌‌instead‌‌of‌‌SCD‌‌since‌‌skin‌‌contact‌‌is‌‌                             

not‌ ‌a‌ ‌requirement.‌‌ ‌  
- Systemic‌ ‌symptoms‌ ‌of‌ ‌SAD‌ ‌include‌ ‌headaches,‌ ‌fever,‌ ‌malaise,‌ ‌arthralgia,‌ ‌vomiting‌ ‌and‌ ‌diarrhea.‌ ‌ 
- Patch‌‌testing‌‌should‌‌not‌‌be‌‌done‌‌prior‌‌to‌‌6‌‌weeks‌‌of‌‌an‌‌adverse‌‌reaction.‌‌Negative‌‌patch‌‌testing‌‌should‌‌                                   

be‌ ‌followed‌ ‌up‌ ‌with‌ ‌intradermal‌ ‌testing.‌ ‌The‌ ‌LTT‌ ‌is‌ ‌a‌ ‌useful‌ ‌adjunct‌ ‌test.‌ ‌ 
‌ 

Jensen,‌ ‌C.S.,‌ ‌Menné,‌ ‌T.‌ ‌and‌ ‌Duus‌ ‌Johansen,‌ ‌J.,‌ ‌2006.‌ ‌Systemic‌ ‌contact‌ ‌dermatitis‌ ‌after‌ ‌oral‌ ‌exposure‌ ‌to‌‌                               
nickel:‌ ‌A‌ ‌review‌ ‌with‌ ‌a‌ ‌modified‌ ‌meta‌‐‌analysis.‌ ‌‌Contact‌ ‌Dermatitis‌,‌ ‌54(2),‌ ‌pp.79-86.‌ ‌ ‌   
https://www.researchgate.net/publication/7290411_Systemic_contact_dermatitis_after_oral_exposure_to_nicke‌
l_A_review_with_a_modified_meta-analysis‌‌ ‌  
‌ 

- Meta-analysis‌ ‌of‌ ‌9‌ ‌studies‌ ‌finding‌ ‌that‌ ‌for‌ ‌patients‌ ‌with‌‌SCD‌‌or‌‌chronic‌‌eczema,‌‌1%‌‌will‌‌react‌‌to‌‌oral‌‌                                   
nickel‌ ‌doses‌ ‌less‌ ‌than‌ ‌0.22‌ ‌mg‌ ‌using‌ ‌the‌ ‌more‌ ‌“sensitive”‌ ‌findings,‌ ‌which‌ ‌is‌ ‌a‌ ‌normal‌ ‌dietary‌ ‌exposure.‌ ‌ 

‌ 
‌ 
‌ 
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2. Low‌ ‌Nickel‌ ‌Diets‌ ‌and‌ ‌Dietary‌ ‌Treatment‌ ‌Studies‌ ‌ 
‌ 

Rizzi,‌ ‌A.‌ ‌et‌ ‌al.,‌ ‌2017.‌ ‌Irritable‌ ‌Bowel‌ ‌Syndrome‌ ‌and‌ ‌nickel‌ ‌allergy:‌ ‌What‌ ‌is‌ ‌the‌ ‌role‌ ‌of‌ ‌the‌ ‌low‌ ‌nickel‌ ‌diet?‌‌                                       
Journal‌ ‌of‌ ‌Neurogastroenterology‌ ‌and‌ ‌Motility‌,‌ ‌23(1),‌ ‌p.101.‌ ‌ ‌   
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5216640/‌‌ ‌  
‌ 

- Patients‌‌with‌‌IBS‌‌and‌‌all‌‌other‌‌causes‌‌ruled‌‌out‌‌and‌‌a‌‌positive‌‌nickel‌‌patch‌‌test‌‌(20‌‌of‌‌them)‌‌were‌‌put‌‌                                       
on‌ ‌the‌ ‌BraMa-Ni‌ ‌low‌ ‌nickel‌ ‌diet‌ ‌for‌ ‌3‌ ‌months.‌ ‌There‌ ‌was‌‌significant‌‌improvement‌‌in‌‌all‌‌subjective‌‌GI‌‌                                 
symptoms,‌ ‌but‌ ‌the‌ ‌overall‌ ‌health‌ ‌survey‌ ‌didn’t‌ ‌differ‌ ‌significantly.‌‌ ‌  

- The‌ ‌intestinal‌ ‌permeability‌ ‌improved‌ ‌more‌ ‌for‌ ‌patients‌ ‌with‌ ‌moderate‌ ‌to‌ ‌severe‌ ‌skin‌ ‌reactions,‌ ‌and‌‌                           
worsened‌ ‌for‌ ‌half‌ ‌of‌ ‌the‌ ‌patients.‌ ‌ 

- Confirms‌ ‌the‌ ‌high‌ ‌prevalence‌ ‌of‌ ‌anxiety‌ ‌and‌ ‌other‌ ‌psychological‌ ‌symptoms.‌ ‌ 
‌ 

#histamine‌ ‌ 
Antico,‌ ‌A.‌ ‌and‌ ‌Soana,‌ ‌R.,‌ ‌2015.‌ ‌Nickel‌ ‌sensitization‌ ‌and‌ ‌dietary‌‌nickel‌‌are‌‌a‌‌substantial‌‌cause‌‌of‌‌symptoms‌‌                                 
provocation‌ ‌in‌ ‌patients‌ ‌with‌ ‌chronic‌ ‌allergic-like‌ ‌dermatitis‌ ‌syndromes.‌ ‌‌Allergy‌ ‌&‌ ‌Rhinology‌,‌ ‌6(1),‌ ‌p.e56.‌ ‌ ‌   
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4388878/‌‌ ‌  
‌ 

- Of‌‌1726‌‌patients‌‌with‌‌chronic‌‌allergic-like‌‌skin‌‌diseases‌‌and‌‌no‌‌IgE‌‌allergies,‌‌none‌‌had‌‌extracutaneous‌‌                             
(SNAS)‌ ‌symptoms.‌‌ ‌  

- 339‌ ‌(20%)‌ ‌tested‌ ‌nickel‌ ‌positive,‌ ‌and‌ ‌52‌ ‌recovered‌ ‌by‌ ‌just‌ ‌avoiding‌ ‌contact‌ ‌with‌ ‌nickel.‌ ‌ 
- 207‌‌achieved‌‌complete‌‌or‌‌near‌‌complete‌‌recovery‌‌by‌‌following‌‌their‌‌low-nickel‌‌diet‌‌(food‌‌list‌‌included).‌‌                             

The‌ ‌diet‌ ‌was‌ ‌ineffective‌ ‌for‌ ‌51.‌ ‌ 
- 185‌‌had‌‌a‌‌positive‌‌oral‌‌challenge‌‌(on‌‌an‌‌empty‌‌stomach);‌‌in‌‌26‌‌the‌‌response‌‌was‌‌severe.‌‌Average‌‌time‌‌                                   

of‌ ‌reaction‌ ‌to‌ ‌challenge‌ ‌was‌ ‌5.3‌ ‌±‌ ‌2.5‌ ‌hours,‌ ‌ranging‌ ‌from‌ ‌3‌ ‌to‌ ‌12‌ ‌hours.‌ ‌ 
- Discusses‌ ‌the‌ ‌role‌ ‌of‌ ‌histamine‌ ‌and‌ ‌mast‌ ‌cell‌ ‌degranulation.‌ ‌ 

‌ 
Perez,‌ ‌L.D.M.,‌ ‌França,‌ ‌A.T.‌ ‌and‌ ‌Zimmerman,‌ ‌J.R.,‌ ‌2015.‌ ‌Systemic‌ ‌nickel‌ ‌allergy‌ ‌syndrome,‌ ‌‌World‌ ‌Allergy‌‌                           
Organization‌ ‌Journal‌,‌ ‌8(S1),‌ ‌p.A89.‌‌ ‌  
https://waojournal.biomedcentral.com/articles/10.1186/1939-4551-8-S1-A89‌ ‌ 
‌ ‌  

- Very‌ ‌brief‌ ‌overview‌ ‌of‌ ‌a‌ ‌Brazilian‌ ‌SNAS‌ ‌study‌ ‌with‌ ‌some‌ ‌language‌ ‌clarity‌ ‌issues.‌ ‌ 
- 331‌ ‌patients‌ ‌with‌ ‌SNAS‌ ‌symptoms‌ ‌improved‌ ‌after‌ ‌60‌ ‌days‌ ‌on‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet;‌ ‌for‌ ‌those‌ ‌who‌ ‌went‌‌                                   

back‌ ‌to‌ ‌their‌ ‌regular‌ ‌diet,‌ ‌symptoms‌ ‌returned‌ ‌between‌ ‌7‌ ‌and‌ ‌20‌ ‌days.‌ ‌ 
‌ 

#IgE‌‌ ‌  
Ricciardi,‌‌L.‌‌et‌‌al.,‌‌2014.‌‌Systemic‌‌nickel‌‌allergy‌‌syndrome:‌‌Epidemiological‌‌data‌‌from‌‌four‌‌Italian‌‌allergy‌‌units.‌‌                               
International‌ ‌Journal‌ ‌of‌ ‌Immunopathology‌ ‌and‌ ‌Pharmacology‌,‌ ‌27(1),‌ ‌pp.131-136.‌ ‌ ‌   
https://journals.sagepub.com/doi/pdf/10.1177/039463201402700118‌ ‌ 
‌ 

- A‌‌statistical‌‌analysis‌‌of‌‌SNAS‌‌prevalence‌‌in‌‌an‌‌Italian‌‌allergy‌‌clinic.‌‌SNAS‌‌was‌‌confirmed‌‌in‌‌98‌‌patients‌‌                                 
(5.78%)‌‌of‌‌the‌‌1,696‌‌referred‌‌to‌‌an‌‌allergy‌‌clinic‌‌for‌‌a‌‌variety‌‌of‌‌symptoms‌‌(the‌‌reasons‌‌for‌‌referral‌‌are‌‌                                     
not‌ ‌well‌ ‌defined),‌ ‌having‌ ‌a‌ ‌positive‌ ‌patch‌ ‌test‌ ‌and‌ ‌responding‌ ‌to‌ ‌one‌ ‌month‌ ‌on‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet.‌‌ ‌  

- The‌ ‌most‌ ‌common‌ ‌symptoms‌ ‌were‌ ‌cutaneous‌ ‌(51‌ ‌patients),‌ ‌gastrointestinal‌ ‌(87‌ ‌patients)‌ ‌and‌ ‌other‌‌                         
systemic‌ ‌clinical‌ ‌manifestations‌ ‌(37‌ ‌patients).‌ ‌The‌ ‌unexpected‌‌result‌‌is‌‌that‌‌cutaneous‌‌symptoms‌‌are‌‌                         
not‌ ‌as‌ ‌common‌ ‌as‌ ‌gastrointestinal.‌ ‌ 

- An‌ ‌IgE-mediated‌ ‌food‌ ‌allergy‌ ‌was‌ ‌found‌ ‌in‌ ‌16‌ ‌out‌‌of‌‌the‌‌98‌‌SNAS‌‌patients‌‌(16.3%),‌‌and‌‌the‌‌authors‌‌                                   
propose‌ ‌that‌ ‌the‌ ‌higher‌ ‌incidence‌ ‌is‌ ‌caused‌ ‌by‌ ‌damage‌ ‌to‌ ‌the‌ ‌intestinal‌ ‌mucosa.‌ ‌ 

- Contains‌ ‌a‌ ‌table‌ ‌of‌ ‌the‌ ‌foods‌ ‌that‌ ‌triggered‌ ‌symptoms‌ ‌in‌ ‌the‌ ‌98‌ ‌patients.‌ ‌ 
‌ 
‌ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5216640/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4388878/
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#goodread‌ ‌ 
Mislankar,‌ ‌M.‌ ‌and‌ ‌Zirwas,‌ ‌M.J.,‌ ‌2013.‌ ‌Low-nickel‌ ‌diet‌ ‌scoring‌ ‌system‌ ‌for‌ ‌systemic‌‌nickel‌‌allergy.‌‌‌Dermatitis‌,‌‌                             
24‌(4),‌ ‌pp.190-195.‌ ‌ ‌   
http://www.aaifnc.org/Documents/symposium_2018/addendum/LowNickelDiet.pdf‌ ‌ 
‌ 

- Provides‌ ‌a‌ ‌points-based‌ ‌scoring‌ ‌system‌ ‌for‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet,‌ ‌based‌‌on‌‌data‌‌on‌‌the‌‌nickel‌‌content‌‌of‌‌                                   
food‌ ‌from‌ ‌the‌ ‌FDA’s‌ ‌Total‌ ‌Diet‌ ‌Study.‌ ‌[The‌ ‌basis‌ ‌of‌ ‌the‌ ‌Rebelytics‌ ‌LND.]‌ ‌ 

‌ 
#histamine‌ ‌ 
Braga,‌‌M.‌‌et‌‌al.,‌‌2013.‌‌Systemic‌‌nickel‌‌allergy‌‌syndrome:‌‌nosologic‌‌framework‌‌and‌‌usefulness‌‌of‌‌diet‌‌regimen‌‌                               
for‌ ‌diagnosis.‌ ‌‌International‌ ‌Journal‌ ‌of‌ ‌Immunopathology‌ ‌and‌ ‌Pharmacology‌,‌ ‌26(3),‌ ‌pp.707-716.‌‌ ‌  
https://journals.sagepub.com/doi/pdf/10.1177/039463201302600314‌ ‌ ‌   
‌ 

- Describes‌ ‌SNAS‌ ‌and‌ ‌presents‌ ‌the‌ ‌BraMa-Ni‌ ‌low‌ ‌nickel‌‌diet,‌‌a‌‌meal‌‌plan‌‌that‌‌is‌‌based‌‌on‌‌the‌‌BraMa‌‌                                   
diet‌‌“developed‌‌with‌‌purpose‌‌of‌‌minimizing‌‌the‌‌additive‌‌content‌‌and‌‌avoiding‌‌vasoactive‌‌amine‌‌foods”‌‌                           
(histamine‌ ‌is‌ ‌one‌ ‌of‌ ‌the‌ ‌amines).‌ ‌[The‌ ‌reference‌ ‌for‌ ‌the‌‌BraMa‌‌diet‌‌does‌‌not‌‌exist‌‌and‌‌the‌‌source‌‌of‌‌                                     
nickel‌ ‌food‌ ‌measurements‌ ‌is‌ ‌not‌ ‌cited.]‌ ‌ 

- Oral‌ ‌nickel‌ ‌challenge‌ ‌elicited‌ ‌skin‌ ‌and‌ ‌GI‌ ‌symptoms,‌ ‌and‌ ‌that’s‌ ‌all.‌‌ ‌  
- 8‌ ‌patients‌ ‌of‌ ‌98‌ ‌experienced‌ ‌GI‌ ‌symptoms‌ ‌with‌ ‌no‌ ‌skin‌ ‌symptoms.‌ ‌ 
- High‌ ‌rate‌ ‌of‌ ‌lactose‌ ‌intolerance‌ ‌in‌ ‌the‌ ‌SNAS‌ ‌population.‌ ‌ 
- Acceptance‌ ‌and‌ ‌adherence‌ ‌to‌ ‌the‌ ‌BraMa-Ni‌ ‌meal‌ ‌plan‌ ‌was‌ ‌much‌ ‌better‌ ‌than‌ ‌for‌ ‌the‌ ‌forbidden‌ ‌food‌ ‌list.‌ ‌ 

‌ 
Picarelli,‌ ‌A.‌ ‌et‌ ‌al.,‌ ‌2011.‌ ‌Oral‌ ‌mucosa‌ ‌patch‌ ‌test:‌ ‌a‌ ‌new‌ ‌tool‌ ‌to‌ ‌recognize‌ ‌and‌ ‌study‌ ‌the‌ ‌adverse‌ ‌effects‌ ‌of‌‌                                       
dietary‌ ‌nickel‌ ‌exposure.‌ ‌‌Biological‌ ‌Trace‌ ‌Element‌ ‌Research‌,‌ ‌‌139‌(2),‌ ‌pp.151-159.‌ ‌   
https://www.researchgate.net/publication/41762034_Oral_Mucosa_Patch_Test_A_New_Tool_to_Recognize_a‌
nd_Study_the_Adverse_Effects_of_Dietary_Nickel_Exposure‌‌ ‌  
‌ 

- 86‌ ‌patients‌ ‌with‌ ‌at‌ ‌least‌ ‌one‌ ‌intestinal‌ ‌symptom‌ ‌related‌ ‌to‌ ‌nickel‌ ‌ingestion‌ ‌were‌ ‌tested‌ ‌with‌ ‌an‌ ‌oral‌‌                                 
mucosa‌ ‌patch‌ ‌test‌ ‌(omPT)‌ ‌and‌ ‌patch‌ ‌tests‌ ‌(5%‌ ‌NiSO4).‌‌ ‌  

- Not‌ ‌everyone‌ ‌had‌ ‌extra-intestinal‌ ‌symptoms.‌ ‌ 
- 38.4%‌ ‌had‌ ‌a‌ ‌positive‌ ‌patch‌ ‌test‌ ‌while‌ ‌61.6%‌ ‌had‌ ‌a‌ ‌positive‌‌omPT.‌‌Of‌‌the‌‌53‌‌patients‌‌with‌‌a‌‌positive‌                                     

omPT,‌ ‌6‌ ‌showed‌ ‌a‌ ‌lesion‌ ‌within‌ ‌30‌ ‌minutes,‌ ‌indicating‌ ‌a‌ ‌Th2‌ ‌or‌ ‌immediate-type‌ ‌(IgE)‌ ‌response.‌ ‌All‌‌                               
omPT-positive‌ ‌patients‌ ‌had‌ ‌a‌ ‌relapse‌ ‌in‌ ‌their‌ ‌symptoms‌ ‌after‌ ‌the‌ ‌omPT.‌ ‌ 

- After‌ ‌2‌ ‌months‌ ‌on‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet‌ ‌(as‌ ‌per‌ ‌Sharma‌ ‌2007)‌ ‌52‌‌of‌‌the‌‌53‌‌omPT-positive‌‌had‌‌improved‌‌                                     
symptoms.‌ ‌ 

- Discusses‌ ‌the‌ ‌variable‌ ‌responses‌ ‌and‌ ‌the‌ ‌combination‌ ‌of‌ ‌Th1‌ ‌and‌ ‌Th2‌ ‌cytokines‌ ‌involved‌ ‌in‌ ‌nickel‌‌                             
allergy‌ ‌and‌ ‌ACD.‌ ‌ 

‌ 
Zirwas,‌‌M.J.‌‌and‌‌Molenda,‌‌M.A.,‌‌2009.‌‌Dietary‌‌nickel‌‌as‌‌a‌‌cause‌‌of‌‌systemic‌‌contact‌‌dermatitis.‌‌‌The‌‌Journal‌‌of‌‌                                   
Clinical‌ ‌and‌ ‌Aesthetic‌ ‌Dermatology‌,‌ ‌‌2‌(6),‌ ‌p.39.‌‌ ‌  
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2923958/‌‌ ‌  
‌ 

- Presents‌ ‌3‌ ‌case‌ ‌studies‌ ‌where‌ ‌patients’‌ ‌dermatitis‌ ‌cleared‌ ‌upon‌ ‌following‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet.‌ ‌ 
- Prior‌‌to‌‌the‌‌eruption‌‌two‌‌of‌‌the‌‌three‌‌had‌‌increased‌‌their‌‌intake‌‌of‌‌high‌‌nickel‌‌foods:‌‌whole‌‌grains,‌‌soy‌‌                                     

beans.‌ ‌ 
- “It‌‌should‌‌be‌‌noted‌‌that‌‌it‌‌has‌‌been‌‌the‌‌lead‌‌author’s‌‌experience‌‌that‌‌there‌‌is‌‌not‌‌a‌‌correlation‌‌between‌‌                                     

a‌ ‌history‌ ‌of‌ ‌typical‌ ‌nickel‌ ‌contact‌ ‌dermatitis‌ ‌(earring‌ ‌dermatitis‌ ‌or‌ ‌infraumbilical‌ ‌dermatitis)‌ ‌and‌ ‌the‌‌                           
likelihood‌ ‌of‌ ‌dietary‌ ‌nickel‌ ‌playing‌ ‌a‌ ‌role‌‌in‌‌a‌‌patient‌‌with‌‌widespread‌‌dermatitis‌‌or‌‌itch.‌‌The‌‌lack‌‌of‌‌a‌‌                                     
history‌ ‌of‌ ‌typical‌ ‌nickel‌ ‌reactions,‌ ‌in‌ ‌the‌ ‌authors’‌ ‌opinion,‌ ‌does‌ ‌not‌ ‌rule‌ ‌out‌ ‌nickel‌ ‌as‌ ‌a‌ ‌cause‌ ‌of‌                                   
widespread‌ ‌dermatitis‌ ‌or‌ ‌pruritus.”‌‌ ‌  

- Makes‌‌the‌‌valid‌‌point‌‌that‌‌a‌‌low‌‌nickel‌‌diet‌‌is‌‌harmless‌‌and‌‌inexpensive‌‌and‌‌so‌‌should‌‌be‌‌considered‌‌in‌‌                                     
patch-test‌ ‌positive‌ ‌cases.‌ ‌ 

‌ 

http://www.aaifnc.org/Documents/symposium_2018/addendum/LowNickelDiet.pdf
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2923958/


Veien,‌ ‌N.K.,‌ ‌Hattel,‌ ‌T.‌ ‌and‌ ‌Laurberg,‌ ‌G.,‌ ‌1993.‌ ‌Low‌ ‌nickel‌ ‌diet:‌ ‌An‌ ‌open,‌ ‌prospective‌ ‌trial.‌ ‌‌Journal‌ ‌of‌ ‌the‌‌                                   
American‌ ‌Academy‌ ‌of‌ ‌Dermatology‌,‌ ‌29(6),‌ ‌pp.1002-1007.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/8245235/‌ ‌ 
‌ 

- 90‌ ‌patients‌ ‌who‌ ‌had‌ ‌a‌ ‌positive‌ ‌patch‌ ‌test‌ ‌and‌‌oral‌‌challenge‌‌to‌‌2.5‌‌mg‌‌nickel‌‌were‌‌included‌‌in‌‌a‌‌low‌‌                                       
nickel‌ ‌diet‌ ‌trial‌ ‌for‌ ‌1-2‌ ‌months‌ ‌(defined‌ ‌by‌ ‌Denmark’s‌ ‌data‌ ‌at‌ ‌the‌ ‌time)‌ ‌and‌ ‌asked‌ ‌to‌ ‌also‌ ‌avoid‌‌low‌‌                                     
nickel‌ ‌foods‌ ‌that‌ ‌were‌ ‌known‌ ‌to‌ ‌result‌ ‌in‌ ‌a‌ ‌flare‌ ‌such‌ ‌as‌ ‌red‌ ‌wine‌ ‌and‌ ‌herring.‌ ‌17‌ ‌patients‌ ‌did‌ ‌not‌‌                                       
respond,‌ ‌15‌ ‌had‌ ‌a‌ ‌reasonable‌ ‌benefit‌ ‌and‌ ‌58‌ ‌patients‌ ‌responded‌ ‌very‌ ‌well.‌ ‌ 

- Of‌ ‌those‌ ‌who‌ ‌saw‌ ‌some‌ ‌benefit,‌ ‌55‌ ‌completed‌ ‌a‌ ‌survey‌ ‌1-3‌ ‌years‌ ‌later.‌ ‌40‌‌continued‌‌to‌‌see‌‌benefit‌‌                                   
from‌ ‌the‌ ‌trial.‌ ‌However,‌ ‌it‌ ‌is‌ ‌not‌ ‌clear‌ ‌whether‌ ‌they‌ ‌continued‌ ‌the‌ ‌low‌ ‌nickel‌ ‌diet‌ ‌after‌ ‌the‌ ‌trial‌ ‌ended.‌ ‌ 

- Other‌ ‌dermatitis‌ ‌triggers‌ ‌that‌ ‌happened‌ ‌3‌ ‌or‌ ‌more‌ ‌times‌ ‌in‌ ‌the‌ ‌study‌ ‌group‌ ‌were:‌ ‌specific‌ ‌foods;‌‌                               
menstrual‌ ‌period;‌ ‌psychological‌ ‌stress;‌ ‌and‌ ‌sweating.‌ 

- The‌‌patients‌‌who‌‌had‌‌the‌‌least‌‌benefit‌‌from‌‌the‌‌diet‌‌were‌‌those‌‌who‌‌had‌‌a‌‌strongly‌‌positive‌‌patch‌‌test.‌‌                                     
This‌ ‌could‌ ‌be‌ ‌because‌ ‌those‌ ‌with‌ ‌a‌ ‌strongly‌ ‌positive‌ ‌patch‌ ‌test‌ ‌react‌ ‌to‌ ‌minuscule‌ ‌amounts‌ ‌of‌‌                               
endogenous‌ ‌nickel.‌ ‌ 

‌ 
Gawkrodger,‌‌D.J.,‌‌Shuttler,‌‌I.L.‌‌and‌‌Delves,‌‌H.T.,‌‌1988.‌‌Nickel‌‌dermatitis‌‌and‌‌diet:‌‌Clinical‌‌improvement‌‌and‌‌a‌‌                               
reduction‌ ‌in‌ ‌blood‌ ‌and‌ ‌urine‌ ‌nickel‌ ‌levels‌ ‌with‌ ‌a‌ ‌low-nickel‌ ‌diet.‌ ‌‌Acta‌ ‌dermato-venereologica‌,‌ ‌68(5),‌‌                           
pp.453-455.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/2461035/‌ ‌ 
‌ 

- A‌ ‌27-year-old‌ ‌nickel-sensitive‌ ‌female‌ ‌who‌ ‌had‌ ‌had‌ ‌continuous‌ ‌spontaneous‌ ‌flare-ups‌ ‌of‌ ‌eczema,‌‌                       
including‌‌at‌‌sites‌‌of‌‌previous‌‌metal‌‌contact,‌‌experienced‌‌a‌‌clearing‌‌of‌‌her‌‌eruption‌‌after‌‌commencing‌‌a‌‌                               
low-nickel‌ ‌diet.‌ ‌When‌ ‌on‌ ‌the‌ ‌diet,‌ ‌whole-blood‌ ‌and‌ ‌urinary‌ ‌nickel‌ ‌levels‌ ‌fell‌‌to‌‌half‌‌or‌‌less‌‌of‌‌pre-diet‌‌                                   
values‌ ‌and‌ ‌this‌ ‌coincided‌ ‌with‌ ‌the‌ ‌clinical‌ ‌improvement.‌ ‌ 

‌ 
Kaaber,‌ ‌K.,‌ ‌Veien,‌ ‌N.K.‌ ‌and‌ ‌Tjell,‌ ‌J.C.,‌ ‌1978.‌ ‌Low‌ ‌nickel‌ ‌diet‌ ‌in‌ ‌the‌‌treatment‌‌of‌‌patients‌‌with‌‌chronic‌‌nickel‌‌                                     
dermatitis.‌ ‌‌British‌ ‌Journal‌ ‌of‌ ‌Dermatology‌,‌ ‌98(2),‌ ‌pp.197-201.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2133.1978.tb01622.x‌ ‌ 
‌ 

- Patients‌‌with‌‌chronic‌‌nickel‌‌dermatitis‌‌who‌‌reacted‌‌to‌‌an‌‌oral‌‌challenge‌‌were‌‌put‌‌on‌‌a‌‌low‌‌nickel‌‌diet‌‌for‌‌                                     
6‌ ‌weeks.‌ ‌9‌ ‌of‌ ‌the‌ ‌17‌ ‌improved,‌ ‌and‌ ‌2‌ ‌of‌ ‌those‌ ‌9‌ ‌were‌ ‌able‌ ‌to‌ ‌resume‌ ‌a‌ ‌normal‌ ‌diet‌ ‌without‌ ‌symptoms.‌ ‌ 

- There‌‌was‌‌a‌‌drop‌‌in‌‌nickel‌‌excretion‌‌while‌‌on‌‌the‌‌low‌‌nickel‌‌diet,‌‌with‌‌no‌‌difference‌‌between‌‌those‌‌who‌‌                                     
improved‌ ‌and‌ ‌those‌ ‌who‌ ‌did‌ ‌not.‌ ‌ 

3. Non-Dietary‌ ‌Treatments‌ ‌ 

Medications‌ ‌ 
Joshi,‌‌S.R.‌‌and‌‌Khan,‌‌D.A.,‌‌2018.‌‌Effective‌‌use‌‌of‌‌dupilumab‌‌in‌‌managing‌‌systemic‌‌allergic‌‌contact‌‌dermatitis.‌‌                               
Dermatitis‌,‌ ‌29(5),‌ ‌pp.282-284.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/30179979/‌‌ ‌  
‌ 

- A‌ ‌case‌ ‌of‌ ‌refractory‌ ‌ACD‌ ‌to‌ ‌nickel‌ ‌in‌ ‌a‌ ‌44-year-old‌ ‌man‌ ‌with‌ ‌numerous‌ ‌endovascular‌ ‌stents‌ ‌and‌‌                               
vascular‌ ‌clips,‌ ‌with‌ ‌recurrent‌ ‌infections.‌ ‌Dupilumab,‌ ‌an‌ ‌atopic‌ ‌dermatitis‌ ‌treatment,‌ ‌improved‌ ‌his‌‌                       
symptoms‌ ‌and‌ ‌reduced‌ ‌his‌ ‌infection‌ ‌rate.‌ ‌ 

‌ 
Njei,‌ ‌R.‌ ‌and‌ ‌Konstantinoff,‌ ‌K.,‌ ‌2018.‌ ‌An‌ ‌unusual‌ ‌medical‌ ‌management‌ ‌for‌ ‌nickel‌ ‌allergy‌ ‌in‌ ‌patients‌ ‌with‌‌                               
amplatzer‌ ‌occlusive‌ ‌device.‌ ‌‌Open‌ ‌Journal‌ ‌of‌ ‌Clinical‌ ‌&‌ ‌Medical‌ ‌Case‌ ‌Reports‌,‌ ‌4(11).‌ ‌ 
http://jclinmedcasereports.com/articles/OJCMCR-1420.pdf‌.‌ ‌ 
‌ 

- Case‌ ‌report‌ ‌of‌ ‌a‌ ‌woman‌‌with‌‌an‌‌atrial‌‌septal‌‌defect‌‌and‌‌no‌‌known‌‌prior‌‌nickel‌‌allergy‌‌who‌‌developed‌‌                                   
chest‌ ‌tightness,‌ ‌dyspnea‌ ‌and‌ ‌malaise‌ ‌immediately‌ ‌following‌ ‌implantation‌ ‌of‌ ‌a‌ ‌nitinol‌ ‌Amplatzer‌ ‌device.‌‌ ‌  

https://pubmed.ncbi.nlm.nih.gov/8245235/
https://pubmed.ncbi.nlm.nih.gov/2461035/
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2133.1978.tb01622.x
https://pubmed.ncbi.nlm.nih.gov/30179979/
http://jclinmedcasereports.com/articles/OJCMCR-1420.pdf


- She‌ ‌was‌ ‌NOT‌ ‌tested‌ ‌for‌ ‌nickel‌ ‌allergy‌ ‌but‌ ‌had‌ ‌dermatitis‌ ‌that‌ ‌responded‌ ‌to‌ ‌steroid‌ ‌treatment.‌‌ ‌  
- She‌ ‌experienced‌ ‌complete‌ ‌resolution‌ ‌of‌ ‌her‌ ‌symptoms‌ ‌with‌ ‌dual‌ ‌antiplatelet‌ ‌therapy‌ ‌(Aspirin‌ ‌and‌‌                         

Clopidogrel).‌ ‌ 
‌ 

Pigatto,‌ ‌P.D.‌ ‌et‌ ‌al.‌ ‌1990.‌ ‌Disodium‌ ‌cromoglycate‌ ‌versus‌ ‌diet‌ ‌in‌ ‌the‌ ‌treatment‌ ‌and‌ ‌prevention‌ ‌of‌ ‌nickel‌‐‌positive‌‌ 
pompholyx.‌ ‌‌Contact‌ ‌Dermatitis‌,‌ ‌22(1),‌ ‌pp.27-31.‌ ‌Abstract‌ ‌only.‌‌ 
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0536.1990.tb01501.x‌ ‌ 
‌ 

- In‌ ‌24‌ ‌cases‌ ‌of‌ ‌dyshidrotic‌ ‌eczema‌ ‌caused‌ ‌by‌ ‌nickel‌ ‌that‌ ‌did‌ ‌not‌ ‌respond‌ ‌to‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet,‌ ‌disodium‌‌ 
cromoglycate‌ ‌(a‌ ‌mast‌ ‌cell‌ ‌stabilizer)‌ ‌improved‌ ‌objective‌ ‌and‌ ‌subjective‌ ‌symptoms,‌ ‌coinciding‌ ‌with‌ ‌a‌‌ 
reduction‌ ‌in‌ ‌intestinal‌ ‌permeability.‌ ‌ 

Nutritional‌ ‌Supplements‌ ‌ 
#new‌ ‌#vitaminC‌ ‌ 
Unic,‌‌A.‌‌et‌‌al.,‌‌2018.‌‌Ascorbic‌‌acid‌‌—‌‌A‌‌black‌‌hole‌‌of‌‌urine‌‌chemistry‌‌screening.‌‌‌Journal‌‌of‌‌Clinical‌‌Laboratory‌‌                                     
Analysis‌,‌ ‌32(5),‌ ‌p.e22390.‌ ‌ 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6816895/‌ ‌ 
‌ 

- High‌‌doses‌‌of‌‌vitamin‌‌C‌‌can‌‌interfere‌‌with‌‌urine‌‌dipstick‌‌tests,‌‌specifically‌‌it‌‌can‌‌create‌‌false‌‌negatives‌                                 
for‌ ‌glucose,‌ ‌hemoglobin,‌ ‌nitrite,‌ ‌and‌ ‌bilirubin.‌ ‌ 

‌ 
Onodera,‌ ‌R.‌ ‌et‌ ‌al.,‌ ‌2018.‌ ‌Zinc‌ ‌ions‌ ‌have‌ ‌a‌ ‌potential‌ ‌to‌ ‌attenuate‌ ‌both‌ ‌Ni‌ ‌ion‌ ‌uptake‌ ‌and‌ ‌Ni‌ ‌ion-induced‌                                     
inflammation.‌ ‌‌Nature‌ ‌Scientific‌ ‌Reports‌,‌ ‌8(1),‌ ‌p.2911.‌ ‌ 
https://www.nature.com/articles/s41598-018-21014-8‌.‌‌ ‌  
‌ 

- An‌‌in‌‌vitro‌‌study‌‌(not‌‌directly‌‌in‌‌humans)‌‌showing‌‌that‌‌zinc,‌‌cobalt‌‌and‌‌manganese‌‌inhibit‌‌the‌‌uptake‌‌of‌‌                                   
nickel‌‌into‌‌cells,‌‌that‌‌Zn‌‌inhibits‌‌IL-8‌‌production‌‌whereas‌‌Mn‌‌and‌‌Co‌‌enter‌‌cells‌‌and‌‌increase‌‌it,‌‌and‌‌that‌‌                                     
a‌‌zinc‌‌deficiency‌‌enhances‌‌nickel‌‌uptake‌‌into‌‌cells‌‌that‌‌surround‌‌implants.‌‌A‌‌zinc‌‌deficient‌‌state‌‌might‌‌                               
therefore‌ ‌increase‌ ‌sensitivity‌ ‌to‌ ‌nickel.‌‌ ‌  

‌ 
Quirk,‌‌S.K.‌‌et‌‌al.,‌‌2016.‌‌Vitamin‌‌D‌‌in‌‌atopic‌‌dermatitis,‌‌chronic‌‌urticaria‌‌and‌‌allergic‌‌contact‌‌dermatitis.‌‌‌Expert‌‌                                 
Review‌ ‌of‌ ‌Clinical‌ ‌Immunology‌,‌ ‌‌12‌(8),‌ ‌pp.839-847.‌ ‌ 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4985525/‌.‌‌ ‌  
‌ 

- A‌‌review‌‌of‌‌vitamin‌‌D’s‌‌role‌‌in‌‌AD,‌‌urticaria‌‌and‌‌ACD.‌‌Vitamin‌‌D‌‌enhances‌‌defences‌‌against‌‌microbes‌‌                                 
and‌ ‌inhibits‌ ‌excessive‌ ‌inflammation.‌ ‌ 

- There‌ ‌are‌ ‌no‌ ‌human‌ ‌studies‌ ‌of‌ ‌vitamin‌ ‌D‌ ‌in‌ ‌humans‌ ‌with‌ ‌ACD,‌ ‌only‌ ‌mice.‌ ‌The‌ ‌authors‌ ‌do‌ ‌not‌‌                                   
recommend‌ ‌supplementation‌ ‌for‌ ‌the‌ ‌purpose‌ ‌of‌ ‌suppressing‌ ‌ACD.‌ ‌ 

‌ 
#vitaminC‌ ‌#histamine‌ ‌ 
Hagel,‌ ‌A.F.‌ ‌et‌ ‌al.,‌ ‌2013.‌ ‌Intravenous‌ ‌infusion‌ ‌of‌ ‌ascorbic‌ ‌acid‌ ‌decreases‌ ‌serum‌ ‌histamine‌ ‌concentrations‌‌in‌‌                             
patients‌ ‌with‌ ‌allergic‌ ‌and‌ ‌non-allergic‌ ‌diseases.‌ ‌‌Naunyn-Schmiedeberg's‌ ‌Archives‌ ‌of‌ ‌Pharmacology‌,‌ ‌386(9),‌‌                     
pp.789-793.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://www.ncbi.nlm.nih.gov/pubmed/23666445‌ ‌ 
‌ 

- Intravenous‌‌ascorbic‌‌acid‌‌decreased‌‌histamine‌‌in‌‌the‌‌blood,‌‌with‌‌more‌‌of‌‌an‌‌effect‌‌on‌‌allergic‌‌patients‌‌                               
than‌ ‌patients‌ ‌with‌ ‌infections.‌ ‌ 

‌ 
#goodread‌ ‌ 
Sharma,‌ ‌A.D.,‌ ‌2011.‌ ‌Iron‌ ‌therapy‌ ‌in‌ ‌hand‌ ‌eczema:‌ ‌A‌ ‌new‌ ‌approach‌ ‌for‌ ‌management.‌ ‌‌Indian‌ ‌Journal‌ ‌of‌‌                               
Dermatology‌,‌ ‌56(3),‌ ‌p.295.‌‌ ‌  
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3132907/‌‌ ‌  
‌ 

https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0536.1990.tb01501.x
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6816895/
https://www.nature.com/articles/s41598-018-21014-8
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4985525/
https://www.ncbi.nlm.nih.gov/pubmed/23666445
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3132907/


- Twelve‌‌patients‌‌prescribed‌‌a‌‌low‌‌nickel‌‌diet‌‌plus‌‌an‌‌iron‌‌supplement‌‌(15‌‌mg‌‌twice‌‌daily‌‌before‌‌meals)‌‌                                 
fared‌‌better‌‌than‌‌a‌‌control‌‌group‌‌of‌‌11‌‌on‌‌the‌‌low‌‌nickel‌‌diet‌‌alone.‌‌After‌‌12‌‌weeks,‌‌5/11‌‌patients‌‌in‌‌the‌‌                                         
control‌‌group‌‌had‌‌complete‌‌recovery‌‌whereas‌‌the‌‌iron‌‌group‌‌had‌‌complete‌‌recovery‌‌in‌‌10/12.‌‌Patients‌‌                             
with‌ ‌anemia‌ ‌were‌ ‌excluded,‌ ‌i.e.‌ ‌the‌ ‌patients‌ ‌were‌ ‌not‌ ‌iron‌ ‌deficient.‌ ‌ 

- If‌ ‌a‌ ‌person‌‌has‌‌low‌‌iron,‌‌the‌‌body‌‌produces‌‌more‌‌divalent‌‌metal‌‌transporter‌‌(DMT)‌‌in‌‌order‌‌to‌‌absorb‌‌                                   
more‌ ‌of‌ ‌it.‌ ‌But‌ ‌it‌ ‌transports‌ ‌other‌ ‌metals‌ ‌as‌ ‌well,‌ ‌as‌ ‌they‌ ‌are‌ ‌available,‌ ‌including‌ ‌nickel.‌ ‌The‌ ‌DMT's‌‌                                   
preference‌ ‌in‌ ‌order‌ ‌of‌ ‌affinity‌ ‌is‌ ‌Fe‌ ‌>Zn‌ ‌>Mn‌ ‌>Co‌ ‌>Cd‌ ‌>Cu‌ ‌>Ni‌ ‌>Pb.‌‌ ‌  

‌ 
Patlar,‌‌S.‌‌et‌‌al.,‌‌2011.‌‌The‌‌effect‌‌of‌‌vitamin‌‌A‌‌supplementation‌‌on‌‌various‌‌elements‌‌in‌‌elite‌‌taekwondo‌‌players.‌‌                                   
Biological‌ ‌Trace‌ ‌Element‌ ‌Research‌,‌ ‌139(3),‌ ‌pp.296-300.‌‌ ‌  
https://www.researchgate.net/publication/42255893_The_Effect_of_Vitamin_A_Supplementation_on_Various_‌
Elements_in_Elite_Taekwondo_Players‌‌ ‌  
‌ 

- Athletes‌ ‌given‌ ‌100‌ ‌mg‌ ‌Vitamin‌ ‌A‌ ‌daily‌ ‌for‌ ‌6‌ ‌weeks‌ ‌had‌ ‌“significantly‌ ‌reduced”‌ ‌blood‌ ‌levels‌ ‌of‌ ‌nickel‌‌                                 
relative‌ ‌to‌ ‌values‌ ‌before‌ ‌supplementation‌ ‌(reduced‌ ‌from‌ ‌70‌ ‌to‌ ‌40‌ ‌μg/L).‌ ‌ 

‌ 
Kuroishi,‌‌T.‌‌et‌‌al.,‌‌2009.‌‌Biotin‌‌status‌‌affects‌‌nickel‌‌allergy‌‌via‌‌regulation‌‌of‌‌interleukin-1‌‌β‌‌production‌‌in‌‌mice.‌‌                                   
The‌ ‌Journal‌ ‌of‌ ‌Nutrition‌,‌ ‌139(5),‌ ‌pp.1031-1036.‌ ‌ 
https://academic.oup.com/jn/article/139/5/1031/4670338‌ ‌ 
‌ 

- In‌ ‌mice,‌ ‌swelling‌ ‌from‌ ‌injected‌ ‌NiCl‌2‌ ‌was‌ ‌significantly‌ ‌higher‌ ‌in‌ ‌biotin-deficient‌ ‌mice‌ ‌than‌ ‌in‌‌controls.‌‌                             
Supplementation‌ ‌at‌ ‌a‌ ‌rate‌ ‌equivalent‌ ‌to‌ ‌the‌ ‌human‌ ‌dose‌ ‌of‌ ‌10-40‌ ‌mg/day‌ ‌reduced‌ ‌the‌ ‌swelling.‌ ‌ 

‌ 
#histamine‌ ‌ 
Kehoe,‌‌C.A.‌‌et‌‌al.,‌‌2000.‌‌Plasma‌‌diamine‌‌oxidase‌‌activity‌‌is‌‌greater‌‌in‌‌copper-adequate‌‌than‌‌copper-marginal‌‌                             
or‌ ‌copper-deficient‌ ‌rats.‌ ‌‌The‌ ‌Journal‌ ‌of‌ ‌Nutrition‌,‌ ‌‌130‌(1),‌ ‌pp.30-33.‌‌ ‌  
https://academic.oup.com/jn/article/130/1/30/4686063‌‌ ‌  
‌ 

- In‌‌rats‌‌fed‌‌a‌‌diet‌‌that‌‌was‌‌either‌‌deficient,‌‌marginal‌‌or‌‌adequate‌‌in‌‌its‌‌copper‌‌content,‌‌it‌‌was‌‌found‌‌that‌‌                                       
plasma‌‌DAO‌‌activity‌‌was‌‌significantly‌‌lower‌‌in‌‌both‌‌copper-deficient‌‌and‌‌copper-marginal‌‌groups‌‌when‌‌                         
compared‌ ‌to‌ ‌the‌ ‌copper-adequate‌ ‌group.‌ ‌[DAO‌ ‌breaks‌ ‌down‌ ‌histamine.‌ ‌If‌ ‌this‌ ‌is‌ ‌true‌ ‌in‌ ‌humans‌ ‌as‌‌                               
well,‌ ‌we‌ ‌need‌ ‌to‌ ‌ensure‌ ‌we’re‌ ‌not‌ ‌copper‌ ‌deficient.]‌ ‌ 

‌ 
#vitaminC‌ ‌ 
Solomons,‌ ‌N.W.‌ ‌et‌ ‌al.,‌ ‌1982.‌ ‌Bioavailability‌ ‌of‌ ‌nickel‌ ‌in‌‌man:‌‌Effects‌‌of‌‌foods‌‌and‌‌chemically-defined‌‌dietary‌‌                               
constituents‌ ‌on‌ ‌the‌ ‌absorption‌ ‌of‌ ‌inorganic‌ ‌nickel.‌ ‌‌The‌ ‌Journal‌ ‌of‌ ‌Nutrition‌,‌ ‌112(1),‌ ‌pp.39-50.‌ ‌ 
https://www.researchgate.net/publication/16401187_Bioavailability_of_Nickel_in_Man_Effects_of_Foods_and_‌
Chemically-Defined_Dietary_Constituents_on_the_Absorption_of_Inorganic_Nickel3‌‌ ‌  
‌ 

- When‌‌5‌‌mg‌‌of‌‌nickel‌‌was‌‌added‌‌to‌‌milk‌‌(whole),‌‌black‌‌coffee‌‌(with‌‌sugar),‌‌tea‌‌(with‌‌lemon‌‌and‌‌sugar),‌‌                                     
orange‌‌juice‌‌or‌‌Coca-Cola,‌‌serum‌‌nickel‌‌was‌‌significantly‌‌lower‌‌than‌‌control‌‌(water)‌‌in‌‌all‌‌cases‌‌except‌‌                               
cola.‌ ‌Serum‌ ‌nickel‌ ‌was‌ ‌also‌ ‌lower‌ ‌when‌ ‌taken‌ ‌with‌ ‌1‌ ‌g‌ ‌ascorbic‌ ‌acid.‌ ‌ 

- Comparing‌‌nickel‌‌absorption‌‌when‌‌taken‌‌with‌‌meals,‌‌a‌‌North‌‌American‌‌breakfast‌‌of‌‌eggs,‌‌toast,‌‌bacon‌‌                             
and‌ ‌coffee‌ ‌suppressed‌ ‌nickel‌ ‌significantly‌ ‌more‌ ‌than‌ ‌a‌ ‌Guatemalan‌ ‌breakfast‌ ‌of‌‌beans,‌‌corn‌‌tortillas‌‌                           
and‌ ‌coffee.‌ ‌ 

Probiotics‌ ‌ 
Lombardi,‌‌F.‌‌et‌‌al.,‌‌2020.‌‌The‌‌effects‌‌of‌‌low-nickel‌‌diet‌‌combined‌‌with‌‌oral‌‌administration‌‌of‌‌selected‌‌probiotics‌‌                                 
on‌ ‌patients‌ ‌with‌ ‌Systemic‌ ‌Nickel‌ ‌Allergy‌ ‌Syndrome‌ ‌(SNAS)‌ ‌and‌ ‌gut‌ ‌dysbiosis.‌ ‌‌Nutrients‌,‌ ‌12(4),‌ ‌p.1040.‌ ‌                           
https://www.mdpi.com/2072-6643/12/4/1040‌ ‌ 
‌ 

- The‌ ‌study‌ ‌included‌ ‌51‌ ‌patients‌ ‌with‌ ‌SNAS‌ ‌(confirmed‌ ‌by‌ ‌oral‌ ‌provocation‌ ‌and‌ ‌patch‌ ‌test)‌ ‌who‌ ‌had‌‌                               
symptoms‌‌including‌‌gastrointestinal,‌‌cutaneous,‌‌and‌‌others‌‌such‌‌as‌‌headaches,‌‌pain,‌‌fatigue,‌‌swelling,‌‌                       

https://www.researchgate.net/publication/42255893_The_Effect_of_Vitamin_A_Supplementation_on_Various_Elements_in_Elite_Taekwondo_Players
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mouth‌ ‌sores,‌ ‌and‌ ‌ulcers.‌ ‌Exclusions‌ ‌were‌ ‌SIBO,‌ ‌active‌ ‌autoimmune‌ ‌pathologies,‌ ‌infections,‌ ‌and‌‌                       
multiple‌ ‌sensitivities‌ ‌to‌ ‌respiratory‌ ‌allergens.‌ ‌ 

- A‌ ‌urine‌ ‌test‌ ‌determined‌ ‌the‌ ‌dominant‌ ‌type‌ ‌of‌ ‌dysbiosis:‌ ‌66%‌ ‌had‌ ‌fermentative‌ ‌dysbiosis,‌ ‌31%‌ ‌had‌                             
mixed‌ ‌dysbiosis,‌ ‌and‌ ‌only‌‌4%‌‌had‌‌putrefactive‌‌dysbiosis.‌‌The‌‌two‌‌patients‌‌with‌‌putrefactive‌‌dysbiosis‌‌                           
did‌ ‌not‌ ‌agree‌ ‌to‌ ‌take‌ ‌a‌ ‌probiotic.‌ ‌ 

- All‌ ‌51‌ ‌patients‌ ‌followed‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet‌ ‌for‌ ‌3‌ ‌months.‌ ‌22‌ ‌patients‌ ‌were‌ ‌also‌ ‌given‌ ‌a‌ ‌probiotic‌‌                                   
supplement‌ ‌consistent‌ ‌with‌ ‌their‌ ‌dysbiosis‌ ‌type:‌ ‌ 

- Fermentative:‌ ‌L.‌ ‌casei‌ ‌LC18,‌ ‌L.‌ ‌acidophilus‌ ‌LA3,‌ ‌L.‌ ‌reuteri‌ ‌LR200,‌ ‌L.‌ ‌rhamnosus‌ ‌LRH11,‌ ‌L.‌‌                           
fermentum‌ ‌LF350,‌ ‌L.‌ ‌plantarum‌ ‌LPB22,‌ ‌Streptococcus‌ ‌thermophilus‌ ‌STB32‌ ‌(taken‌ ‌by‌ ‌16)‌ ‌ 

- Putrefactive:‌ ‌B.‌ ‌lactis‌ ‌BL‌ ‌04,‌ ‌B.‌ ‌breve‌ ‌BB‌ ‌03,‌ ‌B.‌ ‌bifidum‌ ‌BB‌ ‌06,‌ ‌B.‌ ‌longum‌ ‌BL‌ ‌05‌ ‌(taken‌ ‌by‌ ‌0)‌ ‌ 
- Mixed:‌ ‌Streptococcus‌ ‌thermophilus‌ ‌DSM,‌ ‌B.‌ ‌breve‌ ‌DSM‌ ‌24732,‌ ‌B.‌ ‌longum‌ ‌DSM‌ ‌24736,‌ ‌B.‌‌                         

infantis‌‌DSM‌‌24737,‌‌L.‌‌paracasei‌‌DSM‌‌24733,‌‌L.‌‌acidophilus‌‌DSM‌‌24735,‌‌L.‌‌delbrueckii‌‌subsp‌‌                           
bulgaricus‌ ‌DSM‌ ‌24734,‌ ‌L.‌ ‌plantarum‌ ‌DSM‌ ‌24730‌ ‌(taken‌ ‌by‌ ‌6)‌ ‌ 

- In‌‌all‌‌51‌‌patients‌‌the‌‌indicators‌‌of‌‌dysbiosis‌‌decreased‌‌significantly‌‌after‌‌3‌‌months,‌‌and‌‌the‌‌oral‌‌reaction‌‌                                 
threshold‌ ‌increased.‌ ‌In‌ ‌the‌ ‌group‌ ‌of‌ ‌22‌ ‌patients‌ ‌who‌ ‌took‌ ‌probiotics,‌ ‌the‌ ‌portion‌ ‌who‌ ‌fixed‌ ‌their‌‌                               
dysbiosis‌ ‌was‌ ‌greater‌ ‌than‌ ‌in‌ ‌the‌ ‌group‌ ‌of‌ ‌27‌ ‌who‌ ‌did‌ ‌not‌ ‌(73%‌ ‌vs.‌ ‌41%).‌ ‌ 

- It‌‌is‌‌worth‌‌noting‌‌that‌‌in‌‌the‌‌fermentative‌‌group,‌‌the‌‌subgroup‌‌who‌‌took‌‌probiotics‌‌started‌‌off‌‌with‌‌less‌‌                                   
severe‌ ‌grades‌ ‌of‌ ‌dysbiosis,‌ ‌so‌ ‌it‌ ‌may‌ ‌have‌ ‌been‌ ‌easier‌ ‌for‌ ‌them‌ ‌to‌ ‌fix‌ ‌their‌ ‌dysbiosis.‌ ‌ 

‌ 
Randazzo,‌‌C.L.‌‌et‌‌al.,‌‌2015.‌‌Probiotic‌‌supplementation‌‌in‌‌systemic‌‌nickel‌‌allergy‌‌syndrome‌‌patients:‌‌Study‌‌of‌‌                             
its‌‌effects‌‌on‌‌lactic‌‌acid‌‌bacteria‌‌population‌‌and‌‌on‌‌clinical‌‌symptoms.‌‌‌Journal‌‌of‌‌Applied‌‌Microbiology‌,‌‌118(1),‌‌                               
pp.202-211.‌ ‌ ‌   
https://onlinelibrary.wiley.com/doi/pdf/10.1111/jam.12685‌‌ ‌  
‌ 

- Patients‌‌had‌‌a‌‌positive‌‌patch‌‌test,‌‌GI‌‌reactions,‌‌recurrent‌‌abdominal‌‌pain‌‌and‌‌cutaneous‌‌reactions‌‌such‌‌                             
as‌ ‌urticaria,‌ ‌itching‌ ‌and‌ ‌eczema‌ ‌after‌ ‌ingestion‌ ‌of‌ ‌nickel-containing‌ ‌food.‌ ‌There‌ ‌were‌ ‌9‌ ‌in‌ ‌the‌‌                             
experiment‌ ‌and‌ ‌7‌ ‌placebo;‌ ‌both‌ ‌followed‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet.‌ ‌ 

- The‌‌experimental‌‌group‌‌was‌‌given‌‌1‌‌tablet‌‌BioGaia‌‌‌L.‌‌reuteri‌‌for‌‌2‌‌weeks.‌‌Symptoms‌‌were‌‌measured‌‌                               
at‌ ‌baseline,‌ ‌2‌ ‌weeks‌ ‌and‌ ‌4‌ ‌weeks.‌‌ ‌  

- There‌ ‌was‌ ‌significant‌ ‌improvement‌ ‌of‌ ‌all‌ ‌cutaneous‌ ‌symptoms‌ ‌after‌ ‌2‌ ‌weeks‌ ‌of‌ ‌probiotic‌ ‌treatment.‌ ‌ 
- GI‌ ‌symptoms‌ ‌took‌ ‌longer‌ ‌to‌ ‌improve,‌ ‌but‌ ‌decreased‌ ‌by‌ ‌4‌ ‌weeks.‌ ‌ 

‌ 
Ricciardi,‌‌L.‌‌et‌‌al.,‌‌2010.‌‌PA27‌‌Clinical‌‌evidence‌‌of‌‌enteric‌‌flora‌‌changes‌‌in‌‌systemic‌‌allergy‌‌to‌‌nickel‌‌(SNAS):‌‌                                   
A‌ ‌randomized‌ ‌double-blind‌ ‌placebo-controlled‌ ‌study.‌ ‌‌Digestive‌ ‌and‌ ‌Liver‌ ‌Disease‌,‌ ‌42,‌ ‌p.S352.‌‌ ‌  
https://www.researchgate.net/publication/241119998_PA27_CLINICAL_EVIDENCE_OF_ENTERIC_FLORA_C‌
HANGES_IN_SYSTEMIC_ALLERGY_TO_NICKEL_SNAS_A_RANDOMIZED_DOUBLE-BLIND_PLACEBO-C‌
ONTROLLED_STUDY‌ ‌ 
‌ 

- Summary‌‌report‌‌of‌‌a‌‌study‌‌of‌‌20‌‌patients‌‌with‌‌confirmed‌‌SNAS.‌‌11‌‌were‌‌given‌‌‌L.‌‌Reuteri‌‌DSM‌‌17938‌,‌‌9‌‌                                     
placebo.‌‌The‌‌probiotics‌‌group‌‌experienced‌‌statistically‌‌significant‌‌changes‌‌in‌‌the‌‌severity‌‌scoring‌‌index‌‌                         
compared‌ ‌to‌ ‌placebo,‌ ‌as‌ ‌well‌ ‌as‌ ‌a‌ ‌significant‌ ‌reduction‌ ‌in‌ ‌drug‌ ‌consumption‌ ‌(antihistamines,‌‌                         
antisecretory)‌ ‌and‌ ‌a‌ ‌significant‌ ‌increase‌ ‌in‌ ‌well‌ ‌days.‌ ‌ 

‌ 
Rosenfeldt,‌‌V.‌‌et‌‌al.,‌‌2003.‌‌Effect‌‌of‌‌probiotic‌‌Lactobacillus‌‌strains‌‌in‌‌children‌‌with‌‌atopic‌‌dermatitis.‌‌‌Journal‌‌of‌‌                                 
Allergy‌ ‌and‌ ‌Clinical‌ ‌Immunology‌,‌ ‌111(2),‌ ‌pp.389-395.‌ ‌ ‌   
https://www.jacionline.org/article/S0091-6749(02)91373-4/fulltext‌ ‌ 
‌ 

- Concluded‌ ‌that‌ ‌‌L.‌‌rhamnosus‌‌19070-2‌‌and‌‌L.‌‌reuteri‌‌DSM‌‌122460‌‌was‌‌beneficial‌‌in‌‌the‌‌management‌‌                             
of‌ ‌atopic‌ ‌dermatitis‌ ‌in‌ ‌43‌ ‌children‌ ‌aged‌ ‌1-13,‌ ‌with‌ ‌the‌ ‌effect‌ ‌more‌ ‌pronounced‌ ‌when‌ ‌the‌‌child‌‌had‌‌a‌‌                                   
positive‌ ‌IgE‌ ‌skin‌ ‌prick‌ ‌test.‌ ‌ 

- A‌ ‌small‌ ‌proportion‌ ‌worsened‌ ‌with‌ ‌treatment.‌ ‌ 

https://onlinelibrary.wiley.com/doi/pdf/10.1111/jam.12685
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Oral‌ ‌Hyposensitization‌ ‌ 
Tammaro,‌‌A.‌‌et‌‌al.,‌‌2017.‌‌Effects‌‌of‌‌TIO‌‌NICKEL‌‌in‌‌patients‌‌with‌‌ACD‌‌and‌‌SNAS:‌‌Experience‌‌on‌‌700‌‌patients‌‌                                     
in‌ ‌Italy.‌ ‌‌Journal‌ ‌of‌ ‌the‌ ‌European‌ ‌Academy‌ ‌of‌ ‌Dermatology‌ ‌and‌ ‌Venereology‌,‌ ‌31(4),‌ ‌pp.e189-e191.‌ ‌ 
‌ 

- A‌‌Letter‌‌to‌‌the‌‌Editor‌‌on‌‌hyposensitization‌‌of‌‌700‌‌adult‌‌patients‌‌with‌‌SNAS:‌‌while‌‌on‌‌a‌‌low‌‌nickel‌‌diet,‌‌a‌‌                                       
10‌‌ng‌‌capsule‌‌was‌‌given‌‌three‌‌times‌‌per‌‌week‌‌for‌‌the‌‌first‌‌2‌‌weeks,‌‌100‌‌ng‌‌three‌‌times‌‌per‌‌week‌‌in‌‌the‌‌                                           
third‌ ‌and‌‌fourth‌‌week‌‌and‌‌500‌‌ng‌‌capsules‌‌three‌‌times‌‌per‌‌week‌‌in‌‌the‌‌fifth‌‌and‌‌sixth‌‌week.‌‌This‌‌was‌‌                                       
followed‌ ‌by‌ ‌a‌ ‌500‌ ‌ng‌ ‌tablet‌ ‌three‌ ‌times‌ ‌per‌ ‌week‌ ‌for‌ ‌3‌ ‌years,‌ ‌with‌ ‌an‌ ‌unrestricted‌ ‌diet.‌ ‌ 

- After‌‌3‌‌years‌‌patch‌‌tests‌‌were‌‌still‌‌positive‌‌but‌‌less‌‌severe.‌‌Patients‌‌reported‌‌improved‌‌symptoms‌‌after‌‌                               
4‌ ‌weeks,‌ ‌and‌ ‌complete‌ ‌remission‌ ‌at‌ ‌the‌ ‌end‌ ‌of‌ ‌therapy.‌ ‌ 

‌ 
Di‌‌Gioacchino,‌‌M.‌‌et‌‌al.,‌‌2014.‌‌Nickel‌‌oral‌‌hyposensitization‌‌in‌‌patients‌‌with‌‌systemic‌‌nickel‌‌allergy‌‌syndrome.‌‌                               
Annals‌ ‌of‌ ‌Medicine‌,‌ ‌46(1),‌ ‌pp.31-37.‌ ‌ ‌   
https://www.tandfonline.com/doi/full/10.3109/07853890.2013.861158‌ ‌  
‌ 

- A‌ ‌double-blind‌ ‌placebo-controlled‌ ‌trial‌ ‌of‌ ‌oral‌ ‌nickel‌ ‌hyposensitisation.‌ ‌141‌ ‌patients‌ ‌met‌ ‌inclusion‌‌                       
criteria,‌ ‌split‌ ‌into‌ ‌4‌ ‌groups‌ ‌with‌ ‌different‌ ‌final‌ ‌levels‌ ‌of‌ ‌oral‌ ‌nickel‌ ‌in‌ ‌the‌ ‌hyposensitization‌ ‌process.‌ ‌ 

- Patients‌ ‌began‌ ‌hyposensitization‌ ‌after‌ ‌a‌ ‌month‌ ‌on‌ ‌the‌ ‌low-nickel‌ ‌BraMa-Ni‌ ‌diet.‌ ‌ 
- The‌‌group‌‌taking‌‌the‌‌highest‌‌dose,‌‌1.5‌‌μg,‌‌fared‌‌the‌‌best‌‌with‌‌reintroduction‌‌of‌‌high‌‌nickel‌‌foods,‌‌with‌‌                                   

the‌ ‌lower‌ ‌doses‌ ‌not‌ ‌differing‌ ‌significantly‌ ‌from‌ ‌placebo.‌ ‌ 
‌ 

Ricciardi,‌ ‌L.‌ ‌et‌ ‌al.,‌ ‌2012.‌ ‌Systemic‌ ‌nickel‌ ‌allergy:‌ ‌Oral‌ ‌desensitization‌ ‌and‌ ‌possible‌ ‌role‌ ‌of‌ ‌cytokines‌‌                             
interleukins‌ ‌2‌ ‌and‌ ‌10.‌ ‌‌International‌ ‌Journal‌ ‌of‌ ‌Immunopathology‌ ‌and‌ ‌Pharmacology‌,‌ ‌26(1),‌ ‌pp.251-257.‌ ‌ 
https://journals.sagepub.com/doi/pdf/10.1177/039463201302600127‌‌ ‌  
‌ 

- 22‌ ‌women‌ ‌diagnosed‌‌with‌‌SNAS‌‌via‌‌oral‌‌exposure‌‌to‌‌nickel‌‌sulfate‌‌underwent‌‌oral‌‌hyposensitization,‌‌                           
increasing‌‌in‌‌dose‌‌over‌‌two‌‌years.‌‌Higher-nickel‌‌foods‌‌were‌‌reintroduced‌‌gradually‌‌after‌‌9‌‌weeks‌‌on‌‌a‌‌                               
low‌ ‌nickel‌ ‌diet.‌ ‌ 

- After‌‌2‌‌years‌‌there‌‌was‌‌a‌‌significant‌‌improvement‌‌in‌‌VAS‌‌scores‌‌and‌‌the‌‌oral‌‌challenge‌‌was‌‌negative‌‌in‌‌                                   
18‌ ‌patients.‌ ‌There‌ ‌was‌ ‌a‌ ‌statistically‌ ‌significant‌ ‌decrease‌ ‌in‌ ‌the‌ ‌levels‌ ‌of‌ ‌the‌ ‌IL-2‌ ‌cytokine.‌ ‌ 

‌ 
Spiewak,‌ ‌R.,‌ ‌2011.‌ ‌Immunotherapy‌ ‌of‌ ‌allergic‌ ‌contact‌ ‌dermatitis.‌ ‌‌Immunotherapy‌,‌ ‌3(8),‌ ‌pp.979-996.‌ ‌ 
http://mail.radoslawspiewak.net/2011-4.pdf‌ ‌ 
‌ 

- A‌ ‌review‌ ‌of‌ ‌hyposensitization‌ ‌for‌ ‌ACD‌ ‌with‌ ‌a‌ ‌focus‌ ‌on‌ ‌nickel‌ ‌among‌ ‌others.‌‌ ‌  
- Talks‌ ‌about‌ ‌the‌ ‌studies‌ ‌that‌ ‌imply‌ ‌that‌ ‌oral‌ ‌exposure‌ ‌through‌ ‌orthodontics‌ ‌prior‌ ‌to‌ ‌ear‌ ‌piercing‌ ‌can‌‌                               

reduce‌ ‌sensitization‌ ‌rates,‌ ‌but‌ ‌more‌ ‌investigation‌‌is‌‌needed‌‌on‌‌how‌‌much‌‌nickel‌‌is‌‌released‌‌from‌‌the‌‌                               
orthodontics.‌ ‌ 

- Talks‌‌about‌‌the‌‌nickel‌‌hyposensitization‌‌publications:‌‌that‌‌their‌‌quality‌‌is‌‌poor,‌‌and‌‌that‌‌some‌‌use‌‌doses‌‌                               
equivalent‌ ‌to‌ ‌less‌ ‌than‌ ‌a‌ ‌tablespoon‌ ‌of‌ ‌water‌‌and‌‌claim‌‌great‌‌success‌‌rates,‌‌which‌‌is‌‌too‌‌good‌‌to‌‌be‌‌                                     
true.‌ ‌Appropriate‌ ‌doses‌ ‌need‌ ‌to‌ ‌be‌ ‌investigated.‌‌States‌‌that‌‌current‌‌legislation‌‌is‌‌not‌‌enough.‌‌“...data‌‌                             
published‌ ‌until‌ ‌now‌ ‌do‌ ‌not‌ ‌allow‌ ‌for‌ ‌any‌ ‌definite‌ ‌statement‌ ‌about‌ ‌the‌ ‌effectiveness‌ ‌of‌ ‌oral‌‌                             
hyposensitization‌ ‌in‌ ‌nickel-allergic‌ ‌patients.”‌ ‌ 

- Provides‌‌a‌‌similar‌‌review‌‌for‌‌poison‌‌sumac‌‌hyposensitization‌‌in‌‌the‌‌USA‌‌in‌‌the‌‌19th‌‌century,‌‌of‌‌poorly‌‌                                 
designed‌ ‌studies‌ ‌and‌ ‌grandiose‌ ‌claims‌ ‌-‌ ‌is‌ ‌history‌ ‌repeating‌ ‌itself?‌ ‌ 

- Discusses‌‌an‌‌alternative‌‌pathway‌‌for‌‌nickel‌‌intolerance‌‌that‌‌is‌‌beyond‌‌my‌‌comprehension‌‌but‌‌refers‌‌to‌‌                             
other‌ ‌work‌ ‌that‌ ‌may‌ ‌explain.‌ ‌ 

‌ 
Cirla,‌‌A.M.,‌‌2011.‌‌Systemic‌‌nickel‌‌allergy‌‌syndrome.‌‌Biological‌‌monitoring‌‌of‌‌dietary‌‌nickel‌‌intake‌‌and‌‌induction‌‌                             
of‌ ‌immunotolerance.‌ ‌‌Clinical‌ ‌and‌ ‌Translational‌ ‌Allergy‌,‌ ‌1(1),‌ ‌p.P108.‌‌ ‌  
https://www.researchgate.net/publication/251399335_Systemic_nickel_allergy_syndrome_Biological_monitorin‌
g_of_dietary_nickel_intake_and_induction_of_immunotolerance‌ ‌ 
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‌ 
- 152‌ ‌patients‌ ‌who‌ ‌patch‌ ‌tested‌ ‌positive‌ ‌for‌ ‌nickel‌ ‌were‌ ‌split‌ ‌into‌ ‌2‌ ‌groups:‌ ‌those‌ ‌with‌ ‌A)‌ ‌contact‌‌                                 

dermatitis‌ ‌and‌ ‌B)‌ ‌those‌ ‌with‌ ‌other‌ ‌skin‌ ‌issues‌ ‌(“urticaria-like,‌ ‌pruritus-erythema‌ ‌and‌ ‌cutaneous‌ ‌rush”).‌ ‌ 
- Group‌ ‌B‌ ‌had‌ ‌significantly‌ ‌more‌ ‌nickel‌ ‌in‌ ‌their‌ ‌urine‌ ‌than‌ ‌group‌ ‌A.‌ ‌ 
- Group‌‌B‌‌was‌‌put‌‌on‌‌a‌‌low‌‌nickel‌‌diet‌‌for‌‌6‌‌months,‌‌after‌‌which‌‌time‌‌their‌‌urinary‌‌nickel‌‌was‌‌lower‌‌but‌‌30‌‌                                           

of‌ ‌the‌ ‌87‌ ‌still‌ ‌had‌ ‌episodes‌ ‌of‌ ‌urticaria‌ ‌and‌ ‌itching.‌ ‌12‌ ‌of‌ ‌them‌ ‌were‌ ‌given‌ ‌the‌ ‌Lofarma‌‌                                 
hyposensitization‌ ‌treatment;‌ ‌all‌ ‌improved‌ ‌after‌ ‌8‌ ‌months‌ ‌on‌ ‌the‌ ‌highest‌ ‌dose.‌ ‌ 

‌ 
Bonamonte,‌ ‌D.‌ ‌et‌ ‌al.,‌ ‌2011.‌ ‌Efficacy‌ ‌of‌ ‌oral‌ ‌hyposensitization‌ ‌in‌‌allergic‌‌contact‌‌dermatitis‌‌caused‌‌by‌‌nickel.‌‌                               
Contact‌ ‌Dermatitis‌,‌ ‌65(5),‌ ‌pp.293-301.‌ ‌Access‌ ‌via‌‌ ‌  
https://scholar.google.ca/scholar?hl=en&as_sdt=0%2C5&as_vis=1&q=author%3Abonamonte+Efficacy+of+oral‌
+hyposensitization+in+allergic+contact+dermatitis+caused+by+nickel&btnG=‌ ‌ 
‌ 

- 28‌ ‌patients‌ ‌with‌ ‌a‌ ‌contact‌ ‌allergy‌ ‌to‌ ‌nickel‌ ‌and‌ ‌nothing‌ ‌else‌ ‌went‌ ‌on‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet,‌‌and‌‌50‌‌μg‌‌of‌‌                                         
nickel‌ ‌(given‌ ‌as‌ ‌NiSO4·6H2O)‌ ‌was‌ ‌given‌ ‌daily‌ ‌for‌ ‌3‌ ‌months.‌ ‌ 

- Patch‌ ‌testing‌ ‌was‌ ‌done‌ ‌at‌ ‌0,‌ ‌1‌ ‌and‌ ‌3‌ ‌months.‌‌The‌‌body‌‌surface‌‌area‌‌involved‌‌decreased,‌‌the‌‌visual‌‌                                   
analog‌ ‌score‌ ‌increased,‌ ‌and‌ ‌the‌ ‌lowest‌ ‌concentration‌ ‌of‌ ‌NiSO4‌ ‌to‌ ‌elicit‌ ‌a‌ ‌reaction‌ ‌increased.‌ ‌ 

- Half‌ ‌of‌ ‌the‌ ‌patients‌ ‌relapsed‌ ‌in‌ ‌the‌ ‌year‌ ‌following‌ ‌the‌ ‌study.‌ ‌ 
- The‌ ‌role‌ ‌of‌ ‌the‌ ‌low‌ ‌nickel‌ ‌diet‌ ‌in‌ ‌this‌ ‌study‌ ‌and‌ ‌afterwards‌ ‌is‌ ‌unclear.‌ ‌ 

‌ 
Minelli,‌ ‌M.‌ ‌et‌ ‌al.,‌ ‌2010.‌ ‌Oral‌ ‌hyposensitization‌‌to‌‌nickel‌‌induces‌‌clinical‌‌improvement‌‌and‌‌a‌‌decrease‌‌in‌‌TH1‌‌                                 
and‌‌TH2‌‌cytokines‌‌in‌‌patients‌‌with‌‌systemic‌‌nickel‌‌allergy‌‌syndrome.‌‌‌International‌‌Journal‌‌of‌‌Immunopathology‌‌                           
and‌ ‌Pharmacology‌,‌ ‌23(1),‌ ‌pp.193-201.‌ ‌ 
https://journals.sagepub.com/doi/pdf/10.1177/039463201002300117‌‌ ‌  
‌ 

- 23‌ ‌SNAS‌ ‌patients‌ ‌on‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet‌ ‌and‌ ‌receiving‌ ‌NiOH‌ ‌(gradually‌ ‌increasing‌ ‌over‌ ‌10‌‌weeks‌‌and‌‌                                 
maintaining‌ ‌for‌ ‌12‌ ‌months)‌ ‌had‌ ‌a‌ ‌greater‌ ‌success‌ ‌rate‌ ‌of‌ ‌nickel-rich‌ ‌food‌ ‌re-introduction,‌ ‌decreased‌‌                           
drug‌ ‌use,‌ ‌improved‌ ‌visual‌ ‌analog‌ ‌score,‌ ‌and‌ ‌decreased‌ ‌cytokines‌ ‌after‌ ‌treatment,‌ ‌compared‌ ‌to‌ ‌12‌‌                           
controls‌ ‌on‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet‌ ‌alone.‌ ‌ 

- All‌ ‌SNAS‌ ‌patients‌ ‌(confirmed‌ ‌by‌ ‌oral‌ ‌challenge)‌ ‌were‌ ‌given‌ ‌NiOH‌ ‌capsules‌ ‌3‌ ‌times‌ ‌a‌ ‌week‌ ‌at‌‌                               
increasing‌ ‌doses‌ ‌from‌ ‌0.1‌ ‌ng‌ ‌to‌ ‌3‌ ‌μg‌ ‌in‌ ‌10‌ ‌weeks‌ ‌with‌‌a‌‌maintenance‌‌phase‌‌of‌‌1.5‌‌μg‌‌a‌‌week‌‌for‌‌a‌‌                                           
period‌‌of‌‌12‌‌months.‌‌Two‌‌could‌‌not‌‌tolerate‌‌the‌‌highest‌‌dose.‌‌All‌‌35‌‌participants‌‌continued‌‌a‌‌low‌‌nickel‌‌                                   
diet.‌ ‌ 

- The‌ ‌tested‌ ‌cytokines‌ ‌were‌ ‌lower‌ ‌in‌ ‌the‌ ‌treated‌ ‌group‌ ‌than‌ ‌in‌ ‌the‌ ‌diet‌ ‌alone‌‌group‌‌on‌‌average,‌‌but‌‌it‌‌                                     
should‌ ‌be‌ ‌noted‌ ‌that‌ ‌the‌ ‌standard‌ ‌deviations‌ ‌of‌ ‌these‌ ‌measurements‌ ‌are‌ ‌very‌ ‌large.‌ ‌ 

- Nickel-containing‌‌foods‌‌were‌‌re-introduced‌‌gradually,‌‌starting‌‌at‌‌4‌‌months.‌‌The‌‌controls‌‌were‌‌not‌‌able‌‌                           
to‌ ‌reintroduce‌ ‌nickel-rich‌ ‌foods.‌ ‌ 

‌ 
Tammaro,‌‌A.‌‌et‌‌al.,‌‌2009.‌‌Allergy‌‌to‌‌nickel:‌‌First‌‌results‌‌on‌‌patients‌‌administered‌‌with‌‌an‌‌oral‌‌hyposensitization‌‌                                 
therapy.‌ ‌‌International‌ ‌Journal‌ ‌of‌ ‌Immunopathology‌ ‌and‌ ‌Pharmacology‌,‌ ‌22(3),‌ ‌pp.837-840.‌‌ ‌  
https://journals.sagepub.com/doi/pdf/10.1177/039463200902200330‌‌ ‌  
‌ 

- 67‌ ‌patients‌ ‌followed‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet‌ ‌for‌ ‌10‌ ‌weeks‌ ‌while‌ ‌also‌ ‌doing‌ ‌slowly‌ ‌increasing‌ ‌hyposensitization.‌‌ ‌  
- After‌ ‌a‌‌year‌‌at‌‌the‌‌maintenance‌‌dose,‌‌67%‌‌reported‌‌full‌‌remission,‌‌and‌‌27%‌‌reported‌‌improvement‌‌in‌‌                               

symptoms.‌ ‌ 
‌ 

Schiavino,‌ ‌D.‌ ‌et‌ ‌al.,‌ ‌2006.‌ ‌A‌ ‌clinical‌ ‌trial‌ ‌of‌ ‌oral‌ ‌hyposensitization‌ ‌in‌ ‌systemic‌ ‌allergy‌ ‌to‌‌nickel.‌‌‌International‌‌                                 
Journal‌ ‌of‌ ‌Immunopathology‌ ‌and‌ ‌Pharmacology‌,‌ ‌19(3),‌ ‌pp.593-600.‌‌ ‌  
https://journals.sagepub.com/doi/pdf/10.1177/039463200601900315‌‌ ‌  
‌ 

- 290‌ ‌patients‌ ‌were‌ ‌selected‌ ‌(mostly‌ ‌female)‌ ‌with‌ ‌systemic‌ ‌cutaneous‌ ‌symptoms‌ ‌and/or‌ ‌digestive‌‌                       
symptoms.‌ ‌Patients‌ ‌were‌ ‌given‌ ‌standard‌ ‌prick‌ ‌and‌ ‌patch‌ ‌tests‌ ‌to‌ ‌identify‌ ‌allergens.‌‌ ‌  
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- Patients‌ ‌followed‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet‌‌and‌‌avoided‌‌stainless‌‌steel‌‌utensils‌‌for‌‌4‌‌weeks,‌‌and‌‌patients‌‌who‌‌                                 
improved‌ ‌at‌ ‌least‌ ‌80%‌ ‌did‌ ‌an‌ ‌oral‌ ‌challenge‌ ‌test,‌ ‌increasing‌ ‌dose‌ ‌until‌ ‌symptoms‌ ‌appeared.‌ ‌ 

- 136‌‌patients‌‌participated‌‌in‌‌hyposensitization‌‌over‌‌315‌‌days,‌‌95‌‌in‌‌a‌‌control‌‌group‌‌that‌‌did‌‌a‌‌low‌‌nickel‌‌                                   
diet‌ ‌alone.‌ ‌ 

- Ninety-four‌ ‌patients‌ ‌(69.1%)‌ ‌completed‌ ‌the‌ ‌protocol,‌ ‌and‌ ‌after‌‌returning‌‌to‌‌a‌‌free‌‌dietary‌‌regimen,‌‌64‌‌                             
(47.0%)‌ ‌reported‌ ‌a‌ ‌complete‌ ‌remission‌ ‌of‌ ‌symptoms,‌ ‌23‌ ‌(16.9%)‌ ‌had‌ ‌symptom‌ ‌improvement‌ ‌higher‌‌                         
than‌ ‌80%,‌ ‌rarely‌ ‌presenting‌ ‌mild‌ ‌cutaneous‌ ‌and/or‌ ‌digestive‌ ‌symptoms‌ ‌and‌ ‌7‌ ‌(5.2%)‌ ‌had‌ ‌a‌ ‌partial‌‌                             
benefit,‌ ‌reintroducing‌ ‌only‌ ‌some‌ ‌of‌ ‌these‌ ‌foods‌ ‌(limited‌ ‌diet).‌ ‌ 

- In‌‌the‌‌control‌‌group,‌‌after‌‌1‌‌year‌‌on‌‌a‌‌low‌‌nickel‌‌diet‌‌alone,‌‌78‌‌patients‌‌(82.1%)‌‌presented‌‌a‌‌relapse‌‌of‌‌                                       
pre-existing‌ ‌systemic‌ ‌symptoms‌ ‌when‌ ‌nickel-containing‌ ‌foods‌ ‌were‌ ‌reintroduced.‌ ‌ 

‌ 
Morris,‌ ‌D.L.,‌ ‌1998.‌ ‌Intradermal‌ ‌testing‌ ‌and‌ ‌sublingual‌ ‌desensitization‌ ‌for‌ ‌nickel.‌ ‌‌Cutis‌,‌ ‌61(3),‌ ‌pp.129-132.‌‌                         
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/9538953/‌ ‌ 
‌ 

- Eighty-five‌ ‌percent‌ ‌of‌ ‌the‌ ‌thirty-nine‌ ‌patients‌ ‌showed‌ ‌subjective‌ ‌improvement‌ ‌in‌ ‌their‌ ‌dermatitis‌‌after‌‌                         
sublingual‌ ‌hyposensitization‌ ‌and‌ ‌all‌ ‌showed‌ ‌objective‌ ‌evidence‌ ‌of‌ ‌decreased‌ ‌intradermal‌ ‌sensitivity.‌ ‌ 

‌ 
Santucci,‌‌B.‌‌et‌‌al.,‌‌1988.‌‌Nickel‌‌sensitivity:‌‌Effects‌‌of‌‌prolonged‌‌oral‌‌intake‌‌of‌‌the‌‌element.‌‌‌Contact‌‌Dermatitis‌,‌‌                                 
19(3),‌ ‌pp.202-205.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/3191682/‌ ‌ 
‌ 

- An‌‌early‌‌attempt‌‌at‌‌desensitization.‌‌In‌‌25‌‌patients‌‌with‌‌a‌‌positive‌‌patch‌‌test,‌‌22‌‌had‌‌a‌‌systemic‌‌reaction‌‌                                   
to‌ ‌an‌ ‌oral‌ ‌challenge‌ ‌of‌ ‌10‌ ‌mg‌ ‌NiSO4‌ ‌in‌ ‌water.‌‌ ‌  

- 17‌ ‌patients‌ ‌followed‌ ‌a‌ ‌regimen‌ ‌of‌ ‌3‌ ‌mg‌ ‌NiSO4/day‌ ‌in‌ ‌water‌‌for‌‌1‌‌month,‌‌then‌‌6‌‌mg‌‌NiSO4/day‌‌for‌‌1‌‌                                       
month,‌‌then‌‌10‌‌mg‌‌NiSO4/day‌‌for‌‌1‌‌month‌‌(equivalent‌‌to‌‌0.67,‌‌1.34,‌‌and‌‌2.24‌‌mg‌‌Ni/day,‌‌respectively).‌‌                                 
14‌ ‌were‌ ‌able‌ ‌to‌ ‌complete‌ ‌the‌ ‌regimen;‌ ‌the‌ ‌others‌ ‌became‌ ‌symptomatic.‌ ‌Repeat‌ ‌patch‌ ‌testing‌ ‌and‌‌                             
wearing‌ ‌of‌ ‌earrings‌ ‌elicited‌ ‌the‌ ‌same‌ ‌response‌ ‌as‌ ‌before‌ ‌the‌ ‌trial,‌ ‌i.e.‌ ‌it‌ ‌was‌ ‌not‌ ‌effective.‌ ‌ 

- Gradually‌ ‌increasing‌ ‌to‌ ‌10‌ ‌mg‌ ‌did‌ ‌not‌ ‌provoke‌ ‌a‌ ‌reaction,‌ ‌whereas‌ ‌the‌ ‌challenge‌ ‌did.‌ ‌ 
- The‌ ‌authors‌ ‌hypothesize‌ ‌a‌ ‌mechanism‌‌other‌‌than‌‌hyposensitization:‌‌“By‌‌analogy‌‌to‌‌the‌‌absorption‌‌of‌‌                           

other‌‌metal‌‌ions‌‌such‌‌as‌‌arsenic,‌‌conditions‌‌of‌‌impermeability‌‌of‌‌intestinal‌‌cells‌‌to‌‌the‌‌element‌‌may‌‌be‌‌                                 
created‌‌following‌‌prolonged‌‌intake.‌‌An‌‌evaluation‌‌of‌‌the‌‌serum‌‌nickel‌‌levels‌‌in‌‌such‌‌patients‌‌could‌‌help‌                               
to‌ ‌verify‌ ‌our‌ ‌hypothesis.”‌ ‌Their‌ ‌hypothesis‌ ‌appears‌ ‌to‌ ‌be‌ ‌confirmed‌ ‌in‌ ‌future‌ ‌work.‌ ‌ 

Sweating‌ ‌ 
Genuis,‌ ‌S.J.‌ ‌et‌‌al.,‌‌2011.‌‌Blood,‌‌urine,‌‌and‌‌sweat‌‌(BUS)‌‌study:‌‌monitoring‌‌and‌‌elimination‌‌of‌‌bioaccumulated‌‌                               
toxic‌ ‌elements.‌ ‌‌Archives‌ ‌of‌ ‌Environmental‌ ‌Contamination‌ ‌and‌ ‌Toxicology‌,‌ ‌61(2),‌ ‌pp.344-357.‌ ‌ ‌   
https://www.researchgate.net/publication/47701626_Blood_Urine_and_Sweat_BUS_Study_Monitoring_and_El‌
imination_of_Bioaccumulated_Toxic_Elements‌ ‌ 
‌ 

- We‌ ‌excrete‌ ‌over‌ ‌13‌ ‌times‌ ‌more‌ ‌nickel‌ ‌in‌ ‌sweat‌ ‌than‌ ‌in‌ ‌urine.‌‌ ‌  
‌ 

Cohn,‌ ‌J.R.‌ ‌and‌ ‌Emmett,‌ ‌E.A.,‌ ‌1978.‌ ‌The‌ ‌excretion‌ ‌of‌ ‌trace‌ ‌metals‌ ‌in‌ ‌human‌ ‌sweat.‌ Annals‌ ‌of‌ ‌Clinical‌ ‌&‌‌                                   
Laboratory‌ ‌Science‌,‌ ‌8(4),‌ ‌pp.270-275.‌ ‌  
http://www.annclinlabsci.org/content/8/4/270.full.pdf‌‌ ‌  
‌ 

- Sweat‌ ‌was‌ ‌collected‌ ‌from‌ ‌9‌ ‌adults‌ ‌after‌ ‌cycling‌ ‌for‌ ‌90‌ ‌minutes,‌ ‌alternating‌ ‌with‌ ‌resting‌ ‌in‌ ‌10‌‌minute‌‌                                 
cycles,‌‌and‌‌all-over‌‌sweat‌‌as‌‌well‌‌as‌‌armpit‌‌sweat‌‌was‌‌collected.‌‌The‌‌nickel‌‌in‌‌whole-body‌‌sweat‌‌was‌‌                                 
55‌ ‌±‌ ‌16‌ ‌μg/L.‌ ‌The‌ ‌nickel‌ ‌in‌ ‌armpit‌ ‌sweat‌ ‌was‌ ‌much‌ ‌higher‌ ‌but‌ ‌incredibly‌ ‌variable,‌ ‌293‌ ‌±‌ ‌194‌ ‌μg/L.‌ ‌ 

‌ 
#histamine‌ ‌#IgE‌ 
Förström,‌‌L.,‌‌Goldyne,‌‌M.E.‌‌and‌‌Winkelmann,‌‌R.K.,‌‌1975.‌‌IgE‌‌in‌‌human‌‌eccrine‌‌sweat.‌‌‌Journal‌‌of‌‌Investigative‌‌                               
Dermatology‌,‌ ‌64(3),‌ ‌pp.156-157.‌‌ ‌  
https://core.ac.uk/download/pdf/82795096.pdf‌ ‌ 
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‌ 
- States‌ ‌that‌ ‌histamine‌ ‌and‌ ‌other‌ ‌inflammatory‌ ‌agents‌ ‌are‌ ‌present‌ ‌in‌ ‌sweat,‌ ‌provides‌ ‌references.‌ ‌ 
- Shows‌ ‌the‌ ‌presence‌ ‌of‌ ‌IgE‌ ‌in‌ ‌sweat,‌ ‌and‌ ‌says‌ ‌the‌ ‌other‌ ‌immunolgobulins‌ ‌are‌ ‌there.‌ ‌ 

‌ 
Hohnadel,‌ ‌D.C.‌ ‌et‌ ‌al.,‌ ‌1973.‌ ‌Atomic‌ ‌absorption‌ ‌spectrometry‌ ‌of‌ ‌nickel,‌ ‌copper,‌ ‌zinc,‌ ‌and‌ ‌lead‌ ‌in‌ ‌sweat‌‌                               
collected‌ ‌from‌ ‌healthy‌ ‌subjects‌ ‌during‌ ‌sauna‌ ‌bathing.‌ ‌‌Clinical‌ ‌Chemistry‌,‌ ‌19(11),‌ ‌pp.1288-1292.‌‌ ‌  
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.558.8867&rep=rep1&type=pdf‌‌ ‌  
‌ 

- Nickel‌‌concentration‌‌in‌‌sweat‌‌was‌‌found‌‌to‌‌be‌‌52‌‌±‌‌36‌‌(range‌‌7-180)‌‌µg/L‌‌for‌‌men‌‌and‌‌131‌‌±‌‌65‌‌(range‌‌                                         
39-270)‌ ‌µg/L‌ ‌for‌ ‌women.‌ ‌ 

Chelation‌ ‌ 
Giampreti,‌ ‌A.‌ ‌et‌ ‌al.,‌ ‌2016.‌ ‌N-acetyl-cysteine‌ ‌as‌ ‌effective‌ ‌and‌ ‌safe‌ ‌chelating‌ ‌agent‌ ‌in‌ ‌metal-on-metal‌‌                           
hip-implanted‌ ‌patients:‌ ‌Two‌ ‌cases.‌ ‌‌Case‌ ‌Reports‌ ‌in‌ ‌Orthopedics‌,‌ ‌‌2016‌.‌ ‌ ‌   
http://downloads.hindawi.com/journals/crior/2016/8682737.pdf‌‌ ‌  
‌ 

- In‌‌two‌‌elderly‌‌patients‌‌with‌‌hip‌‌implants‌‌that‌‌gave‌‌them‌‌cobalt‌‌and‌‌chromium‌‌toxicity,‌‌NAC‌‌was‌‌a‌‌safe‌‌                                   
and‌ ‌effective‌ ‌chelation‌ ‌agent.‌ ‌[It‌ ‌may‌ ‌work‌ ‌for‌ ‌nickel‌ ‌as‌ ‌well.]‌ ‌ 

‌ 
Sears,‌‌M.E.,‌‌2013.‌‌Chelation:‌‌harnessing‌‌and‌‌enhancing‌‌heavy‌‌metal‌‌detoxification‌‌-‌‌A‌‌review.‌‌‌The‌‌Scientific‌‌                             
World‌ ‌Journal‌,‌ ‌‌2013‌.‌‌ ‌  
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3654245/‌‌ ‌  
‌ 

- Natural‌ ‌substances‌ ‌that‌ ‌have‌ ‌been‌ ‌shown‌ ‌to‌ ‌prevent‌ ‌uptake‌ ‌of‌ ‌heavy‌ ‌metals‌ ‌include:‌ ‌dietary‌ ‌fibres‌‌                             
such‌ ‌as‌ ‌grains‌ ‌and‌ ‌fruit;‌ ‌natural‌ ‌polymers‌ ‌such‌ ‌as‌ ‌citrus‌ ‌pectin,‌ ‌alginate‌ ‌and‌ ‌chlorella;‌‌                           
sulphur-containing‌ ‌foods‌ ‌such‌‌as‌‌allium‌‌or‌‌brassica;‌‌supplements‌‌including‌‌taurine,‌‌methionine,‌‌alpha‌‌                       
lipoic‌ ‌acid,‌ ‌N-acetyl‌ ‌cysteine‌ ‌(NAC),‌ ‌selenium,‌ ‌and‌ ‌minerals‌ ‌such‌ ‌as‌ ‌calcium,‌ ‌zinc,‌ ‌iron‌ ‌and‌‌                           
magnesium.‌ ‌Results‌ ‌are‌ ‌mixed‌ ‌for‌ ‌cilantro.‌ ‌ 

- Nickel‌ ‌is‌ ‌not‌ ‌included‌ ‌in‌ ‌this‌ ‌review,‌ ‌so‌ ‌other‌ ‌reviews‌ ‌are‌ ‌more‌ ‌appropriate‌ ‌for‌ ‌the‌ ‌pharmaceutical‌‌                               
chelators.‌ ‌However‌ ‌it‌ ‌does‌ ‌cover‌ ‌combination‌ ‌therapies‌ ‌using‌ ‌two‌ ‌chelators‌ ‌with‌ ‌different‌ ‌strengths.‌‌ ‌  

- Blood,‌ ‌urine‌ ‌and‌ ‌hair‌ ‌measurements‌ ‌only‌ ‌indicate‌ ‌exposures‌ ‌in‌ ‌recent‌ ‌days‌ ‌or‌ ‌months.‌ ‌ 
- Chelation‌ ‌should‌ ‌be‌ ‌titered‌ ‌up‌ ‌slowly‌ ‌since‌ ‌aggressive‌ ‌treatment‌ ‌causes‌ ‌too‌ ‌fast‌ ‌a‌ ‌shift‌ ‌in‌ ‌both‌‌                               

essential‌‌and‌‌toxic‌‌elements.‌‌There‌‌is‌‌a‌‌rebound‌‌of‌‌levels‌‌in‌‌the‌‌blood‌‌following‌‌discontinuation,‌‌as‌‌the‌‌                                 
elements‌ ‌migrate‌ ‌from‌ ‌tissue‌ ‌and‌ ‌bone‌ ‌back‌ ‌into‌ ‌the‌ ‌bloodstream‌ ‌where‌ ‌they‌ ‌have‌ ‌greater‌ ‌effect‌‌                             
(redistribution).‌ ‌[This‌ ‌may‌ ‌explain‌ ‌why‌ ‌symptoms‌ ‌sometimes‌ ‌worsen‌ ‌in‌ ‌the‌ ‌first‌ ‌few‌ ‌months‌‌of‌‌a‌‌low‌‌                               
nickel‌ ‌diet.]‌ ‌ 

- Adequate‌ ‌hydration‌ ‌and‌ ‌bowel‌ ‌regularity‌ ‌are‌ ‌essential‌ ‌so‌ ‌that‌ ‌mobilization‌ ‌equals‌ ‌excretion.‌ ‌ 
- Products‌ ‌that‌ ‌stop‌ ‌metals‌ ‌from‌ ‌being‌ ‌reabsorbed‌ ‌in‌ ‌the‌ ‌intestines‌ ‌include‌ ‌cholestyramine,‌ ‌psyllium,‌‌                         

charcoal,‌ ‌and‌ ‌thiolized‌ ‌silica.‌ ‌ 
- Mineral‌ ‌status‌ ‌must‌ ‌be‌ ‌monitored.‌ ‌ 
- Allergic‌ ‌reactions‌ ‌have‌ ‌been‌ ‌reported‌ ‌with‌ ‌DMSA,‌ ‌DMPS‌ ‌and‌ ‌CaNa2EDTA.‌ ‌ 

‌ 
Flora,‌ ‌S.J.‌ ‌and‌ ‌Pachauri,‌ ‌V.,‌ ‌2010.‌ ‌Chelation‌ ‌in‌ ‌metal‌ ‌intoxication.‌ ‌‌International‌ ‌Journal‌ ‌of‌ ‌Environmental‌‌                           
Research‌ ‌and‌ ‌Public‌ ‌Health‌,‌ ‌7(7),‌ ‌pp.2745-2788.‌ ‌ ‌   
https://www.mdpi.com/1660-4601/7/7/2745/htm‌‌ ‌  
‌ 

- Nitrilotriacetic‌ ‌acid‌ ‌(NTA)‌ ‌has‌ ‌been‌ ‌shown‌ ‌to‌ ‌possess‌ ‌the‌ ‌ability‌ ‌to‌ ‌mobilize‌ ‌nickel‌ ‌from‌‌brain,‌‌heart,‌‌                               
kidney‌ ‌and‌ ‌liver‌ ‌of‌ ‌nickel‌ ‌poisoned‌ ‌rats.‌ ‌ 

- Most‌ ‌chelating‌ ‌agents‌ ‌have‌ ‌serious‌ ‌side‌ ‌effects.‌ ‌ 
‌ 

Smolik,‌ ‌S.‌ ‌et‌ ‌al.,‌ ‌2008.‌ ‌Characteristics‌ ‌of‌ ‌chelation‌ ‌ability‌ ‌of‌ ‌chosen‌ ‌metal‌ ‌ions‌ ‌by‌ ‌protective‌ ‌ointments‌‌                               
containing‌ ‌Na2H2EDTA.‌ ‌‌Acta‌ ‌Poloniae‌ ‌Pharmaceutica‌,‌ ‌‌65‌(1),‌ ‌pp.125-128.‌ ‌ ‌   
https://ptfarm.pl/pub/File/Acta_Poloniae/2008/1/125.pdf‌ ‌ 
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‌ 
- In‌ ‌an‌ ‌‌in‌ ‌vitro‌ ‌‌study,‌‌a‌‌barrier‌‌cream‌‌containing‌‌10%‌‌EDTA‌‌at‌‌pH‌‌7.0-7.4‌‌was‌‌found‌‌to‌‌be‌‌effective‌‌for‌‌                                       

binding‌ ‌nickel‌ ‌and‌ ‌cobalt,‌ ‌for‌ ‌prevention‌ ‌of‌ ‌nickel‌ ‌and‌ ‌cobalt‌ ‌dermatitis‌ ‌due‌ ‌to‌ ‌occupational‌ ‌exposure.‌ ‌ 
- Barrier‌ ‌creams‌ ‌alone‌ ‌do‌ ‌not‌ ‌affect‌ ‌allergic‌ ‌reaction.‌ ‌ 

‌ 
Sharma,‌‌A.D.,‌‌2006.‌‌Disulfiram‌‌and‌‌low‌‌nickel‌‌diet‌‌in‌‌the‌‌management‌‌of‌‌hand‌‌eczema:‌‌A‌‌clinical‌‌study.‌‌‌Indian‌                                   
Journal‌ ‌of‌ ‌Dermatology,‌ ‌Venereology,‌ ‌and‌ ‌Leprology‌,‌ ‌72(2),‌ ‌p.113.‌ ‌ ‌   
http://www.ijdvl.com/article.asp?issn=0378-6323;year=2006;volume=72;issue=2;spage=113;epage=118;aulast‌
=Shar‌‌ ‌  
‌ 

- Study‌‌comparing‌‌a‌‌low‌‌nickel‌‌diet‌‌with‌‌disulfiram‌‌to‌‌a‌‌control‌‌group‌‌on‌‌a‌‌normal‌‌diet‌‌with‌‌placebo‌‌found‌‌                                     
that‌ ‌10/11‌ ‌patients‌ ‌with‌ ‌chronic‌‌vesicular‌‌hand‌‌dermatitis‌‌and‌‌nickel‌‌allergy‌‌improved‌‌on‌‌the‌‌diet‌‌with‌‌                               
medication,‌ ‌versus‌ ‌1/10‌ ‌in‌ ‌the‌ ‌control‌ ‌group.‌ ‌All‌ ‌patients‌ ‌reacted‌ ‌to‌ ‌oral‌ ‌nickel‌ ‌sulfate‌ ‌challenge‌‌                             
(showing‌ ‌systemic‌ ‌dermatitis).‌ ‌ 

- The‌ ‌study‌ ‌does‌ ‌not‌ ‌compare‌ ‌the‌ ‌diet‌ ‌alone‌ ‌to‌ ‌the‌ ‌medication‌ ‌alone.‌ ‌ 
‌ 

Blanuša,‌ ‌M.‌ ‌et‌ ‌al.,‌ ‌2005.‌ ‌Chelators‌ ‌as‌ ‌antidotes‌ ‌of‌ ‌metal‌ ‌toxicity:‌ ‌therapeutic‌ ‌and‌ ‌experimental‌ ‌aspects.‌‌                             
Current‌ ‌Medicinal‌ ‌Chemistry‌,‌ ‌‌12‌(23),‌ ‌pp.2771-2794.‌ ‌ ‌   
https://www.researchgate.net/publication/7464295_Chelators_as_Antidotes_of_Metal_Toxicity_Therapeutic_an‌
d_Experimental_Aspects‌‌ ‌  
‌ 

- The‌ ‌recommended‌ ‌treatments‌ ‌for‌ ‌nickel‌ ‌‌toxicity‌ ‌are‌ ‌sodium‌ ‌diethylcarbodtithioate‌ ‌(DDTC)‌ ‌and‌‌                     
disulfiram,‌‌based‌‌on‌‌very‌‌limited‌‌human‌‌data.‌‌Disulfiram‌‌has‌‌been‌‌observed‌‌to‌‌cause‌‌hepatoxicity‌‌and‌‌                             
possible‌ ‌redistribution‌ ‌of‌ ‌nickel‌ ‌in‌ ‌the‌ ‌brain.‌‌ ‌  

- BDCG‌ ‌and‌ ‌2,3-dimercaptosuccinic‌ ‌acid‌ ‌(DMSA)‌ ‌have‌ ‌been‌ ‌used‌ ‌in‌ ‌experiments‌ ‌on‌ ‌animals.‌ ‌ 
- Refers‌ ‌to‌ ‌a‌ ‌case‌ ‌where‌ ‌British-Anti-Lewisite‌ ‌(BAL),‌ ‌a‌ ‌chelator‌ ‌that‌ ‌can‌ ‌get‌ ‌into‌ ‌cells,‌ ‌was‌ ‌used‌ ‌for‌‌                                 

nickel‌ ‌poisoning‌ ‌(Sunderman1981),‌ ‌but‌ ‌that‌ ‌reference‌ ‌says‌ ‌it‌ ‌is‌ ‌relatively‌ ‌ineffective.‌ ‌ 
‌ 

Neuvonen,‌ ‌P.J.‌ ‌and‌ ‌Olkkola,‌ ‌K.T.,‌ ‌1988.‌ ‌Oral‌ ‌activated‌ ‌charcoal‌ ‌in‌ ‌the‌ ‌treatment‌ ‌of‌ ‌intoxications.‌ ‌‌Medical‌‌                             
Toxicology‌ ‌and‌ ‌Adverse‌ ‌Drug‌ ‌Experience‌,‌ ‌‌3‌(1),‌ ‌pp.33-58.‌ ‌ ‌   
https://www.researchgate.net/publication/257286591_Oral_Activated_Charcoal_in_the_Treatment_of_Intoxicat‌
ions‌‌ ‌  
‌ 

- Most‌ ‌metals‌ ‌are‌ ‌not‌ ‌efficiently‌ ‌adsorbed‌ ‌to‌ ‌activated‌ ‌charcoal.‌ ‌Nickel‌ ‌is‌ ‌not‌ ‌specifically‌ ‌mentioned,‌‌                           
however.‌ ‌ 

- Large‌‌doses‌‌may‌‌cause‌‌vomiting.‌‌Constipation‌‌and‌‌diarrhea‌‌have‌‌occurred.‌‌Be‌‌wary‌‌of‌‌fillers‌‌such‌‌as‌‌                               
sorbitol‌ ‌and‌ ‌sodium‌ ‌bicarbonate.‌ ‌ 

‌ 
Christensen,‌ ‌O.B.‌ ‌and‌ ‌Kristensen,‌ ‌M.,‌ ‌1982.‌ ‌Treatment‌ ‌with‌ ‌disulfiram‌ ‌in‌ ‌chronic‌ ‌nickel‌ ‌hand‌ ‌dermatitis.‌‌                           
Contact‌ ‌Dermatitis‌,‌ ‌‌8‌(1),‌ ‌pp.59-63.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0536.1982.tb04137.x‌ ‌ 
‌ 

- In‌ ‌11‌ ‌patients‌ ‌with‌ ‌nickel‌ ‌allergy‌ ‌and‌ ‌hand‌‌eczema,‌‌2‌‌patients‌‌healed‌‌and‌‌8‌‌improved‌‌with‌‌disulfiram‌‌                                 
treatment.‌ ‌Mild‌ ‌relapses‌ ‌occurred‌ ‌in‌ ‌all‌ ‌patients‌ ‌within‌ ‌2-16‌ ‌weeks‌ ‌of‌ ‌discontinuation.‌‌ ‌  

- Liver‌ ‌enzymes‌ ‌should‌ ‌be‌ ‌monitored‌ ‌during‌ ‌treatment.‌ ‌ 
‌ 

Sunderman,‌ ‌F.W.,‌ ‌1981.‌ ‌Chelation‌ ‌therapy‌ ‌in‌ ‌nickel‌ ‌poisoning.‌ ‌‌Annals‌ ‌of‌ ‌Clinical‌ ‌and‌ ‌Laboratory‌ ‌Science‌,‌‌                           
11‌(1),‌ ‌pp.1-8.‌ ‌ ‌   
http://www.annclinlabsci.org/content/11/1/1.full.pdf‌‌ ‌  
‌ 

- In‌‌1911‌‌nickel‌‌was‌‌used‌‌to‌‌treat‌‌epilepsy,‌‌chorea,‌‌migraine‌‌and‌‌neuralgia,‌‌and‌‌it‌‌was‌‌reported‌‌to‌‌have‌‌                                   
“peculiar‌ ‌and‌ ‌elective‌ ‌power‌ ‌in‌ ‌controlling‌ ‌the‌ ‌damaging‌ ‌effects‌ ‌of‌ ‌sexual‌ ‌vice‌ ‌on‌ ‌the‌ ‌nervous‌ ‌system.”‌ ‌ 

- Discusses‌ ‌allergic‌ ‌dermatitis‌ ‌and‌ ‌exposure‌ ‌via‌ ‌diet‌ ‌and‌ ‌cooking‌ ‌equipment.‌ ‌ 

http://www.ijdvl.com/article.asp?issn=0378-6323;year=2006;volume=72;issue=2;spage=113;epage=118;aulast=Shar
http://www.ijdvl.com/article.asp?issn=0378-6323;year=2006;volume=72;issue=2;spage=113;epage=118;aulast=Shar
https://www.researchgate.net/publication/7464295_Chelators_as_Antidotes_of_Metal_Toxicity_Therapeutic_and_Experimental_Aspects
https://www.researchgate.net/publication/7464295_Chelators_as_Antidotes_of_Metal_Toxicity_Therapeutic_and_Experimental_Aspects
https://www.researchgate.net/publication/257286591_Oral_Activated_Charcoal_in_the_Treatment_of_Intoxications
https://www.researchgate.net/publication/257286591_Oral_Activated_Charcoal_in_the_Treatment_of_Intoxications
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0536.1982.tb04137.x
http://www.annclinlabsci.org/content/11/1/1.full.pdf


- A‌ ‌review‌ ‌that‌ ‌recommends‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet,‌ ‌Dithiocarb‌ ‌(DDC)‌ ‌or‌ ‌antabuse‌ ‌(possibly‌ ‌on‌ ‌a‌‌                             
week-on/week-off‌ ‌schedule)‌ ‌and‌ ‌topical‌ ‌steroids‌ ‌with‌ ‌or‌ ‌without‌ ‌DDC‌ ‌for‌ ‌nickel‌ ‌dermatitis.‌ ‌ 

- Noted‌ ‌that‌ ‌DDC‌ ‌did‌ ‌not‌ ‌have‌ ‌significant‌ ‌side‌ ‌effects‌ ‌or‌ ‌lower‌ ‌essential‌ ‌mineral‌ ‌levels‌ ‌in‌‌rat‌‌and‌‌dog‌‌                                   
experiments.‌ ‌ 

‌ 
Kaaber,‌‌K.‌‌et‌‌al.,‌‌1979.‌‌Antabuse‌‌treatment‌‌of‌‌nickel‌‌dermatitis.‌‌Chelation–A‌‌new‌‌principle‌‌in‌‌the‌‌treatment‌‌of‌‌                                 
nickel‌ ‌dermatitis.‌ ‌‌Contact‌ ‌Dermatitis‌,‌ ‌‌5‌(4),‌ ‌pp.221-228.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0536.1979.tb04855.x‌ ‌ 
‌ 

- In‌ ‌11‌ ‌patients‌ ‌with‌ ‌nickel‌ ‌allergy‌ ‌and‌ ‌hand‌ ‌eczema,‌ ‌7‌ ‌patients‌ ‌healed,‌ ‌2‌ ‌improved,‌ ‌and‌ ‌2‌ ‌were‌‌                                 
unchanged‌ ‌with‌ ‌Antabuse‌ ‌treatment.‌ ‌Relapses‌ ‌occurred‌ ‌in‌ ‌6‌ ‌patients‌ ‌on‌ ‌discontinuation.‌ ‌ 

- 9‌ ‌of‌ ‌11‌ ‌had‌ ‌a‌ ‌flare‌ ‌at‌ ‌the‌ ‌beginning‌ ‌of‌ ‌treatment.‌ ‌ 
- 7‌‌experienced‌‌side‌‌effects‌‌including‌‌fatigue,‌‌headaches‌‌and‌‌dizziness.‌‌The‌‌treatment‌‌was‌‌discontinued‌‌                         

in‌ ‌4‌ ‌because‌ ‌of‌ ‌side‌ ‌effects.‌ ‌ 

4. IBS‌ ‌and‌ ‌GI‌ ‌Symptoms‌ ‌ 
‌ 

Borghini,‌ ‌R.‌ ‌et‌ ‌al.,‌ ‌2020.‌ ‌Beneficial‌ ‌effects‌ ‌of‌ ‌a‌ ‌low-nickel‌ ‌diet‌ ‌on‌ ‌relapsing‌ ‌IBS-like‌ ‌and‌ ‌extraintestinal‌‌                               
symptoms‌ ‌of‌ ‌celiac‌ ‌patients‌ ‌during‌ ‌a‌ ‌proper‌ ‌gluten-free‌ ‌diet:‌ ‌Nickel‌ ‌allergic‌ ‌contact‌ ‌mucositis‌ ‌in‌ ‌suspected‌‌                             
non-responsive‌ ‌celiac‌ ‌disease.‌ ‌‌Nutrients‌,‌ ‌12(8),‌ ‌p.2277.‌ ‌ 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7468824/‌‌ ‌  
‌ 

- A‌ ‌study‌ ‌of‌‌patients‌‌with‌‌celiac‌‌disease‌‌who‌‌did‌‌not‌‌improve‌‌with,‌‌or‌‌relapsed‌‌after,‌‌a‌‌strict‌‌gluten-free‌‌                                   
diet.‌ ‌Of‌ ‌102‌ ‌patients‌ ‌who‌ ‌had‌ ‌been‌ ‌on‌ ‌a‌ ‌gluten-free‌ ‌diet‌ ‌for‌ ‌at‌ ‌least‌ ‌a‌ ‌year,‌ ‌20‌ ‌met‌ ‌the‌ ‌inclusion‌‌                                       
(significant‌ ‌GI‌ ‌symptoms)‌ ‌and‌ ‌exclusion‌ ‌(IgE‌ ‌allergies,‌ ‌cancer,‌ ‌lactose‌ ‌intolerance,‌ ‌IBD,‌ ‌H.‌ ‌pylori)‌‌                         
criteria.‌ ‌All‌ ‌20‌ ‌had‌ ‌a‌ ‌positive‌ ‌oral‌ ‌mucosa‌ ‌patch‌ ‌test‌ ‌to‌ ‌nickel‌ ‌and‌ ‌were‌ ‌diagnosed‌ ‌with‌ ‌nickel‌ ‌allergy.‌ ‌ 

- After‌ ‌3‌ ‌months‌ ‌on‌ ‌a‌ ‌gluten-free‌ ‌low-nickel‌ ‌diet,‌ ‌the‌ ‌average‌ ‌ratings‌ ‌for‌ ‌all‌ ‌GI‌ ‌symptoms‌ ‌improved‌‌                               
except‌ ‌that‌ ‌there‌ ‌was‌ ‌an‌ ‌increase‌ ‌in‌ ‌constipation.‌ ‌ 

- The‌‌increase‌‌in‌‌higher-nickel‌‌foods‌‌due‌‌to‌‌alternative‌‌grains‌‌in‌‌a‌‌gluten-free‌‌diet‌‌causes‌‌an‌‌increase‌‌in‌‌                                 
SNAS‌ ‌symptoms,‌ ‌which‌ ‌accounts‌ ‌for‌ ‌the‌ ‌lack‌ ‌of‌ ‌improvement‌ ‌or‌ ‌relapse‌ ‌in‌ ‌symptoms‌ ‌despite‌ ‌the‌‌                             
improvement‌ ‌in‌ ‌celiac‌ ‌markers.‌ ‌ 

- Discusses‌ ‌FODMAP/Ni‌ ‌overlap‌ ‌(but‌ ‌misplaces‌ ‌some‌ ‌low‌ ‌nickel‌ ‌foods‌ ‌in‌ ‌the‌ ‌overlap,‌ ‌e.g.‌ ‌garlic,‌ ‌onion).‌ ‌ 
‌ 

Brown,‌ ‌B.I.,‌ ‌2019.‌ ‌Does‌ ‌Irritable‌ ‌Bowel‌ ‌Syndrome‌ ‌exist?‌ ‌Identifiable‌ ‌and‌ ‌treatable‌ ‌causes‌ ‌of‌ ‌associated‌‌                           
symptoms‌ ‌suggest‌ ‌it‌ ‌may‌ ‌not.‌ ‌‌Gastrointestinal‌ ‌Disorders‌,‌ ‌1(3),‌ ‌pp.314-340.‌ ‌ ‌   
https://www.mdpi.com/2624-5647/1/3/27‌ ‌ 
‌ 

- IBS‌ ‌is‌ ‌a‌ ‌diagnosis‌ ‌that‌ ‌clusters‌ ‌several‌ ‌underlying‌ ‌identifiable‌ ‌and‌ ‌treatable‌ ‌causes‌ ‌for‌ ‌the‌ ‌same‌‌                             
symptom‌ ‌presentation‌ ‌into‌ ‌one‌ ‌classification‌ ‌-‌ ‌it’s‌ ‌kind‌ ‌of‌ ‌meaningless.‌ ‌There‌ ‌are‌ ‌many‌ ‌different‌‌                           
underlying‌ ‌causes‌ ‌for‌ ‌the‌ ‌symptom‌ ‌presentation.‌ ‌The‌ ‌article‌ ‌reviews‌ ‌the‌ ‌various‌ ‌causes.‌ ‌ 

- There‌ ‌is‌ ‌a‌ ‌short‌ ‌section‌ ‌on‌ ‌“Nickel-related‌ ‌intestinal‌ ‌mucositis”‌ ‌as‌ ‌a‌ ‌cause‌ ‌of‌ ‌IBS‌ ‌symptoms.‌ ‌ 
‌ 

Kageyama,‌ ‌Y.‌ ‌et‌‌al.,‌‌2019.‌‌Higher‌‌incidence‌‌of‌‌zinc‌‌and‌‌nickel‌‌hypersensitivity‌‌in‌‌patients‌‌with‌‌irritable‌‌bowel‌‌                                 
syndrome.‌ ‌‌Immunity,‌ ‌Inflammation‌ ‌and‌ ‌Disease‌,‌ ‌7(4),‌ ‌pp.304-307.‌ ‌ ‌   
https://onlinelibrary.wiley.com/doi/full/10.1002/iid3.274‌ ‌ 
‌ 

- Of‌‌147‌‌patients‌‌with‌‌IBS,‌‌68%‌‌were‌‌allergic‌‌to‌‌at‌‌least‌‌one‌‌metal‌‌(Ni,‌‌Zn,‌‌Au,‌‌Pd)‌‌while‌‌of‌‌22‌‌controls‌‌it‌‌                                           
was‌‌32%.‌‌As‌‌usual,‌‌nickel‌‌was‌‌the‌‌most‌‌common‌‌sensitizer.‌‌For‌‌nickel‌‌it‌‌was‌‌39.6%‌‌in‌‌the‌‌IBS‌‌group‌‌                                     
vs.‌ ‌21.1%‌ ‌in‌ ‌the‌ ‌controls.‌ ‌Gold‌ ‌and‌ ‌palladium‌ ‌did‌ ‌not‌ ‌show‌ ‌a‌ ‌statistically‌ ‌significant‌ ‌difference.‌ ‌ 

- Implies‌ ‌that‌ ‌“hypersensitivity‌ ‌reaction‌ ‌to‌ ‌orally‌ ‌derived‌ ‌zinc‌‌and‌‌nickel‌‌may‌‌underlie‌‌aberrant‌‌immune‌‌                           
activation‌ ‌in‌ ‌the‌ ‌IBS‌ ‌mucosa.”‌ ‌ 

‌ 

https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0536.1979.tb04855.x
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7468824/
https://www.mdpi.com/2624-5647/1/3/27
https://onlinelibrary.wiley.com/doi/full/10.1002/iid3.274


Borghini,‌‌R.‌‌et‌‌al.,‌‌2017.‌‌New‌‌insights‌‌in‌‌IBS-like‌‌disorders:‌‌Pandora's‌‌box‌‌has‌‌been‌‌opened.‌‌‌Gastroenterology‌‌                               
and‌ ‌Hepatology‌ ‌from‌ ‌Bed‌ ‌to‌ ‌Bench‌,‌ ‌10(2),‌ ‌pp.79-89.‌ ‌ ‌   
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5495893/‌‌ ‌  
‌ 

- A‌ ‌review‌ ‌of‌ ‌IBS‌ ‌and‌ ‌its‌ ‌possible‌ ‌causes,‌ ‌including‌ ‌Nickel‌ ‌Allergic‌ ‌Contact‌ ‌Mucositis.‌ ‌ 
- Also‌ ‌lists‌ ‌some‌ ‌treatments,‌ ‌surprisingly‌ ‌including‌ ‌iron‌ ‌supplementation‌ ‌without‌ ‌a‌ ‌deficiency‌ ‌diagnosis.‌ ‌ 

‌ 
Borghini,‌ ‌R.‌ ‌et‌ ‌al.,‌ ‌2016.‌ ‌Nickel-related‌ ‌intestinal‌ ‌mucositis‌ ‌in‌ ‌IBS-like‌ ‌patients:‌ ‌Laser‌ ‌doppler‌ ‌perfusion‌‌                           
imaging‌ ‌and‌ ‌oral‌ ‌mucosa‌ ‌patch‌ ‌test‌ ‌in‌ ‌use.‌ ‌‌Biological‌ ‌Trace‌ ‌Element‌ ‌Research‌,‌ ‌173(1),‌ ‌pp.55-61.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/26899317/‌‌ ‌  
‌ 

- Oral‌ ‌mucosa‌ ‌patch‌ ‌testing‌ ‌(omPT)‌ ‌requires‌‌qualitative‌‌evaluation‌‌and‌‌is‌‌subject‌‌to‌‌error.‌‌The‌‌authors‌‌                             
propose‌ ‌the‌ ‌use‌ ‌of‌ ‌laser‌ ‌Doppler‌ ‌perfusion‌ ‌imaging‌ ‌(LDPI)‌ ‌to‌ ‌augment‌ ‌omPT‌ ‌to‌ ‌diagnose‌ ‌intestinal‌‌                             
mucositis‌ ‌caused‌ ‌by‌ ‌nickel‌ ‌allergy.‌ ‌LDPI‌ ‌uses‌ ‌a‌ ‌laser‌ ‌to‌ ‌detect‌ ‌increased‌ ‌blood‌ ‌flow‌ ‌to‌ ‌tissues,‌‌and‌‌                                 
gives‌ ‌a‌ ‌quantitative‌ ‌result.‌‌ ‌  

- In‌ ‌their‌ ‌test‌ ‌group,‌ ‌all‌ ‌patients‌ ‌with‌ ‌nickel‌ ‌allergy‌ ‌and‌ ‌GI‌ ‌symptoms‌ ‌showed‌ ‌an‌ ‌increase‌ ‌in‌ ‌mean‌‌                                 
perfusion‌ ‌value‌ ‌pre-‌ ‌and‌ ‌post-omPT.‌ ‌There‌ ‌was‌ ‌no‌ ‌increase‌ ‌in‌ ‌the‌ ‌control‌ ‌group.‌ ‌ 

‌ 
Pasqui,‌ ‌F.‌ ‌et‌ ‌al.,‌ ‌2015.‌ ‌Adverse‌ ‌food‌ ‌reaction‌ ‌and‌ ‌functional‌ ‌gastrointestinal‌ ‌disorders:‌ ‌Role‌ ‌of‌ ‌the‌ ‌dietetic‌‌                               
approach.‌ ‌‌Journal‌ ‌of‌ ‌Gastrointestinal‌ ‌and‌ ‌Liver‌ ‌Diseases‌,‌ ‌24(3),‌ ‌pp.319-327.‌‌ ‌  
https://pdfs.semanticscholar.org/0f49/668417e94419f5b3fbcaee3cc7d93bd7b43a.pdf‌ ‌ 
‌ 

- A‌ ‌review‌ ‌of‌ ‌GI‌ ‌disorders‌ ‌that‌ ‌briefly‌ ‌includes‌ ‌SNAS,‌ ‌its‌ ‌diagnosis‌ ‌and‌ ‌treatment.‌ ‌ 
‌ 

Cazzato,‌ ‌I.A.‌ ‌et‌‌al.,‌‌2011.‌‌Fecal‌‌calprotectin‌‌in‌‌Systemic‌‌Nickel‌‌Allergy‌‌Syndrome‌‌(SNAS).‌‌‌Gastroenterology‌,‌‌                           
140(5),‌ ‌p.S-283.‌ ‌ ‌   
https://www.gastrojournal.org/article/S0016-5085(11)61137-2/pdf‌‌ ‌  
‌ 

- Elevated‌ ‌concentrations‌‌of‌‌calprotectin,‌‌a‌‌calcium‌‌and‌‌zinc‌‌binding‌‌protein,‌‌are‌‌found‌‌in‌‌the‌‌feces‌‌of‌‌20‌‌                                 
SNAS‌ ‌patients.‌ ‌ 

- The‌ ‌levels‌ ‌decreased‌ ‌drastically‌ ‌after‌ ‌weeks‌ ‌on‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet,‌ ‌along‌ ‌with‌ ‌significant‌ ‌symptom‌‌                             
improvement.‌ ‌ 

5. Links‌ ‌to‌ ‌Other‌ ‌Conditions‌ ‌ 

Skin‌ ‌Conditions‌ ‌ 
Çifci,‌ ‌N.,‌ ‌2019.‌ ‌Nickel‌ ‌sensitivity‌ ‌in‌ ‌rosacea‌ ‌patients:‌‌A‌‌prospective‌‌case‌‌control‌‌study.‌‌‌Endocrine,‌‌Metabolic‌‌                             
and‌ ‌Immune‌ ‌Disorders‌ ‌-‌ ‌Drug‌ ‌Targets‌.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://www.ncbi.nlm.nih.gov/pubmed/30621570‌ ‌ 
‌ 

- Nickel‌ ‌allergy‌ ‌in‌ ‌the‌ ‌patient‌ ‌(rosacea)‌ ‌and‌‌control‌‌group‌‌(no‌‌rosacea)‌‌was‌‌found‌‌to‌‌be‌‌52.5%,‌‌22.5%‌‌                                 
respectively.‌ ‌ 

‌ 
Nakayama,‌ ‌H.‌ ‌and‌ ‌Chen,‌ ‌K.,‌ ‌2018.‌ ‌How‌ ‌to‌ ‌treat‌ ‌metal‌ ‌hypersensitive‌ ‌alopecia‌ ‌areata‌ ‌and‌ ‌atopic‌ ‌alopecia.‌‌                               
Clinical‌ ‌Dermatology‌ ‌Research‌ ‌Journal‌,‌ ‌‌2018‌.‌ ‌ ‌   
https://www.scitechnol.com/peer-review/how-to-treat-metal-hypersensitive-alopecia-areata-and-atopic-alopecia‌
-itzI.php?article_id=7543‌ ‌ 
‌ 

- Metal‌ ‌allergy‌ ‌was‌ ‌found‌ ‌with‌ ‌severe‌ ‌types‌ ‌of‌ ‌alopecia‌ ‌areata‌ ‌(AA)‌ ‌at‌ ‌the‌ ‌rate‌ ‌of‌ ‌69.9%‌ ‌and‌ ‌the‌‌                                   
elimination‌ ‌of‌ ‌metal‌ ‌allergens‌ ‌from‌ ‌dental‌ ‌metals‌ ‌and‌ ‌cooking‌ ‌instruments‌ ‌leads‌ ‌to‌ ‌satisfactory‌ ‌hair‌‌                           
regrowth‌ ‌and‌ ‌long-term‌ ‌prevention‌ ‌of‌ ‌severe‌ ‌relapse‌ ‌of‌ ‌AA‌ ‌at‌ ‌the‌ ‌rate‌ ‌of‌ ‌75.5%.‌ ‌ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5495893/
https://pubmed.ncbi.nlm.nih.gov/26899317/
https://pdfs.semanticscholar.org/0f49/668417e94419f5b3fbcaee3cc7d93bd7b43a.pdf
https://www.gastrojournal.org/article/S0016-5085(11)61137-2/pdf
https://www.ncbi.nlm.nih.gov/pubmed/30621570
https://www.scitechnol.com/peer-review/how-to-treat-metal-hypersensitive-alopecia-areata-and-atopic-alopecia-itzI.php?article_id=7543
https://www.scitechnol.com/peer-review/how-to-treat-metal-hypersensitive-alopecia-areata-and-atopic-alopecia-itzI.php?article_id=7543


- Has‌ ‌a‌ ‌good‌ ‌description‌ ‌of‌ ‌how‌ ‌a‌ ‌metal‌ ‌becomes‌ ‌an‌‌allergen,‌‌by‌‌binding‌‌with‌‌keratin,‌‌and‌‌a‌‌possible‌‌                                   
explanation‌ ‌of‌ ‌why‌ ‌Ni/Co‌ ‌and‌ ‌Ag/Hg‌ ‌tend‌ ‌to‌ ‌appear‌ ‌together.‌ ‌ 

- The‌ ‌authors‌ ‌recommend‌ ‌against‌ ‌oral‌ ‌nickel‌ ‌challenge‌ ‌because‌ ‌of‌ ‌the‌ ‌illness‌ ‌it‌ ‌can‌ ‌cause,‌ ‌calling‌ ‌it‌‌                               
unethical.‌ ‌In‌ ‌one‌ ‌case‌ ‌of‌ ‌alopecia,‌ ‌the‌ ‌hair‌ ‌loss‌ ‌was‌ ‌worsened‌ ‌by‌ ‌an‌ ‌oral‌ ‌challenge‌ ‌to‌ ‌NiSO4.‌ ‌ 

- Provides‌‌a‌‌review‌‌of‌‌8‌‌case‌‌studies‌‌where‌‌alopecia‌‌was‌‌cured‌‌by‌‌removing‌‌the‌‌allergenic‌‌dental‌‌metals‌‌                                 
and/or‌ ‌avoiding‌ ‌stainless‌ ‌steel‌ ‌pots‌ ‌and‌ ‌pans‌ ‌and‌ ‌instead‌ ‌using‌ ‌ceramics,‌ ‌enamel-coated‌ ‌or‌ ‌glassware.‌ ‌ 

- Gives‌ ‌patch-testing‌ ‌statistics‌ ‌for‌ ‌104‌ ‌alopecia‌ ‌cases,‌ ‌229‌ ‌AD‌ ‌cases,‌ ‌and‌ ‌336‌ ‌contact‌ ‌dermatitis‌ ‌cases.‌ ‌ 
- Type‌ ‌IV‌ ‌mite‌ ‌allergy‌ ‌is‌ ‌also‌ ‌a‌ ‌common‌ ‌cause‌ ‌of‌ ‌alopecia;‌ ‌treatment‌ ‌is‌ ‌environmental‌ ‌remediation.‌ ‌ 
- Treatment‌ ‌must‌ ‌be‌ ‌done‌ ‌quickly‌ ‌(less‌ ‌than‌ ‌6‌ ‌years)‌ ‌before‌ ‌dermal‌ ‌fibrosis‌ ‌destroys‌ ‌the‌ ‌hair‌ ‌follicles.‌ ‌ 

‌ 
Hundley,‌ ‌K.‌ ‌et‌ ‌al.,‌ ‌2017.‌ ‌Central‌ ‌facial‌ ‌inflammation:‌ ‌A‌ ‌manifestation‌ ‌of‌ ‌nickel‌ ‌allergy:‌ ‌5402.‌ ‌‌Journal‌ ‌of‌ ‌the‌‌                                 
American‌ ‌Academy‌ ‌of‌ ‌Dermatology‌,‌ ‌76(6).‌ ‌ ‌   
https://www.jaad.org/article/S0190-9622(17)30751-X/fulltext‌ ‌ 
‌ 

- A‌ ‌case‌ ‌of‌ ‌SCD‌ ‌due‌ ‌to‌ ‌dietary‌ ‌nickel‌ ‌presenting‌‌as‌‌an‌‌inflammatory‌‌process‌‌mimicking‌‌rosacea.‌‌One‌‌                               
month‌ ‌prior‌ ‌to‌ ‌onset‌ ‌she‌ ‌began‌ ‌a‌ ‌strict‌ ‌vegetarian‌ ‌diet,‌ ‌which‌ ‌is‌ ‌known‌ ‌to‌ ‌be‌ ‌high‌ ‌in‌ ‌nickel.‌ ‌ 

- She‌ ‌began‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet,‌ ‌daily‌ ‌vitamin‌ ‌C,‌ ‌and‌ ‌iron‌ ‌supplements.‌ ‌Her‌ ‌facial‌ ‌eruption‌ ‌improved‌‌                               
dramatically‌ ‌within‌ ‌5‌ ‌weeks‌ ‌and‌ ‌completely‌ ‌resolved‌ ‌in‌ ‌5‌ ‌months.‌‌A‌‌challenge‌‌with‌‌her‌‌previous‌‌diet‌‌                               
reproduced‌ ‌the‌ ‌facial‌ ‌inflammatory‌ ‌dermatosis.‌‌ ‌  

‌ 
Kato,‌ ‌K.‌ ‌et‌ ‌al.,‌ ‌2010.‌ ‌Systemic‌ ‌nickel‌ ‌allergy‌ ‌presenting‌ ‌as‌ ‌papuloerythroderma-like‌ ‌eruptions.‌ ‌‌Acta‌‌                         
Dermato-venereologica‌,‌ ‌90(6),‌ ‌pp.655-656.‌‌ ‌  
https://www.ingentaconnect.com/contentone/mjl/adv/2010/00000090/00000006/art00026‌ ‌ 
‌ 

- A‌ ‌case‌ ‌study‌ ‌of‌ ‌an‌ ‌82-year-old‌ ‌woman‌ ‌who‌ ‌had‌ ‌pruritic‌ ‌papules‌‌on‌‌her‌‌entire‌‌body‌‌for‌‌4‌‌years.‌‌She‌‌                                     
patch-tested‌ ‌positive‌ ‌to‌ ‌nickel‌ ‌and‌ ‌chrome,‌ ‌and‌ ‌oral‌ ‌challenge‌ ‌with‌ ‌2‌ ‌mg‌ ‌nickel‌ ‌induced‌ ‌diffuse‌‌                             
erythema‌ ‌with‌ ‌pruritus‌ ‌on‌ ‌her‌ ‌trunk‌ ‌and‌ ‌extremities;‌ ‌no‌ ‌such‌ ‌effect‌ ‌was‌ ‌seen‌ ‌with‌ ‌chrome‌ ‌or‌ ‌salt‌‌                                 
control.‌ ‌The‌ ‌reaction‌ ‌peaked‌ ‌at‌ ‌2‌ ‌days‌ ‌after‌ ‌the‌ ‌challenge.‌ 

Non-Celiac‌ ‌Wheat‌ ‌Sensitivity‌ ‌(NCWS)‌ ‌ 
Mansueto,‌ ‌P.‌ ‌et‌ ‌al.,‌ ‌2019.‌ ‌Non-celiac‌ ‌wheat‌ ‌sensitivity:‌ ‌A‌ ‌search‌ ‌for‌ ‌the‌ ‌pathogenesis‌ ‌of‌ ‌a‌ ‌self-reported‌‌                               
condition.‌ ‌‌Italian‌ ‌Journal‌ ‌of‌ ‌Medicine‌,‌ ‌13(1),‌ ‌pp.15-23.‌ ‌ 
https://italjmed.org/index.php/ijm/article/download/itjm.2019.1070/1157/‌ ‌ 
‌ 

- A‌‌review‌‌of‌‌non-celiac‌‌wheat‌‌sensitivity,‌‌including‌‌its‌‌comorbidities‌‌with‌‌other‌‌allergies‌‌and‌‌sensitivities‌‌                           
including‌ ‌nickel‌ ‌allergy.‌ ‌Some‌ ‌immunologic‌ ‌pathways‌ ‌are‌ ‌shared‌ ‌between‌ ‌NCWS‌ ‌and‌ ‌nickel‌ ‌allergy.‌ ‌ 

‌ 
Limone,‌ ‌B.A.‌ ‌et‌‌al.,‌‌2017.‌‌Complementary‌‌intradermal‌‌and‌‌patch‌‌testing‌‌for‌‌increased‌‌diagnostic‌‌accuracy‌‌of‌‌                             
nickel‌ ‌allergy‌ ‌in‌ ‌non-celiac‌ ‌wheat‌ ‌insensitivity.‌ ‌‌Nutrients‌,‌ ‌9(6),‌ ‌p.536.‌ ‌ ‌   
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5490515/‌‌ ‌  
‌ 

- A‌‌letter‌‌to‌‌the‌‌editor‌‌in‌‌support‌‌of‌‌testing‌‌patients‌‌with‌‌non-celiac‌‌wheat‌‌sensitivity‌‌for‌‌nickel‌‌allergy,‌‌as‌‌                                   
proposed‌ ‌in‌ ‌D’Alcamo’s‌ ‌2017‌ ‌paper.‌‌ ‌  

‌ 
D’Alcamo,‌ ‌A.‌ ‌et‌ ‌al.,‌‌2017.‌‌Contact‌‌dermatitis‌‌due‌‌to‌‌nickel‌‌allergy‌‌in‌‌patients‌‌suffering‌‌from‌‌non‌‐‌celiac‌‌wheat‌‌                                 
sensitivity.‌ ‌‌Nutrients‌,‌ ‌9(2),‌ ‌p.103.‌ ‌ ‌   
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5331534/‌‌ ‌  
‌ 

- In‌ ‌60‌ ‌patients‌ ‌diagnosed‌ ‌with‌ ‌non-celiac‌ ‌wheat‌ ‌sensitivity,‌ ‌10%‌ ‌also‌‌had‌‌a‌‌positive‌‌nickel‌‌patch‌‌test,‌‌                               
double‌ ‌that‌ ‌of‌ ‌the‌ ‌control‌ ‌group.‌ ‌ 

https://www.jaad.org/article/S0190-9622(17)30751-X/fulltext
https://www.ingentaconnect.com/contentone/mjl/adv/2010/00000090/00000006/art00026
https://italjmed.org/index.php/ijm/article/download/itjm.2019.1070/1157/
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Lactose‌ ‌Intolerance‌ ‌ 
Cazzato,‌ ‌I.A.‌ ‌et‌ ‌al.,‌ ‌2011.‌ ‌Lactose‌ ‌intolerance‌ ‌in‌ ‌systemic‌ ‌nickel‌ ‌allergy‌ ‌syndrome.‌ ‌‌International‌ ‌Journal‌ ‌of‌‌                             
Immunopathology‌ ‌and‌ ‌Pharmacology‌,‌ ‌24(2),‌ ‌pp.535-537.‌ ‌ ‌   
https://journals.sagepub.com/doi/pdf/10.1177/039463201102400230‌ ‌ 
‌ 

- In‌‌178‌‌SNAS‌‌patients‌‌and‌‌60‌‌healthy‌‌controls,‌‌a‌‌lactose‌‌breath‌‌test‌‌was‌‌positive‌‌in‌‌74.7%‌‌of‌‌the‌‌SNAS‌‌                                     
group‌ ‌compared‌ ‌to‌ ‌6.6%‌ ‌of‌ ‌the‌ ‌control‌ ‌group.‌‌ ‌  

- The‌ ‌authors‌ ‌hypothesize‌ ‌that‌ ‌in‌ ‌SNAS‌ ‌patients,‌ ‌the‌ ‌nickel-induced‌ ‌pro-inflammatory‌ ‌status‌ ‌could‌‌                       
temporarily‌ ‌impair‌ ‌the‌ ‌brush‌ ‌border‌ ‌enzymatic‌ ‌functions,‌ ‌resulting‌ ‌in‌ ‌hypolactasia.‌ ‌ 

Ulcerative‌ ‌Colitis‌ ‌and‌ ‌Crohn’s‌ ‌Disease‌ ‌ 
Kageyama,‌ ‌Y.‌ ‌et‌ ‌al.,‌ ‌2020.‌ ‌Higher‌ ‌Prevalence‌ ‌of‌ ‌Nickel‌ ‌and‌ ‌Palladium‌ ‌Hypersensitivity‌ ‌in‌ ‌Patients‌ ‌with‌‌ 
Ulcerative‌ ‌Colitis.‌ ‌‌International‌ ‌Archives‌ ‌of‌ ‌Allergy‌ ‌and‌ ‌Immunology‌,‌ ‌pp.1-6.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/32316004/‌‌ ‌  
‌ 

- In‌ ‌65‌ ‌patients‌ ‌with‌ ‌ulcerative‌ ‌colitis‌ ‌and‌ ‌22‌ ‌controls,‌ ‌a‌ ‌significantly‌ ‌greater‌ ‌proportion‌ ‌of‌ ‌UC‌ ‌patients‌‌ 
were‌ ‌hypersensitive‌ ‌to‌ ‌nickel‌ ‌or‌ ‌palladium.‌ ‌The‌ ‌severity‌ ‌of‌ ‌the‌ ‌sensitivity‌ ‌to‌ ‌nickel‌ ‌and‌ ‌palladium‌ ‌was‌‌ 
also‌ ‌significantly‌ ‌greater‌ ‌for‌ ‌UC‌ ‌patients‌ ‌than‌ ‌for‌ ‌HC.‌ ‌ 

‌ 
Schoelmerich,‌ ‌J.‌ ‌and‌ ‌Rogler,‌ ‌G.,‌ ‌2000.‌ ‌Correlation‌ ‌between‌ ‌nickel‌ ‌allergy‌ ‌towards‌ ‌dentures‌ ‌and‌ ‌Crohn's‌‌                           
disease:‌ ‌A‌ ‌case‌ ‌report.‌ ‌‌Gastroenterology‌,‌ ‌118(4),‌ ‌p.‌ ‌A1135.‌ ‌ ‌   
https://www.gastrojournal.org/article/S0016-5085(00)80350-9/pdf‌ ‌ 
‌ 

- The‌ ‌authors‌ ‌report‌ ‌a‌ ‌case‌ ‌of‌ ‌a‌‌woman‌‌who‌‌had‌‌severe‌‌Crohn’s‌‌disease‌‌that‌‌began‌‌after‌‌she‌‌started‌‌                                   
using‌ ‌dentures‌ ‌that‌ ‌contained‌ ‌nickel.‌ ‌There‌ ‌were‌ ‌obvious‌ ‌signs‌ ‌of‌ ‌oxidation‌ ‌in‌ ‌the‌ ‌mouth.‌ ‌After‌ ‌not‌‌                               
using‌ ‌the‌ ‌dentures,‌ ‌the‌ ‌patient‌ ‌fully‌ ‌recovered.‌ ‌ 

Heartburn,‌ ‌GERD‌ ‌and‌ ‌EoE‌ ‌ 
Nucera,‌ ‌E.‌ ‌et‌ ‌al.,‌ ‌2019.‌ ‌Eosinophilic‌ ‌oesophagitis‌ ‌(in‌ ‌nickel-allergic‌ ‌patient)‌ ‌regressed‌ ‌after‌ ‌nickel‌ ‌oral‌‌                           
desensitization:‌ ‌A‌ ‌case‌ ‌report.‌ ‌‌International‌ ‌Journal‌ ‌of‌ ‌Immunopathology‌ ‌and‌ ‌Pharmacology‌,‌ ‌33,‌‌                     
p.2058738419827771.‌ ‌ 
https://journals.sagepub.com/doi/full/10.1177/2058738419827771‌.‌ ‌ 
‌ 

- A‌‌case‌‌of‌‌a‌‌48-year-old‌‌woman‌‌diagnosed‌‌with‌‌SNAS‌‌and‌‌suffering‌‌from‌‌eosinophilic‌‌oesophagitis‌‌not‌‌                             
responsive‌ ‌to‌ ‌topical‌ ‌steroids.‌ ‌After‌ ‌immunotherapy‌ ‌and‌ ‌on‌ ‌a‌ ‌low‌ ‌nickel‌‌diet,‌‌oesophagogastroscopy‌‌                         
showed‌ ‌complete‌ ‌macroscopic‌ ‌and‌ ‌histological‌ ‌resolution.‌ ‌ 

‌ 
Stanghellini,‌ ‌V.‌ ‌et‌ ‌al.,‌ ‌2016.‌ ‌Nickel‌ ‌sensitization‌ ‌in‌ ‌patients‌ ‌with‌ ‌gastro-esophageal‌ ‌reflux‌ ‌disease.‌ ‌‌United‌‌                           
European‌ ‌Gastroenterology‌ ‌Journal‌,‌ ‌4(2),‌ ‌pp.184-190.‌ ‌ ‌   
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4804365/‌‌ ‌  
‌ 

- Patients‌ ‌with‌ ‌GERD‌ ‌but‌ ‌no‌ ‌neoplastic‌ ‌diseases,‌‌relevant‌‌skin‌‌lesions,‌‌dermatitis,‌‌known‌‌autoimmune‌‌                         
diseases‌‌or‌‌previously‌‌diagnosed‌‌nickel‌‌allergy,‌‌or‌‌current‌‌treatment‌‌with‌‌steroidal‌‌or‌‌antihistaminergic‌‌                         
therapies‌‌were‌‌included‌‌in‌‌the‌‌study.‌‌These‌‌were‌‌split‌‌into‌‌erosive‌‌vs.‌‌non-erosive‌‌groups.‌‌The‌‌control‌‌                               
group‌ ‌did‌ ‌not‌ ‌have‌ ‌GERD.‌ ‌ 

- All‌‌patients‌‌were‌‌patch‌‌tested‌‌for‌‌nickel‌‌allergy.‌‌All‌‌GERD‌‌patients‌‌were‌‌instructed‌‌to‌‌follow‌‌a‌‌standard‌‌                                 
GERD‌ ‌diet,‌ ‌and‌ ‌the‌ ‌nickel‌ ‌allergic‌ ‌patients‌ ‌also‌ ‌a‌ ‌low-nickel‌ ‌diet,‌ ‌for‌ ‌6‌ ‌months.‌ ‌ 

- Nickel‌ ‌sensitization‌ ‌was‌ ‌significantly‌ ‌more‌ ‌common‌ ‌among‌ ‌patients‌‌with‌‌GERD‌‌than‌‌patients‌‌without‌‌                         
GERD‌ ‌(39.5%‌ ‌vs.‌ ‌16.4%,‌ ‌respectively).‌ ‌Asthma‌ ‌was‌ ‌also‌ ‌more‌ ‌frequent‌ ‌in‌ ‌the‌ ‌nickel‌ ‌allergic‌ ‌group.‌ ‌ 

‌ 
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Campanale,‌ ‌M.‌ ‌et‌ ‌al.,‌ ‌2014.‌ ‌Nickel‌ ‌free-diet‌ ‌enhances‌ ‌the‌ ‌Helicobacter‌‌pylori‌‌eradication‌‌rate:‌‌A‌‌pilot‌‌study.‌‌                               
Digestive‌ ‌Diseases‌ ‌and‌ ‌Sciences‌,‌ ‌59(8),‌ ‌pp.1851-1855.‌ ‌ ‌   
https://www.researchgate.net/publication/260527866_Nickel_Free-Diet_Enhances_the_Helicobacter_pylori_Er‌
adication_Rate_A_Pilot_Study‌‌ ‌  
‌ 

- Since‌ ‌‌H.‌ ‌Pylori‌ ‌requires‌ ‌a‌ ‌nickel-containing‌ ‌enzyme,‌ ‌patients‌ ‌diagnosed‌ ‌with‌ ‌‌H.‌ ‌Pylori‌ ‌infection‌ ‌but‌‌                           
without‌ ‌SNAS,‌ ‌food‌ ‌allergies,‌ ‌drug‌ ‌allergies,‌ ‌liver‌ ‌disease,‌ ‌neoplasms,‌ ‌kidney‌ ‌failure‌ ‌or‌ ‌who‌ ‌had‌‌                           
recently‌ ‌used‌ ‌antimicrobial‌ ‌agents,‌ ‌bismuth‌ ‌compounds,‌ ‌proton‌ ‌pump‌ ‌inhibitors‌ ‌(PPI)‌ ‌or‌‌H2‌‌receptor‌‌                         
antagonists,‌ ‌were‌ ‌studied‌ ‌for‌ ‌the‌ ‌effect‌ ‌of‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet‌ ‌on‌ ‌treatment.‌ ‌ 

- Those‌ ‌who‌ ‌added‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet‌‌to‌‌a‌‌round‌‌of‌‌two‌‌antibiotics‌‌had‌‌a‌‌significantly‌‌higher‌‌eradication‌‌                                   
rate‌ ‌(22‌ ‌out‌ ‌of‌ ‌26‌ ‌for‌ ‌the‌ ‌diet‌ ‌plus‌ ‌antibiotics‌ ‌vs.‌ ‌12‌ ‌out‌ ‌of‌ ‌26‌ ‌for‌ ‌the‌ ‌antibiotics‌ ‌alone).‌ ‌ 

Metabolic‌ ‌Conditions‌ ‌ 
Watanabe,‌ ‌M.‌ ‌et‌ ‌al.,‌ ‌2018.‌‌Overweight‌‌and‌‌obese‌‌patients‌‌with‌‌nickel‌‌allergy‌‌have‌‌a‌‌worse‌‌metabolic‌‌profile‌‌                                 
compared‌ ‌to‌ ‌weight‌ ‌matched‌ ‌non-allergic‌ ‌individuals.‌ ‌‌PloS‌ ‌One‌,‌ ‌‌13‌(8),‌ ‌p.e0202683.‌‌ ‌  
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0202683‌‌ ‌  
‌ 

- In‌‌1128‌‌obese‌‌and‌‌overweight‌‌patients,‌‌666‌‌displayed‌‌at‌‌least‌‌2‌‌SNAS‌‌symptoms‌‌and‌‌were‌‌tested‌‌for‌‌                                 
nickel‌ ‌allergy,‌ ‌and‌ ‌463‌ ‌of‌ ‌those‌ ‌patch-tested‌ ‌positive‌ ‌for‌ ‌nickel.‌ ‌ 

- The‌ ‌nickel-allergic‌ ‌were‌ ‌found‌ ‌to‌ ‌have‌ ‌lower‌ ‌insulin-like‌ ‌growth‌ ‌factor‌ ‌1‌ ‌(IGF-1)‌ ‌and‌ ‌a‌‌higher‌‌rate‌‌of‌‌                                 
growth‌ ‌hormone‌ ‌deficiency.‌ ‌ 

- [It‌ ‌is‌ ‌not‌ ‌clear‌ ‌to‌ ‌me‌ ‌why‌ ‌they‌ ‌excluded‌ ‌almost‌ ‌500‌ ‌obese‌ ‌patients‌ ‌who‌ ‌did‌ ‌not‌ ‌show‌ ‌at‌ ‌least‌ ‌2‌‌                                       
symptoms‌ ‌of‌ ‌SNAS‌ ‌from‌ ‌their‌ ‌sample.‌ ‌Wouldn’t‌ ‌this‌ ‌bias‌ ‌the‌ ‌result?]‌ ‌ 

‌ 
Lusi,‌ ‌E.A.‌ ‌et‌ ‌al.,‌ ‌2015.‌ ‌High‌ ‌prevalence‌ ‌of‌ ‌nickel‌ ‌allergy‌ ‌in‌ ‌an‌ ‌overweight‌ ‌female‌ ‌population:‌ ‌A‌ ‌pilot‌‌                                 
observational‌ ‌analysis.‌ ‌‌PloS‌ ‌One‌,‌ ‌10(3),‌ ‌p.e0123265.‌ ‌ ‌   
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0123265‌‌ ‌  
‌ 

- In‌ ‌an‌ ‌overweight‌ ‌population,‌ ‌nearly‌ ‌60%‌ ‌were‌ ‌nickel‌ ‌allergic.‌ ‌Of‌ ‌the‌ ‌24‌ ‌overweight‌ ‌females‌ ‌who‌‌                             
completed‌ ‌the‌ ‌trial,‌ ‌the‌ ‌average‌ ‌waist‌ ‌circumference‌ ‌decreased‌ ‌by‌ ‌almost‌ ‌12‌ ‌cm.‌‌ ‌  

- There‌ ‌was‌ ‌no‌ ‌control‌ ‌group‌ ‌for‌ ‌the‌ ‌low‌ ‌nickel‌ ‌diet‌ ‌without‌ ‌nickel‌ ‌allergy.‌ ‌Since‌ ‌the‌ ‌diet‌ ‌was‌ ‌calorie‌‌                                   
controlled‌ ‌as‌ ‌well‌ ‌as‌ ‌low‌ ‌nickel,‌ ‌the‌ ‌caloric‌ ‌restriction‌ ‌alone‌ ‌may‌ ‌be‌ ‌responsible‌ ‌for‌ ‌the‌ ‌weight‌ ‌loss.‌ ‌ 

‌ 
Lubrano,‌ ‌C.‌ ‌et‌ ‌al.,‌ ‌2015.‌ ‌Nickel‌ ‌sensitivity‌ ‌in‌ ‌Italian‌ ‌overweight-obese‌ ‌patients.‌ ‌‌European‌ ‌Journal‌ ‌of‌ ‌Public‌                             
Health‌,‌ ‌25(suppl_3).‌‌ ‌  
https://academic.oup.com/eurpub/article/25/suppl_3/ckv175.253/2578741‌ ‌ 
‌ 

- Summary‌ ‌report‌ ‌of‌ ‌641‌ ‌obese‌ ‌patients‌ ‌tested‌ ‌for‌ ‌nickel‌ ‌allergy.‌ ‌Patch‌ ‌tests‌ ‌were‌ ‌positive‌ ‌in‌ ‌430‌‌                               
patients‌ ‌(63.1%).‌ ‌This‌ ‌group‌ ‌showed‌ ‌higher‌ ‌BMI‌ ‌and‌ ‌waist‌ ‌circumference,‌ ‌reduced‌ ‌lean‌ ‌mass‌‌                         
percentage,‌ ‌a‌ ‌slightly‌‌increased‌‌prevalence‌‌of‌‌metabolic‌‌syndrome‌‌(51%‌‌vs‌‌41%),‌‌higher‌‌triglyceride,‌‌                         
HOMA-IR‌‌and‌‌C-reactive‌‌protein.‌‌Basal‌‌and‌‌stimulated‌‌levels‌‌of‌‌GH‌‌and‌‌IGF-1‌‌were‌‌significantly‌‌lower‌‌                             
in‌ ‌the‌ ‌group‌ ‌with‌ ‌Ni‌ ‌allergy.‌ ‌ 

Endometriosis‌ 
Borghini,‌ ‌R.‌ ‌et‌ ‌al.,‌ ‌2020.‌ ‌Irritable‌ ‌Bowel‌ ‌Syndrome-like‌ ‌disorders‌ ‌in‌ ‌endometriosis:‌ ‌Prevalence‌ ‌of‌ ‌nickel‌‌                           
sensitivity‌ ‌and‌ ‌effects‌ ‌of‌ ‌a‌ ‌low-nickel‌ ‌diet.‌ ‌An‌ ‌open-label‌ ‌pilot‌ ‌study.‌ ‌‌Nutrients‌,‌ ‌12(2).‌ ‌                         
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7071203/‌ ‌ 
‌ 

- Of‌‌31‌‌patients‌‌referred‌‌to‌‌gynecology,‌‌with‌‌confirmed‌‌endometriosis‌‌and‌‌gastrointestinal‌‌symptoms,‌‌28‌‌                         
(90.3%)‌ ‌patients‌ ‌had‌ ‌a‌ ‌positive‌ ‌oral‌ ‌mucosa‌ ‌patch‌ ‌test‌ ‌for‌ ‌nickel.‌‌ ‌  

- After‌ ‌3‌ ‌months‌ ‌of‌ ‌a‌ ‌low-nickel‌ ‌diet,‌ ‌all‌ ‌gastrointestinal,‌ ‌extra-intestinal‌ ‌and‌ ‌gynecological‌ ‌symptoms‌‌                         
showed‌ ‌a‌ ‌statistically‌ ‌significant‌ ‌reduction.‌ ‌(Pelvic‌ ‌pain‌ ‌dropped‌ ‌from‌ ‌a‌ ‌7‌ ‌to‌ ‌a‌ ‌4!)‌ ‌ 
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‌ 
Borghini,‌ ‌R.‌ ‌et‌ ‌al.,‌ ‌2018.‌ ‌Relationship‌ ‌between‌ ‌nickel‌ ‌allergic‌ ‌contact‌ ‌mucositis‌ ‌and‌ ‌nickel-rich‌ ‌diet‌ ‌in‌‌                             
symptomatic‌ ‌women‌ ‌suffering‌ ‌from‌ ‌endometriosis.‌ ‌‌Digestive‌ ‌and‌ ‌Liver‌ ‌Disease‌,‌ ‌50(2),‌ ‌p.‌ ‌e234.‌ ‌ ‌   
https://www.dldjournalonline.com/article/S1590-8658(18)30650-9/fulltext‌‌(This‌‌is‌‌just‌‌an‌‌abstract,‌‌see‌‌the‌‌other‌‌                 
reference.)‌ ‌ 
‌ 

- 14‌ ‌out‌ ‌of‌ ‌16‌ ‌symptomatic‌ ‌women‌ ‌with‌ ‌both‌ ‌endometriosis‌ ‌and‌ ‌gastrointestinal‌ ‌symptoms‌ ‌tested‌‌                         
positive‌ ‌for‌ ‌nickel‌ ‌allergy.‌ ‌After‌ ‌3‌ ‌months‌ ‌on‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet,‌ ‌all‌ ‌showed‌ ‌statistically‌ ‌significant‌‌                               
improvement.‌ ‌ 

Thyroid‌ ‌ 
Wesner,‌ ‌E.,‌ ‌Sung,‌ ‌C.T.‌ ‌and‌ ‌Jacob,‌ ‌S.E.,‌ ‌2019.‌ ‌Letter‌ ‌to‌ ‌the‌ ‌Editor:‌ ‌SNAS‌ ‌and‌ ‌thyroid‌ ‌autoimmunity‌ ‌risk.‌‌                                 
Endocrine‌,‌ ‌63(2),‌ ‌pp.401-402.‌‌ ‌  
http://website60s.com/upload/files/26-letter-to-the-editor.pdf‌ ‌ 
‌ 

- Short‌ ‌letter‌ ‌that‌ ‌describes‌ ‌how‌ ‌chronic‌ ‌autoimmune‌ ‌thyroiditis‌ ‌may‌ ‌be‌ ‌related‌ ‌to‌ ‌SNAS‌ ‌through‌‌                           
Th1/IFNγ‌ ‌and‌ ‌Th2/IL-4‌ ‌pathways.‌ ‌ 

‌ 
Takir,‌ ‌M.,‌ ‌Turkoglu,‌ ‌O.‌ ‌and‌ ‌Turkoglu,‌ ‌Z.,‌ ‌2017.‌‌Thyroid‌‌hormone‌‌and‌‌ultrasonographical‌‌analyses‌‌in‌‌patients‌‌                             
with‌ ‌nickel‌ ‌allergy.‌ ‌‌Eurasian‌ ‌Journal‌ ‌of‌ ‌Medicine‌ ‌and‌ ‌Oncology‌,‌ ‌1(3),‌ ‌pp.145-148.‌ ‌ ‌   
https://www.ejmo.org/pdf/Thyroid%20Hormone%20and%20Ultrasonographical%20Analyses%20in%20Patient‌
s%20with%20Nickel%20Allergy-02996.pdf‌‌ ‌  
‌ 

- 79‌ ‌patients‌ ‌and‌ ‌43‌ ‌controls‌ ‌were‌ ‌studied‌ ‌for‌ ‌a‌ ‌relationship‌ ‌between‌ ‌thyroid‌ ‌conditions‌ ‌and‌ ‌nickel‌‌                             
allergy.‌ ‌ 

- Mean‌ ‌platelet‌ ‌volume‌ ‌and‌ ‌total‌ ‌IgE‌ ‌levels‌ ‌were‌ ‌significantly‌ ‌high‌ ‌in‌ ‌the‌‌patient‌‌group,‌‌and‌‌monocyte‌‌                               
and‌ ‌eosinophil‌ ‌levels‌ ‌were‌ ‌low.‌ ‌ 

- Thyroid‌ ‌function‌ ‌was‌ ‌the‌ ‌same‌ ‌in‌ ‌both‌ ‌groups,‌ ‌but‌ ‌the‌ ‌incidence‌ ‌of‌ ‌thyroid‌ ‌cysts‌ ‌and‌‌thyroiditis‌‌was‌‌                                 
significantly‌ ‌higher‌ ‌in‌ ‌patients‌ ‌with‌ ‌nickel‌ ‌allergy.‌ ‌ 

‌ 
Andrioli,‌‌M.‌‌et‌‌al.,‌‌2015.‌‌Systemic‌‌nickel‌‌allergic‌‌syndrome‌‌as‌‌an‌‌immune-mediated‌‌disease‌‌with‌‌an‌‌increased‌‌                               
risk‌ ‌for‌ ‌thyroid‌ ‌autoimmunity.‌ ‌‌Endocrine‌,‌ ‌50(3),‌ ‌pp.807-810.‌ ‌ ‌   
http://www.maurominelli.it/immunologia-allergologia/wp-content/uploads/2015/06/Systemic-nickel-allergic-syndr‌
ome-as-an-immune-mediated-disease.pdf‌ ‌ 
‌ 

- To‌ ‌study‌ ‌the‌ ‌risk‌ ‌of‌ ‌chronic‌ ‌autoimmune‌ ‌thyroiditis‌ ‌(CAT)‌ ‌in‌ ‌SNAS‌ ‌patients,‌ ‌239‌ ‌subjects‌ ‌with‌‌some‌‌                               
form‌ ‌of‌ ‌immune-mediated‌ ‌inflammatory‌ ‌disorder‌ ‌were‌ ‌recruited.‌ ‌136‌ ‌were‌ ‌diagnosed‌ ‌with‌ ‌SNAS.‌‌ ‌  

- All‌ ‌of‌ ‌the‌‌subjects‌‌had‌‌normal‌‌thyroid‌‌function,‌‌but‌‌26.5%‌‌of‌‌the‌‌subjects‌‌with‌‌SNAS‌‌versus‌‌12.7%‌‌of‌‌                                   
those‌ ‌without‌ ‌SNAS‌ ‌were‌ ‌diagnosed‌ ‌with‌ ‌CAT‌ ‌based‌ ‌on‌ ‌antibodies‌ ‌(TGAb‌ ‌or‌ ‌TPOAb)‌ ‌or‌ ‌ultrasound.‌‌ ‌  

- CAT‌ ‌is‌ ‌twice‌ ‌as‌ ‌prevalent‌ ‌in‌ ‌patients‌ ‌with‌ ‌SNAS‌ ‌than‌ ‌in‌ ‌patients‌ ‌with‌ ‌other‌ ‌immune-mediated‌ ‌disorders.‌ ‌ 

Respiratory‌ ‌Conditions‌ ‌ 
Kolberg,‌ ‌L.‌ ‌et‌ ‌al.,‌‌2020.‌‌Nickel‌‌allergy‌‌is‌‌associated‌‌with‌‌wheezing‌‌and‌‌asthma‌‌in‌‌a‌‌cohort‌‌of‌‌young‌‌German‌‌                                     
adults:‌ ‌Results‌ ‌from‌ ‌the‌ ‌SOLAR‌ ‌study.‌‌ ‌ERJ‌ ‌Open‌ ‌Research‌,‌ ‌6(1).‌‌ ‌  
https://openres.ersjournals.com/content/6/1/00178-2019.abstract‌ ‌ 
‌ 

- A‌ ‌statistical‌ ‌look‌ ‌at‌ ‌2051‌ ‌people‌ ‌for‌ ‌links‌ ‌between‌ ‌nickel‌ ‌allergy‌ ‌and‌ ‌wheezing,‌ ‌asthma‌ ‌and‌ ‌rhinitis.‌ ‌ 
- “Our‌‌results‌‌suggest‌‌that‌‌self-reported‌‌nickel‌‌allergy‌‌is‌‌associated‌‌with‌‌incident‌‌wheezing.‌‌Whether‌‌this‌‌                           

association‌‌is‌‌due‌‌to‌‌environmental‌‌or‌‌genetic‌‌predisposition,‌‌or‌‌due‌‌to‌‌an‌‌overlap‌‌of‌‌the‌‌mechanisms‌‌                               
of‌ ‌type‌ ‌I‌ ‌and‌ ‌type‌ ‌IV‌ ‌hypersensitivity,‌ ‌needs‌ ‌to‌ ‌be‌ ‌elucidated.”‌ ‌ 

‌ 
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Gelardi,‌ ‌M.‌ ‌et‌ ‌al.,‌ ‌2017.‌ ‌Allergic‌ ‌and‌ ‌nonallergic‌ ‌rhinitis‌ ‌and‌ ‌skin‌ ‌sensitization‌ ‌to‌ ‌metals:‌ ‌Is‌ ‌there‌ ‌a‌ ‌link?‌‌                                   
European‌ ‌Annals‌ ‌of‌ ‌Allergy‌ ‌and‌ ‌Clinical‌ ‌Immunology‌,‌ ‌49(3),‌ ‌pp.106-109.‌ ‌ ‌   
http://www.eurannallergyimm.com/cont/journals-pdf/491/complete-issue.asp#page=11‌‌ ‌  
‌ 

- Investigates‌ ‌the‌ ‌relationship‌ ‌between‌ ‌rhinitis‌ ‌and‌ ‌metal‌ ‌hypersensitivity‌ ‌by‌ ‌separating‌ ‌rhinitis‌ ‌into‌‌                       
groups:‌‌allergic‌‌rhinitis,‌‌non-allergic‌‌rhinitis,‌‌and‌‌overlapping.‌‌Compared‌‌to‌‌a‌‌control‌‌group,‌‌non-allergic‌‌                         
rhinitis‌ ‌and‌ ‌overlapping‌ ‌had‌ ‌a‌ ‌higher‌ ‌incidence‌ ‌of‌ ‌metal‌ ‌allergy.‌ ‌ 

- Concludes‌‌that‌‌“it‌‌is‌‌conceivable‌‌that‌‌the‌‌association‌‌of‌‌metal‌‌sensitisation‌‌and‌‌nonallergic‌‌rhinitis‌‌is‌‌not‌‌                               
simply‌ ‌“by‌ ‌chance”,‌ ‌and‌ ‌would‌ ‌deserve‌ ‌further‌ ‌investigations.”‌ ‌ 

‌ 
Brera,‌ ‌S.‌ ‌and‌ ‌Nicolini,‌ ‌A.,‌ ‌2005.‌ ‌Respiratory‌ ‌manifestations‌‌due‌‌to‌‌nickel.‌‌‌Acta‌‌Otorhinolaryngologica‌‌Italica‌,‌‌                           
25(2),‌ ‌p.113.‌ ‌ ‌   
https://www.actaitalica.it/issues/2005/2-05/Brera.pdf‌‌ ‌  
‌ 

- In‌ ‌20‌ ‌patients‌ ‌with‌ ‌a‌ ‌positive‌ ‌nickel‌ ‌patch‌ ‌test‌ ‌and‌ ‌rhinitis,‌ ‌7‌ ‌also‌ ‌had‌ ‌a‌ ‌positive‌ ‌prick‌ ‌test‌ ‌to‌ ‌nickel‌‌                                       
(35%).‌ ‌ 

- Nickel‌ ‌allergy‌ ‌was‌ ‌confirmed‌ ‌to‌ ‌be‌ ‌the‌ ‌cause‌ ‌of‌ ‌rhinitis‌ ‌via‌ ‌a‌ ‌provocation‌ ‌test.‌ ‌ 
- Those‌ ‌who‌ ‌maintained‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet‌ ‌for‌ ‌2-4‌ ‌months‌ ‌experienced‌ ‌a‌ ‌reduction‌ ‌in‌ ‌symptoms.‌ ‌ 

Burning‌ ‌Mouth‌ ‌Syndrome‌ ‌ 
Lynde,‌ ‌C.B.,‌ ‌Grushka,‌ ‌M.‌ ‌and‌ ‌Walsh,‌ ‌S.R.,‌ ‌2014.‌ ‌Burning‌ ‌mouth‌ ‌syndrome:‌ ‌Patch‌ ‌test‌ ‌results‌ ‌from‌‌a‌‌large‌‌                                 
case‌ ‌series. ‌Journal‌ ‌of‌ ‌Cutaneous‌ ‌Medicine‌ ‌and‌ ‌Surgery‌, 18(3),‌ ‌pp.174-179.‌ ‌ ‌   
https://pdfs.semanticscholar.org/481a/1570140bb1c8f1309f47d9c2fe4798315122.pdf‌ ‌ 
‌ 

- Of‌ ‌132‌ ‌patients‌ ‌with‌ ‌burning‌ ‌mouth‌‌syndrome,‌‌66‌‌had‌‌possibly‌‌relevant‌‌positive‌‌patch‌‌test‌‌results,‌‌of‌‌                               
which‌ ‌nickel‌ ‌and‌ ‌the‌ ‌gallates‌ ‌were‌ ‌the‌ ‌most‌ ‌prevalent.‌ ‌ 

Fibromyalgia‌ ‌and‌ ‌Chronic‌ ‌Fatigue‌ ‌Syndrome‌ ‌ 
Bjørklund,‌ ‌G.,‌ ‌Dadar,‌ ‌M.‌ ‌and‌ ‌Aaseth,‌ ‌J.,‌ ‌2018.‌ ‌Delayed-type‌ ‌hypersensitivity‌ ‌to‌ ‌metals‌ ‌in‌ ‌connective‌ ‌tissue‌‌                             
diseases‌ ‌and‌ ‌fibromyalgia.‌ ‌‌Environmental‌ ‌Research‌,‌ ‌161,‌ ‌pp.573-579.‌ ‌Abstract‌ ‌and‌ ‌summary‌ ‌at‌ ‌ 
https://www.dermatitisacademy.com/delayed-type-hypersensitivity-to-metals-in-connective-tissue-diseases/‌ ‌ 
‌ 

- A‌‌review‌‌of‌‌more‌‌than‌‌100‌‌studies‌‌and‌‌two‌‌case‌‌reports‌‌that‌‌found‌‌positive‌‌associations‌‌between‌‌metal‌‌                                 
allergies‌ ‌and‌ ‌connective‌ ‌tissue‌ ‌diseases‌ ‌or‌ ‌fibromyalgia.‌ ‌ 

‌ 
Regland,‌ ‌B.‌ ‌et‌ ‌al.,‌ ‌2001.‌ ‌Nickel‌ ‌allergy‌ ‌is‌ ‌found‌ ‌in‌ ‌a‌ ‌majority‌ ‌of‌ ‌women‌ ‌with‌ ‌chronic‌ ‌fatigue‌ ‌syndrome‌ ‌and‌‌                                     
muscle‌‌pain‌‌—‌‌and‌‌may‌‌be‌‌triggered‌‌by‌‌cigarette‌‌smoke‌‌and‌‌dietary‌‌nickel‌‌intake.‌‌‌Journal‌‌of‌‌Chronic‌‌Fatigue‌‌                                   
Syndrome‌,‌ ‌8(1),‌ ‌pp.57-65.‌‌ ‌  
https://www.melisa.org/pdf/cfs_nickel.pdf‌ ‌ 
‌ 

- A‌ ‌not-very-rigorous‌ ‌study,‌ ‌but‌ ‌interesting‌ ‌as‌ ‌a‌ ‌coincidental‌ ‌observation‌ ‌of‌ ‌another‌ ‌study.‌ ‌ 
- In‌‌a‌‌trial‌‌of‌‌a‌‌staphylococcus‌‌vaccine‌‌to‌‌treat‌‌CFS,‌‌the‌‌unresponsive‌‌group‌‌was‌‌found‌‌to‌‌have‌‌a‌‌higher‌‌                                     

rate‌ ‌of‌ ‌a)‌ ‌a‌ ‌history‌ ‌of‌ ‌contact‌ ‌dermatitis‌ ‌to‌ ‌metals‌ ‌and‌ ‌b)‌ ‌smokers.‌ ‌People‌ ‌who‌ ‌had‌ ‌a‌ ‌history‌ ‌of‌‌                                     
dermatitis‌ ‌and‌ ‌were‌ ‌smokers‌ ‌were‌ ‌the‌ ‌least‌ ‌likely‌‌to‌‌have‌‌a‌‌good‌‌response‌‌to‌‌the‌‌treatment.‌‌16‌‌who‌‌                                   
had‌ ‌an‌ ‌adverse‌ ‌reaction‌ ‌to‌ ‌the‌ ‌treatment‌ ‌were‌ ‌tested‌ ‌with‌ ‌MELISA‌ ‌and‌ ‌81%‌ ‌had‌ ‌a‌ ‌nickel‌‌allergy,‌‌a‌‌                                   
“substantial‌ ‌number”‌ ‌of‌ ‌which‌ ‌were‌ ‌also‌ ‌smokers.‌ ‌ 

- Case‌‌study‌‌1:‌‌A‌‌patient‌‌who‌‌was‌‌unresponsive‌‌to‌‌treatment‌‌gave‌‌up‌‌smoking‌‌and‌‌her‌‌daily‌‌chocolate‌‌                                 
and‌ ‌oatmeal,‌‌and‌‌had‌‌full‌‌remission‌‌of‌‌her‌‌muscle‌‌pain‌‌after‌‌2‌‌months.‌‌Her‌‌symptoms‌‌returned‌‌when‌‌                                 
she‌ ‌began‌ ‌smoking‌ ‌again.‌ ‌ 

- Case‌‌study‌‌2:‌‌A‌‌patient‌‌who‌‌became‌‌worse‌‌with‌‌treatment‌‌had‌‌no‌‌history‌‌of‌‌dermatitis‌‌and‌‌a‌‌strongly‌‌                                   
positive‌ ‌MELISA‌ ‌test‌ ‌to‌ ‌nickel.‌‌She‌‌went‌‌on‌‌a‌‌low‌‌nickel‌‌diet‌‌and‌‌3‌‌months‌‌later‌‌had‌‌improvement‌‌in‌‌                                     

http://www.eurannallergyimm.com/cont/journals-pdf/491/complete-issue.asp#page=11
https://www.actaitalica.it/issues/2005/2-05/Brera.pdf
https://pdfs.semanticscholar.org/481a/1570140bb1c8f1309f47d9c2fe4798315122.pdf
https://www.dermatitisacademy.com/delayed-type-hypersensitivity-to-metals-in-connective-tissue-diseases/
https://www.melisa.org/pdf/cfs_nickel.pdf


her‌‌symptoms,‌‌continuing‌‌to‌‌improve‌‌at‌‌6‌‌months.‌‌When‌‌she‌‌eats‌‌a‌‌high‌‌nickel‌‌food‌‌she‌‌experiences‌‌                                 
an‌ ‌increased‌ ‌fatigue‌ ‌within‌ ‌two‌ ‌hours,‌ ‌lasting‌ ‌3-4‌ ‌days.‌ ‌ 

- “If‌ ‌the‌ ‌main‌‌purpose‌‌is‌‌to‌‌assess‌‌nickel‌‌hyperreactivity‌‌with‌‌general‌‌symptomatology‌‌of‌‌ill-being,‌‌such‌‌                             
as‌ ‌chronic‌ ‌fatigue‌ ‌and‌ ‌muscle‌ ‌pain,‌ ‌an‌ ‌in‌ ‌vitro‌‌test‌‌of‌‌lymphocyte‌‌reactivity‌‌may‌‌prove‌‌to‌‌be‌‌a‌‌better‌‌                                     
reference‌ ‌than‌ ‌a‌ ‌skin‌ ‌test.”‌ ‌ 

‌ 
Sterzl,‌ ‌I.‌ ‌et‌ ‌al.,‌ ‌1999.‌ ‌Mercury‌ ‌and‌ ‌nickel‌ ‌allergy:‌ ‌risk‌ ‌factors‌ ‌in‌ ‌fatigue‌ ‌and‌ ‌autoimmunity.‌ ‌‌Neuroendocrinology‌ ‌ 
Letters,‌‌ ‌20,‌ ‌pp.‌ ‌221-228.‌‌ ‌  
http://www.melisa.org/pdf/nialler.pdf‌‌ ‌  
‌ 

- 62‌ ‌fatigued‌ ‌patients‌ ‌and‌ ‌13‌ ‌healthy‌ ‌controls‌ ‌were‌ ‌tested‌ ‌using‌ ‌MELISA.‌ ‌The‌ ‌fatigued‌ ‌patients‌ ‌were‌‌                             
more‌ ‌frequently‌ ‌found‌ ‌to‌ ‌be‌ ‌allergic‌ ‌to‌ ‌metals,‌ ‌nickel‌ ‌and‌ ‌mercury‌ ‌having‌ ‌the‌ ‌highest‌ ‌rate.‌‌ ‌  

- Two‌ ‌subjects‌ ‌were‌ ‌treated‌ ‌by‌ ‌removing‌ ‌dental‌ ‌restorations.‌ ‌In‌ ‌one‌ ‌case,‌ ‌a‌ ‌heavy‌ ‌smoker‌ ‌had‌                             
amalgams‌ ‌removed‌ ‌and‌ ‌her‌ ‌pain‌ ‌disappeared‌ ‌and‌ ‌fatigue‌‌lessened‌‌significantly‌‌after‌‌two‌‌months.‌‌In‌‌                           
the‌ ‌second‌ ‌case,‌ ‌a‌ ‌dental‌ ‌technician‌ ‌had‌ ‌her‌ ‌amalgams‌ ‌removed‌ ‌and‌ ‌left‌ ‌her‌ ‌occupation‌ ‌to‌ ‌reduce‌‌                               
exposure;‌ ‌her‌ ‌ACD‌ ‌disappeared‌ ‌and‌ ‌fatigue‌ ‌decreased‌ ‌significantly.‌ ‌ 

- The‌ ‌second‌ ‌subject‌ ‌tested‌ ‌positive‌ ‌only‌ ‌to‌ ‌nickel‌ ‌and‌ ‌only‌ ‌had‌ ‌amalgam‌ ‌fillings.‌ ‌This‌ ‌indicates‌ ‌that‌‌                               
nickel‌ ‌was‌ ‌present‌ ‌in‌ ‌the‌ ‌amalgam.‌ ‌ 

- The‌‌healthy‌‌controls‌‌reacted‌‌to‌‌Cd,‌‌Hg,‌‌Pb,‌‌Pd;‌‌lead‌‌was‌‌most‌‌prevalent‌‌at‌‌33.3%,‌‌and‌‌Hg/Pd‌‌tied‌‌for‌‌                                     
least‌ ‌at‌ ‌8.3%.‌ ‌Suggests‌ ‌that‌ ‌exposure‌ ‌and‌ ‌immune‌ ‌response‌ ‌may‌ ‌not‌ ‌necessarily‌ ‌lead‌ ‌to‌ ‌symptoms.‌‌ ‌  

‌ 
Marcusson,‌ ‌J.A.,‌ ‌Lindh,‌ ‌G.‌ ‌and‌ ‌Evengard,‌ ‌B.,‌ ‌1999.‌ ‌Chronic‌ ‌fatigue‌ ‌syndrome‌ ‌and‌ ‌nickel‌ ‌allergy.‌ ‌‌Contact‌                             
Dermatitis‌,‌ ‌40(5),‌ ‌pp.269-272.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/10344482/‌ ‌ 
‌ 

- In‌‌50‌‌patients‌‌with‌‌chronic‌‌fatigue‌‌syndrome‌‌(CFS)‌‌and‌‌73‌‌controls,‌‌allergy‌‌to‌‌nickel‌‌occurred‌‌in‌‌36%‌‌of‌                                   
patients‌ ‌in‌ ‌the‌ ‌CFS‌ ‌group‌ ‌and‌ ‌in‌ ‌19%‌ ‌of‌ ‌subjects‌ ‌in‌ ‌the‌ ‌control‌ ‌group.‌ ‌ 

- The‌ ‌authors‌ ‌suggest‌ ‌that‌ ‌allergy‌ ‌to‌ ‌nickel,‌ ‌or‌ ‌metal‌ ‌cross-reacting‌ ‌with‌ ‌nickel,‌ ‌could‌ ‌be‌ ‌either‌ ‌a‌‌                               
contributing‌ ‌cause‌ ‌of‌ ‌CFS,‌ ‌or‌ ‌simply‌ ‌a‌ ‌“marker”‌ ‌symptom.‌ ‌ 

6. Exposure‌ ‌Sources‌ ‌ 
‌ 

Darsow,‌ ‌U.‌ ‌et‌ ‌al.,‌ ‌2012.‌ ‌Influence‌ ‌of‌ ‌dietary‌ ‌factors,‌ ‌age‌ ‌and‌ ‌nickel‌ ‌contact‌ ‌dermatitis‌ ‌on‌ ‌nickel‌ ‌excretion.‌‌                                 
Contact‌ ‌Dermatitis‌,‌ ‌67(6),‌ ‌pp.351-358.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://www.ncbi.nlm.nih.gov/pubmed/22928956‌ ‌ 
‌ 

- Using‌ ‌urinary‌ ‌excretion‌ ‌and‌ ‌foods‌ ‌logs,‌ ‌the‌ ‌authors‌ ‌determined‌ ‌that‌ ‌nickel-rich‌ ‌food‌ ‌correlates‌ ‌with‌‌                           
renal‌ ‌nickel‌ ‌excretion,‌ ‌and‌ ‌that‌ ‌frequent‌ ‌ingestion‌ ‌of‌ ‌supplements‌ ‌and‌ ‌stagnant‌ ‌tap‌ ‌water‌ ‌increases‌‌                           
renal‌ ‌nickel‌ ‌excretion.‌ ‌ 

- The‌ ‌range‌ ‌of‌ ‌nickel‌ ‌concentration‌ ‌in‌ ‌urine‌‌went‌‌very‌‌high‌‌for‌‌smokers,‌‌even‌‌though‌‌the‌‌average‌‌was‌‌                                 
the‌ ‌same‌ ‌as‌ ‌for‌ ‌non-smokers.‌‌ ‌  

Skin‌ ‌Contact‌ ‌ 
Ahlström,‌‌M.G.‌‌et‌‌al.,‌‌2018.‌‌Short‌‌contact‌‌with‌‌nickel‌‌causes‌‌allergic‌‌contact‌‌dermatitis:‌‌An‌‌experimental‌‌study.‌‌                               
British‌ ‌Journal‌ ‌of‌ ‌Dermatology‌,‌ ‌179(5),‌ ‌pp.1127-1134.‌‌ ‌  
https://onlinelibrary.wiley.com/doi/pdf/10.1111/bjd.16935‌.‌‌ ‌  
‌ 

- This‌ ‌experimental‌ ‌study‌ ‌showed‌ ‌that‌ ‌relatively‌ ‌short‌ ‌repeated‌ ‌skin‌ ‌contact‌ ‌(3‌ ‌x‌‌10‌‌min)‌‌with‌‌metallic‌‌                               
nickel‌ ‌elicits‌ ‌allergic‌ ‌nickel‌ ‌dermatitis‌ ‌in‌ ‌irritated‌ ‌skin‌ ‌and‌ ‌at‌ ‌sites‌ ‌with‌ ‌previous‌ ‌dermatitis.‌ ‌ 

- SLS‌ ‌was‌ ‌used‌ ‌24‌ ‌hours‌ ‌prior‌ ‌to‌ ‌application‌ ‌of‌ ‌the‌ ‌metal‌ ‌disc‌ ‌to‌ ‌disturb‌ ‌the‌ ‌skin‌ ‌barrier.‌ ‌ 
- Blood‌‌flow‌‌in‌‌the‌‌area‌‌increased‌‌in‌‌the‌‌group‌‌pretreated‌‌with‌‌SLS,‌‌as‌‌well‌‌as‌‌reactions‌‌occurring.‌‌There‌‌                                   

were‌ ‌no‌ ‌reactions‌ ‌in‌ ‌the‌ ‌group‌ ‌that‌ ‌wasn’t‌ ‌pretreated‌ ‌with‌ ‌SLS,‌ ‌or‌ ‌the‌ ‌control‌ ‌group.‌ ‌ 

http://www.melisa.org/pdf/nialler.pdf
https://pubmed.ncbi.nlm.nih.gov/10344482/
https://www.ncbi.nlm.nih.gov/pubmed/22928956
https://onlinelibrary.wiley.com/doi/pdf/10.1111/bjd.16935


‌ 
Nixon,‌ ‌R.L.‌ ‌et‌ ‌al.,‌ ‌2018.‌ ‌Does‌‌clinical‌‌testing‌‌support‌‌the‌‌current‌‌guidance‌‌definition‌‌of‌‌prolonged‌‌contact‌‌for‌‌                                 
nickel‌ ‌allergy?‌ ‌‌Contact‌ ‌Dermatitis‌,‌ ‌79(6),‌ ‌pp.356-364.‌‌ ‌  
https://onlinelibrary.wiley.com/doi/pdf/10.1111/cod.13095‌.‌‌ ‌  
‌ 

- Repeated‌‌exposure‌‌to‌‌a‌‌nickel‌‌disc‌‌for‌‌multiple‌‌30‌‌minute‌‌periods‌‌only‌‌induced‌‌a‌‌reaction‌‌for‌‌certain‌‌in‌‌                                   
1‌ ‌nickel-allergic‌ ‌patient,‌ ‌and‌ ‌inconsistently‌ ‌in‌ ‌4‌ ‌others,‌ ‌out‌ ‌of‌ ‌20.‌ ‌There‌ ‌was‌ ‌no‌ ‌pre-treatment‌‌of‌‌the‌‌                                 
skin.‌‌ ‌  

‌ 
#new‌ ‌ 
Erfani,‌ ‌B.,‌ ‌Lidén,‌ ‌C.‌ ‌and‌ ‌Midander,‌‌K.,‌‌2015.‌‌Short‌‌and‌‌frequent‌‌skin‌‌contact‌‌with‌‌nickel.‌‌‌Contact‌‌Dermatitis‌,‌‌                                 
73(4),‌ ‌pp.222-230.‌ ‌ 
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/26086991/‌ ‌ 
‌ 

- 316L‌ ‌didn't‌ ‌release‌ ‌much‌ ‌nickel‌ ‌relative‌ ‌to‌ ‌CuNi,‌ ‌AgNi,‌ ‌or‌ ‌Ni.‌ ‌ 
- When‌ ‌NEW‌ ‌316L‌ ‌was‌ ‌touched‌ ‌5‌ ‌times‌ ‌(new‌ ‌each‌ ‌time),‌ ‌it‌ ‌released‌ ‌0.059‌ ‌μg/cm‌2‌ ‌(more‌ ‌than‌‌                               

repeatedly‌ ‌touching‌ ‌the‌ ‌same‌ ‌one‌ ‌10‌ ‌times).‌ ‌"There‌ ‌was‌ ‌no‌ ‌obvious‌ ‌tendency‌ ‌for‌ ‌there‌ ‌to‌ ‌be‌ ‌an‌‌                                 
increased‌ ‌skin‌ ‌dose‌ ‌when‌ ‌the‌ ‌same‌ ‌surface‌ ‌was‌ ‌touched‌ ‌5‌ ‌or‌ ‌10‌ ‌times‌ ‌within‌ ‌2.5‌ ‌and‌ ‌5‌ ‌minutes,‌‌                                   
respectively.‌ ‌This‌ ‌implies‌ ‌that,‌ ‌under‌ ‌the‌ ‌conditions‌ ‌of‌ ‌the‌ ‌experiment,‌ ‌the‌ ‌main‌ ‌dose‌ ‌of‌ ‌nickel‌ ‌is‌‌                               
deposited‌‌onto‌‌the‌‌skin‌‌when‌‌the‌‌material‌‌is‌‌touched‌‌for‌‌the‌‌very‌‌first‌‌time."‌‌NB‌‌this‌‌is‌‌when‌‌there's‌‌no‌‌                                       
sweat.‌ ‌A‌ ‌clear‌ ‌increasing‌ ‌trend‌ ‌is‌ ‌seen‌ ‌with‌ ‌immersing‌ ‌in‌ ‌sweat‌ ‌solution‌ ‌repeatedly.‌ ‌ 

‌ 
#new‌ ‌ 
Allenby,‌ ‌C.F.‌ ‌and‌ ‌Basketter,‌ ‌D.A.,‌ ‌1993.‌ ‌An‌ ‌arm‌ ‌immersion‌ ‌model‌ ‌of‌ ‌compromised‌ ‌skin:‌ ‌(II).‌ ‌Influence‌ ‌on‌‌                               
minimal‌ ‌eliciting‌ ‌patch‌ ‌test‌ ‌concentrations‌ ‌of‌ ‌nickel.‌ ‌‌Contact‌ ‌Dermatitis‌,‌ ‌28(3),‌ ‌pp.129-133.‌ ‌ 
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/8462286/‌ ‌ 
‌ 

- The‌ ‌minimal‌ ‌eliciting‌ ‌concentration‌ ‌(MEC)‌ ‌of‌ ‌aqueous‌ ‌nickel‌ ‌sulphate‌ ‌in‌ ‌patch‌ ‌tests‌ ‌on‌ ‌normal‌‌back‌‌                             
skin‌‌that‌‌will‌‌produce‌‌a‌‌positive‌‌allergic‌‌reaction‌‌in‌‌highly‌‌sensitized‌‌subjects‌‌is‌‌between‌‌1-10‌‌parts‌‌per‌‌                                 
million‌ ‌(ppm)‌ ‌of‌ ‌the‌ ‌nickel‌ ‌ion.‌ ‌ 

- SDS‌‌was‌‌used‌‌to‌‌irritate‌‌one‌‌inner‌‌arm‌‌of‌‌each‌‌of‌‌20‌‌subjects,‌‌which‌‌increased‌‌the‌‌number‌‌of‌‌reactions‌‌                                     
and‌ ‌decreased‌ ‌the‌ ‌MEC.‌ ‌ 

Skin‌ ‌Penetration‌ ‌ 
Midander,‌ ‌K.,‌ ‌Schenk,‌ ‌L.‌ ‌and‌ ‌Julander,‌ ‌A.,‌ ‌2020.‌ ‌A‌ ‌novel‌ ‌approach‌ ‌to‌ ‌monitor‌ ‌skin‌‌permeation‌‌of‌‌metals‌‌in‌‌                                   
vitro.‌ ‌‌Regulatory‌ ‌Toxicology‌ ‌and‌ ‌Pharmacology‌,‌ ‌p.104693.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/32505642/‌‌ ‌  
‌ 

- Using‌‌pig‌‌skin‌‌and‌‌artificial‌‌sweat,‌‌skin‌‌absorption‌‌of‌‌nickel‌‌alone‌‌or‌‌in‌‌combination‌‌with‌‌chromium‌‌and‌‌                                 
cobalt‌ ‌was‌ ‌measured.‌ ‌Nickel‌ ‌is‌ ‌absorbed‌ ‌much‌ ‌more‌ ‌readily‌ ‌for‌ ‌nickel‌ ‌than‌ ‌for‌ ‌cobalt‌ ‌or‌ ‌chromium.‌‌                               
Absorption‌ ‌of‌ ‌nickel‌ ‌was‌ ‌faster‌ ‌when‌ ‌it‌ ‌was‌ ‌alone.‌ ‌ 

- Metals‌ ‌can‌ ‌permeate‌ ‌the‌ ‌skin‌ ‌to‌ ‌end‌ ‌up‌ ‌in‌ ‌systemic‌ ‌circulation.‌ ‌ 
‌ 

Malmberg,‌ ‌P.‌ ‌et‌ ‌al.,‌ ‌2018.‌ ‌Imaging‌ ‌mass‌ ‌spectrometry‌ ‌for‌ ‌novel‌ ‌insights‌ ‌into‌ ‌contact‌ ‌allergy‌ ‌–‌ ‌a‌‌                               
proof‐of‐concept‌ ‌study‌ ‌on‌ ‌nickel.‌ ‌‌Contact‌ ‌Dermatitis‌,‌ ‌78(2),‌ ‌pp.109-116.‌‌ ‌  
https://www.researchgate.net/publication/321254264_Imaging_mass_spectrometry_for_novel_insights_into_co‌
ntact_allergy_-_a_proof-of-concept_study_on_nickel_SKIN_PENETRATION_STUDY_OF_NICKEL_SULFATE‌ ‌ 
‌ 

- When‌ ‌skin‌ ‌is‌ ‌exposed‌ ‌to‌ ‌nickel‌ ‌sulfate,‌ ‌the‌ ‌ions‌ ‌accumulate‌ ‌in‌ ‌the‌ ‌stratum‌ ‌corneum.‌ ‌ 
- There‌ ‌is‌ ‌increased‌ ‌penetration‌ ‌at‌ ‌hair‌ ‌follicles‌ ‌(other‌ ‌work‌ ‌referenced).‌ ‌ 

‌ 
Filon,‌ ‌F.L.,‌ ‌2018.‌ ‌Penetration‌ ‌of‌ ‌Metals‌ ‌Through‌ ‌the‌ ‌Skin‌ ‌Barrier.‌ ‌In‌ ‌Metal‌ ‌Allergy‌ ‌(pp.‌ ‌67-74).‌ ‌Springer,‌ ‌Cham.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://link.springer.com/chapter/10.1007/978-3-319-58503-1_7‌.‌‌ ‌  
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‌ 
- “...metals‌ ‌can‌ ‌penetrate‌ ‌and‌ ‌permeate‌ ‌the‌ ‌skin‌ ‌in‌ ‌an‌ ‌amount‌ ‌in‌ ‌the‌ ‌range‌ ‌of‌ ‌ng/cm‌ ‌/h‌ ‌if‌ ‌applied‌ ‌in‌‌                                     

metallic‌ ‌or‌ ‌nano-form,‌ ‌while‌ ‌soluble‌ ‌metal‌ ‌salts‌ ‌can‌ ‌penetrate‌ ‌the‌ ‌skin‌ ‌in‌ ‌higher‌ ‌amounts.‌ ‌The‌ ‌time‌‌                               
needed‌ ‌for‌ ‌permeation‌ ‌is‌ ‌quite‌ ‌long,‌ ‌ranging‌ ‌between‌ ‌2‌ ‌and‌ ‌15‌ ‌h.”‌ ‌ 

Pharmaceuticals‌ ‌and‌ ‌Supplements‌ ‌ 
International‌‌Council‌‌for‌‌Harmonisation‌‌of‌‌Technical‌‌Requirements‌‌for‌‌Pharmaceuticals‌‌for‌‌Human‌‌Use‌‌(ICH),‌‌                         
(2019).‌ ‌Guideline‌ ‌for‌ ‌Elemental‌ ‌Impurities:‌ ‌Q3D(R1).‌‌ ‌  
https://database.ich.org/sites/default/files/Q3D-R1EWG_Document_Step4_Guideline_2019_0322.pdf‌ ‌ 
‌ 

- This‌ ‌international‌ ‌standard‌ ‌sets‌ ‌the‌ ‌permitted‌ ‌daily‌ ‌exposure‌ ‌(PDE)‌ ‌for‌ ‌nickel‌ ‌impurities‌ ‌in‌ ‌a‌‌                           
pharmaceutical‌ ‌to‌ ‌220‌ ‌μg‌ ‌(upper‌ ‌limit).‌ ‌ 

‌ 
Boetzel,‌ ‌R.‌ ‌et‌ ‌al.,‌ ‌2018.‌ ‌An‌ ‌elemental‌ ‌impurities‌ ‌excipient‌ ‌database:‌‌a‌‌viable‌‌tool‌‌for‌‌ICH‌‌Q3D‌‌drug‌‌product‌‌                                   
risk‌ ‌assessment.‌ ‌‌Journal‌ ‌of‌ ‌Pharmaceutical‌ ‌Sciences‌,‌ ‌107(9),‌ ‌pp.2335-2340.‌‌ ‌  
https://www.sciencedirect.com/science/article/pii/S0022354918302120‌ ‌ 
‌ 

- A‌ ‌database‌ ‌of‌ ‌elemental‌ ‌impurities‌ ‌was‌ ‌created‌ ‌by‌ ‌a‌ ‌consortium‌ ‌of‌ ‌pharmaceutical‌ ‌companies.‌‌ ‌  
- Provides‌ ‌a‌ ‌hypothetical‌ ‌case‌ ‌study‌‌of‌‌a‌‌daily‌‌dose‌‌of‌‌2x50‌‌mg‌‌tablets‌‌of‌‌“Greatstuff”‌‌(as‌‌described‌‌in‌‌                                   

the‌ ‌ICH‌ ‌training‌ ‌package‌ ‌at‌ ‌‌https://www.ich.org/page/quality-guidelines‌)‌ ‌and‌ ‌shows‌ ‌its‌ ‌worst-case‌‌                   
(maximum‌ ‌value‌ ‌in‌ ‌the‌ ‌database)‌ ‌excipient‌ ‌content‌ ‌as:‌ ‌microcrystalline‌ ‌cellulose‌ ‌1.1‌ ‌μg;‌ ‌calcium‌‌                         
hydrogen‌‌phosphate‌‌dihydrate‌‌(aka‌‌dibasic‌‌calcium‌‌phosphate)‌‌20‌‌μg;‌‌magnesium‌‌stearate‌‌0.036‌‌μg;‌‌                         
croscarmellose‌‌sodium‌‌3.6‌‌μg;‌‌talc‌‌0.14‌‌μg;‌‌hydroxypropylmethyl‌‌cellulose‌‌(aka‌‌hypromellose)‌‌0.48‌‌μg.‌‌                         
The‌ ‌total‌ ‌intake‌ ‌for‌ ‌that‌ ‌worst-case‌ ‌hypothetical‌ ‌medication‌ ‌is‌ ‌then‌ ‌25‌ ‌μg.‌ ‌ 

‌ 
Schwalfenberg,‌ ‌G.,‌ ‌Rodushkin,‌ ‌I.‌ ‌and‌ ‌Genuis,‌ ‌S.J.,‌ ‌2018.‌ ‌Heavy‌ ‌metal‌ ‌contamination‌ ‌of‌ ‌prenatal‌ ‌vitamins.‌‌                           
Toxicology‌ ‌Reports‌,‌ ‌5,‌ ‌pp.390-395.‌ ‌ ‌   
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5978005/‌‌ ‌  
‌ 

- In‌‌26‌‌brands‌‌of‌‌prenatal‌‌vitamins‌‌collected‌‌in‌‌Edmonton:‌‌“All‌‌51‌‌samples‌‌contained‌‌Ni.‌‌The‌‌upper‌‌limit‌‌                                 
of‌ ‌exposure‌ ‌for‌ ‌Ni‌ ‌according‌ ‌to‌ ‌the‌ ‌USP‌ ‌guidelines‌ ‌is‌ ‌60‌ ‌μgm/day‌ ‌and‌ ‌the‌ ‌maximum‌ ‌found‌ ‌in‌ ‌any‌‌                                   
sample‌ ‌was‌ ‌34‌ ‌μgm/day.‌ ‌The‌ ‌average‌ ‌was‌ ‌about‌ ‌5‌ ‌μgm/day.”‌ ‌ 

- More‌ ‌than‌ ‌half‌ ‌of‌ ‌the‌ ‌brands‌ ‌tested‌ ‌were‌ ‌above‌ ‌the‌ ‌acceptable‌ ‌limits‌ ‌for‌ ‌lead.‌ ‌ 
‌ 

Cardoso,‌ ‌P.‌ ‌et‌ ‌al.,‌ ‌2017.‌ ‌Determination‌ ‌of‌ ‌nickel‌ ‌and‌ ‌manganese‌ ‌contaminants‌ ‌in‌ ‌pharmaceutical‌ ‌iron‌‌                           
supplements‌ ‌using‌ ‌energy‌ ‌dispersive‌ ‌x-ray‌ ‌fluorescence.‌ ‌‌Applied‌ ‌Spectroscopy‌,‌ ‌71(3),‌ ‌pp.432-437.‌ ‌ ‌   
https://run.unl.pt/bitstream/10362/68439/1/applied_spectro_phar_editedSAGE_Rev1_1_.pdf‌ ‌ 
‌ 

- Found‌ ‌iron‌ ‌supplements‌ ‌contained‌ ‌between‌ ‌12‌ ‌and‌ ‌36‌ ‌μg‌ ‌nickel/dose.‌ ‌ 
‌ 

Adolfo,‌ ‌F.R.‌ ‌et‌ ‌al.,‌ ‌2016.‌ ‌Simultaneous‌ ‌determination‌ ‌of‌ ‌cobalt‌ ‌and‌ ‌nickel‌ ‌in‌ ‌vitamin‌ ‌B12‌ ‌samples‌ ‌using‌‌                               
high-resolution‌ ‌continuum‌ ‌source‌ ‌atomic‌ ‌absorption‌ ‌spectrometry.‌ ‌‌Talanta‌,‌ ‌147,‌ ‌pp.241-245.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://www.ncbi.nlm.nih.gov/pubmed/26592602‌ ‌ 
‌ 

- Nickel‌‌found‌‌in‌‌injectable‌‌B12‌‌supplements‌‌ranged‌‌from‌‌undetectable‌‌to‌‌26‌‌µg/L.‌‌Converting‌‌to‌‌doses,‌‌                             
the‌‌maximum‌‌becomes‌‌0.018‌‌µg.‌ ‌Since‌‌parenteral‌‌PDEs‌‌are‌‌about‌‌1/10‌‌the‌‌oral‌‌PDE,‌‌if‌‌this‌‌were‌‌an‌‌                                   
oral‌ ‌dose‌ ‌it‌ ‌would‌ ‌be‌ ‌about‌ ‌0.18‌ ‌µg,‌ ‌which‌ ‌is‌ ‌acceptable.‌ ‌ 

‌ 
#new‌ ‌ 
Wollein,‌‌U.‌‌et‌‌al.,‌‌2015.‌‌Potential‌‌metal‌‌impurities‌‌in‌‌active‌‌pharmaceutical‌‌substances‌‌and‌‌finished‌‌medicinal‌‌                             
products‌ ‌–‌ ‌A‌ ‌market‌ ‌surveillance‌ ‌study.‌ ‌‌European‌ ‌Journal‌ ‌of‌ ‌Pharmaceutical‌ ‌Sciences‌,‌ ‌77,‌ ‌pp.100-105.‌ ‌ 
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/26036232/‌ ‌ 
‌ 
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- A‌ ‌study‌ ‌of‌ ‌pharmaceuticals‌ ‌where‌ ‌84%‌ ‌were‌ ‌low‌ ‌nickel,‌ ‌with‌ ‌less‌ ‌than‌ ‌1‌ ‌μg/g‌‌nickel.‌‌The‌‌maximum‌‌                                 
was‌ ‌4.6‌ ‌μg/g‌ ‌nickel.‌ ‌(e.g.‌ ‌If‌ ‌a‌ ‌pill‌ ‌weighs‌ ‌0.2‌ ‌grams,‌ ‌this‌ ‌would‌ ‌be‌ ‌about‌ ‌1‌ ‌μg‌ ‌nickel/dose.)‌ ‌ 

‌ 
Li,‌ ‌G.‌ ‌et‌ ‌al.,‌ ‌2015.‌ ‌Elemental‌ ‌impurities‌ ‌in‌ ‌pharmaceutical‌ ‌excipients.‌ ‌‌Journal‌ ‌of‌ ‌Pharmaceutical‌ ‌Sciences‌,‌‌                           
104(12),‌ ‌pp.4197-4206.‌ ‌ ‌   
https://onlinelibrary.wiley.com/doi/pdf/10.1002/jps.24650‌‌ ‌  
‌ 

- Shows‌ ‌iron-based‌ ‌excipients‌ ‌(fillers)‌ ‌are‌ ‌highest‌ ‌in‌ ‌nickel‌ ‌(up‌ ‌to‌ ‌154‌ ‌μg/g).‌ ‌ 
‌ 

Patlar,‌ ‌S.‌ ‌et‌ ‌al.,‌ ‌2011.‌ ‌Elements‌ ‌in‌ ‌sera‌ ‌of‌ ‌elite‌ ‌taekwondo‌ ‌athletes:‌ ‌Effects‌ ‌of‌ ‌vitamin‌ ‌E‌ ‌supplementation.‌‌                                 
Biological‌ ‌Trace‌ ‌Element‌ ‌Research‌,‌ ‌139(2),‌ ‌pp.119-125.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://www.ncbi.nlm.nih.gov/pubmed/20195919‌ ‌ 
‌ 

- Athletes‌‌given‌‌300‌‌mg‌‌Vitamin‌‌E‌‌for‌‌6‌‌weeks‌‌had‌‌“significant‌‌increases”‌‌in‌‌blood‌‌levels‌‌of‌‌nickel‌‌relative‌‌                                   
to‌ ‌values‌ ‌before‌ ‌supplementation.‌‌ ‌  

- [It‌ ‌is‌ ‌not‌ ‌clear‌ ‌whether‌ ‌the‌ ‌supplement‌ ‌contained‌ ‌nickel,‌ ‌or‌ ‌vitamin‌ ‌E‌ ‌released‌ ‌nickel‌ ‌stored‌ ‌in‌ ‌tissue.]‌ 
‌ 

Avula,‌ ‌B.‌ ‌et‌ ‌al.,‌ ‌2010.‌ ‌Quantitative‌ ‌determination‌ ‌of‌‌multiple‌‌elements‌‌in‌‌botanicals‌‌and‌‌dietary‌‌supplements‌‌                             
using‌ ‌ICP-MS.‌ ‌‌Journal‌ ‌of‌ ‌Agricultural‌ ‌and‌ ‌Food‌ ‌Chemistry‌,‌ ‌58(16),‌ ‌pp.‌ ‌8887-8894.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://pubs.acs.org/doi/abs/10.1021/jf101598g‌ ‌ 
‌ 

- A‌ ‌variety‌ ‌of‌ ‌supplements‌ ‌were‌‌tested‌‌(21‌‌in‌‌total).‌‌Nickel‌‌was‌‌found‌‌in‌‌“low‌‌concentrations‌‌in‌‌most‌‌of‌‌                                   
the‌ ‌samples”‌ ‌they‌ ‌tested.‌ ‌ 

‌ 
van‌ ‌der‌ ‌Voet,‌‌G.B.‌‌et‌‌al.,‌‌2008.‌‌Clinical‌‌and‌‌analytical‌‌toxicology‌‌of‌‌dietary‌‌supplements:‌‌A‌‌case‌‌study‌‌and‌‌a‌‌                                     
review‌ ‌of‌ ‌the‌ ‌literature.‌ ‌‌Biological‌ ‌Trace‌ ‌Element‌ ‌Research‌,‌ ‌125(1),‌ ‌pp.1-12.‌ ‌ ‌   
https://is.muni.cz/el/1411/jaro2013/MNAF101p/um/39474980/Clinical_and_Analytical_Toxicology_of_Dietary.pdf‌ ‌ 
‌ 

- Shows‌ ‌some‌ ‌herbal‌ ‌supplements‌ ‌having‌ ‌relatively‌ ‌high‌ ‌nickel‌ ‌content‌ ‌(up‌ ‌to‌ ‌1.6‌ ‌μg/g).‌‌ ‌  
- Nature‌ ‌Made‌ ‌vitamin‌ ‌A‌‌had‌‌.055‌‌μg/g.‌‌Mason‌‌Vitamin‌‌Inc.‌‌vitamin‌‌C‌‌had‌‌0.013‌‌μg/g.‌‌Prolab‌‌Nutrition‌‌                                 

Inc.’s‌‌Pure‌‌Whey‌‌was‌‌below‌‌the‌‌detection‌‌limit‌‌(0.5‌‌ppb).‌‌[Note‌‌that‌‌these‌‌are‌‌for‌‌a‌‌specific‌‌batch!‌‌No‌‌                                     
guarantees‌ ‌for‌ ‌any‌ ‌other‌ ‌batch!]‌ ‌ 

- Herbals‌ ‌and‌ ‌botanicals‌ ‌had‌ ‌the‌ ‌highest‌ ‌nickel,‌ ‌some‌ ‌over‌ ‌1.5‌ ‌μg/g.‌ ‌ 
‌ 

Ponce‌ ‌de‌ ‌León,‌ ‌C.A.,‌ ‌Bayón,‌ ‌M.M.‌ ‌and‌ ‌Caruso,‌ ‌J.A.,‌ ‌2002.‌ ‌Trace‌‌element‌‌determination‌‌in‌‌vitamin‌‌E‌‌using‌‌                                 
ICP-MS.‌ ‌‌Analytical‌ ‌and‌ ‌Bioanalytical‌ ‌Chemistry‌,‌ ‌374(2),‌ ‌pp.230-234.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://www.ncbi.nlm.nih.gov/pubmed/12324842‌ ‌ 
‌ 

- Found‌ ‌nickel‌ ‌in‌ ‌vitamin‌ ‌E‌ ‌at‌ ‌0.060‌ ‌μg/g‌ ‌in‌ ‌one‌ ‌product,‌ ‌and‌ ‌undetectable‌ ‌in‌ ‌another.‌ ‌ 

Gloves‌ ‌ 
Garçon,‌ ‌M.‌‌et‌‌al.,‌‌2017.‌‌Nitrile,‌‌latex,‌‌neoprene‌‌and‌‌vinyl‌‌gloves:‌‌A‌‌primary‌‌source‌‌of‌‌contamination‌‌for‌‌trace‌‌                                   
element‌ ‌and‌ ‌Zn‌ ‌isotopic‌ ‌analyses‌ ‌in‌ ‌geological‌ ‌and‌ ‌biological‌ ‌samples.‌ ‌‌Geostandards‌ ‌and‌ ‌Geoanalytical‌‌                         
Research‌,‌ ‌41(3),‌ ‌pp.367-380.‌ ‌ ‌   
https://www.researchgate.net/publication/311623840_Nitrile_Latex_Neoprene_and_Vinyl_Gloves_A_Primary_‌
Source_of_Contamination_for_Trace_Element_and_Zn_Isotopic_Analyses_in_Geological_and_Biological_Sa‌
mples‌‌ ‌  
‌ 

- There‌ ‌is‌ ‌trace‌ ‌nickel‌ ‌in‌ ‌nitrile,‌ ‌latex,‌ ‌neoprene‌ ‌and‌ ‌vinyl‌ ‌gloves.‌ ‌Vinyl‌‌appears‌‌to‌‌have‌‌relatively‌‌less‌‌                                 
and‌ ‌latex‌ ‌relatively‌ ‌more‌ ‌of‌ ‌all‌ ‌of‌ ‌the‌ ‌elements‌ ‌tested.‌ ‌ 
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Pesticides‌ ‌ 
Defarge,‌ ‌N.,‌ ‌de‌ ‌Vendômois,‌ ‌J.S.‌ ‌and‌ ‌Séralini,‌ ‌G.E.,‌ ‌2017.‌ ‌Toxicity‌ ‌of‌ ‌formulants‌ ‌and‌ ‌heavy‌ ‌metals‌ ‌in‌‌                               
glyphosate-based‌ ‌herbicides‌ ‌and‌ ‌other‌ ‌pesticides.‌ ‌‌Toxicology‌ ‌Reports‌‌ ‌5,‌ ‌pp.‌ ‌156-163.‌‌ ‌  
https://www.sciencedirect.com/science/article/pii/S221475001730149X‌ ‌ 
‌ 

- Pesticides‌‌and‌‌herbicides‌‌were‌‌examined‌‌for‌‌their‌‌heavy‌‌metal‌‌content,‌‌and‌‌nickel‌‌was‌‌found‌‌in‌‌most‌‌of‌‌                                 
the‌ ‌samples.‌‌ ‌  

- Nickel‌ ‌was‌ ‌most‌ ‌significant‌ ‌in‌ ‌fungicides‌ ‌and‌ ‌insecticides,‌ ‌but‌ ‌nearly‌ ‌all‌ ‌of‌ ‌them‌ ‌exceeded‌ ‌the‌ ‌EU‌‌                               
admissible‌ ‌level‌ ‌of‌ ‌20‌ ‌ppb.‌ ‌However,‌ ‌at‌ ‌their‌ ‌recommended‌ ‌dilutions‌ ‌it‌‌appears‌‌that‌‌only‌‌4‌‌of‌‌the‌‌23‌‌                                   
samples‌ ‌exceeded‌ ‌this‌ ‌limit.‌ ‌ 

Household‌ ‌items‌ ‌ 
#new‌ ‌ 
Lidén,‌ ‌C.‌ ‌et‌ ‌al.,‌ ‌1998.‌ ‌Nickel‌ ‌release‌ ‌from‌ ‌tools‌ ‌on‌ ‌the‌ ‌Swedish‌ ‌market.‌ ‌‌Contact‌ ‌Dermatitis‌,‌ ‌39(3),‌ ‌pp.127-131.‌ ‌ 
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/9771986/‌ ‌ 
‌ 

- 27%‌ ‌of‌ ‌565‌ ‌hand-held‌ ‌tools‌ ‌with‌ ‌metal‌ ‌parts‌ ‌that‌ ‌come‌ ‌into‌ ‌contact‌ ‌with‌ ‌the‌ ‌skin‌ ‌were‌ ‌found‌ ‌to‌ ‌be‌‌                                     
dimethylglyoxime‌ ‌(DMG)‌ ‌test‌ ‌positive.‌ ‌ 

- They‌‌compared‌‌the‌‌DMG‌‌test‌‌results‌‌(10‌‌ppm‌‌limit‌‌of‌‌detection)‌‌to‌‌the‌‌nickel‌‌released‌‌in‌‌artificial‌‌sweat‌‌                                   
as‌‌per‌‌the‌‌Nickel‌‌Directive‌‌(0.5‌‌μg/cm‌2‌/week)‌‌and‌‌found‌‌“good‌‌correspondence”‌‌but‌‌the‌‌strength‌‌of‌‌the‌‌                               
DMG‌ ‌test‌ ‌did‌ ‌not‌ ‌show‌ ‌good‌ ‌correspondence.‌ ‌ 

‌ 
Duchesnay,‌ ‌I.‌ ‌et‌ ‌al,‌‌2020.‌‌Generalised‌‌urticaria‌‌following‌‌ingestion‌‌of‌‌a‌‌nickel-plated‌‌coin‌‌in‌‌a‌‌4-year-old‌‌girl.‌‌                                 
BMJ‌ ‌Case‌ ‌Reports‌ ‌CP‌,‌ ‌13(9),‌ ‌p.e234601.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/32900721/‌‌ ‌  
‌ 

- A‌ ‌4-year-old‌ ‌girl‌ ‌swallowed‌ ‌a‌ ‌nickel-plated‌ ‌coin‌ ‌(2%‌ ‌nickel‌ ‌overall)‌ ‌and‌ ‌had‌ ‌a‌ ‌systemic‌ ‌reaction‌‌                             
(urticaria)‌ ‌beginning‌ ‌24‌ ‌hours‌‌after‌‌ingestion,‌‌unresponsive‌‌to‌‌antihistamines,‌‌and‌‌continuing‌‌until‌‌2-3‌‌                         
days‌ ‌after‌ ‌its‌ ‌removal‌ ‌with‌ ‌steroid‌ ‌treatment.‌ ‌ 

‌ 
Ringborg,‌‌E.,‌‌Lidén,‌‌C.‌‌and‌‌Julander,‌‌A.,‌‌2016.‌‌Nickel‌‌on‌‌the‌‌market:‌‌a‌‌baseline‌‌survey‌‌of‌‌articles‌‌in‌‌‘prolonged‌‌                                     
contact’‌ ‌with‌ ‌skin.‌ ‌‌Contact‌ ‌Dermatitis‌,‌ ‌75(2),‌ ‌pp.77-81.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/27125984/‌ ‌ 
‌ 

- Nickel‌ ‌was‌ ‌found‌ ‌by‌ ‌DMG‌ ‌test‌ ‌in:‌‌ ‌  
- Utensils:‌ ‌Thimbles,‌ ‌crochet‌ ‌hooks,‌ ‌knitting‌ ‌needles,‌ ‌needles‌ ‌(all),‌ ‌paintbrushes‌ ‌(many),‌ ‌pens‌ ‌ 
- Electronic‌ ‌devices:‌ ‌Laptop‌ ‌computers‌ ‌(all),‌ ‌activity‌ ‌bracelets,‌ ‌computer‌ ‌mice,‌ ‌mobile‌ ‌phones‌ ‌ 
- Accessories:‌ ‌Handbags,‌ ‌wallets,‌ ‌umbrellas‌ ‌(most)‌ ‌ 

‌ 
Hamann,‌‌C.R.‌‌et‌‌al.,‌‌2013.‌‌The‌‌cost‌‌of‌‌nickel‌‌allergy:‌‌a‌‌global‌‌investigation‌‌of‌‌coin‌‌composition‌‌and‌‌nickel‌‌and‌‌                                     
cobalt‌ ‌release.‌ ‌‌Contact‌ ‌Dermatitis‌,‌ ‌68(1),‌ ‌pp.15-22.‌ ‌ 
http://www.laserwords.co.in/offprint/cod_68-1/cod_12008_web.pdf‌.‌ ‌ 
‌ 

- 850‌‌coins‌‌of‌‌361‌‌different‌‌denominations‌‌or‌‌issues‌‌from‌‌52‌‌countries‌‌were‌‌collected‌‌and‌‌analysed‌‌with‌‌                               
X-ray‌ ‌fluorescence‌ ‌spectrometry‌ ‌and‌ ‌nickel‌ ‌and‌ ‌cobalt‌ ‌spot‌ ‌tests.‌ ‌ 

- Brazil‌ ‌is‌ ‌the‌ ‌only‌ ‌country‌ ‌that‌ ‌had‌ ‌no‌ ‌DMG-positive‌ ‌coins.‌ ‌ 
- Approximately‌ ‌40%‌ ‌of‌ ‌coins‌ ‌world-wide‌ ‌are‌ ‌DMG-negative.‌ ‌ 

‌ 
Midander,‌ ‌K.‌ ‌et‌ ‌al.,‌ ‌2014.‌ ‌Nickel‌ ‌release‌ ‌from‌ ‌white‌ ‌gold.‌ ‌‌Contact‌ ‌Dermatitis‌,‌ ‌71(2),‌ ‌pp.109-111.‌ ‌ 
https://pdfs.semanticscholar.org/db16/9d3b95c00783f7a7f13029480192056cc90b.pdf‌.‌ ‌ 
‌ 
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- White‌ ‌gold‌ ‌discs‌ ‌made‌ ‌of‌ ‌6%‌ ‌nickel‌ ‌were‌ ‌submerged‌ ‌in‌ ‌artificial‌‌sweat,‌‌and‌‌the‌‌nickel‌‌released‌‌was‌‌                                 
measured‌ ‌at‌ ‌various‌ ‌times.‌ ‌It‌ ‌was‌ ‌found‌ ‌that‌ ‌nickel‌ ‌is‌ ‌initially‌ ‌released‌ ‌at‌ ‌a‌ ‌high‌ ‌rate‌ ‌in‌‌the‌‌first‌‌few‌‌                                       
minutes,‌ ‌and‌ ‌then‌ ‌declines‌ ‌rapidly.‌ ‌ 

- The‌ ‌decline‌ ‌exists‌ ‌but‌ ‌is‌ ‌less‌ ‌pronounced‌ ‌for‌ ‌the‌ ‌other‌ ‌alloys‌ ‌tested,‌ ‌including‌ ‌a‌ ‌5p‌ ‌coin‌ ‌(CuNi).‌ ‌ 
- “The‌‌pattern‌‌of‌‌nickel‌‌release,‌‌with‌‌an‌‌instant‌‌and‌‌initially‌‌relatively‌‌high‌‌nickel‌‌release‌‌rate,‌‌is‌‌important‌‌                                 

for‌ ‌understanding‌ ‌why‌ ‌nickel‌ ‌can‌ ‌be‌ ‌deposited‌ ‌onto‌ ‌the‌ ‌skin‌ ‌and‌ ‌cause‌ ‌hand‌ ‌eczema‌ ‌by‌ ‌short‌ ‌and‌‌                                 
repetitive‌ ‌contact.”‌ ‌ 

‌ 
Thyssen,‌ ‌J.P.‌ ‌and‌‌Maibach,‌‌H.I.,‌‌2008.‌‌Nickel‌‌release‌‌from‌‌earrings‌‌purchased‌‌in‌‌the‌‌United‌‌States:‌‌the‌‌San‌‌                                 
Francisco‌ ‌earring‌ ‌study.‌ ‌‌Journal‌ ‌of‌ ‌the‌ ‌American‌ ‌Academy‌ ‌of‌ ‌Dermatology‌,‌ ‌58(6),‌ ‌pp.1000-1005.‌ ‌ 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.519.6947&rep=rep1&type=pdf‌.‌ ‌ 
‌ 

- 267‌‌inexpensive‌‌earring‌‌samples‌‌(max‌‌$50,‌‌average‌‌$10)‌‌were‌‌purchased‌‌in‌‌San‌‌Francisco‌‌and‌‌tested‌‌                             
with‌‌DMG.‌‌A‌‌smaller‌‌portion‌‌of‌‌them‌‌were‌‌positive‌‌for‌‌nickel‌‌from‌‌stores‌‌targeting‌‌mature‌‌women,‌‌and‌‌                                 
there‌ ‌was‌ ‌no‌ ‌correlation‌ ‌with‌ ‌price.‌ ‌ 

‌ 
Hafner,‌ ‌M.D.F.S.,‌ ‌Chen,‌ ‌J.C.S.‌ ‌and‌ ‌Lazzarini,‌ ‌R.,‌ ‌2018.‌ ‌Evaluation‌ ‌of‌ ‌nickel‌ ‌and‌‌cobalt‌‌release‌‌from‌‌mobile‌‌                               
phone‌ ‌devices‌ ‌used‌ ‌in‌ ‌Brazil.‌ ‌‌Anais‌ ‌brasileiros‌ ‌de‌ ‌dermatologia‌,‌ ‌93(1),‌ ‌pp.151-153.‌ ‌ 
http://www.scielo.br/scielo.php?pid=S0365-05962018000100151&script=sci_arttext‌.‌‌ ‌  
‌ 

- Of‌‌20‌‌mobile‌‌phones‌‌used‌‌in‌‌Brazil,‌‌64.7%‌‌tested‌‌positive‌‌for‌‌nickel,‌‌with‌‌41.1%‌‌positive‌‌results‌‌for‌‌the‌‌                                   
charger‌ ‌input‌ ‌and‌ ‌23.5%‌ ‌for‌ ‌other‌ ‌tested‌ ‌areas.‌‌None‌‌of‌‌them‌‌was‌‌positive‌‌for‌‌cobalt.‌‌Nickel‌‌release‌‌                                 
was‌ ‌more‌ ‌common‌ ‌in‌ ‌older‌ ‌models.‌ ‌ 

Cooking‌ ‌and‌ ‌Serving‌ ‌ 
Chen,‌ ‌Y.‌ ‌et‌ ‌al.,‌‌2019.‌‌Study‌‌on‌‌the‌‌influence‌‌of‌‌metal‌‌materials‌‌on‌‌the‌‌migration‌‌of‌‌heavy‌‌metals‌‌in‌‌stainless‌‌                                       
steel‌‌kitchenware.‌‌In‌‌‌IOP‌‌Conference‌‌Series:‌‌Materials‌‌Science‌‌and‌‌Engineering‌‌(Vol.‌‌490,‌‌No.‌‌2,‌‌p.‌‌022032).‌‌                               
IOP‌ ‌Publishing.‌ ‌ 
https://iopscience.iop.org/article/10.1088/1757-899X/490/2/022032/pdf‌.‌ ‌ 
‌ 

- Martensite‌ ‌(20Cr13,‌ ‌30Cr14,‌ ‌50Cr15MoV,‌ ‌Germany1.4116)‌ ‌leaches‌ ‌more‌ ‌nickel‌ ‌than‌ ‌austenitic‌ ‌(430‌‌                     
and‌ ‌306‌ ‌stainless)‌ ‌on‌ ‌average.‌ ‌Some‌ ‌of‌ ‌the‌ ‌martensite‌ ‌samples‌ ‌were‌ ‌orders‌ ‌of‌ ‌magnitude‌ ‌higher.‌‌                             
However,‌‌there‌‌were‌‌not‌‌a‌‌great‌‌number‌‌of‌‌samples‌‌of‌‌each‌‌type.‌‌The‌‌30Cr14‌‌and‌‌50Cr15MoV‌‌had‌‌the‌‌                                   
highest‌ ‌nickel‌ ‌migration.‌ ‌ 

‌ 
Zhou,‌‌J.‌‌et‌‌al.,‌‌2018.‌‌Determination‌‌of‌‌the‌‌migration‌‌of‌‌harmful‌‌metals‌‌from‌‌plastic‌‌drinking‌‌straw‌‌by‌‌inductively‌‌                                   
coupled‌ ‌plasma‌ ‌mass‌ ‌spectrometry.‌ ‌‌Shipin‌ ‌Kexue/Food‌ ‌Science‌,‌ ‌39(8),‌ ‌pp.276-281.‌ ‌ 
Abstract‌ ‌at‌ ‌‌https://www.cabdirect.org/cabdirect/abstract/20193083038‌.‌ ‌ 
‌ 

- In‌ ‌71‌ ‌samples‌ ‌of‌ ‌commercially‌ ‌available‌ ‌straws,‌ ‌the‌ ‌migration‌ ‌amounts‌ ‌nickel‌‌exceeded‌‌the‌‌national‌‌                           
standard‌ ‌limit‌ ‌according‌ ‌to‌ ‌Drinking‌ ‌Water‌ ‌Health‌ ‌Standards‌ ‌(GB‌ ‌5749-2006)‌ ‌by‌ ‌60.6%.‌ ‌ 

‌ 
#new‌ ‌ 
Guarneri,‌ ‌F.‌ ‌et‌ ‌al.,‌ ‌2017.‌ ‌Release‌ ‌of‌ ‌nickel‌ ‌and‌ ‌chromium‌ ‌in‌ ‌common‌ ‌foods‌ ‌during‌ ‌cooking‌‌in‌‌18/10‌‌(grade‌‌                                   
316)‌ ‌stainless‌ ‌steel‌ ‌pots.‌ ‌‌Contact‌ ‌Dermatitis‌,‌ ‌76(1),‌ ‌pp.40-48.‌ ‌ 
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/27804135/‌.‌‌ ‌  
‌ 

- Three‌ ‌316‌ ‌stainless‌ ‌steel‌ ‌pots‌ ‌containing‌ ‌tomato‌ ‌sauce,‌ ‌lemon‌ ‌marmalade,‌ ‌acid,‌ ‌saline‌ ‌and‌ ‌a‌ ‌base‌‌                             
were‌ ‌analyzed‌ ‌after‌ ‌an‌ ‌hour.‌ ‌LM:‌‌3.8,‌‌7.7,‌‌3.4‌‌μg/100g‌‌released.‌‌TS:6.6,‌‌14.4,‌‌9.8‌‌μg/100g‌‌released.‌‌                               
Slightly‌ ‌less‌ ‌nickel‌ ‌out‌ ‌of‌ ‌used‌ ‌pots,‌ ‌but‌ ‌not‌ ‌as‌ ‌huge‌ ‌as‌ ‌the‌ ‌other‌ ‌studies.‌ ‌ 

- Acidic‌ ‌conditions‌ ‌made‌ ‌both‌ ‌old‌ ‌and‌ ‌new‌ ‌pots‌ ‌release‌ ‌more‌ ‌nickel.‌ ‌In‌‌acidic‌‌conditions‌‌pH‌‌2.3,‌‌max‌‌                                 
nickel‌ ‌release‌ ‌after‌ ‌15‌ ‌min‌ ‌was‌ ‌10‌‌μg/100g;‌‌in‌‌pH‌‌7.7,‌‌max‌‌nickel‌‌was‌‌0.5‌‌μg/100g;‌‌in‌‌pH‌‌9‌‌also‌‌0.5‌‌                                         
μg/100g.‌ ‌Hence‌ ‌if‌ ‌the‌ ‌food‌ ‌is‌ ‌not‌ ‌acidic‌ ‌and‌ ‌the‌ ‌time‌ ‌is‌ ‌not‌ ‌long,‌ ‌not‌ ‌much‌ ‌nickel‌ ‌will‌ ‌get‌ ‌into‌ ‌food.‌ ‌ 
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- “Leached‌ ‌Ni‌ ‌can,‌ ‌however,‌ ‌be‌ ‌relevant‌ ‌for‌ ‌highly‌ ‌sensitive‌‌patients,‌‌who‌‌can‌‌react‌‌even‌‌to‌‌a‌‌dose‌‌of‌‌                                   
only‌‌67‌‌μg.‌‌In‌‌that‌‌case,‌‌the‌‌amount‌‌of‌‌14–17‌‌μg‌‌per‌‌100‌‌g‌‌of‌‌food‌‌detected‌‌in‌‌some‌‌of‌‌our‌‌experiments‌‌                                           
could,‌ ‌even‌ ‌in‌ ‌the‌ ‌context‌ ‌of‌ ‌a‌ ‌low-Ni‌ ‌diet,‌ ‌exceed‌ ‌the‌ ‌individual‌ ‌critical‌ ‌level.”‌ ‌ 

‌ 
Papuc,‌‌C.‌‌et‌‌al.,‌‌2017.‌‌The‌‌influence‌‌of‌‌cookware‌‌on‌‌the‌‌concentration‌‌of‌‌trace‌‌metals‌‌and‌‌lipid‌‌peroxidation‌‌in‌‌                                     
pork‌ ‌muscle.‌ ‌‌Revista‌ ‌de‌ ‌Chimie‌,‌ ‌68(7),‌ ‌pp.1476-1480.‌ ‌ ‌   
https://pdfs.semanticscholar.org/7385/af266ecb9625bd8779029713418994e61e04.pdf‌ ‌ 
‌ 

- Pork‌ ‌was‌ ‌used‌ ‌to‌ ‌determine‌ ‌the‌‌nickel‌‌leached‌‌from‌‌aluminum,‌‌ceramic‌‌coated‌‌aluminum,‌‌brass‌‌and‌‌                             
stainless‌ ‌steel‌ ‌pans,‌ ‌with‌ ‌acid.‌ ‌ 

- After‌ ‌50‌ ‌minutes‌ ‌at‌ ‌200℃,‌ ‌aluminum‌ ‌<‌ ‌stainless‌ ‌steel‌ ‌<‌ ‌brass‌ ‌<‌ ‌ceramic.‌ ‌ 
‌ 

Lomolino,‌ ‌G.,‌ ‌Crapisi,‌ ‌A.‌ ‌and‌ ‌Cagnin,‌ ‌M.,‌ ‌2016.‌ ‌Study‌ ‌of‌ ‌elements‌ ‌concentrations‌ ‌of‌ ‌European‌ ‌seabass‌‌                             
(Dicentrarchus‌‌labrax)‌‌fillets‌‌after‌‌cooking‌‌on‌‌steel,‌‌cast‌‌iron,‌‌teflon,‌‌aluminum‌‌and‌‌ceramic‌‌pots.‌‌‌International‌‌                             
Journal‌ ‌of‌ ‌Gastronomy‌ ‌and‌ ‌Food‌ ‌Science‌,‌ ‌5,‌ ‌pp.1-9.‌‌ ‌  
https://www.sciencedirect.com/science/article/pii/S1878450X16300270‌ ‌ 
‌ 

- In‌‌this‌‌study,‌‌fish‌‌was‌‌cooked‌‌in‌‌several‌‌types‌‌of‌‌pan,‌‌all‌‌from‌‌the‌‌same‌‌brand‌‌(Ballarini),‌‌and‌‌the‌‌nickel‌‌                                       
was‌ ‌measured‌ ‌raw‌ ‌and‌ ‌after‌ ‌cooking,‌ ‌and‌ ‌with‌ ‌acid.‌‌ ‌  

- The‌‌result:‌‌cast‌‌iron‌‌<‌‌steel‌‌<‌‌teflon‌‌<‌‌ceramic‌‌<‌‌aluminum.‌‌This‌‌will‌‌depend‌‌highly‌‌on‌‌the‌‌composition‌‌                                     
of‌‌the‌‌materials‌‌used‌‌in‌‌this‌‌brand‌‌(since‌‌steel‌‌can‌‌be‌‌many‌‌different‌‌metal‌‌mixtures,‌‌and‌‌the‌‌aluminum‌‌                                   
pan‌ ‌must‌ ‌also‌ ‌be‌ ‌a‌ ‌nickel-containing‌ ‌alloy.‌ ‌ 

‌ 
Khaniki,‌‌G.J.‌‌et‌‌al.,‌‌2016.‌‌Migration‌‌of‌‌heavy‌‌metals‌‌into‌‌water‌‌and‌‌lemon‌‌juice‌‌stored‌‌in‌‌cast‌‌iron‌‌containers.‌‌                                     
AFST‌,‌ ‌‌17‌(2),‌ ‌pp.1-10.‌ ‌ ‌   
http://www.afst.valahia.ro/images/documente/2016/issue2/full/w17_full.pdf‌ ‌ 
‌ 

- After‌ ‌an‌ ‌hour,‌ ‌a‌ ‌new‌ ‌cast‌ ‌iron‌ ‌pan‌ ‌released‌ ‌8.6‌ ‌μg‌ ‌Ni‌ ‌into‌ ‌boiling‌ ‌water‌ ‌and‌ ‌0.3‌ ‌μg‌ ‌Ni‌ ‌into‌ ‌boiling‌‌                                         
vinegar.‌‌An‌‌old‌‌cast‌‌iron‌‌pan‌‌released‌‌21.4‌‌μg‌‌Ni‌‌into‌‌boiling‌‌water‌‌and‌‌1.2‌‌μg‌‌Ni‌‌into‌‌boiling‌‌vinegar.‌‌                                       
This‌ ‌is‌ ‌opposite‌ ‌to‌ ‌what‌ ‌they‌ ‌say‌‌about‌‌stainless‌‌steel‌‌pans:‌‌here‌‌acidity‌‌reduces‌‌the‌‌nickel‌‌leached,‌‌                                 
and‌ ‌old‌ ‌pans‌ ‌release‌ ‌more‌ ‌nickel‌ ‌than‌ ‌new‌ ‌pans.‌ ‌ 

- The‌ ‌paper‌ ‌was‌ ‌unclear‌ ‌due‌ ‌to‌ ‌language‌ ‌difficulties.‌ ‌It‌ ‌does‌ ‌not‌ ‌appear‌ ‌that‌ ‌the‌ ‌cast‌ ‌iron‌ ‌was‌ ‌seasoned.‌ ‌ 
‌ 

Szynal,‌ ‌T.,‌ ‌Rebeniak,‌ ‌M.‌ ‌and‌ ‌Mania,‌ ‌M.,‌ ‌2016.‌ ‌Migration‌ ‌studies‌ ‌of‌ ‌nickel‌ ‌and‌ ‌chromium‌ ‌from‌ ‌ceramic‌ ‌and‌‌                                 
glass‌ ‌tableware‌ ‌into‌ ‌food‌ ‌simulants.‌ ‌‌Roczniki‌ ‌Państwowego‌ ‌Zakładu‌ ‌Higieny‌,‌ ‌‌67‌(3).‌ ‌ 
http://agro.icm.edu.pl/agro/element/bwmeta1.element.agro-370d9294-213d-422e-9de7-82ae4222c70a/c/RPZH‌
_2016_Vol_67_No_3_pp._247-252.pdf‌ ‌ 
‌ 

- Ceramic‌ ‌dishes‌ ‌and‌ ‌glassware‌ ‌with‌ ‌decorated‌ ‌rims‌ ‌were‌ ‌filled‌ ‌with‌ ‌vinegar‌ ‌up‌ ‌to‌ ‌1‌ ‌mm‌ ‌below‌ ‌the‌‌                                 
overflow‌‌edge‌‌and‌‌placed‌‌in‌‌a‌‌dark‌‌room‌‌at‌‌a‌‌temperature‌‌of‌‌22°C‌‌and‌‌left‌‌for‌‌24‌‌hrs.‌‌Glassware‌‌was‌‌                                       
filled‌ ‌to‌ ‌the‌ ‌rim‌ ‌(I‌ ‌think,‌ ‌another‌ ‌translation‌ ‌barrier)‌ ‌with‌‌4%‌‌acetic‌‌acid‌‌for‌‌24‌‌hours‌‌at‌‌22°C‌‌or‌‌0.5%‌‌                                       
citric‌ ‌acid‌ ‌for‌ ‌2‌ ‌hours‌ ‌at‌ ‌70°C.‌ ‌ 

- Nickel‌ ‌was‌ ‌only‌ ‌detectable‌ ‌for‌ ‌one‌ ‌of‌ ‌the‌ ‌172‌ ‌ceramic‌ ‌dishes:‌ ‌a‌ ‌decorated‌ ‌ceramic‌ ‌bowl‌ ‌at‌ ‌0.04‌ ‌mg/L.‌ ‌ 
- In‌ ‌all‌ ‌glassware,‌ ‌nickel‌ ‌was‌ ‌undetectable‌ ‌(below‌ ‌0.02‌ ‌mg/L).‌ ‌ 

‌ 
Bassioni,‌‌G.,‌‌Korin,‌‌A.‌‌and‌‌Salama,‌‌A.E.D.,‌‌2015.‌‌Stainless‌‌steel‌‌as‌‌a‌‌source‌‌of‌‌potential‌‌hazard‌‌due‌‌to‌‌metal‌‌                                     
leaching‌ ‌into‌ ‌beverages.‌ ‌‌Int.‌ ‌J.‌ ‌Electrochem.‌ ‌Sci‌,‌ ‌‌10‌,‌ ‌pp.3792-3802.‌‌ ‌  
http://www.electrochemsci.org/papers/vol10/100503792.pdf‌ ‌ 
‌ 

- Pieces‌ ‌of‌ ‌stainless‌ ‌steel‌ ‌(grade‌ ‌201)‌ ‌cookware‌ ‌were‌ ‌refrigerated‌ ‌in‌ ‌sweetened‌ ‌fruit‌ ‌juice‌ ‌to‌ ‌test‌ ‌for‌‌                               
leaching‌ ‌nickel.‌ ‌pH‌ ‌and‌ ‌exposure‌ ‌time‌ ‌were‌ ‌factors‌ ‌in‌ ‌how‌ ‌much‌ ‌was‌ ‌released.‌‌ ‌  

- To‌ ‌estimate‌ ‌nickel‌ ‌intake,‌ ‌a‌ ‌scenario‌ ‌where‌ ‌3‌ ‌people‌ ‌share‌‌a‌‌beverage‌‌container‌‌that‌‌is‌‌a‌‌10x14‌‌cm‌‌                                   
cylinder‌ ‌was‌ ‌used.‌ ‌Nickel‌ ‌release‌ ‌was‌ ‌as‌ ‌high‌ ‌as‌ ‌4‌ ‌milligrams/person,‌ ‌in‌ ‌lemon‌ ‌juice.‌ ‌ 
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‌ 
Dong,‌ ‌Z.,‌‌Lu,‌‌L.,‌‌Liu,‌‌Z.,‌‌Tang,‌‌Y.‌‌and‌‌Wang,‌‌J.,‌‌2014.‌‌Migration‌‌of‌‌toxic‌‌metals‌‌from‌‌ceramic‌‌food‌‌packaging‌‌                                       
materials‌ ‌into‌ ‌acid‌ ‌food‌ ‌simulants.‌ ‌‌Mathematical‌ ‌problems‌ ‌in‌ ‌engineering‌,‌ ‌‌2014‌.‌ ‌ ‌   
http://downloads.hindawi.com/journals/mpe/2014/759018.pdf‌ ‌ 
‌ 

- To‌ ‌represent‌ ‌ceramic‌ ‌food‌ ‌storage‌ ‌containers‌ ‌(made‌ ‌of‌ ‌glazed‌ ‌clay),‌ ‌glazed‌ ‌clay‌ ‌ceramic‌ ‌tiles‌ ‌were‌‌                             
made‌‌and‌‌studied‌‌for‌‌how‌‌much‌‌nickel‌‌would‌‌be‌‌extracted‌‌at‌‌various‌‌temperatures‌‌and‌‌in‌‌contact‌‌with‌‌                                 
different‌‌structures‌‌of‌‌acids.‌‌The‌‌nickel‌‌release‌‌increased‌‌with‌‌temperature,‌‌maximum‌‌at‌‌about‌‌180‌‌μg‌‌                             
per‌‌square‌‌centimetre.‌‌All‌‌increased‌‌linearly‌‌with‌‌the‌‌square‌‌root‌‌of‌‌time‌‌(sideways‌‌parabola‌‌with‌‌time)‌‌                               
at‌ ‌low‌ ‌temperature‌ ‌but‌ ‌becomes‌ ‌linear‌ ‌at‌ ‌60‌ ‌°C.‌‌ ‌  

- At‌‌room‌‌temperature‌‌the‌‌amount‌‌of‌‌leaching‌‌is‌‌much‌‌smaller,‌‌but‌‌judging‌‌from‌‌the‌‌graph‌‌it‌‌is‌‌still‌‌about‌‌                                     
5‌ ‌μg/sq.cm‌ ‌after‌ ‌about‌ ‌30‌ ‌days,‌ ‌which‌ ‌could‌ ‌add‌ ‌up‌ ‌to‌ ‌a‌ ‌lot.‌ ‌At‌ ‌high‌ ‌temperatures‌ ‌that‌ ‌amount‌ ‌is‌‌                                     
released‌ ‌in‌ ‌about‌ ‌a‌ ‌day.‌ ‌ 

- Different‌ ‌structures‌ ‌of‌ ‌acids‌ ‌leach‌ ‌different‌ ‌amounts.‌ ‌Citric‌ ‌acid‌ ‌leached‌ ‌the‌ ‌most‌ ‌at‌ ‌high‌ ‌temperatures.‌ ‌ 
‌ 

Dan,‌ ‌E.U.‌ ‌and‌ ‌Ebong,‌ ‌G.A.,‌ ‌2013.‌ ‌Impact‌‌of‌‌cooking‌‌utensils‌‌on‌‌trace‌‌metal‌‌levels‌‌of‌‌processed‌‌food‌‌items.‌‌                                   
Ann.‌ ‌Food‌ ‌Sci.‌ ‌Technol‌,‌ ‌‌14‌(2),‌ ‌pp.350-5.‌‌ ‌  
http://www.afst.valahia.ro/images/documente/2013/issue2/full/section3/s03_w09_full.pdf‌ ‌ 
‌ 

- Rice,‌ ‌beans,‌ ‌yam‌ ‌and‌ ‌plantain‌ ‌were‌ ‌cooked‌ ‌in‌ ‌aluminum‌ ‌and‌ ‌stainless‌ ‌steel‌ ‌pans‌ ‌and‌ ‌the‌ ‌nickel‌‌                               
amounts‌ ‌compared‌‌to‌‌uncooked.‌‌The‌‌foods‌‌all‌‌picked‌‌up‌‌nickel‌‌from‌‌the‌‌pots,‌‌with‌‌the‌‌stainless‌‌steel‌‌                                 
pot‌ ‌leaching‌ ‌higher‌ ‌amounts‌ ‌in‌ ‌all‌ ‌cases.‌ ‌ 

‌ 
Kamerud,‌ ‌K.L.,‌ ‌Hobbie,‌ ‌K.A.‌ ‌and‌ ‌Anderson,‌ ‌K.A.,‌ ‌2013.‌ ‌Stainless‌ ‌steel‌ ‌leaches‌ ‌nickel‌ ‌and‌ ‌chromium‌ ‌into‌‌                             
foods‌ ‌during‌ ‌cooking.‌ ‌‌Journal‌ ‌of‌ ‌Agricultural‌ ‌and‌ ‌Food‌ ‌Chemistry‌,‌ ‌61(39),‌ ‌pp.9495-9501.‌‌ ‌  
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4284091/‌‌ ‌  
‌ 

- Used‌‌tomato‌‌sauce‌‌to‌‌determine‌‌that‌‌nickel‌‌contribution‌‌is‌‌dependent‌‌on‌‌stainless‌‌steel‌‌grade,‌‌cooking‌‌                             
time,‌ ‌and‌ ‌how‌ ‌new‌ ‌the‌ ‌cookware‌ ‌is.‌ ‌ 

- They‌ ‌found‌ ‌that‌‌the‌‌nickel‌‌leaches‌‌out‌‌in‌‌high‌‌levels‌‌the‌‌first‌‌5‌‌times‌‌it‌‌is‌‌used,‌‌then‌‌stabilizes.‌‌At‌‌the‌‌                                         
10th‌ ‌use,‌ ‌they‌ ‌reported‌ ‌88‌ ‌μg‌ ‌being‌ ‌leached‌ ‌out‌ ‌into‌ ‌tomato‌ ‌sauce,‌ ‌which‌ ‌for‌ ‌SNAS‌ ‌is‌ ‌still‌ ‌significant.‌ ‌ 

‌ 
Santonen,‌‌T.,‌‌Stockmann-Juvala,‌‌H.‌‌and‌‌Zitting,‌‌A.,‌‌2010.‌‌Review‌‌on‌‌toxicity‌‌of‌‌stainless‌‌steel.‌‌Finnish‌‌Institute‌‌                               
of‌ ‌Occupational‌ ‌Health,‌ ‌Helsinki.‌ ‌ ‌   
http://www.julkari.fi/bitstream/handle/10024/134863/Review%20on%20toxicity%20of%20stainless%20steel.pdf‌
?sequence=1‌‌ ‌  
‌ 

- A‌ ‌review‌ ‌of‌ ‌how‌ ‌stainless‌ ‌steel‌ ‌is‌‌made,‌‌its‌‌designations‌‌(alloy‌‌compositions),‌‌and‌‌release‌‌of‌‌metals,‌‌                               
including‌ ‌nickel,‌ ‌from‌ ‌cooking‌ ‌equipment‌ ‌and‌ ‌articles‌ ‌in‌ ‌contact‌ ‌with‌ ‌skin.‌ ‌ 

- A‌‌review‌‌of‌‌articles‌‌to‌‌date‌‌on‌‌nickel‌‌released‌‌from‌‌steel‌‌cookware‌‌concludes‌‌that‌‌the‌‌nickel‌‌released‌‌is‌                                   
“inconsistent”.‌ ‌The‌ ‌report‌ ‌sometimes‌ ‌uses‌ ‌the‌ ‌term‌ ‌“negligible”‌ ‌but‌ ‌does‌ ‌not‌ ‌define‌ ‌what‌ ‌that‌ ‌means.‌ ‌ 

- Although‌ ‌carried‌ ‌out‌ ‌independently‌ ‌by‌ ‌the‌ ‌Finnish‌ ‌Institute‌ ‌of‌ ‌Occupational‌ ‌Health,‌ ‌the‌ ‌study‌ ‌was‌‌                           
commissioned‌ ‌by‌ ‌the‌ ‌International‌ ‌Stainless‌ ‌Steel‌ ‌Forum‌ ‌(ISSF)‌ ‌and‌ ‌the‌ ‌European‌‌Confederation‌‌of‌‌                         
Iron‌ ‌and‌ ‌Steel‌ ‌Producers‌ ‌(EUROFER),‌ ‌which‌ ‌may‌ ‌introduce‌ ‌a‌ ‌bias.‌‌The‌‌individual‌‌papers‌‌should‌‌be‌‌                             
consulted.‌ ‌ 

‌ 
Flint,‌ ‌G.N.‌ ‌and‌ ‌Packirisamy,‌ ‌S.,‌ ‌1995.‌ ‌Systemic‌ ‌nickel:‌ ‌the‌ ‌contribution‌ ‌made‌ ‌by‌ ‌stainless‐steel‌ ‌cooking‌‌                           
utensils.‌ ‌‌Contact‌ ‌Dermatitis‌,‌ ‌‌32‌(4),‌ ‌pp.218-224.‌ ‌ 
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/7600777/‌‌ ‌  
‌ 

- The‌ ‌amount‌ ‌of‌ ‌nickel‌ ‌picked‌ ‌up‌ ‌by‌ ‌various‌ ‌foods‌ ‌from‌ ‌an‌ ‌S30400‌ ‌stainless‌ ‌steel‌ ‌saucepan‌ ‌was‌‌                               
investigated:‌ ‌rhubarb;‌ ‌apricot;‌ ‌lemon‌ ‌marmalade;‌ ‌green‌ ‌tomato‌ ‌chutney;‌ ‌and‌ ‌potatoes.‌ ‌ 

- Rhubarb‌ ‌and‌ ‌apricots‌ ‌were‌ ‌the‌ ‌only‌ ‌foods‌ ‌that‌ ‌picked‌ ‌up‌ ‌significant‌ ‌amounts‌ ‌of‌ ‌nickel.‌ ‌ 

http://downloads.hindawi.com/journals/mpe/2014/759018.pdf
http://www.afst.valahia.ro/images/documente/2013/issue2/full/section3/s03_w09_full.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4284091/
http://www.julkari.fi/bitstream/handle/10024/134863/Review%20on%20toxicity%20of%20stainless%20steel.pdf?sequence=1
http://www.julkari.fi/bitstream/handle/10024/134863/Review%20on%20toxicity%20of%20stainless%20steel.pdf?sequence=1
https://pubmed.ncbi.nlm.nih.gov/7600777/


- The‌ ‌amount‌‌of‌‌nickel‌‌picked‌‌up‌‌decreased‌‌with‌‌the‌‌number‌‌of‌‌uses‌‌of‌‌the‌‌pan‌‌(more‌‌nickel‌‌when‌‌the‌‌                                     
pan‌ ‌was‌ ‌new).‌ ‌After‌ ‌5‌ ‌uses,‌ ‌the‌ ‌maximum‌ ‌nickel‌ ‌extracted‌ ‌was‌ ‌8‌ ‌μg‌ ‌per‌ ‌140‌ ‌g‌ ‌serving.‌ ‌ 

‌ 
Kuligowski,‌‌J.‌‌and‌‌Halperin,‌‌K.M.,‌‌1992.‌‌Stainless‌‌steel‌‌cookware‌‌as‌‌a‌‌significant‌‌source‌‌of‌‌nickel,‌‌chromium,‌‌                               
and‌ ‌iron.‌ ‌‌Archives‌ ‌of‌ ‌environmental‌ ‌contamination‌ ‌and‌ ‌toxicology‌,‌ ‌‌23‌(2),‌ ‌pp.211-215.‌ ‌ 
https://pubmed.ncbi.nlm.nih.gov/1514841/‌ ‌ 
‌ 

- Vinegar‌ ‌was‌ ‌boiled‌ ‌in‌ ‌11‌ ‌pans‌ ‌for‌ ‌5‌ ‌minutes‌ ‌then‌ ‌tested‌ ‌for‌ ‌nickel.‌ ‌ 
- Result:‌‌Mild‌‌(carbon)‌‌steel‌‌<‌‌Aluminum‌‌alloy‌‌<‌‌1‌‌of‌‌the‌‌7‌‌Stainless‌‌<‌‌Porcelain‌‌enamel‌‌on‌‌steel‌‌<‌‌Cast‌‌                                       

iron‌ ‌<‌ ‌All‌ ‌other‌ ‌stainless‌ ‌(i.e.‌ ‌most‌ ‌the‌ ‌stainless‌ ‌steel‌ ‌leached‌ ‌significant‌ ‌amounts‌ ‌of‌ ‌nickel‌ ‌into‌ ‌the‌‌                                 
vinegar).‌ ‌ 

Coffee‌ ‌Makers‌ ‌and‌ ‌Kettles‌ ‌ 
Janda,‌ ‌K.,‌ ‌et‌ ‌al.,‌ ‌2020.‌ ‌Mineral‌ ‌composition‌ ‌and‌ ‌antioxidant‌ ‌potential‌ ‌of‌‌coffee‌‌beverages‌‌depending‌‌on‌‌the‌‌                               
brewing‌ ‌method.‌ ‌‌Foods‌,‌ ‌‌9‌(2),‌ ‌p.121.‌‌ ‌  
https://www.mdpi.com/2304-8158/9/2/121/pdf‌‌ ‌  
‌ 

- The‌‌composition‌‌of‌‌coffee‌‌brewed‌‌in‌‌various‌‌devices‌‌was‌‌compared.‌‌A‌‌French‌‌press‌‌gave‌‌roughly‌‌the‌‌                               
same‌‌nickel‌‌content‌‌as‌‌a‌‌simple‌‌infusion‌‌(control),‌‌Aeropress‌‌and‌‌espresso‌‌coffee‌‌makers‌‌were‌‌roughly‌‌                             
equivalent‌ ‌and‌ ‌had‌ ‌slightly‌‌more‌‌nickel,‌‌and‌‌a‌‌drip‌‌method‌‌gave‌‌on‌‌average‌‌more‌‌nickel‌‌and‌‌a‌‌much‌‌                                   
wider‌ ‌range.‌ ‌ 

‌ 
Müller,‌ ‌F.D.,‌ ‌Hackethal,‌ ‌C.,‌ ‌Schmidt,‌ ‌R.,‌ ‌Kappenstein,‌ ‌O.,‌ ‌Pfaff,‌ ‌K.‌ ‌and‌ ‌Luch,‌ ‌A.,‌ ‌2015.‌ ‌Metal‌ ‌release‌ ‌from‌‌                                 
coffee‌ ‌machines‌ ‌and‌ ‌electric‌ ‌kettles.‌ ‌‌Food‌ ‌Additives‌ ‌&‌ ‌Contaminants:‌ ‌Part‌ ‌A‌,‌ ‌‌32‌(11),‌ ‌pp.1959-1964.‌ ‌ 
http://www.innocua.net/web/download-4377/5-2-2016-metal-rele.pdf‌ ‌ 
‌ 

- Eleven‌ ‌electric‌ ‌kettle‌ ‌devices‌ ‌and‌ ‌8‌ ‌coffee‌ ‌machines‌ ‌were‌ ‌investigated:‌ ‌2‌ ‌coffee‌ ‌pod‌ ‌(coffee‌ ‌is‌‌                             
packaged‌ ‌in‌ ‌a‌ ‌filter‌‌bag);‌‌3‌‌coffee‌‌capsule‌‌(coffee‌‌is‌‌in‌‌a‌‌plastic‌‌container);‌‌and‌‌3‌‌portafilter‌‌espresso‌‌                                   
machines.‌ ‌The‌ ‌portafilter‌ ‌espresso‌ ‌machines‌ ‌leached‌ ‌the‌ ‌most‌ ‌nickel,‌ ‌but‌ ‌only‌ ‌immediately‌ ‌after‌‌                         
descaling.‌‌Two‌‌of‌‌the‌‌pod‌‌machines‌‌continued‌‌to‌‌release‌‌significant‌‌amounts‌‌of‌‌nickel‌‌for‌‌3‌‌days‌‌after‌‌                                 
descaling.‌ ‌ 

- On‌ ‌the‌ ‌first‌ ‌day‌ ‌of‌ ‌use‌ ‌and‌ ‌the‌ ‌day‌ ‌after‌ ‌decalcification,‌ ‌the‌ ‌nickel‌ ‌level‌‌was‌‌highest.‌‌Decalcification‌‌                                 
resulted‌ ‌in‌ ‌a‌ ‌large‌ ‌release‌ ‌of‌ ‌metals‌ ‌(max.‌‌780‌‌μg/kg‌‌Ni,‌‌a‌‌pod‌‌machine)‌‌for‌‌the‌‌first‌‌cup‌‌afterwards,‌‌                                     
which‌ ‌demonstrates‌ ‌how‌ ‌important‌ ‌it‌ ‌is‌ ‌to‌ ‌rinse‌ ‌them‌ ‌many‌ ‌times‌ ‌after‌ ‌decalcification.‌ ‌ 

- Five‌ ‌cups‌ ‌were‌ ‌brewed‌ ‌per‌ ‌day,‌ ‌and‌ ‌the‌ ‌first‌ ‌cup‌ ‌of‌ ‌the‌ ‌day‌ ‌almost‌ ‌always‌ ‌had‌ ‌the‌ ‌highest‌ ‌nickel‌ ‌level.‌‌ ‌  
- Checking‌‌the‌‌supplemental‌‌data,‌‌it‌‌is‌‌clear‌‌that‌‌on‌‌the‌‌third‌‌day‌‌of‌‌use‌‌all‌‌three‌‌types‌‌of‌‌coffee‌‌machine‌‌                                       

performed‌ ‌about‌ ‌equally.‌ ‌After‌ ‌decalcification,‌ ‌though,‌ ‌the‌ ‌pod‌ ‌machines‌ ‌continued‌ ‌to‌ ‌release‌‌                       
significant‌‌amounts‌‌of‌‌nickel‌‌3‌‌days‌‌afterwards‌‌(ranging‌‌from‌‌7‌‌to‌‌150‌‌μg/L),‌‌while‌‌the‌‌other‌‌machines‌‌                                 
were‌ ‌back‌ ‌to‌ ‌baseline‌ ‌by‌ ‌the‌ ‌third‌ ‌day.‌ ‌ 

- The‌ ‌maximum‌ ‌release‌ ‌from‌ ‌kettles‌ ‌was‌ ‌4.9‌ ‌μg/L.‌ ‌ 
‌ 

Berg,‌ ‌T.,‌ ‌Petersen,‌ ‌A.,‌ ‌Pedersen,‌ ‌G.A.,‌ ‌Petersen,‌ ‌J.‌ ‌and‌ ‌Madsen,‌ ‌C.,‌‌2000.‌‌The‌‌release‌‌of‌‌nickel‌‌and‌‌other‌‌                                   
trace‌ ‌elements‌ ‌from‌ ‌electric‌ ‌kettles‌ ‌and‌ ‌coffee‌ ‌machines.‌ ‌‌Food‌ ‌Additives‌ ‌&‌ ‌Contaminants‌,‌ ‌‌17‌(3),‌ ‌pp.189-196.‌‌ ‌  
https://www.researchgate.net/publication/12490009_The_release_of_nickel_and_other_trace_elements_from_‌
electric_kettles_and_coffee_machines‌ ‌ 
‌ 

- Ten‌ ‌out‌ ‌of‌ ‌26‌ ‌kettles‌ ‌sold‌ ‌on‌ ‌the‌ ‌Danish‌ ‌market‌ ‌released‌ ‌more‌ ‌than‌ ‌50‌ ‌μg/L‌ ‌nickel‌ ‌to‌ ‌water.‌ ‌The‌‌                                     
heating‌ ‌elements‌ ‌were‌ ‌nickel-plated‌ ‌copper,‌‌chromium-plated‌‌copper,‌‌stainless‌‌steel,‌‌gold-plated‌‌and‌‌                     
Teflon-coated‌ ‌aluminum.‌ ‌The‌‌nickel-plated‌‌copper‌‌and‌‌chromium-plated‌‌copper‌‌kettles‌‌were‌‌the‌‌ones‌‌                       
that‌‌exceeded‌‌the‌‌50‌‌μg/L‌‌limit.‌‌Only‌‌one‌‌of‌‌the‌‌stainless‌‌steel‌‌kettles‌‌released‌‌measurable‌‌amounts‌‌of‌‌                                 
nickel.‌ ‌ 

https://pubmed.ncbi.nlm.nih.gov/1514841/
https://www.mdpi.com/2304-8158/9/2/121/pdf
http://www.innocua.net/web/download-4377/5-2-2016-metal-rele.pdf
https://www.researchgate.net/publication/12490009_The_release_of_nickel_and_other_trace_elements_from_electric_kettles_and_coffee_machines
https://www.researchgate.net/publication/12490009_The_release_of_nickel_and_other_trace_elements_from_electric_kettles_and_coffee_machines


- New‌‌and‌‌newly‌‌descaled‌‌kettles‌‌released‌‌a‌‌lot‌‌more‌‌nickel‌‌for‌‌the‌‌first‌‌few‌‌uses.‌‌They‌‌recommend‌‌that‌‌                                   
water‌ ‌be‌ ‌“boiled‌ ‌and‌ ‌discarded‌ ‌several‌ ‌times‌ ‌after‌ ‌descaling‌ ‌prior‌ ‌to‌ ‌the‌ ‌use‌ ‌of‌ ‌the‌ ‌kettle‌ ‌for‌ ‌food‌‌                                   
purposes.”‌ ‌ 

- Coffee‌‌machines‌‌did‌‌not‌‌release‌‌significant‌‌amounts‌‌of‌‌nickel.‌‌13‌‌of‌‌15‌‌had‌‌a‌‌heating‌‌element‌‌made‌‌of‌‌                                   
aluminum,‌ ‌one‌ ‌copper,‌ ‌and‌ ‌one‌ ‌Cu/stainless‌ ‌steel.‌ ‌The‌ ‌latter‌ ‌two‌ ‌and‌ ‌3‌ ‌of‌ ‌the‌ ‌aluminum‌ ‌elements‌‌                               
machines‌ ‌were‌ ‌tested‌ ‌for‌ ‌nickel,‌ ‌and‌ ‌only‌ ‌one‌ ‌of‌ ‌these‌ ‌released‌ ‌measurable‌ ‌nickel‌ ‌(>1‌ ‌μg/L).‌ ‌ 

Airborne‌ ‌Sources‌ ‌ 
Fleischer,‌ ‌H.‌ ‌et‌ ‌al.,‌ ‌2021.‌ ‌Allergens‌ ‌and‌ ‌heavy‌ ‌metals‌ ‌in‌ ‌indoor‌ ‌dust.‌ ‌‌Measurement‌,‌ ‌97(83.40),‌ ‌pp.56-78.‌ ‌ 
https://analyticalscience.wiley.com/do/10.1002/was.00080218‌ ‌ 
‌ 

- The‌ ‌nickel‌ ‌in‌ ‌dust‌ ‌samples‌ ‌found‌ ‌in‌ ‌laboratories‌ ‌and‌ ‌offices,‌ ‌private‌ ‌households,‌ ‌and‌ ‌in‌ ‌old‌ ‌disused‌‌ 
garden‌ ‌houses‌ ‌ranged‌ ‌from‌ ‌about‌ ‌5‌ ‌mg/kg‌ ‌to‌ ‌190‌ ‌mg/kg.‌ ‌ 

‌ 
Aldgini,‌ ‌H.M.‌ ‌et‌ ‌al.,‌ ‌2019.‌ ‌Determination‌ ‌of‌ ‌metals‌ ‌as‌ ‌bio‌ ‌indicators‌ ‌in‌ ‌some‌ ‌selected‌ ‌bee‌ ‌pollen‌ ‌samples‌ ‌from‌‌ 
Jordan.‌ ‌‌Saudi‌ ‌Journal‌ ‌of‌ ‌Biological‌ ‌Sciences‌.‌ ‌ 
https://www.sciencedirect.com/science/article/pii/S1319562X19300397‌ ‌ 
‌ 

- Pollen‌ ‌collected‌ ‌from‌ ‌bee‌ ‌apiaries‌ ‌was‌ ‌found‌ ‌to‌ ‌contain‌ ‌nickel,‌ ‌at‌ ‌concentrations‌ ‌ranging‌ ‌from‌‌ 
undetectable‌ ‌(<0.01‌ ‌μg/g)‌ ‌up‌ ‌to‌ ‌2.839‌ ‌μg/g.‌ ‌ 

‌ 
#new‌ ‌ 
Kendzia,‌ ‌B.‌ ‌et‌ ‌al.,‌ ‌2017.‌ ‌Modelling‌ ‌of‌ ‌occupational‌ ‌exposure‌ ‌to‌ ‌inhalable‌ ‌nickel‌ ‌compounds.‌ ‌‌Journal‌ ‌of‌‌ 
Exposure‌ ‌Science‌ ‌&‌ ‌Environmental‌ ‌Epidemiology‌,‌ ‌27(4),‌ ‌pp.427-433.‌ ‌ 
https://www.dguv.de/medien/ifa/de/pub/grl/pdf/kendzia-et-al-2017-jesee-p-1-7-modelling-of-occupational-expos‌
ure-to-inhalable-nickel.pdf‌‌ ‌  
‌ 

- The‌ ‌occupational‌ ‌exposure‌ ‌to‌ ‌airborne‌ ‌nickel‌ ‌of‌ ‌various‌ ‌metal‌ ‌workers‌ ‌was‌ ‌measured,‌ ‌ranging‌ ‌from‌ ‌5‌‌ 
to‌ ‌30‌ ‌μg/m‌3‌.‌ ‌ 

‌ 
#new‌ ‌ 
Kettelarij,‌ ‌J.‌ ‌et‌ ‌al.,‌ ‌2016.‌ ‌Snapshot‌ ‌of‌ ‌cobalt,‌ ‌chromium‌ ‌and‌ ‌nickel‌ ‌exposure‌ ‌in‌ ‌dental‌ ‌technicians.‌‌ ‌Contact‌‌ 
Dermatitis‌,‌ ‌75(6),‌ ‌pp.370-376.‌ ‌ 
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/27633504/‌ ‌ 
‌ 

- Nickel‌ ‌on‌ ‌the‌ ‌skin‌ ‌of‌ ‌dental‌ ‌technicians‌ ‌was‌ ‌measured,‌ ‌ranging‌ ‌from‌ ‌0.0011‌ ‌to‌ ‌0.27‌ ‌μg/cm‌2‌.‌‌ ‌  
- Airborne‌ ‌nickel‌ ‌ranged‌ ‌from‌ ‌0.48‌ ‌to‌ ‌3.7‌ ‌μg/m‌3‌.‌‌ ‌  
- Urine‌ ‌levels‌ ‌were‌ ‌about‌ ‌the‌ ‌same‌ ‌as‌ ‌the‌ ‌levels‌ ‌in‌ ‌a‌ ‌normal‌ ‌population.‌ ‌ 

‌ 
Pavlova,‌ ‌D.‌ ‌et‌ ‌al.,‌ ‌2016.‌ ‌Pollen‌ ‌morphology‌ ‌and‌ ‌localization‌ ‌of‌ ‌Ni‌ ‌in‌ ‌some‌ ‌Ni-hyperaccumulator‌ ‌taxa‌ ‌of‌‌ 
Alyssum‌ ‌L.(Brassicaceae).‌ ‌‌Plant‌ ‌Biosystems‌,‌ ‌150(4),‌ ‌pp.671-681.‌ ‌ 
https://www.researchgate.net/publication/268817416_Pollen_morphology_and_localization_of_Ni_in_some_Ni‌
-hyperaccumulator_taxa_of_Alyssum_L_Brassicaceae‌‌ ‌  
‌ 

- The‌ ‌pollen‌ ‌of‌ ‌some‌ ‌species‌ ‌of‌ ‌brassicaceae‌ ‌were‌ ‌found‌ ‌to‌ ‌have‌ ‌as‌ ‌much‌ ‌as‌ ‌600‌ ‌μg/g‌ ‌nickel.‌ ‌[These‌‌ 
are‌ ‌hyperaccumulators‌ ‌mind‌ ‌you.]‌ ‌ 

‌ 
Kasper-Sonnenberg,‌ ‌M.‌ ‌et‌ ‌al.,‌ ‌2011.‌ ‌Prevalence‌ ‌of‌ ‌nickel‌ ‌sensitization‌ ‌and‌ ‌urinary‌ ‌nickel‌ ‌content‌ ‌of‌ ‌children‌‌ 
are‌ ‌increased‌ ‌by‌ ‌nickel‌ ‌in‌ ‌ambient‌ ‌air.‌ ‌‌Environmental‌ ‌Research‌,‌ ‌111(2),‌ ‌pp.266-273.‌ ‌ 
https://www.academia.edu/45192972/Prevalence_of_nickel_sensitization_and_urinary_nickel_content_of_child‌
ren_are_increased_by_nickel_in_ambient_air_‌‌ ‌  
‌ 

https://analyticalscience.wiley.com/do/10.1002/was.00080218
https://www.sciencedirect.com/science/article/pii/S1319562X19300397
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https://pubmed.ncbi.nlm.nih.gov/27633504/
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https://www.researchgate.net/publication/268817416_Pollen_morphology_and_localization_of_Ni_in_some_Ni-hyperaccumulator_taxa_of_Alyssum_L_Brassicaceae
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https://www.academia.edu/45192972/Prevalence_of_nickel_sensitization_and_urinary_nickel_content_of_children_are_increased_by_nickel_in_ambient_air_


- 749‌ ‌school‌ ‌children‌ ‌living‌ ‌in‌ ‌four‌ ‌Ni-polluted‌ ‌industrial‌ ‌areas‌ ‌of‌ ‌North‌ ‌Rhine-Westphalia,‌ ‌Germany‌ ‌were‌‌ 
studied.‌ ‌At‌ ‌increased‌ ‌Ni‌ ‌concentration‌ ‌in‌ ‌ambient‌ ‌air,‌ ‌urinary‌ ‌Ni‌ ‌concentrations‌ ‌rose.‌ ‌The‌ ‌prevalence‌ ‌of‌‌ 
Ni‌ ‌sensitization‌ ‌was‌ ‌associated‌ ‌with‌ ‌increased‌ ‌Ni‌ ‌from‌ ‌ambient‌ ‌air‌ ‌and‌ ‌urinary‌ ‌Ni‌ ‌concentration.‌‌ ‌  

- Nickel‌ ‌in‌ ‌ambient‌ ‌air‌ ‌is‌ ‌a‌ ‌risk‌ ‌factor‌ ‌for‌ ‌the‌ ‌development‌ ‌of‌ ‌Ni‌ ‌sensitization‌ ‌in‌ ‌children‌ ‌ 
‌ 

Mann,‌ ‌E.‌ ‌et‌ ‌al.,‌ ‌2010.‌ ‌Does‌ ‌airborne‌ ‌nickel‌ ‌exposure‌ ‌induce‌ ‌nickel‌ ‌sensitization?‌ ‌‌Contact‌ ‌Dermatitis‌,‌ ‌‌62‌(6),‌‌ 
pp.355-362.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0536.2010.01725.x‌‌ ‌  
‌ 

- In‌‌309‌‌school-age‌‌children,‌‌statistically‌‌significant‌‌associations‌‌were‌‌shown‌‌between‌‌exposure‌‌to‌‌nickel‌‌                         
in‌ ‌ambient‌ ‌air‌ ‌and‌ ‌urinary‌ ‌nickel‌ ‌concentration‌ ‌as‌ ‌well‌ ‌as‌ ‌between‌ ‌urinary‌ ‌nickel‌ ‌concentration‌ ‌and‌‌                             
nickel‌ ‌sensitization.‌‌ ‌  

- Higher‌ ‌sensitization‌ ‌rates‌ ‌were‌ ‌associated‌ ‌with‌ ‌higher‌ ‌airborne‌ ‌nickel‌ ‌levels.‌ ‌ 

Cosmetics‌ ‌and‌ ‌Personal‌ ‌Care‌ ‌Products‌ ‌ 
Karimi,‌ ‌G.‌ ‌and‌ ‌Ziarati,‌ ‌P.,‌ ‌2015.‌ ‌Heavy‌ ‌metal‌ ‌contamination‌ ‌of‌ ‌popular‌ ‌nail‌ ‌polishes‌ ‌in‌ ‌Iran.‌ ‌‌Iranian‌ ‌Journal‌ ‌of‌‌ 
Toxicology‌,‌ ‌9(29),‌ ‌pp.1290-1295.‌ ‌ 
 ‌‌http://ijt.arakmu.ac.ir/files/site1/user_files_3a0bf3/parziarati-A-10-297-1-5a145c0.pdf‌ ‌ 
‌ 

- The‌ ‌human‌ ‌nail‌ ‌is‌ ‌more‌ ‌permeable‌ ‌than‌ ‌skin‌ ‌and‌ ‌it‌ ‌consists‌ ‌of‌ ‌10-30%‌ ‌water.‌ ‌Soluble‌ ‌metals‌ ‌can‌ ‌easily‌‌ 
pass‌ ‌through‌ ‌it.‌ ‌ 

- There‌ ‌were‌ ‌150‌ ‌samples‌ ‌from‌ ‌13‌ ‌brands,‌ ‌and‌ ‌13‌ ‌colours‌ ‌(including‌ ‌clear).‌ ‌All‌ ‌colours‌ ‌contained‌ ‌nickel,‌‌ 
ranging‌ ‌from‌ ‌0.85‌ ‌μg/mL‌ ‌to‌ ‌6.73‌ ‌μg/mL.‌ ‌ 

‌ 
Ouremi,‌ ‌O.I.‌ ‌and‌ ‌Ayodele,‌ ‌O.E.,‌ ‌2014.‌ ‌Lipsticks‌ ‌and‌ ‌nail‌ ‌polishes:‌ ‌Potential‌ ‌sources‌ ‌of‌ ‌heavy‌ ‌metal‌ ‌in‌ ‌human‌‌ 
body.‌ ‌‌International‌ ‌Journal‌ ‌of‌ ‌Pharmaceutical‌ ‌Research‌ ‌and‌ ‌Allied‌ ‌Sciences‌,‌ ‌3(4),‌ ‌p.45.‌ ‌ 
https://ijpras.com/storage/models/article/l6SjbJlknBqP63somtSnLzXWTFwxd7OSp7KmoYVSjxol2iVTURTwfcU‌
6FpP7/lipsticks-and-nail-polishes-potential-sources-of-heavy-metal-in-human-body.pdf‌ ‌ 
‌ 

- This‌ ‌study‌ ‌showed‌ ‌that‌ ‌heavy‌ ‌metals‌ ‌in‌ ‌the‌ ‌nail‌ ‌polishes‌ ‌and‌ ‌lipsticks‌ ‌were‌ ‌above‌ ‌the‌ ‌proposed‌ ‌limit‌ ‌of‌ 
metal‌ ‌in‌ ‌cosmetics‌ ‌as‌ ‌set‌ ‌by‌ ‌Health‌ ‌Canada‌ ‌(2009).‌ ‌ 

- Nickel‌ ‌in‌ ‌nail‌ ‌polishes‌ ‌ranged‌ ‌from‌ ‌1.88‌ ‌–‌ ‌4.22‌ ‌μg/ml,‌ ‌and‌ ‌in‌ ‌lipstick‌ ‌the‌ ‌range‌ ‌was‌ ‌12.2‌ ‌–‌ ‌20.4‌ ‌μg/g.‌ ‌ 

Smoking/Vaping‌ ‌ 
Neu,‌ ‌H.M.‌ ‌et‌ ‌al.,‌ ‌2020.‌ ‌Cigalike‌ ‌electronic‌ ‌nicotine‌ ‌delivery‌ ‌systems‌ ‌e-liquids‌ ‌contain‌ ‌variable‌ ‌levels‌ ‌of‌ ‌metals.‌‌ 
Scientific‌ ‌Reports‌,‌ ‌10(1),‌ ‌pp.1-11.‌ ‌ 
https://www.nature.com/articles/s41598-020-67789-7‌‌ ‌  
‌ 

- The‌ ‌metal‌ ‌content‌ ‌of‌ ‌the‌ ‌e-liquids‌ ‌in‌ ‌e-cigarette‌ ‌cartridges‌ ‌purchased‌ ‌in‌ ‌Maryland,‌ ‌US,‌ ‌was‌ ‌tested.‌ ‌The‌‌ 
United‌ ‌States‌ ‌Pharmacopeia‌ ‌(USP)‌ ‌limit‌ ‌of‌ ‌0.5‌ ‌μg/g‌ ‌for‌ ‌nickel‌ ‌was‌ ‌exceeded‌ ‌in‌ ‌3‌ ‌of‌ ‌4‌ ‌brands,‌ ‌ranging‌‌ 
from:‌ ‌0-1.5‌ ‌μg/g‌ ‌for‌ ‌blu;‌ ‌0.21-1.06‌ ‌μg/g‌ ‌for‌ ‌Vuse‌ ‌Solo;‌ ‌and‌ ‌0-11‌ ‌μg/g‌ ‌for‌ ‌Vuse‌ ‌Vibe.‌ ‌ 

- [The‌ ‌USP‌ ‌limit‌ ‌is‌ ‌based‌ ‌on‌ ‌toxicity,‌ ‌not‌ ‌allergy.]‌ ‌ 
‌ 

Mahmood,‌ ‌I.‌ ‌et‌ ‌al.,‌ ‌2019.‌ ‌Investigation‌ ‌of‌ ‌toxic‌ ‌metals‌ ‌in‌ ‌the‌ ‌tobacco‌ ‌of‌ ‌Pakistani‌ ‌cigarettes‌ ‌using‌‌ 
proton-induced‌ ‌X-ray‌ ‌emission.‌ ‌In‌ ‌‌Ion‌ ‌Beam‌.‌ ‌IntechOpen.‌ ‌ 
https://www.intechopen.com/online-first/investigation-of-toxic-metals-in-the-tobacco-of-pakistani-cigarettes-usin‌
g-proton-induced-x-ray-emis‌ 
‌ 

- The‌ ‌concentration‌ ‌of‌ ‌nickel‌ ‌in‌ ‌the‌ ‌tobacco‌ ‌of‌ ‌19‌ ‌brands‌ ‌of‌ ‌cigarette‌ ‌available‌ ‌in‌ ‌Pakistan‌ ‌was‌‌ 
measured,‌ ‌ranging‌ ‌from‌ ‌0.08‌ ‌to‌ ‌1.03‌ ‌μg/g‌ ‌with‌ ‌an‌ ‌average‌ ‌of‌ ‌0.31‌ ‌μg/g‌ ‌in‌ ‌local‌ ‌brands‌ ‌and‌ ‌from‌ ‌0.33‌ ‌to‌‌ 
0.5‌ ‌μg/g‌ ‌with‌ ‌an‌ ‌average‌ ‌of‌ ‌0.43‌ ‌μg/g‌ ‌in‌ ‌imported.‌ ‌ 

‌ 
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Jain,‌ ‌V.‌ ‌et‌ ‌al.,‌ ‌2019.‌ ‌Comprehensive‌ ‌chemical‌ ‌characterization‌ ‌of‌ ‌natural‌ ‌American‌ ‌Spirit‌ ‌cigarettes.‌‌ ‌Tobacco‌‌ 
Regulatory‌ ‌Science‌,‌ ‌5(4),‌ ‌pp.381-399.‌ ‌ 
https://www.ingentaconnect.com/contentone/trsg/trs/2019/00000005/00000004/art00008?crawler=true&mimety‌
pe=application/pdf‌ ‌ 
‌ 

- Really‌ ‌comprehensive.‌‌ ‌  
- Tobacco‌ ‌tested‌ ‌contained‌ ‌0.56‌ ‌-‌ ‌3.24‌ ‌μg‌ ‌Ni/g.‌ ‌Filters‌ ‌did‌ ‌not‌ ‌influence‌ ‌the‌ ‌nickel‌ ‌amount.‌ ‌ 

‌ 
Goniewicz,‌ ‌M.L.‌ ‌et‌ ‌al.,‌ ‌2014.‌ ‌Levels‌ ‌of‌ ‌selected‌ ‌carcinogens‌ ‌and‌ ‌toxicants‌ ‌in‌ ‌vapour‌ ‌from‌ ‌electronic‌ ‌cigarettes.‌‌ 
Tobacco‌ ‌Control‌,‌ ‌23(2),‌ ‌pp.133-139.‌‌ ‌  
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4154473/‌ ‌ 
‌ 

- Electronic‌ ‌cigarettes‌ ‌contain‌ ‌0.11‌ ‌-‌ ‌0.29‌ ‌μg‌ ‌nickel‌ ‌per‌ ‌150‌ ‌puffs.‌ ‌This‌ ‌amount‌ ‌is‌ ‌comparable‌ ‌to‌ ‌the‌‌ 
control,‌ ‌a‌ ‌Nicorette‌ ‌inhaler,‌ ‌which‌ ‌is‌ ‌a‌ ‌plastic‌ ‌tube‌ ‌with‌ ‌a‌ ‌nicotine‌ ‌cartridge.‌ ‌ 

‌ 
Williams,‌ ‌M.‌ ‌et‌ ‌al.,‌ ‌2013.‌ ‌Metal‌ ‌and‌ ‌silicate‌ ‌particles‌ ‌including‌ ‌nanoparticles‌ ‌are‌ ‌present‌ ‌in‌ ‌electronic‌ ‌cigarette‌‌ 
cartomizer‌ ‌fluid‌ ‌and‌ ‌aerosol.‌ ‌‌PloS‌ ‌One‌,‌ ‌8(3),‌ ‌p.e57987.‌ ‌ 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3603976/‌ ‌ 
‌ 

- Puffing‌ ‌an‌ ‌electronic‌ ‌cigarette‌ ‌(EC)‌ ‌activates‌ ‌a‌ ‌battery‌ ‌that‌ ‌in‌ ‌turn‌ ‌heats‌ ‌liquid‌ ‌containing‌ ‌flavoring,‌ ‌a‌‌ 
humectant(s)‌ ‌such‌ ‌as‌ ‌propylene‌ ‌glycol‌ ‌or‌ ‌vegetable‌ ‌glycerin,‌ ‌and‌ ‌nicotine.‌ ‌Some‌ ‌models,‌ ‌such‌ ‌as‌ ‌the‌‌ 
one‌ ‌used‌ ‌in‌ ‌this‌ ‌study,‌ ‌do‌ ‌not‌ ‌contain‌ ‌nicotine.‌ ‌Early‌ ‌models‌ ‌of‌ ‌EC‌ ‌had‌ ‌separate‌ ‌atomizers‌ ‌for‌ ‌heating‌‌ 
and‌ ‌cartridges‌ ‌for‌ ‌holding‌ ‌fluid.‌ ‌As‌ ‌EC‌ ‌have‌ ‌evolved,‌ ‌the‌ ‌atomizer‌ ‌and‌ ‌cartridge‌ ‌have‌ ‌often‌ ‌been‌‌ 
combined‌ ‌into‌ ‌a‌ ‌single‌ ‌unit‌ ‌called‌ ‌a‌ ‌“cartomizer”.‌ ‌This‌ ‌paper‌ ‌provides‌ ‌a‌ ‌good‌ ‌description‌ ‌of‌ ‌a‌‌ 
cartomizer’s‌ ‌insides.‌ ‌ 

- In‌ ‌10‌ ‌puffs,‌ ‌an‌ ‌EC‌ ‌was‌ ‌found‌ ‌to‌ ‌have‌ ‌0.005‌ ‌μg‌ ‌nickel,‌ ‌compared‌ ‌to‌ ‌0.073‌ ‌ng‌ ‌and‌ ‌0.0014–0.003‌ ‌μg‌‌ 
nickel‌ ‌in‌ ‌regular‌ ‌cigarettes‌ ‌quoted‌ ‌from‌ ‌other‌ ‌studies.‌‌ ‌  

- The‌ ‌study‌ ‌was‌ ‌based‌ ‌on‌ ‌one‌ ‌brand‌ ‌of‌ ‌EC‌ ‌purchased‌ ‌on‌ ‌multiple‌ ‌occasions‌ ‌over‌ ‌a‌ ‌two‌ ‌year‌ ‌period.‌‌ ‌  
‌ 

#new‌ ‌ 
Thyssen,‌ ‌J.P.‌ ‌et‌ ‌al.,‌ ‌2010.‌ ‌Effect‌ ‌of‌ ‌tobacco‌ ‌smoking‌ ‌and‌ ‌alcohol‌ ‌consumption‌ ‌on‌ ‌the‌ ‌prevalence‌ ‌of‌ ‌nickel‌‌ 
sensitization‌ ‌and‌ ‌contact‌ ‌sensitization.‌ ‌‌Acta‌ ‌Dermato-venereologica‌,‌ ‌90(1),‌ ‌pp.27-33.‌ ‌ 
https://www.researchgate.net/publication/41166721_Effect_of_Tobacco_Smoking_and_Alcohol_Consumption_‌
on_the_Prevalence_of_Nickel_Sensitization_and_Contact_Sensitization‌ ‌ 
‌ 

- More‌ ‌smokers‌ ‌are‌ ‌sensitized‌ ‌to‌ ‌nickel‌ ‌than‌ ‌non-smokers,‌ ‌‌i.e.‌‌ ‌nickel‌ ‌sensitization‌ ‌was‌ ‌higher‌ ‌among‌‌ 
both‌ ‌previous‌ ‌smokers‌ ‌(odds‌ ‌ratio‌ ‌(OR)=1.19;‌ ‌confidence‌ ‌interval‌ ‌(CI)=0.81–1.76),‌ ‌current‌ ‌light‌‌ 
smokers‌ ‌(OR=1.50;‌ ‌CI=0.94–2.37)‌ ‌and‌ ‌current‌ ‌heavy‌ ‌smokers‌ ‌(OR=1.56;‌ ‌CI=0.87–2.80)‌ ‌compared‌‌ 
with‌ ‌never‌ ‌smokers.‌‌ ‌  

‌ 
Stojanović,‌ ‌D.,‌ ‌Nikić,‌ ‌D.‌ ‌and‌ ‌Lazarević,‌ ‌K.,‌ ‌2004.‌ ‌The‌ ‌level‌ ‌of‌ ‌nickel‌ ‌in‌ ‌smoker's‌ ‌blood‌ ‌and‌ ‌urine.‌ ‌‌Central‌‌ 
European‌ ‌Journal‌ ‌of‌ ‌Public‌ ‌Health‌,‌ ‌12(4),‌ ‌pp.187-189.‌ ‌ 
https://www.researchgate.net/profile/Konstansa_Lazarevic2/publication/8066082_The_level_of_nickel_in_smo‌
ker's_blood_and_urine/links/544ce79a0cf2d6347f45be62.pdf‌ ‌ 
‌ 

- Cigarettes‌ ‌(2.32–4.20‌ ‌mg/kg)‌ ‌and‌ ‌tobacco‌ ‌(2.20–4.91‌ ‌mg/kg)‌ ‌contain‌ ‌a‌ ‌high‌ ‌amount‌ ‌of‌ ‌nickel‌‌ 
regardless‌ ‌of‌ ‌the‌ ‌kind‌ ‌and‌ ‌the‌ ‌origin‌ ‌of‌ ‌tobacco.‌‌ ‌  

- Nickel‌ ‌content‌ ‌in‌ ‌the‌ ‌blood‌ ‌of‌ ‌smokers‌ ‌(0.01–0.42‌ ‌μg/l)‌ ‌was‌ ‌higher‌ ‌than‌ ‌in‌ ‌the‌ ‌blood‌ ‌of‌ ‌non-smokers‌‌ 
(0.01–0.26‌ ‌μg/l)‌ ‌although‌ ‌this‌ ‌difference‌ ‌was‌ ‌not‌ ‌statistically‌ ‌significant.‌ ‌In‌ ‌the‌ ‌urine‌ ‌of‌ ‌smokers‌‌ 
(<0.01–8.20‌ ‌μg/l)‌ ‌there‌ ‌was‌ ‌a‌ ‌significantly‌ ‌higher‌ ‌concentration‌ ‌of‌ ‌nickel‌ ‌than‌ ‌in‌ ‌the‌ ‌urine‌ ‌of‌‌ 
non-smokers‌ ‌(<0.01–4.60‌ ‌μg/l).‌ ‌ 
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Tattoos‌ ‌ 
#new‌ ‌ 
Kullberg,‌ ‌S.A.,‌ ‌Gupta,‌ ‌R.‌ ‌and‌ ‌Warshaw,‌ ‌E.M.,‌ ‌2020.‌ ‌Navigating‌ ‌Tattoo-Related‌ ‌Allergic‌ ‌Dermatitis:‌ ‌Beyond‌‌                         
Pigments.‌ ‌‌Dermatitis‌,‌ ‌31(6),‌ ‌pp.e59-e60.‌ ‌ 
https://journals.lww.com/dermatitis/Citation/2020/11000/Navigating_Tattoo_Related_Allergic_Dermatitis_.9.asp‌
x?context=LatestArticles‌ ‌ 
‌ 

- A‌‌case‌‌of‌‌a‌‌woman‌‌who,‌‌three‌‌months‌‌after‌‌having‌‌two‌‌new‌‌tattoos‌‌placed,‌‌developed‌‌dermatitis‌‌in‌‌the‌‌                                   
new‌ ‌tattoos‌ ‌and‌ ‌three‌ ‌of‌ ‌her‌ ‌old‌ ‌tattoos.‌ ‌She‌ ‌had‌ ‌7‌ ‌other‌ ‌old‌ ‌tattoos‌ ‌that‌ ‌did‌ ‌not‌ ‌develop‌ ‌dermatitis.‌ ‌ 

‌ 
Battistini,‌ ‌B.‌ ‌et‌ ‌al.,‌ ‌2020.‌ ‌Quantitative‌ ‌analysis‌ ‌of‌ ‌metals‌ ‌and‌ ‌metal-based‌ ‌nano-and‌ ‌submicron-particles‌ ‌in‌‌                           
tattoo‌ ‌inks.‌ ‌‌Chemosphere‌,‌ ‌245,‌ ‌p.125667.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/31877461/‌ ‌ 
‌ 

- Tattoo‌ ‌inks‌ ‌in‌ ‌Italy‌ ‌in‌ ‌2019‌ ‌were‌ ‌tested‌ ‌for‌ ‌multiple‌ ‌metals.‌ ‌Metal‌ ‌content‌ ‌has‌ ‌improved‌ ‌since‌ ‌2009.‌ ‌ 
- Nickel‌ ‌ranged‌ ‌from‌ ‌0.14‌ ‌to‌ ‌1.54‌ ‌μg/g.‌ ‌ 
- There‌‌is‌‌no‌‌limit‌‌set‌‌for‌‌nickel,‌‌just‌‌“as‌‌low‌‌as‌‌technically‌‌achievable”.‌‌Chromium,‌‌cobalt‌‌and‌‌nickel‌‌were‌‌                                   

well‌ ‌above‌ ‌the‌ ‌safe‌ ‌limit‌ ‌in‌ ‌some‌ ‌inks‌ ‌in‌ ‌the‌ ‌Italian‌‌survey‌‌of‌‌2009‌‌(Forte‌‌et‌‌al.,‌‌2009),‌‌they‌‌are‌‌now‌‌                                         
near‌ ‌or‌ ‌below‌ ‌1‌ ‌μg/g‌ ‌(Basketter‌ ‌et‌ ‌al.,‌ ‌2003).‌‌ ‌  

‌ 
Schreiver,‌ ‌I.‌ ‌et‌ ‌al.,‌ ‌2019.‌ ‌Distribution‌ ‌of‌ ‌nickel‌ ‌and‌ ‌chromium‌ ‌containing‌‌particles‌‌from‌‌tattoo‌‌needle‌‌wear‌‌in‌‌                                 
humans‌ ‌and‌ ‌its‌ ‌possible‌ ‌impact‌ ‌on‌ ‌allergic‌ ‌reactions.‌ ‌‌Particle‌ ‌and‌ ‌Fibre‌ ‌Toxicology‌,‌ ‌16(1),‌ ‌pp.1-10.‌ ‌                           
https://particleandfibretoxicology.biomedcentral.com/articles/10.1186/s12989-019-0317-1‌ ‌ 
‌ 

- Nano-‌‌and‌‌micrometer‌‌sized‌‌particles‌‌are‌‌abraded‌‌from‌‌tattoo‌‌needles‌‌when‌‌using‌‌TiO2-containing‌‌ink‌‌                           
as‌‌result‌‌of‌‌pure‌‌mechanical‌‌stress.‌‌These‌‌particles‌‌contain‌‌Ni‌‌and‌‌Cr‌‌and‌‌are‌‌permanently‌‌deposited‌‌                               
in‌‌tattooed‌‌skin‌‌and‌‌are‌‌translocated‌‌to‌‌lymph‌‌nodes.‌‌The‌‌particle‌‌deposition‌‌is‌‌significant‌‌upon‌‌usage‌‌                               
of‌ ‌TiO2‌ ‌white‌ ‌ink‌ ‌but‌ ‌less‌ ‌so‌ ‌with‌ ‌carbon‌ ‌black‌ ‌ink.‌ ‌[Bright‌ ‌colours‌ ‌contain‌ ‌titanium.]‌ ‌ 

- Particles‌ ‌larger‌ ‌than‌ ‌2 μm‌ ‌are‌ ‌translocated‌ ‌to‌ ‌the‌ ‌lymph‌ ‌nodes.‌ ‌ 
- Conclusion:‌ ‌Previously,‌‌the‌‌virtually‌‌inevitable‌‌nickel‌‌contamination‌‌of‌‌iron‌‌pigments‌‌was‌‌suspected‌‌to‌‌                         

be‌ ‌responsible‌ ‌for‌ ‌nickel-driven‌ ‌tattoo‌ ‌allergies.‌ ‌The‌ ‌evidence‌ ‌from‌ ‌our‌ ‌study‌ ‌clearly‌ ‌points‌ ‌to‌ ‌an‌‌                             
additional‌ ‌entry‌ ‌of‌‌nickel‌‌to‌‌both‌‌skin‌‌and‌‌lymph‌‌nodes‌‌originating‌‌from‌‌tattoo‌‌needle‌‌wear‌‌with‌‌an‌‌as‌‌                                   
yet‌ ‌to‌ ‌be‌ ‌assessed‌ ‌impact‌ ‌on‌ ‌tattoo‌ ‌allergy‌ ‌formation‌ ‌and‌ ‌systemic‌ ‌sensitization.‌ ‌ 

‌ 
Tuchowska,‌ ‌A.‌ ‌et‌ ‌al.,‌ ‌2019.‌ ‌Health‌ ‌Risks‌ ‌Related‌ ‌to‌ ‌Tattoo‌ ‌Procedure.‌ ‌‌Central‌ ‌European‌ ‌Journal‌ ‌of‌ ‌Sport‌‌                               
Sciences‌ ‌and‌ ‌Medicine‌,‌ ‌26(2),‌ ‌pp.41-46.‌‌ ‌  
http://psjd.icm.edu.pl/psjd/element/bwmeta1.element.psjd-d98ba66e-d854-4b68-8f93-e593847fe81e/c/04_tuch‌
owska.a-kruk.j-sagan.p.pdf‌‌ ‌  
‌ 

- Tattoo‌ ‌inks‌ ‌contain‌ ‌heavy‌ ‌metals‌ ‌and‌ ‌acrylates‌ ‌that‌ ‌can‌‌lead‌‌to‌‌hypersensitivity‌‌reactions,‌‌as‌‌well‌‌as‌ ‌                               
carcinogens‌ ‌and‌ ‌other‌ ‌toxic‌ ‌substances.‌ ‌ 

- Consents‌ ‌for‌ ‌tattoo‌ ‌procedures‌ ‌are‌ ‌not‌ ‌as‌ ‌expanded‌ ‌as‌ ‌those‌ ‌for‌ ‌medical‌ ‌procedures‌ ‌and‌ ‌do‌ ‌not‌‌                               
contain‌ ‌all‌ ‌the‌ ‌necessary‌ ‌elements.‌ ‌ 

‌ 
Cobb,‌ ‌H.K.‌ ‌et‌ ‌al.,‌ ‌2017.‌‌Systemic‌‌contact‌‌dermatitis‌‌to‌‌a‌‌surgical‌‌implant‌‌presenting‌‌as‌‌red‌‌decorative‌‌tattoo‌‌                                 
reaction.‌ ‌‌JAAD‌ ‌Case‌ ‌reports‌,‌ ‌3(4),‌ ‌p.348.‌‌ ‌  
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5521023/‌ ‌ 
‌ 

- A‌ ‌case‌ ‌of‌ ‌a‌ ‌woman‌ ‌who,‌ ‌within‌‌2‌‌weeks‌‌of‌‌a‌‌cobalt-chrome‌‌foot‌‌implant‌‌being‌‌placed,‌‌developed‌‌an‌‌                                   
allergic‌ ‌reaction‌ ‌to‌ ‌the‌ ‌red‌ ‌ink‌ ‌areas‌ ‌of‌ ‌her‌ ‌tattoos,‌ ‌some‌ ‌far‌ ‌from‌‌the‌‌implant.‌‌The‌‌surgical‌‌site‌‌was‌‌                                     
scaly‌ ‌and‌ ‌there‌ ‌was‌ ‌pain‌ ‌and‌ ‌stiffness‌ ‌but‌ ‌no‌ ‌sign‌ ‌of‌ ‌implant‌ ‌failure.‌ ‌ 

- She‌ ‌patch‌ ‌tested‌ ‌positive‌ ‌to‌ ‌cobalt,‌ ‌palladium‌ ‌and‌ ‌nickel.‌ ‌ 
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- After‌ ‌removal‌ ‌of‌ ‌the‌ ‌implant,‌ ‌the‌ ‌pain‌ ‌and‌ ‌skin‌ ‌reactions‌ ‌resolved.‌ ‌ 
‌ 

Laux,‌ ‌P.‌ ‌et‌ ‌al.,‌ ‌2016.‌ ‌A‌ ‌medical-toxicological‌ ‌view‌ ‌of‌ ‌tattooing.‌ ‌‌The‌ ‌Lancet‌,‌ ‌387(10016),‌ ‌pp.395-402.‌ ‌ ‌   
https://www.researchgate.net/publication/280497471_A_medical-toxicological_view_of_tattooing‌‌ ‌  
‌ 

- “Reactions‌ ‌[of‌ ‌an‌ ‌allergic‌ ‌nature]‌ ‌can‌ ‌appear‌ ‌months‌ ‌or‌ ‌years‌ ‌after‌ ‌the‌ ‌tattoo‌ ‌was‌ ‌done.‌ ‌This‌ ‌is‌ ‌a‌‌                                   
remarkably‌ ‌long‌ ‌period‌ ‌of‌ ‌sensitisation‌ ‌induction‌ ‌and,‌ ‌although‌ ‌the‌ ‌exact‌ ‌reasons‌ ‌have‌‌not‌‌yet‌‌been‌‌                             
elucidated,‌‌this‌‌delayed‌‌complication‌‌is‌‌an‌‌example‌‌of‌‌the‌‌much‌‌wider‌‌problem—intradermal‌‌deposit‌‌of‌‌                           
tattoo‌ ‌pigments‌ ‌results‌ ‌in‌ ‌lifelong‌ ‌exposure.”‌ ‌ 

‌ 
Jacobsen,‌ ‌E.‌ ‌et‌ ‌al.,‌ ‌Eds.,‌ ‌2012.‌ ‌Chemical‌ ‌substances‌ ‌in‌ ‌tattoo‌ ‌ink.‌ ‌‌Survey‌ ‌of‌ ‌Chemical‌ ‌Substances‌ ‌in‌‌                               
Consumer‌ ‌Products‌ ‌no.‌ ‌116‌,‌ ‌Miljøstyrelsen.‌ ‌ ‌   
https://www2.mst.dk/Udgiv/publications/2012/03/978-87-92779-87-8.pdf‌‌ ‌  
‌ 

- 61‌‌samples‌‌of‌‌10‌‌different‌‌colour‌‌series‌‌of‌‌tattoo‌‌ink‌‌were‌‌tested.‌‌All‌‌61‌‌inks‌‌had‌‌a‌‌nickel‌‌concentration‌‌                                     
that‌‌exceeded‌‌the‌‌limit‌‌set‌‌by‌‌the‌‌Council‌‌of‌‌Europe’s‌‌ResAP(2008)‌‌Table‌‌3.‌‌Actual‌‌values‌‌ranged‌‌from‌‌                                 
0.03-18‌ ‌μg/g,‌ ‌with‌ ‌no‌ ‌colour‌ ‌a‌ ‌clear‌ ‌winner.‌ ‌ 

‌ 
Bocca,‌ ‌B.,‌ ‌2013.‌ ‌Heavy‌ ‌metals‌ ‌in‌ ‌tattoo‌ ‌inks.‌ ‌‌First‌ ‌International‌ ‌Conference‌ ‌on‌ ‌Tattoo‌ ‌Safety,‌‌ ‌Berlin.‌ ‌ ‌   
https://mobil.bfr.bund.de/cm/343/heavy-metals-in-tattoo-inks.pdf‌ 
‌ 

- 56‌ ‌inks‌ ‌from‌ ‌4‌ ‌suppliers‌ ‌were‌ ‌tested.‌ ‌Median‌ ‌nickel‌ ‌content‌ ‌ranged‌ ‌from‌ ‌0.14-0.45‌ ‌μg/g‌ ‌for‌ ‌each‌‌                               
supplier,‌ ‌with‌ ‌a‌ ‌maximum‌ ‌of‌ ‌9.6‌ ‌μg/g.‌‌ ‌  

- Anything‌ ‌above‌ ‌1‌ ‌μg/g‌ ‌should‌ ‌not‌ ‌be‌ ‌in‌ ‌contact‌ ‌with‌ ‌skin.‌ ‌9‌ ‌of‌ ‌the‌ ‌56‌ ‌samples‌ ‌were‌ ‌above‌ ‌that‌ ‌limit.‌ ‌ 
‌ 

Forte,‌ ‌G.,‌ ‌Petrucci,‌ ‌F.,‌ ‌Cristaudo,‌ ‌A.‌ ‌and‌ ‌Bocca,‌ ‌B.,‌ ‌2009.‌ ‌Quantification‌ ‌of‌ ‌sensitizing‌ ‌metals‌ ‌in‌ ‌tattooing‌‌                               
pigments‌ ‌by‌ ‌SF-ICP-MS‌ ‌technique.‌ ‌‌The‌ ‌Open‌ ‌Chemical‌ ‌and‌ ‌Biomedical‌ ‌Methods‌ ‌Journal‌,‌ ‌2(1).‌ ‌ ‌   
https://benthamopen.com/contents/pdf/TOCBMJ/TOCBMJ-2-42.pdf‌ ‌ 
‌ 

- 13‌ ‌colours‌ ‌of‌ ‌tattoo‌ ‌ink‌ ‌were‌ ‌bought‌ ‌from‌ ‌one‌ ‌supplier‌ ‌in‌ ‌Italy.‌ ‌All‌ ‌were‌ ‌contaminated‌ ‌with‌ ‌nickel,‌‌                                 
ranging‌ ‌from‌ ‌37.5‌ ‌to‌ ‌2318‌ ‌ng/g,‌ ‌at‌ ‌an‌ ‌average‌ ‌of‌ ‌about‌ ‌0.5‌ ‌μg/g.‌ ‌ 

‌ 
Engel,‌ ‌E.‌ ‌et‌ ‌al.,‌ ‌2008.‌ ‌Modern‌ ‌tattoos‌ ‌cause‌ ‌high‌ ‌concentrations‌ ‌of‌ ‌hazardous‌ ‌pigments‌ ‌in‌ ‌skin.‌ ‌‌Contact‌‌                               
Dermatitis‌,‌ ‌58(4),‌ ‌pp.228-233.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/18353031/‌ ‌ 
‌ 

- Pig‌ ‌skin‌ ‌was‌ ‌tattooed‌ ‌and‌ ‌analyzed‌ ‌to‌ ‌determine‌ ‌the‌ ‌amount‌ ‌of‌ ‌ink‌ ‌that‌ ‌was‌ ‌deposited.‌ ‌The‌‌                               
concentration‌ ‌of‌ ‌pigments‌ ‌ranged‌ ‌from‌ ‌about‌ ‌0.6‌‌to‌‌9.4‌‌mg/cm‌2‌ ‌of‌‌tattooed‌‌skin‌‌(mean‌‌2.53‌‌mg/cm‌2‌)‌‌                               
depending‌‌upon‌‌the‌‌size‌‌of‌‌the‌‌pigment‌‌crystals,‌‌the‌‌pigment‌‌concentration‌‌applied‌‌to‌‌the‌‌skin‌‌surface,‌‌                               
and‌ ‌the‌ ‌respective‌ ‌procedure‌ ‌of‌ ‌tattooing.‌ ‌ 

‌ 
#new‌ ‌ 
Zemtsov,‌ ‌A.‌ ‌and‌ ‌Wilson,‌ ‌L.,‌ ‌1997.‌ ‌CO2‌ ‌laser‌ ‌treatment‌ ‌causes‌ ‌local‌ ‌tattoo‌ ‌allergic‌ ‌reaction‌ ‌to‌ ‌become‌‌                               
generalized.‌ ‌‌Acta‌ ‌Dermato-venereologica‌,‌ ‌77(6),‌ ‌p.497.‌ ‌ 
https://www.medicaljournals.se/acta/content_files/files/pdf/77/6/77497.pdf‌‌ ‌  
‌ 

- A‌‌case‌‌report‌‌of‌‌a‌‌systemic‌‌allergic‌‌reaction‌‌(3‌‌months‌‌of‌‌urticaria)‌‌after‌‌laser‌‌CO2‌‌removal‌‌of‌‌a‌‌tattoo‌‌                                     
that‌ ‌was‌ ‌causing‌ ‌a‌ ‌local‌ ‌reaction.‌‌ ‌  

‌   

https://www.researchgate.net/publication/280497471_A_medical-toxicological_view_of_tattooing
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https://mobil.bfr.bund.de/cm/343/heavy-metals-in-tattoo-inks.pdf
https://benthamopen.com/contents/pdf/TOCBMJ/TOCBMJ-2-42.pdf
https://pubmed.ncbi.nlm.nih.gov/18353031/
https://www.medicaljournals.se/acta/content_files/files/pdf/77/6/77497.pdf


Dental‌ ‌ 
#new‌ ‌ 
Mellado-Valero,‌‌A.‌‌et‌‌al.,‌‌2018.‌‌Electrochemical‌‌behaviour‌‌and‌‌galvanic‌‌effects‌‌of‌‌titanium‌‌implants‌‌coupled‌‌to‌‌                             
metallic‌ ‌suprastructures‌ ‌in‌ ‌artificial‌ ‌saliva.‌ ‌‌Materials‌,‌ ‌11(1),‌ ‌p.171.‌ ‌ 
https://www.mdpi.com/1996-1944/11/1/171/htm‌ ‌ 
‌ 

- Describes‌ ‌galvanic‌ ‌corrosion‌ ‌in‌ ‌implants.‌ ‌Good‌ ‌review.‌ ‌Studies‌ ‌the‌ ‌corrosion‌ ‌of‌ ‌various‌ ‌pairs.‌‌ ‌  
- At‌ ‌low‌ ‌pH‌ ‌(acidic)‌ ‌the‌ ‌effect‌ ‌of‌ ‌fluoride‌ ‌is‌ ‌detrimental‌ ‌as‌ ‌it‌ ‌leads‌ ‌to‌ ‌galvanic‌ ‌corrosion‌ ‌of‌ ‌the‌ ‌abutment.‌ ‌ 
- NiCrTi‌ ‌is‌ ‌not‌ ‌recommended‌ ‌for‌ ‌implant‌ ‌superstructures‌ ‌because‌ ‌of‌ ‌the‌ ‌risk‌ ‌of‌ ‌Ni‌ ‌ion‌ ‌release.‌ ‌ 
- The‌ ‌best‌ ‌combinations‌ ‌are‌ ‌Ti/Ti6Al4V‌ ‌and‌ ‌Ti/CoCr.‌ ‌ 

‌ 
#new‌ ‌ 
Gross,‌ ‌C.‌ ‌et‌ ‌al.,‌ ‌2020.‌ ‌Elemental‌ ‌analysis‌ ‌of‌ ‌commercial‌ ‌zirconia‌ ‌dental‌ ‌implants‌ ‌-‌ ‌Is‌ ‌“metal-free”‌‌devoid‌‌of‌‌                                 
metals?‌ ‌‌Journal‌ ‌of‌ ‌the‌ ‌Mechanical‌ ‌Behavior‌ ‌of‌ ‌Biomedical‌ ‌Materials‌,‌ ‌107,‌ ‌p.103759.‌ ‌ 
https://www.sciencedirect.com/science/article/pii/S1751616120303131‌ ‌ 
‌ 

- Nine‌ ‌zirconia‌ ‌dental‌ ‌implants‌ ‌were‌ ‌analyzed;‌ ‌two‌ ‌had‌ ‌nickel‌ ‌above‌ ‌detection‌ ‌limits‌ ‌at‌ ‌10‌ ‌and‌ ‌11‌ ‌ppm.‌ ‌ 
‌ 

#new‌ ‌ 
Ortiz,‌‌A.J.‌‌et‌‌al.,‌‌2011.‌‌Metallic‌‌ions‌‌released‌‌from‌‌stainless‌‌steel,‌‌nickel-free,‌‌and‌‌titanium‌‌orthodontic‌‌alloys:‌‌                               
toxicity‌ ‌and‌ ‌DNA‌ ‌damage.‌ ‌‌American‌ ‌Journal‌ ‌of‌ ‌Orthodontics‌ ‌and‌ ‌Dentofacial‌ ‌Orthopedics‌,‌ ‌140(3),‌‌                       
pp.e115-e122.‌ ‌ 
https://www.researchgate.net/publication/51021147_Metallic_ion_content_and_damage_to_the_DNA_in_oral_‌
mucosa_cells_of_children_with_fixed_orthodontic_appliances‌ ‌ 
‌ 

- Pure‌‌titanium‌‌orthodontic‌‌brackets‌‌were‌‌found‌‌to‌‌release‌‌no‌‌nickel‌‌into‌‌solution,‌‌whereas‌‌a‌‌“nickel-free”‌                             
alloy‌ ‌released‌ ‌a‌ ‌small‌ ‌amount,‌ ‌though‌ ‌<2%‌ ‌of‌ ‌that‌ ‌released‌ ‌by‌ ‌stainless‌ ‌steel.‌ ‌ 

‌ 
#new‌ ‌ 
Papi,‌ ‌P.‌ ‌et‌ ‌al.,‌ ‌2020.‌ ‌Salivary‌ ‌levels‌‌of‌‌titanium,‌‌nickel,‌‌vanadium,‌‌and‌‌arsenic‌‌in‌‌patients‌‌treated‌‌with‌‌dental‌‌                                   
implants:‌ ‌A‌ ‌case-control‌ ‌study.‌ ‌‌Journal‌ ‌of‌ ‌Clinical‌ ‌Medicine‌,‌ ‌9(5),‌ ‌p.1264.‌ ‌ 
https://www.mdpi.com/2077-0383/9/5/1264/htm‌‌ ‌  
‌ 

- A‌ ‌study‌‌comparing‌‌the‌‌metals‌‌in‌‌saliva‌‌of‌‌50‌‌patients‌‌with‌‌no‌‌dental‌‌implant,‌‌24‌‌with‌‌healthy‌‌implants‌‌                                   
and‌ ‌26‌ ‌with‌ ‌unhealthy‌ ‌implants.‌ ‌None‌ ‌had‌ ‌any‌ ‌other‌ ‌metal‌ ‌restorations.‌ ‌There‌ ‌was‌ ‌no‌ ‌significant‌‌                             
difference‌ ‌between‌ ‌the‌ ‌two‌ ‌groups‌ ‌with‌ ‌implants,‌ ‌but‌ ‌the‌ ‌controls‌ ‌had‌ ‌less‌ ‌metals‌ ‌in‌ ‌their‌ ‌saliva.‌ ‌ 

- The‌ ‌mean‌ ‌concentration‌ ‌of‌ ‌nickel‌‌in‌‌controls‌‌was‌‌4.77‌‌±‌‌8.33‌‌μg/L,‌‌24.99‌‌±‌‌12.47‌‌μg/L‌‌in‌‌the‌‌healthy‌‌                                     
implants,‌ ‌and‌ ‌23.50‌ ‌±‌ ‌10.12‌ ‌in‌ ‌the‌ ‌unhealthy‌ ‌implants.‌ ‌ 

‌ 
#new‌ ‌ 
FenolI-Palomares,‌ ‌C.‌ ‌et‌‌al.,‌‌2004.‌‌Unstimulated‌‌salivary‌‌flow‌‌rate,‌‌pH‌‌and‌‌buffer‌‌capacity‌‌of‌‌saliva‌‌in‌‌healthy‌‌                                 
volunteers.‌ ‌‌Revista‌ ‌Espanola‌ ‌de‌ ‌Enfermedades‌ ‌Digestivas‌,‌ ‌96(11),‌ ‌pp.773-783.‌ ‌ 
https://www.researchgate.net/publication/8142823_Unstimulated_salivary_flow_rate_pH_and_buffer_capacity_‌
of_saliva_in_healthy_volunteers‌‌ ‌  
‌ 

- The‌ ‌median‌ ‌salivary‌ ‌flow‌ ‌rate‌ ‌was‌ ‌found‌ ‌to‌ ‌be‌ ‌0.48‌ ‌mL/min‌ ‌=‌ ‌0.69‌ ‌L/day.‌ ‌ 
‌ 

Chitra,‌ ‌P.,‌ ‌Prashantha,‌ ‌G.S.‌ ‌and‌ ‌Rao,‌ ‌A.,‌ ‌2019.‌ ‌Long-term‌ ‌evaluation‌ ‌of‌ ‌metal‌ ‌ion‌ ‌release‌ ‌in‌ ‌orthodontic‌‌                               
patients‌ ‌using‌ ‌fluoridated‌ ‌oral‌ ‌hygiene‌ ‌agents:‌ ‌An‌ ‌in‌ ‌vivo‌ ‌study.‌ ‌‌Journal‌ ‌of‌ ‌the‌ ‌World‌ ‌Federation‌ ‌of‌‌                               
Orthodontists‌,‌ ‌8(3),‌ ‌pp.107-111.‌ ‌ 
Abstract‌ ‌at‌ ‌‌https://www.jwfo.org/article/S2212-4438(19)30048-7/abstract‌ ‌ 
‌ 
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- Nitinol‌‌archwires‌‌leached‌‌heavily‌‌at‌‌30‌‌days‌‌when‌‌fluoridated‌‌toothpaste‌‌and‌‌mouthwash‌‌was‌‌used,‌‌but‌‌                             
not‌ ‌when‌ ‌unfluoridated‌ ‌controls.‌ ‌At‌ ‌6‌ ‌months‌ ‌the‌ ‌nickel‌ ‌levels‌ ‌returned‌ ‌to‌ ‌baseline.‌ ‌ 

‌ 
Quezada-Castillo,‌ ‌E.,‌ ‌Aguilar-Castro,‌ ‌W.‌ ‌and‌ ‌Quezada-Alván,‌ ‌B.,‌‌2019.‌‌Corrosion‌‌of‌‌galvanic‌‌pairs‌‌of‌‌dental‌‌                           
alloys‌ ‌copper‌ ‌base‌ ‌with‌ ‌silver‌ ‌amalgams‌ ‌in‌ ‌artificial‌ ‌saliva.‌ ‌‌Matéria‌ ‌(Rio‌ ‌de‌ ‌Janeiro)‌,‌ ‌24(1).‌ ‌ 
http://www.scielo.br/scielo.php?pid=S1517-70762019000100327&script=sci_arttext‌ ‌ 
‌ 

- “Two‌ ‌or‌ ‌more‌ ‌dissimilar‌ ‌metals‌ ‌in‌ ‌the‌ ‌mouth‌ ‌form‌ ‌batteries‌ ‌that‌ ‌generate‌ ‌galvanic‌ ‌currents,‌ ‌due‌ ‌to‌‌                               
electrolytic‌ ‌contact‌ ‌through‌ ‌the‌ ‌saliva‌ ‌or‌ ‌the‌ ‌root‌ ‌fluids;‌ ‌these‌ ‌pairs‌ ‌interact‌ ‌by‌ ‌direct,‌ ‌indirect‌ ‌or‌‌                               
intermittent‌ ‌contact.”‌ ‌ 

- The‌ ‌corrosion‌ ‌between‌ ‌silver‌ ‌amalgams‌ ‌and‌ ‌3‌ ‌copper-based‌ ‌alloys‌ ‌in‌ ‌artificial‌ ‌saliva‌ ‌was‌ ‌studied.‌‌ ‌  
- Pair‌‌high-copper‌‌silver‌‌amalgams‌‌with‌‌copper-based‌‌dental‌‌alloys‌‌for‌‌the‌‌least‌‌corrosion.‌‌The‌‌corrosion‌‌                           

products‌ ‌released‌ ‌in‌ ‌greater‌ ‌quantity‌ ‌in‌ ‌the‌ ‌electrolytic‌ ‌medium‌ ‌are‌ ‌formed‌ ‌by‌ ‌Hg,‌ ‌Cu,‌ ‌Zn‌ ‌and‌ ‌Ni‌ ‌ions.‌ ‌ 
‌ 

Jafari,‌ ‌K.,‌ ‌Rahimzadeh,‌ ‌S.‌ ‌and‌ ‌Hekmatfar,‌ ‌S.,‌ ‌2019.‌ ‌Nickel‌ ‌ion‌ ‌release‌ ‌from‌ ‌dental‌ ‌alloys‌ ‌in‌ ‌two‌ ‌different‌‌                                 
mouthwashes.‌ ‌‌Journal‌ ‌of‌ ‌Dental‌ ‌Research,‌ ‌Dental‌ ‌Clinics,‌ ‌Dental‌ ‌Prospects‌,‌ ‌13(1),‌ ‌p.19.‌ ‌ 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6571516/‌ ‌ 
‌ 

- Oral-B‌ ‌and‌ ‌Listerine‌ ‌mouthwashes‌ ‌were‌ ‌tested‌ ‌to‌ ‌determine‌ ‌in‌ ‌vitro‌ ‌whether‌ ‌they‌ ‌increase‌ ‌nickel‌‌                           
leaching‌ ‌from‌ ‌metal‌ ‌discs‌ ‌(74%‌ ‌Ni).‌ ‌ 

- Both‌ ‌significantly‌ ‌increased‌ ‌nickel‌ ‌ion‌ ‌release‌ ‌when‌ ‌compared‌ ‌to‌ ‌distilled‌ ‌water,‌ ‌however‌ ‌since‌ ‌the‌‌                           
units‌ ‌of‌ ‌measurement‌ ‌are‌ ‌not‌ ‌reported‌ ‌it‌ ‌is‌ ‌difficult‌ ‌to‌ ‌guess‌ ‌the‌ ‌magnitude‌ ‌of‌ ‌the‌ ‌effect.‌‌ ‌  

- They‌ ‌recommend‌ ‌that‌ ‌the‌ ‌nickel‌ ‌allergic‌ ‌should‌ ‌not‌ ‌use‌ ‌Listerine.‌ ‌ 
‌ 

Lee,‌‌J.J.‌‌et‌‌al.,‌‌2015.‌‌Evaluation‌‌of‌‌effect‌‌of‌‌galvanic‌‌corrosion‌‌between‌‌nickel-chromium‌‌metal‌‌and‌‌titanium‌‌on‌‌                                 
ion‌ ‌release‌ ‌and‌ ‌cell‌ ‌toxicity.‌ ‌‌The‌ ‌Journal‌ ‌of‌ ‌Advanced‌ ‌Prosthodontics‌,‌ ‌7(2),‌ ‌pp.172-177.‌ ‌ ‌   
https://synapse.koreamed.org/DOIx.php?id=10.4047/jap.2015.7.2.172‌ ‌ 
‌ 

- To‌ ‌assess‌ ‌the‌ ‌amount‌ ‌of‌ ‌metal‌‌ions‌‌released‌‌due‌‌to‌‌galvanic‌‌corrosion,‌‌three‌‌Ni-Cr‌‌alloys‌‌were‌‌each‌‌                                 
placed‌‌in‌‌a‌‌saliva‌‌solution‌‌with‌‌a‌‌sample‌‌of‌‌titanium,‌‌one‌‌in‌‌contact‌‌with‌‌the‌‌Ti‌‌and‌‌one‌‌not‌‌in‌‌contact‌‌as‌‌                                           
a‌ ‌control.‌ ‌The‌ ‌results‌ ‌showed‌ ‌a‌ ‌significant‌ ‌increase‌ ‌in‌ ‌the‌ ‌release‌ ‌of‌ ‌ions‌ ‌in‌ ‌the‌ ‌contacting‌ ‌group‌‌                                 
compared‌ ‌to‌ ‌the‌ ‌control‌ ‌group,‌ ‌and‌ ‌that‌ ‌the‌ ‌primary‌ ‌ion‌ ‌released‌ ‌was‌ ‌always‌ ‌Ni.‌‌ ‌  

‌ 
Pigatto,‌ ‌P.D.‌ ‌et‌ ‌al.,‌ ‌2014.‌ ‌Systemic‌ ‌allergic‌ ‌contact‌ ‌dermatitis‌ ‌associated‌ ‌with‌ ‌allergy‌ ‌to‌ ‌intraoral‌ ‌metals.‌‌                             
Dermatology‌ ‌Online‌ ‌Journal‌,‌ ‌20(10).‌ ‌ ‌   
https://www.researchgate.net/publication/270653544_Systemic_allergic_contact_dermatitis_associated_with_a‌
llergy_to_intraoral_metals‌ ‌ 
‌ 

- A‌‌case‌‌is‌‌presented‌‌wherein‌‌corrosion‌‌of‌‌dental‌‌restorations,‌‌indicated‌‌by‌‌an‌‌amalgam‌‌tattoo,‌‌resulted‌‌                             
in‌ ‌systemic‌ ‌nickel‌ ‌allergy‌ ‌syndrome.‌ ‌Hypersensitivity‌ ‌to‌ ‌nickel‌ ‌was‌ ‌confirmed‌ ‌with‌ ‌a‌ ‌lymphocyte‌‌                         
transformation‌ ‌test‌ ‌(LTT)‌ ‌and‌ ‌skin‌ ‌patch‌ ‌testing.‌ ‌The‌ ‌rashes‌ ‌resolved‌ ‌8‌ ‌months‌ ‌after‌ ‌removal‌ ‌of‌ ‌an‌‌                               
amalgam‌ ‌filling‌ ‌and‌ ‌implant‌ ‌crown‌ ‌located‌ ‌next‌ ‌to‌ ‌one‌ ‌another.‌ ‌(Note‌ ‌the‌ ‌implant‌ ‌itself,‌ ‌Ti,‌ ‌was‌ ‌not‌‌                                 
removed.)‌ ‌ 

- Amalgam‌ ‌contains‌ ‌8-9‌ ‌ppm‌ ‌nickel.‌‌  
- In‌‌the‌‌case‌‌they‌‌present,‌‌the‌‌problem‌‌arises‌‌from‌‌the‌‌interaction‌‌of‌‌the‌‌metals‌‌in‌‌the‌‌amalgam‌‌with‌‌the‌‌                                     

metals‌ ‌in‌ ‌her‌ ‌implant.‌ ‌Before‌ ‌they‌ ‌added‌ ‌her‌ ‌implant,‌ ‌the‌ ‌amalgam‌ ‌wasn't‌ ‌an‌ ‌observable‌ ‌problem.‌ ‌ 
‌ 

Stejskal,‌‌V.,‌‌2014.‌‌Metals‌‌as‌‌a‌‌common‌‌trigger‌‌of‌‌inflammation‌‌resulting‌‌in‌‌non-specific‌‌symptoms:‌‌Diagnosis‌‌                             
and‌ ‌treatment.‌ ‌‌The‌ ‌Israel‌ ‌Medical‌ ‌Association‌ ‌Journal:‌ ‌IMAJ,‌‌ ‌16(12),‌ ‌pp.‌ ‌753-758.‌ ‌ ‌   
http://www.ima.org.il/IMAJ/ViewArticle.aspx?year=2014&month=12&page=753‌‌ ‌  
‌ 

- Links‌‌metal‌‌allergies‌‌to‌‌CFS‌‌and‌‌FM.‌‌All‌‌5‌‌patients‌‌improved‌‌after‌‌removal‌‌of‌‌bodily‌‌metal.‌‌In‌‌4‌‌cases,‌‌                                     
the‌ ‌patient‌ ‌was‌ ‌allergic‌ ‌to‌ ‌multiple‌ ‌metals‌ ‌including‌ ‌nickel.‌‌ ‌  
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- Full‌ ‌recovery‌ ‌took‌ ‌between‌ ‌1‌ ‌and‌ ‌10‌ ‌years.‌‌ ‌  
‌ 

#new‌ ‌ 
Chen,‌ ‌B.‌ ‌et‌ ‌al.,‌ ‌2013.‌ ‌Urinary‌ ‌levels‌ ‌of‌ ‌nickel‌ ‌and‌ ‌chromium‌ ‌associated‌ ‌with‌ ‌dental‌ ‌restoration‌ ‌by‌‌                               
nickel–chromium‌ ‌based‌ ‌alloys.‌ ‌‌International‌ ‌Journal‌ ‌of‌ ‌Oral‌ ‌Science‌,‌ ‌5(1),‌ ‌pp.44-48.‌ ‌ 
https://www.nature.com/articles/ijos201313‌ ‌ 
‌ 

- Concluded‌ ‌that‌ ‌the‌ ‌nickel‌ ‌exposure‌ ‌from‌ ‌Ni–Cr‌ ‌dental‌ ‌alloys‌ ‌might‌ ‌be‌ ‌at‌ ‌the‌ ‌same‌ ‌level‌ ‌as‌ ‌dietary‌‌                                 
intake‌ ‌or‌ ‌even‌ ‌higher.‌‌ ‌  

- Also‌ ‌found‌ ‌that‌ ‌in‌ ‌people‌ ‌with‌ ‌nickel-containing‌ ‌crowns,‌ ‌their‌ ‌average‌ ‌urinary‌ ‌nickel‌ ‌decreased‌ ‌to‌‌                           
approximately‌ ‌the‌ ‌same‌ ‌level‌ ‌as‌ ‌the‌ ‌control‌ ‌group‌ ‌after‌ ‌about‌ ‌1‌ ‌month.‌‌ ‌  

‌ 
Zohdi,‌ ‌H.,‌‌Emami,‌‌M.‌‌and‌‌Shahverdi,‌‌H.R.,‌‌2012.‌‌Galvanic‌‌corrosion‌‌behavior‌‌of‌‌dental‌‌alloys.‌‌In‌‌Salas,‌‌B.V.‌‌                                 
and‌ ‌Schorr,‌ ‌M.‌ ‌(Ed.),‌ ‌‌Environmental‌ ‌and‌ ‌Industrial‌ ‌Corrosion‌ ‌–‌ ‌Practical‌ ‌and‌ ‌Theoretical‌ ‌Aspects‌ ‌(pp.‌‌                           
157-168).‌ ‌IntechOpen.‌ ‌ ‌   
http://cdn.intechopen.com/pdfs/41216/intech-galvanic_corrosion_behavior_of_dental_alloys.pdf‌ ‌ 
‌ 

- Placing‌‌stainless‌‌steel‌‌brackets‌‌or‌‌amalgam‌‌in‌‌direct‌‌contact‌‌with‌‌nitinol‌‌arch‌‌wire‌‌is‌‌not‌‌recommended,‌‌                               
because‌ ‌it‌ ‌increases‌ ‌the‌ ‌corrosion‌ ‌rate‌ ‌of‌ ‌the‌ ‌nitinol‌ ‌arch‌ ‌wire.‌ ‌Ceramic‌ ‌brackets‌ ‌should‌ ‌be‌ ‌used‌‌                               
instead‌ ‌of‌ ‌stainless‌ ‌steel‌ ‌brackets‌ ‌to‌ ‌help‌ ‌reduce‌ ‌galvanic‌ ‌corrosion.‌ ‌ 

- Corrosion‌ ‌can‌ ‌increase‌ ‌with‌ ‌surface‌ ‌area‌ ‌ratio‌ ‌of‌ ‌cathode/anode.‌ ‌ 
- Fluoride‌ ‌can‌ ‌impair‌ ‌the‌ ‌corrosion‌ ‌resistance‌ ‌of‌ ‌some‌ ‌alloys.‌ ‌ 
- Corrosion‌ ‌increases‌ ‌with‌ ‌pitting‌ ‌and‌ ‌crevices‌ ‌in‌ ‌the‌ ‌alloy.‌ ‌ 
- Temperature‌ ‌and‌ ‌pH‌ ‌changes‌ ‌due‌ ‌to‌ ‌foods‌ ‌and‌ ‌oxygen‌ ‌content‌ ‌of‌ ‌saliva‌ ‌also‌ ‌affect‌ ‌corrosion.‌‌ ‌  

‌ 
Amini,‌ ‌F.‌ ‌et‌ ‌al.,‌ ‌2011.‌ ‌Metal‌ ‌ion‌‌release‌‌from‌‌fixed‌‌orthodontic‌‌appliances‌‌—‌‌an‌‌in‌‌vivo‌‌study.‌‌‌The‌‌European‌‌                                     
Journal‌ ‌of‌ ‌Orthodontics‌,‌ ‌34(1),‌ ‌pp.126-130.‌ ‌ 
https://academic.oup.com/ejo/article/34/1/126/518051‌ ‌ 
‌ 

- This‌‌retrospective‌‌study‌‌was‌‌carried‌‌out‌‌on‌‌28‌‌subjects‌‌(16‌‌females‌‌and‌‌12‌‌males)‌‌who‌‌had‌‌undergone‌‌                                 
fixed‌ ‌orthodontic‌ ‌therapy‌‌for‌‌a‌‌duration‌‌of‌‌12–18‌‌months.‌‌A‌‌same-gender‌‌brother‌‌or‌‌sister‌‌(total‌‌of‌‌28‌‌                                 
subjects)‌ ‌was‌ ‌selected‌ ‌as‌ ‌a‌ ‌control.‌ ‌ 

- The‌ ‌mean‌ ‌salivary‌ ‌nickel‌ ‌(Ni)‌ ‌content‌ ‌in‌ ‌subjects‌ ‌with‌ ‌and‌ ‌without‌ ‌a‌‌fixed‌‌orthodontic‌‌appliance‌‌was‌‌                               
18.5‌ ‌±‌ ‌13.1‌ ‌and‌ ‌11.9‌ ‌±‌ ‌11.4‌ ‌ng/ml,‌ ‌respectively.‌ ‌ 

‌ 
Ciszewski,‌ ‌A.,‌ ‌Baraniak,‌ ‌M.‌ ‌and‌ ‌Urbanek-Brychczyńska,‌ ‌M.,‌ ‌2007.‌ ‌Corrosion‌ ‌by‌ ‌galvanic‌ ‌coupling‌ ‌between‌‌                         
amalgam‌ ‌and‌ ‌different‌ ‌chromium-based‌ ‌alloys.‌ ‌‌Dental‌ ‌Materials‌,‌ ‌23(10),‌ ‌pp.1256-1261.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://www.sciencedirect.com/science/article/abs/pii/S0109564106002983?via%3Dihub‌ ‌ 
‌ 

- An‌ ‌in‌ ‌vitro‌ ‌study‌ ‌of‌ ‌the‌ ‌corrosion‌ ‌of‌ ‌a‌ ‌nickel-chrome‌ ‌or‌ ‌cobalt-chrome‌ ‌alloy‌ ‌paired‌ ‌with‌ ‌silver‌ ‌amalgam.‌‌ ‌  
- It‌ ‌was‌ ‌found‌ ‌that‌ ‌nickel‌ ‌or‌ ‌cobalt‌ ‌(depending‌ ‌on‌ ‌the‌ ‌alloy‌ ‌used)‌ ‌appeared‌ ‌in‌ ‌the‌ ‌saliva‌ ‌solution‌ ‌and‌‌                                   

increased‌ ‌in‌ ‌concentration‌ ‌over‌ ‌time.‌ ‌ 
‌ 

Muris,‌ ‌J.‌ ‌and‌ ‌Feilzer,‌ ‌A.J.,‌ ‌2006.‌ ‌Micro‌ ‌analysis‌ ‌of‌ ‌metals‌ ‌in‌ ‌dental‌ ‌restorations‌ ‌as‌ ‌part‌ ‌of‌ ‌a‌ ‌diagnostic‌‌                                   
approach‌ ‌in‌ ‌metal‌ ‌allergies.‌ ‌‌Neuroendocrinology‌ ‌Letters,‌‌ ‌27(1),‌ ‌pp.‌ ‌49-52.‌‌ ‌  
http://www.melisa.org/pdf/Micro-analysis.pdf‌‌ ‌  
‌ 

- Two‌ ‌case‌ ‌studies‌ ‌are‌ ‌described‌ ‌to‌ ‌document‌ ‌the‌ ‌process‌ ‌of‌ ‌diagnosing‌ ‌allergy‌ ‌to‌ ‌dental‌ ‌metals.‌‌                             
Removal‌‌of‌‌just‌‌the‌‌offending‌‌metals‌‌resulted‌‌in‌‌complete‌‌resolution‌‌of‌‌skin‌‌rashes‌‌(case‌‌1)‌‌and‌‌fatigue‌‌                                 
(case‌ ‌2).‌ ‌ 

- Cites‌‌a‌‌Japanese‌‌article‌‌[Nogi89]‌‌that‌‌found‌‌that‌‌the‌‌cell‌‌voltage‌‌in‌‌the‌‌mouth‌‌varies‌‌greatly‌‌depending‌‌                                 
on‌ ‌saliva‌ ‌properties,‌ ‌and‌ ‌less‌ ‌so‌ ‌on‌ ‌the‌ ‌metal‌ ‌composition,‌ ‌making‌ ‌it‌ ‌very‌ ‌individual.‌‌ ‌  

‌ 
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Taher,‌ ‌N.M.‌ ‌and‌ ‌Al‌ ‌Jabab,‌ ‌A.S.,‌ ‌2003.‌ ‌Galvanic‌ ‌corrosion‌ ‌behavior‌ ‌of‌ ‌implant‌ ‌suprastructure‌ ‌dental‌ ‌alloys.‌‌                             
Dental‌ ‌Materials‌,‌ ‌19(1),‌ ‌pp.54-59.‌‌ ‌  
https://www.researchgate.net/publication/10976169_Galvanic_corrosion_behavior_of_implant_suprastructure_‌
dental_alloys‌‌ ‌  
‌ 

- A‌‌study‌‌of‌‌the‌‌corrosion‌‌of‌‌titanium‌‌coupled‌‌with‌‌various‌‌alloys‌‌in‌‌artificial‌‌saliva.‌‌The‌‌least‌‌acceptable‌‌                                 
couples‌ ‌were‌ ‌Ti/amalgam,‌ ‌Ti/Ti‌ ‌and‌ ‌Ti/R2000(CoCr),‌‌while‌‌the‌‌Ti/RCS(NiCr)‌‌couple‌‌showed‌‌unstable‌‌                       
galvanic‌ ‌corrosion‌ ‌behavior.‌ ‌The‌ ‌Ti/Ti‌ ‌pairing‌ ‌requires‌ ‌further‌ ‌investigation.‌ ‌ 

- Acceptable‌ ‌alloys‌ ‌to‌ ‌use‌ ‌with‌ ‌titanium‌ ‌implants‌ ‌were‌ ‌Pontallor-4‌ ‌(Au),‌ ‌R800‌ ‌(CoCr),‌ ‌Jelstar‌ ‌(AgPd).‌ ‌ 
‌ 

Fovet,‌ ‌Y.,‌‌Pourreyron,‌‌L.‌‌and‌‌Gal,‌‌J.Y.,‌‌2000.‌‌Corrosion‌‌by‌‌galvanic‌‌coupling‌‌between‌‌carbon‌‌fiber‌‌posts‌‌and‌‌                                 
different‌ ‌alloys.‌ ‌‌Dental‌ ‌Materials‌,‌ ‌16(5),‌ ‌pp.364-373.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌http://www.ncbi.nlm.nih.gov/pubmed/10915898‌‌ ‌  
‌ 

- Carbon‌ ‌posts‌ ‌embedded‌ ‌in‌ ‌resin‌ ‌were‌ ‌assessed‌ ‌when‌ ‌paired‌ ‌with‌ ‌Au‌ ‌alloy,‌ ‌NiCr,‌ ‌and‌ ‌amalgam‌ ‌in‌‌                               
artificial‌‌saliva.‌‌They‌‌conclude‌‌that‌‌galvanic‌‌activity‌‌is‌‌likely‌‌with‌‌carbon‌‌posts‌‌are‌‌paired‌‌with‌‌amalgam,‌‌                               
may‌ ‌occur‌ ‌with‌ ‌NiCr,‌ ‌and‌ ‌improbably‌ ‌(inducing‌ ‌very‌ ‌low‌ ‌currents)‌ ‌with‌ ‌gold‌ ‌alloy.‌ ‌ 

- States‌ ‌that‌ ‌corrosion‌ ‌of‌ ‌metal‌ ‌posts‌ ‌within‌ ‌post‌ ‌and‌ ‌core‌ ‌restorations‌ ‌has‌ ‌become‌ ‌well-known.‌ ‌ 
‌ 

Nogi,‌ ‌N.,‌ ‌1989.‌ ‌Electric‌ ‌current‌ ‌around‌ ‌dental‌ ‌metals‌ ‌as‌ ‌a‌ ‌factor‌ ‌producing‌ ‌allergenic‌ ‌metal‌ ‌ions‌‌in‌‌the‌‌oral‌‌                                   
cavity.‌ ‌‌Nihon‌ ‌Hifuka‌ ‌Gakkai‌ ‌Zasshi.‌ ‌The‌ ‌Japanese‌ ‌Journal‌ ‌of‌ ‌Dermatology‌,‌ ‌99(12),‌ ‌pp.1243-1254.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://www.ncbi.nlm.nih.gov/pubmed/2622059‌ ‌ 
‌ 

- An‌‌in‌‌vivo‌‌study‌‌of‌‌corrosion‌‌of‌‌dental‌‌metals‌‌in‌‌the‌‌mouth.‌‌Probes‌‌were‌‌used‌‌in‌‌the‌‌mouths‌‌of‌‌patients‌‌                                       
with‌‌and‌‌without‌‌allergic‌‌symptoms.‌‌They‌‌found‌‌that‌‌the‌‌cell‌‌behaviour‌‌varies‌‌with‌‌the‌‌metals‌‌involved,‌‌                               
but‌‌is‌‌even‌‌more‌‌sensitive‌‌to‌‌the‌‌oral‌‌environment‌‌of‌‌the‌‌individual‌‌patient,‌‌which‌‌can‌‌even‌‌change‌‌the‌‌                                   
direction‌ ‌of‌ ‌current‌ ‌flow.‌ ‌ 

- The‌‌mucous‌‌membrane‌‌itself‌‌acts‌‌as‌‌a‌‌cathode,‌‌with‌‌membrane-to-metal‌‌having‌‌higher‌‌voltages‌‌than‌‌                           
metal-to-metal;‌ ‌the‌ ‌presence‌ ‌of‌ ‌another‌ ‌metal‌ ‌is‌ ‌not‌ ‌required‌ ‌to‌ ‌complete‌ ‌the‌ ‌circuit.‌ ‌Amalgam‌ ‌and‌‌                             
silver‌ ‌alloys‌ ‌are‌ ‌more‌ ‌likely‌ ‌to‌ ‌be‌ ‌anodes‌ ‌and‌ ‌dissolve‌ ‌into‌ ‌the‌ ‌saliva.‌ ‌The‌ ‌presence‌ ‌of‌ ‌food‌ ‌affects‌                                   
voltage‌ ‌as‌ ‌well.‌‌ ‌  

‌ 
Spiechowicz,‌ ‌E.‌ ‌et‌ ‌al.,‌‌1984.‌‌Oral‌‌exposure‌‌to‌‌a‌‌nickel‐containing‌‌dental‌‌alloy‌‌of‌‌persons‌‌with‌‌hypersensitive‌‌                               
skin‌ ‌reactions‌ ‌to‌ ‌nickel.‌ ‌Contact‌ ‌dermatitis,‌ ‌10(4),‌ ‌pp.206-211.‌‌ ‌  
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0536.1984.tb00101.x‌ ‌ 
‌ 

- 10‌ ‌adults‌ ‌with‌ ‌nickel‌ ‌allergy‌ ‌agreed‌ ‌to‌ ‌have‌ ‌one‌ ‌or‌ ‌more‌ ‌restorations‌ ‌placed‌ ‌that‌ ‌were‌ ‌66%‌ ‌nickel‌‌                                 
(under‌‌ceramic‌‌crowns‌‌and‌‌bridges).‌‌In‌‌the‌‌1-3‌‌years‌‌follow-up,‌‌none‌‌of‌‌them‌‌had‌‌a‌‌dermal‌‌or‌‌mucosal‌‌                                   
reaction.‌ ‌“No‌ ‌local,‌ ‌distant‌ ‌or‌ ‌general‌ ‌reactions”‌ ‌-‌ ‌presumably‌ ‌that‌ ‌includes‌ ‌GI‌ ‌etc.‌ ‌ 

- Only‌‌the‌‌one‌‌alloy‌‌was‌‌present‌‌in‌‌all‌‌patients.‌‌“If‌‌more‌‌complex‌‌material‌‌situations‌‌are‌‌created,‌‌the‌‌oral‌‌                                   
electrochemical‌ ‌activity‌ ‌may‌ ‌increase,‌ ‌thereby‌ ‌influencing‌ ‌the‌ ‌possibility‌ ‌for‌ ‌biological‌ ‌reactions.”‌ ‌ 

- “Allergic‌ ‌reactions‌ ‌may‌ ‌develop‌ ‌after‌ ‌many‌ ‌years‌ ‌when‌ ‌corrosion‌ ‌and/‌ ‌or‌ ‌attrition‌ ‌have‌ ‌released‌‌                           
sufficient‌ ‌ions‌ ‌to‌ ‌trigger‌ ‌reactions.”‌ ‌ 

Medical‌ ‌ 
#new‌ ‌ 
US‌ ‌Food‌ ‌and‌ ‌Drug‌ ‌Administration,‌ ‌2019.‌ ‌Biological‌ ‌responses‌ ‌to‌ ‌metal‌ ‌implants.‌‌ ‌  
https://www.fda.gov/media/131150/download‌ ‌ 
‌ 

- Review‌ ‌article‌ ‌on‌ ‌the‌ ‌state‌ ‌of‌ ‌the‌ ‌research‌ ‌on‌ ‌adverse‌ ‌reactions‌ ‌to‌ ‌metals‌ ‌in‌ ‌medical‌ ‌implants.‌ ‌ 
‌ 
‌ 
‌ 
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#new‌ ‌ 
Shah,‌‌R.N.‌‌et‌‌al.,‌‌2021.‌‌Surgical‌‌clips‌‌metal‌‌allergy‌‌postlaparoscopic‌‌cholecystectomy.‌‌IJS‌‌Global‌‌Health‌,‌‌4(1),‌‌                             
p.e48.‌ ‌ 
https://journals.lww.com/ijsgh/Fulltext/2021/01010/Surgical_clips_metal_allergy_postlaparoscopic.6.aspx‌ ‌ 
‌ 

- A‌ ‌case‌ ‌of‌ ‌a‌ ‌patient‌ ‌who‌ ‌suffered‌ ‌with‌ ‌myalgia,‌ ‌joint‌ ‌pain‌ ‌and‌ ‌tenderness,‌ ‌cognitive‌ ‌issues,‌ ‌IBS,‌‌                               
stomach‌‌cramps,‌‌dry‌‌skin‌‌and‌‌hair,‌‌hair‌‌loss,‌‌vision‌‌changes‌‌with‌‌dry‌‌eyes,‌‌anxiety,‌‌fatigue,‌‌hoarseness‌‌                               
of‌ ‌voice,‌ ‌racing‌ ‌heart,‌ ‌high‌ ‌blood‌ ‌pressure,‌ ‌and‌ ‌hand‌ ‌tremors‌ ‌since‌ ‌having‌ ‌her‌ ‌gallbladder‌ ‌out.She‌‌                             
tested‌ ‌positive‌ ‌for‌ ‌nickel‌ ‌and‌ ‌cobalt‌ ‌allergy‌ ‌by‌ ‌LTT.‌‌ ‌  

- The‌ ‌clips‌ ‌were‌ ‌removed‌ ‌laparoscopically‌ ‌with‌ ‌fluoroscopy‌ ‌and‌ ‌her‌ ‌symptoms‌ ‌resolved‌ ‌6‌ ‌weeks‌ ‌later.‌ ‌ 
‌ 

Fisher,‌ ‌J.R.,‌ ‌Rosenblum,‌ ‌G.A.‌ ‌and‌ ‌Thomson,‌ ‌B.D.,‌ ‌1982.‌ ‌Asthma‌ ‌induced‌ ‌by‌ ‌nickel.‌ ‌‌JAMA‌,‌ ‌248(9),‌‌                           
pp.1065-1066.‌‌ ‌  
https://jamanetwork.com/journals/jama/article-abstract/377202‌ ‌ 
‌ 

- A‌‌woman‌‌presenting‌‌with‌‌a‌‌nine-month‌‌history‌‌of‌‌right‌‌upper‌‌quadrant‌‌(RUQ)‌‌abdominal‌‌discomfort‌‌and‌‌                             
swelling‌ ‌of‌ ‌her‌ ‌face,‌ ‌lips,‌ ‌and‌ ‌hands,‌ ‌accompanied‌ ‌by‌ ‌stridor‌ ‌and‌‌wheezing,‌‌but‌‌without‌‌skin‌‌rash‌‌or‌‌                                 
urticaria.‌ ‌She‌ ‌had‌ ‌her‌ ‌gallbladder‌ ‌removed‌ ‌10‌ ‌months‌ ‌before,‌ ‌and‌ ‌her‌ ‌symptoms‌ ‌began‌ ‌four‌‌weeks‌‌                             
later.‌ ‌Her‌ ‌episodes‌ ‌of‌ ‌wheezing‌ ‌and‌ ‌swelling‌ ‌were,‌ ‌at‌ ‌times,‌ ‌precipitated‌ ‌by‌ ‌eating‌ ‌and‌ ‌were‌ ‌also‌‌                               
exacerbated‌ ‌by‌ ‌certain‌ ‌activities‌ ‌(e.g.‌ ‌shaving‌ ‌her‌ ‌legs).‌ ‌Her‌ ‌nickel‌ ‌patch‌ ‌test‌ ‌produced‌ ‌immediate‌‌                           
localized‌ ‌swelling‌ ‌and‌ ‌itching,‌ ‌and‌ ‌bronchospasm.‌ ‌ 

- Stainless‌‌Steel‌‌Hemoclips‌‌were‌‌used‌‌in‌‌the‌‌surgery.‌‌A‌‌DMG‌‌test‌‌on‌‌the‌‌clips‌‌was‌‌negative,‌‌but‌‌taping‌‌                                   
them‌ ‌to‌ ‌the‌ ‌patient’s‌ ‌arm‌ ‌resulted‌ ‌in‌ ‌quick‌ ‌recurrence‌ ‌of‌ ‌symptoms.‌ ‌ 

- Her‌ ‌symptoms‌ ‌resolved‌ ‌quickly‌ ‌on‌ ‌removal‌ ‌of‌ ‌the‌ ‌clips.‌ ‌Occasional‌ ‌mild‌ ‌hand‌ ‌and‌ ‌facial‌ ‌swelling,‌‌                             
without‌ ‌respiratory‌ ‌symptoms,‌ ‌is‌ ‌managed‌ ‌with‌ ‌a‌ ‌low‌ ‌nickel‌ ‌diet‌ ‌and‌ ‌environmental‌ ‌avoidance.‌ ‌ 

‌ 
Mehta,‌‌V.,‌‌Vasanth,‌‌V.‌‌and‌‌Balachandran,‌‌C.,‌‌2011.‌‌Nickel‌‌contact‌‌dermatitis‌‌from‌‌hypodermic‌‌needles.‌‌‌Indian‌‌                             
Journal‌ ‌of‌ ‌Dermatology‌,‌ ‌56(2),‌ ‌p.237.‌‌ ‌  
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3108538/‌‌ ‌  
‌ 

- Two‌‌case‌‌studies‌‌are‌‌presented,‌‌patients‌‌with‌‌a‌‌1+‌‌and‌‌2+‌‌nickel‌‌allergy‌‌having‌‌dermatitis‌‌to‌‌needles‌‌in‌‌                                   
a‌ ‌hospital‌ ‌setting.‌ ‌ 

- The‌ ‌DMG‌ ‌test‌ ‌was‌ ‌negative‌ ‌but‌ ‌the‌ ‌needles‌ ‌sampled‌ ‌had‌ ‌8%‌ ‌nickel.‌ ‌ 
- Concludes‌ ‌with‌ ‌a‌ ‌time‌ ‌limit‌ ‌for‌ ‌infusions‌ ‌while‌ ‌using‌ ‌steel‌ ‌needles‌ ‌based‌ ‌on‌ ‌the‌ ‌EU‌ ‌Nickel‌ ‌Directive.‌ 

‌ 
Bircher,‌ ‌A.J.‌ ‌et‌ ‌al.,‌ ‌2009.‌ ‌Systemic‌ ‌allergic‌ ‌dermatitis‌ ‌reaction‌ ‌to‌ ‌nickel‌ ‌released‌ ‌from‌ ‌an‌ ‌eyelet‌ ‌in‌ ‌an‌‌                                 
intravenous‌ ‌catheter.‌ ‌‌Contact‌ ‌Dermatitis‌,‌ ‌61(3),‌ ‌pp.180-182.‌ ‌ 
‌ 

- Case‌ ‌study‌ ‌of‌ ‌a‌ ‌woman‌ ‌on‌ ‌IV‌ ‌nutrition‌ ‌who‌ ‌presented‌ ‌with‌ ‌a‌ ‌widespread‌ ‌rash‌ ‌in‌ ‌the‌ ‌large‌ ‌folds.‌‌                                   
Extensive‌ ‌allergy‌‌testing‌‌resulted‌‌in‌‌a‌‌positive‌‌reaction‌‌only‌‌to‌‌a‌‌nickel‌‌patch‌‌test.‌‌Oral‌‌challenge‌‌with‌‌                                 
nickel‌ ‌gave‌ ‌her‌‌a‌‌reaction‌‌in‌‌4‌‌hours.‌‌The‌‌catheter‌‌was‌‌used‌‌to‌‌deliver‌‌glucose‌‌for‌‌3‌‌hours‌‌and‌‌there‌‌                                       
was‌ ‌no‌ ‌reaction.‌‌ ‌  

- The‌ ‌metal‌ ‌eyelet‌ ‌in‌ ‌the‌ ‌catheter‌ ‌was‌ ‌analyzed‌ ‌and‌ ‌found‌ ‌to‌ ‌be‌ ‌over‌ ‌80%‌ ‌nickel.‌‌ ‌  
- Cites‌ ‌previous‌ ‌work‌ ‌where‌ ‌the‌ ‌glucose‌ ‌solution‌ ‌was‌ ‌found‌ ‌to‌ ‌contain‌ ‌significant‌ ‌nickel‌ ‌after‌ ‌being‌‌                             

passed‌ ‌through‌ ‌the‌ ‌catheter.‌ ‌ 
- Implies‌ ‌that‌ ‌long-term‌ ‌exposure‌ ‌to‌ ‌nickel‌ ‌may‌ ‌be‌ ‌the‌ ‌root‌ ‌cause‌ ‌of‌ ‌systemic‌ ‌dermatitis.‌ ‌ 

‌ 
#new‌ ‌ 
Raison‐Peyron,‌ ‌N.‌ ‌et‌ ‌al.,‌ ‌2005.‌ ‌Nickel‐elicited‌ ‌systemic‌ ‌contact‌ ‌dermatitis‌ ‌from‌ ‌a‌ ‌peripheral‌ ‌intravenous‌‌                         
catheter.‌ ‌‌Contact‌ ‌Dermatitis‌,‌ ‌53(4),‌ ‌pp.222-225.‌ ‌ 
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/16191020/‌ ‌ 
‌ 
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- Two‌ ‌patients‌ ‌developed‌ ‌a‌ ‌diffuse‌ ‌recurrent‌ ‌maculopapular‌ ‌rash‌ ‌during/after‌ ‌use‌ ‌of‌ ‌a‌ ‌peripheral‌‌                         
polyurethane‌ ‌venous‌ ‌catheter.‌ ‌A‌ ‌small‌ ‌metallic‌ ‌eyelet‌ ‌gave‌ ‌a‌ ‌positive‌ ‌DMG‌ ‌test‌ ‌and‌ ‌nickel‌ ‌release‌‌                             
under‌ ‌normal‌ ‌use‌ ‌was‌ ‌confirmed‌ ‌despite‌ ‌denial‌ ‌by‌ ‌the‌ ‌manufacturer.‌ ‌  

- They‌ ‌report‌ ‌that‌ ‌this‌ ‌reaction‌ ‌often‌ ‌occurs‌ ‌during‌ ‌the‌ ‌postoperative‌ ‌or‌ ‌postpartum‌‌period‌‌and‌‌say‌‌its‌‌                               
frequency‌ ‌is‌ ‌probably‌ ‌underestimated‌ ‌because‌ ‌it‌ ‌is‌ ‌often‌ ‌considered‌ ‌as‌ ‌a‌ ‌cutaneous‌ ‌drug‌ ‌reaction.‌‌ ‌  

Orthopedic‌ ‌Implants‌ ‌ 
Haddad,‌‌S.F.‌‌et‌‌al.,‌‌2019.‌‌Exploring‌‌the‌‌incidence,‌‌implications,‌‌and‌‌relevance‌‌of‌‌metal‌‌allergy‌‌to‌‌orthopaedic‌‌                               
surgeons.‌ ‌‌JAAOS‌ ‌Global‌ ‌Research‌ ‌&‌ ‌Reviews‌,‌ ‌3(4),‌ ‌p.e023.‌‌ ‌  
https://journals.lww.com/jaaosglobal/Fulltext/2019/04000/Exploring_the_Incidence,_Implications,_and.3.aspx‌ ‌ 
‌ 

- 100‌‌patients‌‌who‌‌were‌‌referred‌‌for‌‌allergy‌‌testing,‌‌either‌‌before‌‌or‌‌after‌‌having‌‌an‌‌implant‌‌placed,‌‌were‌‌                                 
split‌ ‌into‌ ‌2‌ ‌groups‌ ‌based‌ ‌on‌ ‌their‌ ‌history‌ ‌of‌ ‌dermatitis.‌ 

- In‌ ‌those‌ ‌with‌ ‌dermatitis,‌ ‌32%‌ ‌were‌‌allergic‌‌to‌‌nickel.‌‌In‌‌those‌‌without‌‌dermatitis,‌‌10%‌‌were‌‌allergic‌‌to‌‌                                 
nickel.‌ ‌[Therefore‌ ‌dermatitis‌ ‌isn’t‌ ‌a‌ ‌great‌ ‌indicator‌ ‌of‌ ‌allergy.]‌ ‌ 

- “The‌‌clinical‌‌manifestations‌‌of‌‌metal‌‌implant‌‌hypersensitivity‌‌can‌‌be‌‌nonspecific‌‌and‌‌difficult‌‌to‌‌trace‌‌to‌‌                             
a‌ ‌symptomatic‌ ‌implant.‌ ‌Patients‌ ‌with‌ ‌contact‌ ‌dermatitis‌ ‌may‌ ‌present‌ ‌with‌ ‌widely‌ ‌varying‌ ‌complaints,‌‌                         
including‌ ‌systemic‌ ‌eczematous‌ ‌dermatitis‌ ‌versus‌ ‌skin‌‌reactions.‌‌Swelling‌‌and‌‌pain‌‌at‌‌the‌‌implant‌‌site‌‌                           
are‌ ‌common,‌ ‌mimicking‌ ‌nonunion‌ ‌or‌‌surgical‌‌site‌‌infection.‌‌Occasionally,‌‌hypersensitive‌‌patients‌‌may‌‌                       
develop‌ ‌draining‌ ‌sinus‌ ‌tracts‌ ‌and‌ ‌soft-tissue‌ ‌necrosis‌ ‌surrounding‌ ‌symptomatic‌ ‌implants.”‌ ‌ 

- “The‌ ‌presence‌ ‌of‌ ‌a‌ ‌metal‌ ‌allergy‌ ‌history‌ ‌or‌ ‌a‌ ‌positive‌ ‌patch‌ ‌test‌ ‌does‌ ‌not‌ ‌prove‌ ‌the‌ ‌causality‌ ‌of‌‌                                   
postoperative‌ ‌complications‌ ‌relating‌ ‌to‌ ‌a‌ ‌suspected‌ ‌allergic‌ ‌reaction,‌ ‌although‌ ‌such‌ ‌findings‌ ‌should‌‌                       
raise‌ ‌suspicions‌ ‌and‌ ‌warrant‌ ‌further‌ ‌investigation.”‌‌ ‌  

‌ 
Zondervan,‌ ‌R.L.‌ ‌et‌ ‌al.,‌ ‌2019.‌ ‌Improved‌ ‌outcomes‌ ‌in‌ ‌patients‌‌with‌‌positive‌‌metal‌‌sensitivity‌‌following‌‌revision‌‌                             
total‌ ‌knee‌ ‌arthroplasty.‌ ‌‌Journal‌ ‌of‌ ‌Orthopaedic‌ ‌Surgery‌ ‌and‌ ‌Research‌,‌ ‌14(1),‌ ‌p.182.‌ ‌ 
https://josr-online.biomedcentral.com/articles/10.1186/s13018-019-1228-4‌ ‌ 
‌ 

- 46‌‌patients‌‌underwent‌‌a‌‌revision‌‌surgery‌‌of‌‌their‌‌TKA;‌‌39‌‌were‌‌allergic‌‌to‌‌metals‌‌(80%‌‌to‌‌nickel)‌‌and‌‌7‌‌                                     
were‌‌not.‌‌On‌‌average,‌‌the‌‌reactive‌‌group‌‌had‌‌more‌‌pain‌‌before‌‌revision,‌‌but‌‌a‌‌greater‌‌range‌‌of‌‌motion.‌‌                                   
The‌ ‌average‌ ‌pain‌ ‌decreased‌‌to‌‌comparable‌‌levels‌‌for‌‌the‌‌allergic‌‌and‌‌non-allergic‌‌groups‌‌at‌‌6‌‌weeks‌‌                               
post-revision.‌ ‌The‌ ‌average‌ ‌pain‌ ‌for‌ ‌the‌ ‌allergic‌ ‌group‌ ‌continued‌ ‌to‌ ‌decrease‌ ‌even‌ ‌up‌ ‌to‌ ‌the‌ ‌final‌‌                               
checkup‌ ‌after‌ ‌1‌ ‌year.‌ ‌There‌ ‌was‌ ‌not‌ ‌enough‌ ‌data‌ ‌to‌ ‌assess‌ ‌the‌ ‌non-allergic‌ ‌group’s‌ ‌progress‌ ‌at‌ ‌1‌ ‌year.‌ ‌ 

- On‌‌a‌‌graph‌‌of‌‌percent‌‌change‌‌in‌‌pain‌‌vs.‌‌sensitivity‌‌score,‌‌it‌‌appears‌‌that‌‌in‌‌5‌‌cases‌‌the‌‌pain‌‌actually‌‌                                       
increased‌ ‌post-revision,‌ ‌and‌ ‌in‌ ‌7‌ ‌cases‌ ‌it‌ ‌remained‌ ‌the‌ ‌same,‌ ‌so‌ ‌pain‌ ‌decreased‌ ‌in‌ ‌34/46‌ ‌=‌ ‌74%.‌‌                                 
These‌‌appear‌‌to‌‌be‌‌mainly‌‌for‌‌LTT‌‌sensitivity‌‌scores‌‌<‌‌4‌‌(“non-reactive”‌‌and‌‌“mildly‌‌reactive”‌‌ranges).‌‌                               
Unexpectedly,‌ ‌the‌ ‌pain‌ ‌increase‌ ‌was‌ ‌greatest‌ ‌for‌ ‌those‌ ‌in‌ ‌the‌ ‌“mildly‌ ‌reactive”‌ ‌range.‌ ‌[Maybe‌ ‌the‌‌                             
revision‌ ‌created‌ ‌a‌ ‌second‌ ‌allergy,‌ ‌or‌ ‌scar‌ ‌tissue?]‌ ‌Yet,‌ ‌all‌ ‌patients‌ ‌reported‌ ‌being‌ ‌satisfied‌ ‌after‌ ‌the‌‌                               
revision.‌ ‌ 

- Patients‌ ‌with‌ ‌the‌ ‌highest‌ ‌LTT‌ ‌sensitivity‌ ‌scores‌ ‌actually‌ ‌had‌ ‌a‌ ‌‌less‌ ‌‌dramatic‌ ‌reduction‌ ‌in‌ ‌pain.‌ ‌ 
‌ 

Dmochowski,‌‌J.M.,‌‌Royal,‌‌J.T.‌‌and‌‌Lourie,‌‌G.M.,‌‌2019.‌‌Could‌‌a‌‌titanium‌‌ulnar‌‌shortening‌‌plate‌‌trigger‌‌a‌‌metal‌‌                                 
allergy?‌ ‌A‌ ‌case‌ ‌report.‌ ‌‌Journal‌ ‌of‌ ‌Wrist‌ ‌Surgery‌.‌ ‌DOI:‌ ‌10.1055/s-0039-1677742.‌ ‌ 
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-0039-1677742‌ ‌ 
‌ 

- Case‌‌report‌‌of‌‌a‌‌woman‌‌who‌‌had‌‌a‌‌plate‌‌made‌‌of‌‌titanium‌‌alloy‌‌and‌‌pure‌‌titanium‌‌screws‌‌implanted‌‌to‌‌                                     
repair‌‌an‌‌injured‌‌wrist.‌‌Both‌‌contained‌‌trace‌‌amounts‌‌of‌‌nickel.‌‌A‌‌different‌‌pain‌‌developed.‌‌There‌‌was‌‌                               
no‌ ‌evidence‌ ‌of‌ ‌implant‌ ‌loosening,‌ ‌no‌ ‌infection,‌ ‌and‌ ‌normal‌ ‌nerve‌ ‌conduction,‌ ‌but‌ ‌there‌ ‌was‌ ‌some‌‌                             
edema.‌ ‌ 

- On‌‌removal,‌‌there‌‌was‌‌dark‌‌debris‌‌and‌‌obvious‌‌inflammation.‌‌Her‌‌patch‌‌test‌‌showed‌‌nickel‌‌as‌‌her‌‌only‌‌                                 
metal‌‌allergy,‌‌even‌‌though‌‌she‌‌claimed‌‌no‌‌previous‌‌skin‌‌reactions‌‌to‌‌metals.‌‌At‌‌3‌‌months‌‌her‌‌pain‌‌was‌‌                                   
resolved.‌ ‌ 

‌ 

https://journals.lww.com/jaaosglobal/Fulltext/2019/04000/Exploring_the_Incidence,_Implications,_and.3.aspx
https://josr-online.biomedcentral.com/articles/10.1186/s13018-019-1228-4
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-0039-1677742


#new‌ ‌ 
Heitmiller,‌‌K.‌‌et‌‌al.,‌‌2015.‌‌Patch‌‌testing‌‌for‌‌metal‌‌allergy‌‌with‌‌manufacturer-supplied‌‌materials‌‌before‌‌Nuss‌‌bar‌‌                               
insertion.‌ ‌‌Dermatitis‌,‌ ‌26(6),‌ ‌pp.271-275.‌ ‌ 
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/26551606/‌ ‌ 
‌ 

- People‌‌given‌‌a‌‌sample‌‌of‌‌Nuss‌‌bar‌‌didn't‌‌react‌‌to‌‌it‌‌on‌‌their‌‌skin‌‌but‌‌reacted‌‌to‌‌the‌‌implanted‌‌material.‌‌                                       
"We‌‌conclude‌‌that‌‌the‌‌metal‌‌disc‌‌offered‌‌by‌‌the‌‌Nuss‌‌bar‌‌manufacturer‌‌for‌‌preoperative‌‌assessment‌‌for‌‌                               
metal‌ ‌allergy‌ ‌among‌ ‌PE‌ ‌patients‌ ‌is‌ ‌not‌ ‌adequately‌ ‌sensitive‌ ‌in‌ ‌screening‌ ‌for‌ ‌nickel‌ ‌allergy‌‌                           
preoperatively.‌ ‌Patch‌ ‌testing‌ ‌with‌ ‌metals‌ ‌in‌ ‌petrolatum‌ ‌is‌ ‌a‌‌more‌‌sensitive‌‌and‌‌accurate‌‌preoperative‌‌                           
method‌ ‌to‌ ‌test‌ ‌for‌ ‌nickel‌ ‌allergy."‌ ‌ 

- Jonker‌‌and‌‌Bruynzeel‌‌found‌‌that‌‌8.2%‌‌of‌‌patients‌‌displayed‌‌late‌‌positive‌‌patch‌‌test‌‌reactions‌‌at‌‌144‌‌or‌‌                                 
168‌ ‌hours‌ ‌to‌ ‌certain‌ ‌allergens‌ ‌including‌ ‌nickel‌ ‌sulfate.‌ ‌It‌ ‌is‌ ‌possible‌ ‌that‌ ‌due‌ ‌to‌ ‌the‌ ‌decreased‌‌                               
bioavailability‌ ‌of‌ ‌nickel‌ ‌in‌ ‌the‌ ‌disc,‌ ‌it‌ ‌may‌ ‌need‌ ‌to‌ ‌be‌ ‌in‌ ‌place‌ ‌for‌ ‌longer‌ ‌than‌ ‌48‌ ‌hours.‌ ‌ 

- The‌ ‌disc‌ ‌may‌ ‌be‌ ‌better‌ ‌used‌ ‌as‌ ‌an‌ ‌intradermal‌ ‌implant‌ ‌to‌ ‌study‌ ‌local‌ ‌hypersensitivity‌ ‌reactions.‌‌                             
Implanting‌ ‌the‌ ‌disc‌ ‌would‌ ‌expose‌ ‌it‌ ‌to‌ ‌body‌ ‌fluids‌ ‌and‌‌increase‌‌its‌‌bioavailability.‌‌However,‌‌this‌‌is‌‌an‌‌                                 
invasive‌ ‌technique‌ ‌that‌ ‌requires‌ ‌local‌ ‌surgery.‌ ‌ 

‌ 
Frigerio,‌ ‌E.‌ ‌et‌ ‌al.,‌ ‌2011.‌ ‌Metal‌ ‌sensitivity‌ ‌in‌ ‌patients‌ ‌with‌ ‌orthopaedic‌ ‌implants:‌‌A‌‌prospective‌‌study.‌‌‌Contact‌‌                               
Dermatitis‌,‌ ‌64(5),‌ ‌pp.273-279.‌ ‌ ‌   
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.860.7159&rep=rep1&type=pdf‌ ‌ 
‌ 

- One‌‌year‌‌post-implantation‌‌(72‌‌patients),‌‌5‌‌patients‌‌who‌‌had‌‌initially‌‌tested‌‌negative‌‌for‌‌a‌‌metal‌‌allergy‌‌                               
became‌ ‌positive‌ ‌for‌ ‌at‌ ‌least‌ ‌one‌ ‌or‌ ‌more‌ ‌metal‌ ‌constituents‌ ‌of‌ ‌the‌ ‌prosthesis‌ ‌on‌ ‌at‌ ‌least‌ ‌one‌‌or‌‌the‌‌                                     
other‌ ‌test.‌ ‌ 

- Suggests‌ ‌that‌ ‌exposure‌ ‌to‌ ‌the‌ ‌metals‌ ‌in‌ ‌the‌ ‌prostheses‌ ‌led‌ ‌to‌ ‌sensitization.‌ ‌ 
- Some‌ ‌patients‌ ‌tested‌ ‌positive‌ ‌when‌ ‌they‌ ‌had‌ ‌no‌ ‌history‌ ‌of‌ ‌allergic‌ ‌reaction.‌ ‌Authors‌ ‌conclude‌ ‌that‌‌                             

testing‌ ‌prior‌ ‌to‌ ‌choosing‌ ‌an‌ ‌implant‌ ‌is‌ ‌important.‌ ‌ 
- Most‌‌of‌‌the‌‌patients‌‌tested‌‌positive‌‌for‌‌nickel‌‌(21%),‌‌followed‌‌by‌‌cobalt‌‌(8%),‌‌palladium‌‌(3%),‌‌chromium‌‌                               

(2%),‌‌and‌‌molybdenum‌‌(2%).‌‌Positivity‌‌for‌‌cobalt,‌‌chromium‌‌and‌‌palladium‌‌was‌‌always‌‌associated‌‌with‌‌                           
a‌ ‌positive‌ ‌reaction‌ ‌to‌ ‌nickel,‌ ‌probably‌ ‌because‌ ‌of‌ ‌cross-reactivity.‌ ‌There‌ ‌were‌ ‌no‌ ‌positive‌ ‌results‌ ‌for‌‌                             
titanium‌ ‌or‌ ‌vanadium‌ ‌before‌ ‌or‌ ‌after,‌ ‌due‌ ‌to‌ ‌lower‌ ‌sensitization‌ ‌rates.‌ ‌ 

Vascular,‌ ‌Cardiac‌ ‌and‌ ‌Other‌ ‌Implants‌ ‌ 
#new‌ ‌ 
Resor,‌ ‌C.D.,‌ ‌Goldminz,‌ ‌A.M.,‌ ‌Shekar,‌ ‌P.,‌ ‌Padera,‌ ‌R.,‌ ‌O’Gara,‌ ‌P.T.‌ ‌and‌ ‌Shah,‌ ‌P.B.,‌ ‌2020.‌ ‌Systemic‌ ‌Allergic‌‌                               
Contact‌ ‌Dermatitis‌ ‌Due‌ ‌to‌ ‌a‌ ‌GORE‌ ‌CARDIOFORM‌ ‌Septal‌ ‌Occluder‌ ‌Device:‌ ‌A‌ ‌Case‌ ‌Report‌ ‌and‌ ‌Literature‌‌                             
Review.‌ ‌‌JACC:‌ ‌Case‌ ‌Reports‌,‌ ‌2(12),‌ ‌pp.1867-1871.‌ ‌ 
https://www.sciencedirect.com/science/article/pii/S2666084920306872‌ ‌ 
‌ 

- A‌‌case‌‌study‌‌of‌‌a‌‌woman‌‌who‌‌had‌‌diffuse‌‌itchy‌‌hives‌‌after‌‌having‌‌a‌‌Gore‌‌Septal‌‌Occluder‌‌implanted‌‌for‌‌                                     
atrial‌ ‌septal‌ ‌defect.‌ ‌She‌ ‌tested‌ ‌positive‌ ‌(severe)‌ ‌to‌ ‌nickel.‌ ‌ 

- The‌ ‌device‌ ‌tested‌ ‌negative‌ ‌to‌ ‌DMG.‌ ‌ 
- Over‌ ‌8‌ ‌weeks,‌ ‌she‌ ‌practiced‌ ‌avoidance,‌ ‌a‌ ‌low-nickel‌ ‌diet,‌‌and‌‌took‌‌antihistamines.‌‌She‌‌continued‌‌to‌‌                             

worsen.‌ ‌A‌ ‌week‌ ‌after‌ ‌explanting‌ ‌the‌ ‌device‌ ‌her‌ ‌symptoms‌ ‌cleared‌ ‌up.‌ ‌ 
‌ 

#new‌ ‌ 
Jellison,‌‌F.C.,‌‌Baldwin,‌‌D.D.,‌‌Berger,‌‌K.A.,‌‌Maynes,‌‌L.J.‌‌and‌‌Desai,‌‌P.J.,‌‌2005.‌‌Comparison‌‌of‌‌nonabsorbable‌‌                             
polymer‌ ‌ligating‌ ‌and‌ ‌standard‌ ‌titanium‌ ‌clips‌ ‌with‌ ‌and‌ ‌without‌ ‌a‌ ‌vascular‌‌cuff.‌‌‌Journal‌‌of‌‌Endourology‌,‌‌19(7),‌‌                               
pp.889-893.‌ ‌ 
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/16190852/‌‌ ‌  
‌ 

https://pubmed.ncbi.nlm.nih.gov/26551606/
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.860.7159&rep=rep1&type=pdf
https://www.sciencedirect.com/science/article/pii/S2666084920306872
https://pubmed.ncbi.nlm.nih.gov/16190852/


- In‌ ‌in‌ ‌vitro‌ ‌testing‌ ‌using‌ ‌equine‌ ‌veins,‌ ‌nonabsorbable‌‌polymer‌‌clips‌‌were‌‌found‌‌to‌‌perform‌‌better‌‌than‌‌                               
titanium‌‌clips‌‌in‌‌all‌‌cases‌‌except‌‌5-mm‌‌arteries.‌‌Using‌‌a‌‌1-mm‌‌vascular‌‌cuff‌‌improved‌‌the‌‌results‌‌in‌‌all‌‌                                   
cases.‌ ‌ 

‌ 
#new‌ ‌ 
Nair,‌‌P.S.‌‌et‌‌al.,‌‌2021.‌‌Migraine-like‌‌headaches‌‌associated‌‌with‌‌nickel‌‌allergy‌‌requiring‌‌removal‌‌of‌‌atrial‌‌septal‌‌                               
defect‌ ‌closure‌ ‌device.‌‌ ‌Indian‌ ‌Journal‌ ‌of‌ ‌Thoracic‌ ‌and‌ ‌Cardiovascular‌ ‌Surgery‌.‌‌ ‌  
https://link.springer.com/article/10.1007/s12055-021-01155-8‌ ‌ 
‌ 

- A‌‌case‌‌of‌‌nickel‌‌allergy‌‌to‌‌an‌‌atrial‌‌septal‌‌defect‌‌occluder‌‌causing‌‌debilitating‌‌migraine-like‌‌symptoms,‌                             
fatigue,‌‌confusion,‌‌dizziness‌‌and‌‌psychological‌‌detachment.‌‌Patch‌‌testing‌‌was‌‌strong‌‌positive‌‌for‌‌nickel‌‌                         
and‌ ‌there‌ ‌was‌ ‌no‌ ‌blood‌ ‌toxicity.‌ ‌ 

- The‌‌device‌‌was‌‌removed‌‌and‌‌replaced‌‌with‌‌a‌‌patch.‌‌At‌‌a‌‌3-month‌‌follow-up‌‌appointment,‌‌the‌‌patient’s‌‌                               
headaches‌ ‌had‌ ‌completely‌ ‌resolved.‌ ‌ 

‌ 
#new‌ ‌ 
Woźniak-Dąbrowska,‌ ‌K.‌ ‌et‌ ‌al.,‌ ‌2020.‌ ‌Skin‌ ‌allergic‌‌reaction‌‌to‌‌a‌‌spinal‌‌cord‌‌stimulation‌‌(SCS):‌‌An‌‌analysis‌‌of‌‌                                 
the‌ ‌world‌ ‌literature‌ ‌and‌ ‌a‌ ‌case‌ ‌report.‌ ‌‌Advances‌ ‌in‌ ‌Dermatology‌ ‌and‌ ‌Allergology/Postȩpy‌ ‌Dermatologii‌ ‌i‌‌                           
Alergologii‌,‌ ‌37(1),‌ ‌p.114.‌ ‌ 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7247077/‌ ‌ 
‌ 

- A‌‌month‌‌after‌‌SCS‌‌implantation‌‌the‌‌patient‌‌had‌‌redness,‌‌pain‌‌and‌‌itching‌‌near‌‌the‌‌implanted‌‌battery.‌‌A‌‌                                 
metal-induced‌‌contact‌‌dermatitis‌‌to‌‌nickel‌‌and‌‌palladium‌‌was‌‌diagnosed‌‌by‌‌patch‌‌test;‌‌these‌‌were‌‌both‌‌                             
metals‌ ‌in‌ ‌the‌ ‌battery.‌ ‌The‌ ‌SCS‌ ‌was‌ ‌eventually‌ ‌removed‌‌and‌‌on‌‌the‌‌first‌‌day‌‌a‌‌reduction‌‌in‌‌local‌‌skin‌‌                                     
reaction‌ ‌was‌ ‌observed‌ ‌and‌ ‌the‌ ‌patient‌ ‌reported‌ ‌less‌ ‌itching.‌ ‌ 

- The‌ ‌authors‌ ‌describe‌‌2‌‌other‌‌reported‌‌cases‌‌and‌‌note‌‌that‌‌none‌‌of‌‌these‌‌patients‌‌reported‌‌an‌‌allergy‌‌                                 
prior‌ ‌to‌ ‌the‌ ‌SCS‌ ‌placement.‌ ‌All‌ ‌three‌ ‌cases‌ ‌were‌ ‌local‌ ‌reactions,‌ ‌not‌ ‌systemic.‌ ‌ 

‌ 
Guntani,‌ ‌A.‌ ‌et‌ ‌al.,‌ ‌2020.‌ ‌Metallic‌ ‌allergy‌ ‌requiring‌ ‌removal‌ ‌of‌ ‌iliac‌ ‌stent:‌ ‌Report‌ ‌of‌ ‌a‌ ‌case.‌ ‌‌Surgical‌ ‌Case‌‌                                   
Reports‌,‌ ‌6(1),‌ ‌pp.1-4.‌ ‌ 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7183569/‌ ‌ 
‌ 

- A‌ ‌70-year-old‌ ‌woman‌ ‌with‌ ‌iliac‌ ‌artery‌ ‌stenosis‌ ‌was‌ ‌stented‌ ‌with‌ ‌a‌ ‌stainless‌ ‌steel‌ ‌stent‌ ‌that‌‌contains‌‌                               
nickel.‌ ‌Shortly‌ ‌after,‌ ‌a‌ ‌rash‌ ‌appeared‌ ‌near‌ ‌the‌‌stent‌‌and‌‌gradually‌‌worsened‌‌into‌‌a‌‌generalized‌‌rash,‌‌                               
burning,‌ ‌and‌ ‌abdominal‌ ‌pain‌ ‌that‌ ‌persisted‌ ‌for‌ ‌10 months.‌ ‌She‌ ‌developed‌ ‌depression.‌ ‌ 

- Patch‌ ‌testing‌ ‌showed‌ ‌nickel‌ ‌allergy.‌ ‌Steroids‌ ‌were‌ ‌ineffective.‌ ‌The‌ ‌stent‌ ‌was‌ ‌removed.‌ ‌Pathology‌‌                         
showed‌ ‌deposits‌ ‌of‌ ‌nickel,‌ ‌chromium‌ ‌and‌ ‌iron.‌ ‌ 

- Postoperatively,‌ ‌her‌ ‌dermatitis‌ ‌significantly‌ ‌improved,‌ ‌and‌ ‌her‌ ‌depression‌ ‌disappeared‌ ‌immediately.‌ ‌ 
- “Regarding‌‌the‌‌mechanism‌‌of‌‌allergic‌‌contact‌‌dermatitis,‌‌it‌‌has‌‌been‌‌reported‌‌that‌‌after‌‌the‌‌implantation‌‌                             

of‌‌a‌‌stent‌‌that‌‌contains‌‌nickel,‌‌the‌‌metal‌‌is‌‌steadily‌‌released‌‌into‌‌the‌‌systemic‌‌circulation,‌‌promoting‌‌the‌‌                                 
recruitment‌‌of‌‌inflammatory‌‌cells‌‌from‌‌the‌‌bloodstream.‌‌In‌‌addition,‌‌local‌‌exposure‌‌to‌‌a‌‌stent‌‌containing‌‌                             
nickel‌‌causes‌‌a‌‌type‌‌IV‌‌delayed‌‌hypersensitivity‌‌reaction‌‌mediated‌‌by‌‌allergen-specific‌‌T‌‌lymphocytes,‌‌                         
which‌ ‌can‌ ‌trigger‌ ‌excessive‌ ‌immunologic‌ ‌reactions.”‌ 

‌ 
Fernandes,‌ ‌P.‌ ‌et‌ ‌al.,‌ ‌2019.‌ ‌Severe‌‌migraine‌‌associated‌‌with‌‌nickel‌‌allergy‌‌requiring‌‌surgical‌‌removal‌‌of‌‌atrial‌‌                               
septal‌ ‌device.‌ ‌‌The‌ ‌Annals‌ ‌of‌ ‌Thoracic‌ ‌Surgery‌,‌  ‌108(3),‌ ‌e183‌ ‌-‌ ‌e184.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://www.annalsthoracicsurgery.org/article/S0003-4975(19)30224-3/abstract‌ ‌ 
‌ 

- A‌ ‌case‌ ‌of‌ ‌a‌ ‌16-year-old‌ ‌male‌ ‌patient‌ ‌who‌ ‌required‌ ‌surgical‌ ‌explantation‌ ‌of‌ ‌an‌ ‌atrial‌ ‌septal‌ ‌device‌ ‌6‌‌                                 
years‌ ‌after‌ ‌closure‌ ‌because‌ ‌of‌ ‌debilitating‌ ‌headaches.‌ ‌He‌ ‌had‌ ‌a‌ ‌grade‌‌1‌‌reaction‌‌to‌‌nickel‌‌after‌‌skin‌‌                                 
testing.‌ ‌Intraoperatively,‌ ‌the‌ ‌device‌ ‌had‌ ‌not‌ ‌fully‌ ‌endothelialized.‌ ‌Immediately‌ ‌after‌ ‌removal‌ ‌of‌ ‌the‌‌                         
device,‌ ‌his‌ ‌headaches‌ ‌completely‌ ‌resolved.‌‌ ‌  

‌ 
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Univers,‌ ‌J.‌ ‌et‌ ‌al.,‌ ‌2018.‌ ‌Systemic‌ ‌hypersensitivity‌ ‌reaction‌ ‌to‌ ‌endovascular‌ ‌stainless‌ ‌steel‌ ‌stent.‌ ‌‌Journal‌ ‌of‌‌                             
Vascular‌ ‌Surgery‌,‌ ‌67(2),‌ ‌pp.615-617.‌ ‌ 
https://www.sciencedirect.com/science/article/pii/S0741521417322206‌ ‌ 
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- A‌‌case‌‌report‌‌of‌‌a‌‌69-year-old‌‌man‌‌with‌‌a‌‌known‌‌nickel‌‌allergy‌‌who‌‌had‌‌a‌‌stainless‌‌steel‌‌stent‌‌placed‌‌in‌‌                                       
his‌ ‌right‌ ‌iliac‌ ‌artery.‌ ‌Two‌ ‌months‌ ‌later‌ ‌he‌ ‌developed‌ ‌a‌ ‌systemic‌ ‌rash.‌ ‌Steroids‌ ‌were‌ ‌ineffective.‌ ‌ 

- The‌‌stent‌‌was‌‌removed‌‌and‌‌his‌‌rash‌‌improved‌‌significantly‌‌after‌‌4‌‌days.‌‌Pathology‌‌of‌‌the‌‌surrounding‌‌                               
tissues‌ ‌was‌ ‌“consistent‌ ‌with‌ ‌an‌ ‌inflammatory‌ ‌infiltrate”.‌ ‌ 

- They‌ ‌really‌ ‌tried:‌ ‌“‌In‌ ‌our‌ ‌case,‌ ‌we‌ ‌were‌ ‌aware‌ ‌of‌ ‌the‌ ‌patient's‌ ‌previous‌ ‌documented‌ ‌nickel‌ ‌allergy;‌‌                               
therefore,‌ ‌a‌ ‌stainless‌ ‌steel‌ ‌stent‌ ‌was‌ ‌chosen‌ ‌for‌ ‌the‌ ‌presumed‌ ‌lack‌ ‌of‌ ‌nickel‌ ‌composition‌ ‌in‌ ‌the‌‌                               
stainless‌ ‌steel‌ ‌alloy's‌ ‌makeup.‌ ‌After‌ ‌researching‌ ‌stainless‌ ‌steel‌ ‌metallurgy,‌ ‌we‌ ‌now‌ ‌appreciate‌ ‌that‌‌                         
almost‌ ‌all‌ ‌stainless‌ ‌steel‌ ‌stents‌ ‌have‌ ‌nickel‌ ‌in‌ ‌the‌ ‌stent's‌ ‌alloy‌ ‌composition,‌ ‌which‌ ‌can‌ ‌still‌ ‌cause‌ ‌a‌‌                                 
systemic‌ ‌allergic‌ ‌reaction‌ ‌in‌ ‌patients‌ ‌with‌ ‌a‌ ‌nickel‌ ‌allergy.‌”‌ ‌ 

‌ 
Stamm,‌ ‌A.,‌ ‌Kozlowski,‌ ‌P.‌ ‌and‌ ‌Brandenberger,‌ ‌J.,‌ ‌2017.‌ ‌Surgical‌ ‌solution‌ ‌to‌ ‌an‌ ‌intracorporeal‌ ‌nickel‌ ‌allergy.‌‌                             
Reviews‌ ‌in‌ ‌Urology‌,‌ ‌19(3),‌ ‌p.195.‌ ‌ 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5737349/‌ ‌ 
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- A‌ ‌previously‌ ‌healthy‌ ‌30-year-old‌ ‌man‌ ‌with‌ ‌a‌ ‌symptomatic‌ ‌varicocele‌ ‌underwent‌ ‌gonadal‌ ‌vein‌‌                       
embolization‌ ‌using‌ ‌nickel‌ ‌AMPLATZER‌ ‌vascular‌ ‌plugs‌ ‌and‌ ‌nitinol‌ ‌coils.‌ ‌ 

- He‌ ‌developed‌ ‌significant‌ ‌left‌ ‌lower‌ ‌quadrant‌ ‌pain‌ ‌immediately‌ ‌after‌ ‌surgery‌ ‌that‌ ‌did‌ ‌not‌‌resolve‌‌over‌‌                             
several‌ ‌years.‌ ‌Hypersensitivity‌ ‌testing‌ ‌performed‌ ‌at‌ ‌two‌ ‌separate‌ ‌institutions‌ ‌revealed‌ ‌he‌ ‌was‌ ‌highly‌‌                         
reactive‌ ‌to‌ ‌nickel.‌‌ ‌  

- The‌ ‌gonadal‌ ‌vein‌ ‌was‌ ‌ligated‌ ‌and‌ ‌the‌ ‌nickel‌ ‌plug‌ ‌was‌ ‌removed.‌ ‌Pain‌ ‌resolved‌ ‌completely.‌‌ ‌  
- It‌ ‌isn’t‌ ‌clear‌ ‌what‌ ‌happened‌ ‌to‌ ‌the‌ ‌coils;‌ ‌they‌ ‌aren’t‌ ‌visible‌ ‌in‌ ‌the‌ ‌pre-removal‌ ‌imaging.‌ ‌ 
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removal‌ ‌in‌ ‌a‌ ‌patient‌‌with‌‌nickel‌‌sensitivity.‌‌‌Cardiovascular‌‌and‌‌Interventional‌‌Radiology‌,‌‌40(7),‌‌pp.1118-1122.‌‌                         
Page‌ ‌1‌ ‌available‌ ‌at‌ ‌ 
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- A‌ ‌case‌ ‌of‌ ‌a‌ ‌62-year-old‌ ‌woman‌ ‌with‌ ‌a‌ ‌complex‌ ‌history‌ ‌of‌‌abdominal‌‌surgery‌‌presenting‌‌with‌‌chronic‌‌                               
right‌ ‌upper-quadrant‌ ‌abdominal‌ ‌pain‌ ‌progressing‌ ‌in‌ ‌severity‌ ‌for‌ ‌several‌ ‌years.‌ ‌She‌ ‌also‌ ‌had‌ ‌allergic‌‌                           
symptoms‌ ‌associated‌ ‌with‌ ‌eating.‌ ‌ 

- She‌ ‌had‌ ‌developed‌ ‌nickel‌ ‌sensitivity‌ ‌after‌ ‌biliary‌ ‌metal‌ ‌stent‌ ‌placement‌ ‌one‌ ‌year‌ ‌earlier.‌ ‌Symptoms‌‌                           
resolved‌ ‌following‌ ‌partial‌ ‌removal‌ ‌of‌ ‌the‌ ‌non-epithelialized‌ ‌portion‌ ‌of‌ ‌the‌ ‌biliary‌ ‌stent.‌ ‌ 

‌ 
#new‌ ‌ 
Fahrni,‌‌J.‌‌et‌‌al.,‌‌2015.‌‌Hypersensitivity‌‌to‌‌nickel‌‌in‌‌a‌‌patient‌‌treated‌‌with‌‌coil‌‌embolization‌‌for‌‌pelvic‌‌congestion‌‌                                   
syndrome.‌‌ ‌Journal‌ ‌of‌ ‌Vascular‌ ‌Surgery:‌ ‌Venous‌ ‌and‌ ‌Lymphatic‌ ‌Disorders‌,‌ ‌3(3),‌ ‌pp.319-321.‌ ‌ 
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/26992312/‌ ‌ 
‌ 

- A‌‌34-year-old‌‌woman‌‌had‌‌persistent‌‌symptoms‌‌of‌‌pelvic‌‌venous‌‌congestion‌‌syndrome‌‌and‌‌developed‌‌                         
new‌ ‌symptoms‌ ‌of‌ ‌a‌ ‌systemic‌ ‌allergic‌ ‌reaction‌ ‌(palpitations,‌ ‌fatigue,‌ ‌night‌ ‌sweats,‌ ‌feeling‌ ‌of‌ ‌heaviness‌ ‌ 

- in‌ ‌both‌ ‌legs,‌ ‌and‌ ‌recurring‌ ‌skin‌ ‌changes‌ ‌described‌ ‌as‌ ‌patchy‌ ‌dermatitis)‌ ‌a‌ ‌few‌ ‌weeks‌ ‌after‌ ‌coil‌‌                               
embolization‌ ‌of‌ ‌both‌ ‌ovarian‌ ‌and‌ ‌internal‌ ‌iliac‌ ‌veins.‌‌ ‌  

- Patient‌ ‌pursued‌ ‌patch‌ ‌testing,‌ ‌revealing‌ ‌hypersensitivity‌ ‌to‌ ‌nickel‌‌and‌‌palladium,‌‌both‌‌components‌‌of‌‌                         
the‌ ‌coils‌ ‌used.‌‌ ‌  

- They‌ ‌removed‌‌the‌‌uterus‌‌and‌‌ovaries‌‌for‌‌the‌‌pelvic‌‌congestion,‌‌as‌‌well‌‌as‌‌the‌‌coils,‌‌and‌‌by‌‌6‌‌months‌‌                                     
the‌ ‌systemic‌ ‌symptoms‌ ‌resolved,‌ ‌with‌ ‌minor‌ ‌residual‌ ‌pain.‌ ‌ 

‌ 
‌ 
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Grande,‌‌A.‌‌et‌‌al.,‌‌2014.‌‌Life-threatening‌‌allergic‌‌vasculitis‌‌after‌‌clipping‌‌an‌‌unruptured‌‌aneurysm:‌‌Case‌‌report,‌‌                             
weighing‌ ‌the‌ ‌risk‌ ‌of‌ ‌nickel‌ ‌allergy.‌ ‌‌Surgical‌ ‌Neurology‌ ‌International‌,‌ ‌5(Suppl‌ ‌4),‌ ‌p.S161.‌ ‌ 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4109169/‌‌ ‌  
‌ 

- This‌ ‌case‌ ‌report‌ ‌describes‌ ‌a‌ ‌young‌ ‌woman‌ ‌who‌ ‌developed‌ ‌a‌ ‌life-threatening‌ ‌allergic‌ ‌vasculitis‌ ‌after‌‌                           
undergoing‌‌elective‌‌clipping‌‌of‌‌a‌‌posterior‌‌communicating‌‌artery‌‌aneurysm.‌‌A‌‌nickel-containing‌‌clip‌‌was‌‌                         
replaced‌ ‌with‌ ‌a‌ ‌titanium‌ ‌clip,‌ ‌which‌ ‌resolved‌ ‌symptoms.‌ ‌No‌ ‌allergy‌ ‌testing‌ ‌was‌ ‌carried‌ ‌out.‌ ‌ 

‌ 
Jetty,‌‌P.‌‌et‌‌al.,‌‌2013.‌‌Superficial‌‌femoral‌‌artery‌‌nitinol‌‌stent‌‌in‌‌a‌‌patient‌‌with‌‌nickel‌‌allergy.‌‌‌Journal‌‌of‌‌Vascular‌‌                                     
Surgery‌,‌ ‌58(5),‌ ‌pp.1388-1390.‌‌ ‌  
https://www.sciencedirect.com/science/article/pii/S0741521413002048‌ ‌ 
‌ 

- A‌‌case‌‌of‌‌a‌‌patient‌‌who‌‌developed‌‌a‌‌systemic‌‌allergic‌‌reaction‌‌following‌‌placement‌‌of‌‌a‌‌nitinol‌‌stent‌‌in‌‌                                   
the‌ ‌superficial‌ ‌femoral‌ ‌artery‌ ‌for‌ ‌claudication‌ ‌symptoms.‌ ‌Shortly‌ ‌after,‌ ‌he‌ ‌was‌ ‌tested‌ ‌for‌ ‌contact‌‌                           
dermatitis‌‌and‌‌found‌‌to‌‌have‌‌a‌‌severe‌‌reaction‌‌to‌‌nickel.‌‌His‌‌symptoms‌‌of‌‌severe‌‌itch‌‌and‌‌generalized‌‌                                 
rash‌ ‌resolved‌ ‌within‌ ‌days‌ ‌following‌ ‌stent‌ ‌explantation‌ ‌and‌ ‌reconstruction‌ ‌with‌ ‌a‌ ‌vein‌ ‌graft.‌ ‌ 

- There‌ ‌was‌ ‌a‌ ‌stent‌ ‌fracture‌ ‌that‌ ‌may‌ ‌have‌ ‌increased‌ ‌nickel‌ ‌release.‌ ‌ 
- SCD‌ ‌after‌ ‌stent‌ ‌placement‌ ‌may‌ ‌be‌ ‌underrecognized.‌ ‌ 

‌ 
Aliağaoğlu,‌ ‌C.‌ ‌et‌ ‌al.,‌ ‌2012.‌ ‌Relation‌ ‌of‌ ‌nickel‌ ‌allergy‌ ‌with‌ ‌in-stent‌ ‌restenosis‌ ‌in‌ ‌patients‌ ‌treated‌ ‌with‌ ‌cobalt‌‌                                 
chromium‌ ‌stents.‌ ‌‌Annals‌ ‌of‌ ‌Dermatology‌,‌ ‌24(4),‌ ‌pp.426-429.‌ ‌ ‌   
https://synapse.koreamed.org/DOIx.php?id=10.5021/ad.2012.24.4.426‌ ‌ 
‌ 

- The‌ ‌nickel‌ ‌amount‌ ‌is‌ ‌more‌ ‌in‌ ‌cobalt‌ ‌chromium‌ ‌coronary‌ ‌stents‌ ‌(35%‌ ‌nickel‌ ‌and‌ ‌20%‌ ‌chromium,‌‌                             
respectively)‌ ‌than‌ ‌the‌ ‌stainless‌ ‌steel‌ ‌stents.‌ ‌ 

- Of‌‌61‌‌patients‌‌with‌‌unrelieved‌‌symptoms‌‌after‌‌stent‌‌insertion,‌‌31‌‌who‌‌did‌‌not‌‌have‌‌eczema‌‌and‌‌had‌‌not‌‌                                   
been‌ ‌patch‌ ‌tested‌ ‌and‌ ‌were‌ ‌found‌ ‌to‌ ‌have‌ ‌in-stent‌ ‌restenosis‌ ‌(ISR)‌ ‌were‌‌included‌‌in‌‌the‌‌study.‌‌[It‌‌is‌‌                                   
unclear‌ ‌why‌ ‌these‌ ‌were‌ ‌excluded‌ ‌since‌ ‌eczema‌ ‌could‌ ‌be‌ ‌a‌ ‌symptom‌ ‌of‌ ‌SCD;‌ ‌does‌ ‌this‌ ‌not‌‌                               
underestimate‌ ‌the‌ ‌patch‌ ‌test‌ ‌positive‌ ‌rate?]‌ ‌ 

- According‌‌to‌‌the‌‌patch‌‌test‌‌results,‌‌7‌‌of‌‌31‌‌patients‌‌(23%)‌‌in‌‌ISR‌‌group‌‌had‌‌nickel‌‌contact‌‌allergy,‌‌while‌‌                                     
none‌‌of‌‌the‌‌30‌‌patients‌‌(0%)‌‌in‌‌non-ISR‌‌group‌‌had‌‌nickel‌‌allergy‌‌(statistically‌‌significant).‌‌Two‌‌patients‌‌                               
in‌ ‌the‌ ‌ISR‌ ‌group‌ ‌and‌ ‌one‌ ‌patient‌ ‌in‌ ‌the‌ ‌non-ISR‌ ‌group‌ ‌had‌ ‌a‌ ‌positive‌ ‌test‌ ‌result‌ ‌for‌ ‌cobalt.‌ ‌ 

‌ 
Rabkin,‌ ‌D.G.‌ ‌et‌ ‌al.,‌ ‌2009.‌ ‌Unusual‌‌presentation‌‌of‌‌nickel‌‌allergy‌‌requiring‌‌explantation‌‌of‌‌an‌‌Amplatzer‌‌atrial‌‌                               
septal‌ ‌occluder‌ ‌device.‌ ‌‌Clinical‌ ‌Cardiology‌,‌ ‌32(8),‌ ‌pp.E55-E57.‌ ‌ 
https://onlinelibrary.wiley.com/doi/pdf/10.1002/clc.20427‌ ‌ 
‌ 

- A‌‌case‌‌study‌‌of‌‌a‌‌woman‌‌who‌‌had‌‌an‌‌Amplatzer‌‌device‌‌(nitinol)‌‌implanted,‌‌followed‌‌by‌‌persistent‌‌dull‌‌                                 
pain‌ ‌at‌ ‌18‌ ‌months.‌ ‌There‌ ‌was‌ ‌a‌ ‌small‌ ‌amount‌ ‌of‌ ‌fluid‌ ‌buildup.‌ ‌ 

- She‌ ‌had‌ ‌a‌ ‌history‌ ‌of‌ ‌reacting‌ ‌to‌ ‌jewelry,‌ ‌and‌ ‌a‌ ‌patch‌ ‌test‌ ‌revealed‌ ‌that‌ ‌she‌ ‌was‌ ‌allergic‌ ‌to‌ ‌nickel.‌ ‌ 
- The‌ ‌device‌ ‌was‌ ‌removed‌ ‌and‌ ‌a‌ ‌pericardial‌ ‌patch‌ ‌closure‌ ‌performed.‌ ‌The‌ ‌tissue‌ ‌had‌ ‌fibrosis‌ ‌and‌‌                             

chronic‌ ‌inflammatory‌ ‌changes.‌ ‌At‌ ‌1‌ ‌month‌ ‌the‌ ‌pain‌ ‌had‌ ‌resolved.‌ ‌ 
‌ 

Dasika,‌ ‌U.K.,‌ ‌Kanter,‌ ‌K.R.‌ ‌and‌ ‌Vincent,‌ ‌R.,‌ ‌2003.‌ ‌Nickel‌ ‌allergy‌ ‌to‌ ‌the‌ ‌percutaneous‌ ‌patent‌ ‌foramen‌ ‌ovale‌‌                               
occluder‌‌and‌‌subsequent‌‌systemic‌‌nickel‌‌allergy.‌‌‌The‌‌Journal‌‌of‌‌Thoracic‌‌and‌‌Cardiovascular‌‌Surgery‌,‌‌126(6),‌‌                           
p.2112.‌ ‌ 
https://core.ac.uk/reader/82383910‌ ‌ 
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- A‌ ‌short‌ ‌letter‌ ‌describing‌ ‌a‌ ‌case‌ ‌of‌ ‌an‌ ‌11-year-old‌‌boy‌‌who‌‌had‌‌a‌‌HELEX‌‌Septal‌‌Occluder‌‌implanted,‌‌                                 
which‌‌resulted‌‌in‌‌SCD.‌‌He‌‌tested‌‌positive‌‌to‌‌a‌‌nickel‌‌patch‌‌test.‌‌It‌‌was‌‌removed,‌‌but‌‌it‌‌was‌‌found‌‌that‌‌                                       
the‌ ‌sternal‌ ‌wires‌ ‌also‌ ‌needed‌ ‌to‌ ‌be‌ ‌removed‌ ‌for‌ ‌full‌ ‌recovery.‌ ‌ 

‌ 
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Journal‌ ‌of‌ ‌Thoracic‌ ‌and‌ ‌Cardiovascular‌ ‌Surgery‌,‌ ‌125(1),‌ ‌pp.213-214.‌ ‌ 
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- A‌ ‌woman‌ ‌had‌ ‌a‌ ‌nitinol‌ ‌PFO‌ ‌occluder‌ ‌implanted.‌ ‌Two‌ ‌months‌ ‌later‌ ‌her‌ ‌symptoms‌ ‌were‌ ‌shortness‌ ‌of‌‌                               
breath,‌ ‌a‌ ‌temperature‌ ‌of‌ ‌38°C,‌ ‌and‌ ‌gravity-dependent‌ ‌edema.‌ ‌Her‌ ‌history‌ ‌was‌ ‌significant‌‌for‌‌allergic‌‌                           
reactions‌ ‌to‌ ‌some‌ ‌medications‌ ‌and‌ ‌an‌ ‌episode‌ ‌of‌ ‌allergic‌ ‌asthma.‌ ‌ 

- She‌ ‌patch-tested‌ ‌positive‌ ‌to‌ ‌nitinol‌ ‌and‌ ‌“results‌ ‌were‌ ‌positive‌ ‌in‌ ‌both‌ ‌the‌ ‌early‌ ‌and‌ ‌late‌ ‌phases.”‌‌                               
(Implying‌ ‌a‌ ‌more‌ ‌complex‌ ‌reaction‌ ‌than‌ ‌simply‌ ‌ACD.)‌ ‌ 

- The‌ ‌device‌ ‌was‌ ‌explanted‌ ‌and‌ ‌she‌ ‌recovered‌ ‌uneventfully,‌ ‌doing‌ ‌well‌ ‌at‌ ‌1‌ ‌year‌ ‌follow-up.‌ ‌ 
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ID-ICP-MS‌ ‌and‌ ‌Q-TOF-MS.‌ ‌‌Food‌ ‌Chemistry‌,‌ ‌230,‌ ‌pp.327-335.‌‌ ‌  
https://www.sciencedirect.com/science/article/pii/S0308814617304259‌ ‌ 
‌ 

- The‌ ‌Ni2+‌ ‌cation‌ ‌is‌ ‌considered‌ ‌to‌ ‌be‌ ‌the‌ ‌most‌ ‌bioavailable‌ ‌species.‌ ‌ 
- Three‌‌forms‌‌of‌‌nickel‌‌were‌‌found‌‌in‌‌cocoa‌‌through‌‌mass‌‌spectrometry:‌‌nickel‌‌gluconate‌‌(around‌‌40%),‌‌                             

Ni2+‌ ‌(much‌ ‌lower),‌ ‌and‌ ‌nickel‌ ‌citrate,‌ ‌in‌ ‌descending‌ ‌order.‌ ‌ 
‌ 

Bartos,‌ ‌A.,‌ ‌Majak,‌ ‌I.‌ ‌and‌‌Leszczyńska,‌‌J.,‌‌2014.‌‌Uptake‌‌and‌‌assimilability‌‌of‌‌nickel‌‌in‌‌the‌‌course‌‌of‌‌systemic‌‌                                   
allergy:‌ ‌Implications‌ ‌for‌ ‌elimination‌ ‌diet.‌ ‌‌Food‌‌ ‌‌Research‌ ‌International‌,‌ ‌55,‌ ‌pp.412-417.‌‌ ‌  
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- Nickel‌ ‌exposure‌ ‌largely‌ ‌depends‌ ‌on‌ ‌the‌ ‌food‌ ‌matrix‌ ‌that‌ ‌either‌ ‌favors‌ ‌or‌ ‌confines‌ ‌its‌ ‌availability‌ ‌for‌‌                               
human‌ ‌digestive‌ ‌enzymes.‌ ‌ 

- Average‌ ‌daily‌ ‌consumption‌ ‌found‌ ‌to‌ ‌be‌ ‌227‌ ‌±‌ ‌70‌ ‌μg/day‌ ‌for‌ ‌students‌ ‌(20)‌ ‌and‌ ‌161‌ ‌±‌ ‌60‌ ‌μg/day‌ ‌for‌‌                                     
senior‌ ‌staff‌ ‌(9).‌ ‌ 

- Nickel‌ ‌uptake‌ ‌is‌ ‌an‌ ‌aggregate‌ ‌of‌ ‌individual,‌ ‌geographical,‌ ‌seasonal‌ ‌and‌ ‌cultural‌ ‌dietary‌ ‌factors.‌ ‌ 
- Food‌ ‌samples‌ ‌were‌ ‌dissolved‌ ‌in‌ ‌36%‌ ‌HCl‌ ‌and‌ ‌porcine‌ ‌pepsin‌ ‌added‌ ‌to‌ ‌simulate‌ ‌digestion.‌‌ ‌  
- A‌ ‌variety‌ ‌of‌ ‌foods‌ ‌were‌ ‌tested‌ ‌to‌ ‌determine‌ ‌their‌ ‌release‌ ‌rate‌ ‌(nickel‌ ‌compared‌ ‌before‌ ‌and‌ ‌after‌‌                               

digestion).‌ ‌Baguette‌ ‌and‌ ‌caraway‌ ‌seeds‌ ‌had‌ ‌the‌ ‌highest‌ ‌nickel‌ ‌release‌ ‌rate.‌ ‌Corn,‌ ‌red‌ ‌bean,‌ ‌basil,‌‌                             
nutmeg,‌ ‌paprika,‌ ‌clove,‌ ‌walnut‌ ‌and‌ ‌roasted‌ ‌peanuts‌‌all‌‌had‌‌below‌‌50%‌‌release‌‌rate.‌‌Nuts‌‌and‌‌cocoa‌‌                               
are‌ ‌all‌ ‌around‌ ‌50%.‌ 

- In‌‌the‌‌blood‌‌of‌‌15‌‌male‌‌and‌‌15‌‌female‌‌healthy‌‌students,‌‌there‌‌was‌‌a‌‌higher‌‌baseline‌‌amount‌‌of‌‌nickel‌‌in‌‌                                       
the‌‌women.‌‌They‌‌assume‌‌the‌‌difference‌‌is‌‌from‌‌cutaneous‌‌exposure,‌‌i.e.‌‌jewelry.‌‌When‌‌comparing‌‌the‌‌                             
men’s‌ ‌intake‌ ‌to‌ ‌blood‌ ‌sera‌ ‌they‌ ‌estimate‌ ‌a‌ ‌total‌ ‌16%‌ ‌nickel‌ ‌uptake,‌ ‌in‌ ‌agreement‌ ‌with‌ ‌WHO‌ ‌findings.‌ ‌ 

‌ 
Nielsen,‌‌G.D.‌‌et‌‌al.,‌‌1999.‌‌Absorption‌‌and‌‌retention‌‌of‌‌nickel‌‌from‌‌drinking‌‌water‌‌in‌‌relation‌‌to‌‌food‌‌intake‌‌and‌‌                                     
nickel‌ ‌sensitivity.‌ ‌‌Toxicology‌ ‌and‌ ‌Applied‌ ‌Pharmacology‌,‌ ‌154(1),‌ ‌pp.67-75.‌ ‌ ‌   
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.892.377&rep=rep1&type=pdf‌‌ ‌  
‌ 

- More‌ ‌nickel‌ ‌is‌ ‌absorbed‌ ‌when‌ ‌taken‌ ‌on‌ ‌an‌ ‌empty‌ ‌stomach.‌ ‌ 
- Serum‌‌levels‌‌of‌‌nickel‌‌increase‌‌13-fold‌‌when‌‌nickel‌‌is‌‌taken‌‌on‌‌an‌‌empty‌‌stomach‌‌compared‌‌to‌‌taken‌‌                                 

with‌ ‌scrambled‌ ‌eggs.‌ ‌Clearance‌ ‌rates‌ ‌increase‌ ‌when‌ ‌nickel‌ ‌is‌ ‌taken‌ ‌after‌ ‌eggs.‌ ‌9/20‌ ‌patients‌ ‌with‌‌                             
pompholyx‌ ‌hand‌ ‌eczema‌ ‌experienced‌ ‌aggravation‌ ‌of‌ ‌eczema‌ ‌during‌ ‌the‌ ‌study.‌ ‌ 

‌ 
Sunderman‌ ‌Jr,‌ ‌F.W.‌ ‌et‌ ‌al.,‌ ‌1989.‌ ‌Nickel‌ ‌absorption‌ ‌and‌ ‌kinetics‌ ‌in‌ ‌human‌ ‌volunteers.‌ ‌‌Proceedings‌ ‌of‌ ‌the‌‌                               
Society‌ ‌for‌ ‌Experimental‌ ‌Biology‌ ‌and‌ ‌Medicine‌,‌ ‌191(1),‌ ‌pp.5-11.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://journals.sagepub.com/doi/abs/10.3181/00379727-191-42881‌ ‌ 
‌ 

- More‌ ‌nickel‌ ‌is‌ ‌absorbed‌ ‌when‌ ‌taken‌ ‌on‌ ‌an‌ ‌empty‌ ‌stomach.‌ ‌ 
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- Nickel‌‌was‌‌given‌‌to‌‌human‌‌volunteers‌‌with‌‌food‌‌and‌‌on‌‌an‌‌empty‌‌stomach.‌‌It‌‌was‌‌found‌‌that‌‌20%-40%‌‌                                   
of‌ ‌the‌ ‌nickel‌ ‌was‌ ‌ingested‌ ‌from‌ ‌the‌ ‌water‌ ‌dose,‌ ‌whereas‌ ‌only‌ ‌1%‌ ‌was‌ ‌ingested‌ ‌from‌ ‌the‌ ‌food‌ ‌dose.‌‌ ‌  

8. Accumulation‌ ‌and‌ ‌Elimination‌ ‌ 
‌ 

Melo,‌ ‌D.R.‌ ‌and‌ ‌Leggett,‌ ‌R.W.,‌ ‌2017.‌ ‌A‌ ‌biokinetic‌ ‌model‌ ‌for‌ ‌systemic‌ ‌nickel.‌ ‌Health‌ ‌physics,‌ ‌112(1),‌ ‌pp.18-27.‌ ‌ 
https://www.osti.gov/servlets/purl/1336598‌ ‌ 
‌ 

- A‌ ‌theoretical‌ ‌model‌ ‌of‌ ‌how‌ ‌nickel‌ ‌travels‌ ‌around‌ ‌the‌ ‌body,‌ ‌including‌ ‌plasma‌ ‌and‌ ‌red‌ ‌blood‌ ‌cells;‌‌                               
kidneys,‌ ‌bladder‌ ‌and‌ ‌urine;‌ ‌liver,‌ ‌small‌ ‌intestine,‌ ‌colon‌ ‌and‌ ‌feces;‌ ‌bone;‌ ‌and‌ ‌soft‌ ‌tissues.‌ ‌ 

‌ 
Schaller,‌ ‌K.H.‌ ‌et‌ ‌al.,‌ ‌2007.‌ ‌Elimination‌ ‌kinetics‌ ‌of‌ ‌metals‌ ‌after‌ ‌an‌ ‌accidental‌ ‌exposure‌ ‌to‌ ‌welding‌ ‌fumes.‌‌                               
International‌ ‌Archives‌ ‌of‌ ‌Occupational‌ ‌and‌ ‌Environmental‌ ‌Health‌,‌ ‌80(7),‌ ‌pp.635-641.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://www.ncbi.nlm.nih.gov/pubmed/17323068‌ ‌ 
‌ 

- The‌ ‌elimination‌ ‌of‌ ‌nickel‌ ‌was‌‌found‌‌to‌‌be‌‌biphasic‌‌in‌‌an‌‌accidentally‌‌exposed‌‌welder.‌‌The‌‌half-life‌‌for‌‌                                 
nickel‌ ‌was‌ ‌25‌ ‌and‌ ‌610‌ ‌days‌ ‌(in‌ ‌urine)‌ ‌and‌ ‌30‌ ‌and‌ ‌240‌ ‌days‌ ‌(in‌ ‌blood).‌ ‌ 

- The‌ ‌exposure‌ ‌was‌ ‌very‌ ‌high,‌ ‌leading‌ ‌to‌ ‌toxicity‌ ‌symptoms.‌ ‌ 
- [This‌ ‌man‌ ‌was‌ ‌down‌ ‌to‌ ‌15%‌ ‌of‌ ‌the‌ ‌initial‌ ‌level‌ ‌in‌ ‌about‌ ‌3‌ ‌months.‌ ‌By‌ ‌1‌ ‌year‌ ‌it‌ ‌was‌ ‌at‌ ‌around‌ ‌2%.]‌ ‌ 

‌ 
Patriarca,‌ ‌M.,‌ ‌Lyon,‌ ‌T.D.‌ ‌and‌ ‌Fell,‌ ‌G.S.,‌ ‌1997.‌ ‌Nickel‌‌metabolism‌‌in‌‌humans‌‌investigated‌‌with‌‌an‌‌oral‌‌stable‌‌                                 
isotope.‌‌ ‌The‌ ‌American‌ ‌Journal‌ ‌of‌ ‌Clinical‌ ‌Nutrition‌,‌ ‌66(3),‌ ‌pp.616-621.‌‌ ‌  
https://academic.oup.com/ajcn/article/66/3/616/4655789‌ ‌ 
‌ 

- Two‌ ‌male‌ ‌and‌ ‌two‌ ‌female‌ ‌subjects‌ ‌with‌ ‌no‌ ‌health‌ ‌issues‌ ‌and‌ ‌regular‌ ‌bowel‌ ‌habits‌ ‌were‌ ‌given‌ ‌an‌‌                                 
isotope‌ ‌of‌ ‌nickel‌ ‌that‌ ‌could‌ ‌be‌ ‌tracked‌ ‌separately‌ ‌from‌ ‌the‌ ‌nickel‌ ‌normally‌ ‌found‌ ‌in‌ ‌the‌ ‌body,‌ ‌on‌ ‌an‌‌                                   
empty‌ ‌stomach.‌‌ ‌  

- The‌‌percentage‌‌absorption‌‌calculated‌‌from‌‌the‌‌amount‌‌of‌‌62Ni‌‌excreted‌‌in‌‌the‌‌feces‌‌ranged‌‌from‌‌29%‌‌                               
to‌ ‌40%.‌ ‌Urinary‌ ‌excretion‌ ‌over‌ ‌5‌ ‌d‌ ‌ranged‌ ‌from‌ ‌51%‌ ‌to‌ ‌82%‌ ‌of‌ ‌the‌ ‌absorbed‌ ‌dose.‌ ‌Plasma‌ ‌62Ni‌‌                                   
peaked‌ ‌between‌ ‌1.5‌ ‌and‌ ‌2.5‌ ‌h‌ ‌after‌ ‌ingestion‌ ‌and‌ ‌decreased‌ ‌by‌ ‌a‌ ‌factor‌ ‌of‌ ‌>10‌ ‌over‌ ‌the‌ ‌next‌ ‌few‌ ‌days.‌ ‌ 

- A‌ ‌considerable‌ ‌fraction‌ ‌of‌ ‌the‌ ‌absorbed‌ ‌nickel‌ ‌dose‌ ‌(34.8‌ ‌±‌ ‌13.4%)‌ ‌was‌ ‌still‌ ‌retained‌ ‌5‌ ‌days‌ ‌after‌‌                                 
ingestion,‌ ‌a‌ ‌higher‌ ‌amount‌ ‌than‌ ‌that‌ ‌found‌ ‌in‌ ‌studies‌ ‌that‌ ‌did‌ ‌not‌ ‌use‌ ‌a‌ ‌traceable‌ ‌isotope.‌ ‌ 

‌ 
Bergman,‌ ‌M.,‌ ‌Bergman,‌ ‌B.‌ ‌and‌ ‌Söremark,‌ ‌R.,‌ ‌1980.‌ ‌Tissue‌ ‌accumulation‌ ‌of‌ ‌nickel‌ ‌released‌ ‌due‌ ‌to‌‌                             
electrochemical‌ ‌corrosion‌ ‌of‌ ‌non‐precious‌ ‌dental‌ ‌casting‌ ‌alloys.‌ ‌Journal‌ ‌of‌ ‌Oral‌ ‌Rehabilitation‌,‌ ‌7(4),‌‌                       
pp.325-330.‌ ‌ 
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/6931883/‌‌ ‌  
‌ 

- Metal‌‌alloys‌‌used‌‌in‌‌dental‌‌restorations‌‌were‌‌implanted‌‌subcutaneously‌‌in‌‌mice‌‌for‌‌5‌‌months,‌‌and‌‌how‌‌                               
the‌ ‌nickel‌ ‌distributed‌ ‌in‌ ‌the‌ ‌mice‌ ‌was‌ ‌looked‌ ‌at.‌ ‌Nickel‌ ‌accumulated‌ ‌in‌ ‌the‌ ‌soft‌ ‌tissue‌ ‌around‌ ‌the‌‌                                 
implants‌‌for‌‌all‌‌of‌‌the‌‌alloys‌‌(51-91‌‌ppm),‌‌but‌‌interestingly‌‌it‌‌only‌‌accumulated‌‌in‌‌organs‌‌for‌‌two‌‌of‌‌the‌‌5‌‌                                       
alloys:‌‌all‌‌organs‌‌for‌‌Ticon,‌‌and‌‌kidney‌‌and‌‌pancreas‌‌for‌‌Neydium.‌‌No‌‌nickel‌‌was‌‌found‌‌in‌‌the‌‌brain‌‌for‌‌                                     
any‌ ‌of‌ ‌the‌ ‌alloys.‌ ‌ 

- “The‌ ‌oral‌ ‌cavity‌ ‌often‌ ‌presents‌ ‌exceptional‌ ‌conditions‌ ‌for‌ ‌electrochemical‌ ‌corrosion.‌ ‌The‌ ‌corrosion‌‌                       
products‌ ‌may‌ ‌be‌‌taken‌‌up‌‌by‌‌the‌‌saliva‌‌and‌‌the‌‌soft‌‌and‌‌hard‌‌tissues‌‌and‌‌transported‌‌throughout‌‌the‌‌                                   
body‌ ‌seeking‌ ‌a‌ ‌specific‌ ‌target‌ ‌organ‌ ‌where‌ ‌they‌ ‌may‌ ‌accumulate‌ ‌and‌ ‌cause‌ ‌an‌ ‌allergic‌ ‌reaction.”‌ ‌ 

‌ 
Bergman,‌ ‌B.‌ ‌et‌ ‌al.,‌ ‌1980.‌ ‌The‌ ‌distribution‌ ‌of‌ ‌nickel‌ ‌in‌ ‌mice.‌ ‌‌Journal‌ ‌of‌ ‌Oral‌ ‌Rehabilitation‌,‌ ‌7(4),‌ ‌pp.‌ ‌319-324.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://www.ncbi.nlm.nih.gov/pubmed/6931882‌ ‌ 
‌ 

- A‌ ‌single‌ ‌dose‌ ‌of‌ ‌a‌ ‌radioactive‌ ‌isotope‌ ‌of‌ ‌nickel‌ ‌was‌ ‌injected‌ ‌in‌ ‌mice.‌ ‌The‌ ‌distribution‌ ‌of‌ ‌the‌ ‌nickel‌‌                                   
isotope‌ ‌was‌ ‌measured‌ ‌at‌ ‌intervals‌ ‌over‌ ‌3‌ ‌weeks.‌‌ ‌  

- Early‌ ‌on‌ ‌the‌ ‌nickel‌ ‌was‌ ‌highest‌ ‌in‌ ‌the‌ ‌kidneys,‌ ‌bladder,‌ ‌lung,‌ ‌skin,‌ ‌eyes,‌ ‌hair,‌ ‌cartilage,‌ ‌and‌ ‌blood.‌ ‌ 
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- At‌ ‌3‌ ‌weeks‌ ‌the‌ ‌most‌ ‌nickel‌ ‌was‌ ‌in‌ ‌the‌ ‌lung‌ ‌tissues,‌ ‌central‌ ‌nervous‌ ‌system‌ ‌and‌ ‌skin.‌‌ ‌  
‌ 

Tossavainen,‌ ‌A.‌ ‌et‌ ‌al.,‌ ‌1980.‌ ‌Application‌ ‌of‌ ‌mathematical‌‌modelling‌‌for‌‌assessing‌‌the‌‌biological‌‌half-times‌‌of‌‌                             
chromium‌ ‌and‌ ‌nickel‌ ‌in‌ ‌field‌ ‌studies.‌ ‌‌Occupational‌ ‌and‌ ‌Environmental‌ ‌Medicine‌,‌ ‌37(3),‌ ‌pp.285-291.‌ ‌  
https://oem.bmj.com/content/oemed/37/3/285.full.pdf‌‌ ‌  
‌ 

- In‌ ‌welders‌ ‌and‌ ‌electroplaters,‌ ‌samples‌ ‌were‌ ‌collected‌ ‌for‌ ‌5‌ ‌days‌ ‌after‌ ‌summer‌ ‌vacation.‌ ‌Not‌ ‌toxic‌‌                             
levels.‌ ‌The‌ ‌elimination‌ ‌half-life‌ ‌was‌ ‌found‌ ‌to‌ ‌be‌ ‌17-39‌ ‌hours‌ ‌for‌ ‌nickel‌ ‌in‌ ‌urine,‌ ‌and‌ ‌20-34‌ ‌hours‌ ‌for‌‌                                   
nickel‌ ‌in‌ ‌plasma.‌ ‌ 

‌ 
Torjussen,‌‌W.‌‌and‌‌Andersen,‌‌I.,‌‌1979.‌‌Nickel‌‌concentrations‌‌in‌‌nasal‌‌mucosa,‌‌plasma,‌‌and‌‌urine‌‌in‌‌active‌‌and‌                                 
retired‌ ‌nickel‌ ‌workers.‌ ‌‌Annals‌ ‌of‌ ‌Clinical‌ ‌&‌ ‌Laboratory‌ ‌Science‌,‌ ‌9(4),‌ ‌pp.‌ ‌289-298.‌‌ ‌  
http://www.annclinlabsci.org/content/9/4/289.full.pdf‌‌ ‌  
‌ 

- In‌‌retired‌‌nickel‌‌plant‌‌workers,‌‌the‌‌elimination‌‌half-life‌‌of‌‌nickel‌‌from‌‌nasal‌‌mucosa‌‌was‌‌found‌‌to‌‌be‌‌‌3.5‌‌                                   
years‌.‌ ‌ 

‌ 
Oskarsson,‌‌A.‌‌and‌‌Tjalve,‌‌H.,‌‌1979.‌‌An‌‌autoradiographic‌‌study‌‌on‌‌the‌‌distribution‌‌of‌‌63NiCl2‌‌in‌‌mice.‌‌‌Annals‌‌of‌‌                                   
Clinical‌ ‌&‌ ‌Laboratory‌ ‌Science‌,‌ ‌9(1),‌ ‌pp.‌ ‌47-59.‌ ‌ ‌   
http://www.annclinlabsci.org/content/9/1/47.full.pdf‌‌ ‌  
‌ 

- In‌ ‌mice‌ ‌injected‌ ‌intravenously‌ ‌with‌ ‌a‌ ‌nickel‌ ‌isotope,‌ ‌after‌ ‌3‌ ‌weeks‌ ‌radioactivity‌ ‌could‌ ‌be‌ ‌seen‌ ‌in‌‌the‌‌                                 
kidneys,‌ ‌cartilage,‌ ‌connective‌ ‌tissues,‌ ‌skin,‌ ‌lung,‌ ‌brain‌ ‌and‌ ‌spinal‌ ‌cord.‌ ‌ 

‌ 
Horak,‌ ‌E.‌ ‌and‌ ‌Sunderman,‌ ‌F.W.,‌ ‌1973.‌ ‌Fecal‌ ‌nickel‌ ‌excretion‌ ‌by‌ ‌healthy‌ ‌adults.‌ ‌‌Clinical‌ ‌Chemistry‌,‌ ‌19(4),‌‌                             
pp.429-430.‌‌ ‌  
 ‌‌https://pdfs.semanticscholar.org/dabb/eae709d2c0819c3536d22a515b7d35752968.pdf‌ ‌ 
‌ 

- The‌ ‌fecal‌ ‌excretion‌‌of‌‌nickel‌‌averaged‌‌258‌‌±‌‌126‌‌μg/day‌‌(range‌‌80‌‌to‌‌540‌‌μg/day).‌‌Fecal‌‌excretion‌‌is‌‌                                   
evidently‌ ‌the‌ ‌major‌ ‌route‌ ‌for‌ ‌elimination‌ ‌of‌ ‌nickel‌ ‌from‌ ‌the‌ ‌human‌ ‌body‌ ‌(in‌ ‌healthy‌ ‌adults).‌ ‌ 

9. Testing‌ ‌ 
‌ 

#new‌ ‌ 
Blom,‌ ‌L.H.‌ ‌et‌ ‌al.,‌ ‌2021.‌ ‌Memory‌ ‌T‌ ‌helper‌ ‌cells‌ ‌identify‌ ‌patients‌ ‌with‌ ‌nickel,‌ ‌cobalt,‌ ‌and‌ ‌chromium‌ ‌metal‌ ‌allergy.‌‌ 
Contact‌ ‌Dermatitis‌,‌ ‌85(1),‌ ‌pp.7-16.‌ ‌ 
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/33576045/‌ ‌ 
‌ 

- Patch‌ ‌testing‌ ‌is‌ ‌the‌ ‌gold‌ ‌standard‌ ‌for‌ ‌diagnosing‌ ‌ACD.‌ ‌ 
- Their‌ ‌modification‌ ‌of‌ ‌the‌ ‌lymphocyte‌ ‌proliferation‌ ‌test‌ ‌(LPT)‌ ‌identified‌ ‌individuals‌ ‌with‌ ‌a‌ ‌positive‌ ‌patch‌‌ 

test‌ ‌for‌ ‌Ni‌ ‌with‌ ‌100%‌ ‌sensitivity‌ ‌and‌ ‌92%‌ ‌specificity.‌ ‌Results‌ ‌were‌ ‌not‌ ‌as‌ ‌good‌ ‌with‌ ‌cobalt‌ ‌and‌ ‌chrome.‌ ‌ 
- Reasons‌ ‌to‌ ‌use‌ ‌LPT:‌ ‌eliminates‌ ‌the‌ ‌need‌ ‌for‌ ‌multiple‌ ‌visits‌ ‌to‌ ‌a‌ ‌clinic‌ ‌for‌ ‌disabled‌ ‌or‌ ‌rural‌ ‌patients;‌ 

patch‌ ‌testing‌ ‌with‌ ‌metals‌ ‌can‌ ‌be‌ ‌complicated‌ ‌as‌ ‌unspecific‌ ‌skin‌ ‌reactions‌ ‌may‌ ‌occur;‌ ‌the‌ ‌patch‌ ‌test‌‌ 
could‌ ‌be‌ ‌less‌ ‌relevant‌ ‌in‌ ‌diagnosing‌ ‌allergies‌ ‌to‌ ‌implant‌ ‌compounds‌ ‌where‌ ‌the‌ ‌skin‌ ‌is‌ ‌not‌ ‌expected‌ ‌to‌‌ 
be‌ ‌the‌ ‌primary‌ ‌organ‌ ‌of‌ ‌sensitization.‌ ‌ 

- “our‌ ‌LPT‌ ‌could‌ ‌potentially‌ ‌be‌ ‌a‌ ‌supplementary‌ ‌method‌ ‌to‌ ‌the‌ ‌patch‌ ‌test‌ ‌in‌ ‌case‌ ‌only‌ ‌few‌ ‌allergens‌ ‌need‌‌ 
to‌ ‌be‌ ‌tested,‌ ‌or‌ ‌the‌ ‌skin‌ ‌is‌ ‌not‌ ‌the‌ ‌primary‌ ‌organ‌ ‌of‌ ‌exposure.”‌ ‌ 

‌ 
#new‌ ‌ 
Gomez-Casado,‌ ‌C.‌ ‌et‌ ‌al.,‌ ‌2021.‌ ‌Oral‌ ‌mucosa‌ ‌as‌ ‌a‌ ‌potential‌ ‌site‌ ‌for‌ ‌diagnosis‌ ‌and‌ ‌treatment‌ ‌of‌ ‌allergic‌ ‌and‌‌ 
autoimmune‌ ‌diseases.‌ ‌‌Foods‌,‌ ‌10(5),‌ ‌p.970.‌ ‌ 
https://www.mdpi.com/2304-8158/10/5/970/htm‌ ‌ 
‌ 
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- An‌ ‌overview‌ ‌of‌ ‌the‌ ‌role‌ ‌of‌ ‌the‌ ‌oral‌ ‌mucosa‌ ‌in‌ ‌food-induced‌ ‌allergic‌ ‌reactions,‌ ‌as‌ ‌well‌ ‌as‌ ‌in‌ ‌severe‌‌ 
respiratory‌ ‌allergies‌ ‌or‌ ‌food-induced‌ ‌autoimmune‌ ‌diseases,‌ ‌such‌ ‌as‌ ‌celiac‌ ‌disease.‌ ‌ 

- Associates‌ ‌oral‌ ‌contact‌ ‌allergies‌ ‌(e.g.‌ ‌nickel)‌ ‌with‌ ‌broad‌ ‌symptoms‌ ‌such‌ ‌as‌ ‌erythema,‌ ‌edema,‌‌ 
erosions,‌ ‌and‌ ‌ulcerations‌ ‌of‌ ‌the‌ ‌entire‌ ‌oral‌ ‌mucosa,‌ ‌as‌ ‌well‌ ‌as‌ ‌the‌ ‌conditions‌ ‌cheilitis,‌ ‌geographic‌‌ 
tongue‌ ‌(benign‌ ‌migratory‌ ‌glossitis),‌ ‌and‌ ‌burning‌ ‌mouth‌ ‌syndrome.‌ ‌ 

‌ 
Dodd,‌ ‌M.‌ ‌and‌ ‌Begley,‌ ‌A.,‌ ‌2019.‌ ‌The‌ ‌Utility‌ ‌of‌ ‌MELISA‌ ‌testing‌ ‌for‌ ‌metal‌ ‌allergy‌ ‌in‌ ‌patients‌ ‌requiring‌ ‌TMJ‌‌ 
replacement.‌ ‌‌British‌ ‌Journal‌ ‌of‌ ‌Oral‌ ‌and‌ ‌Maxillofacial‌ ‌Surgery‌,‌ ‌57(10),‌ ‌p.e87.‌ ‌ 
Abstract‌ ‌at‌ ‌‌https://www.bjoms.com/article/S0266-4356(19)30649-7/fulltext‌‌ ‌  
‌ 

- In‌ ‌30‌ ‌patients,‌ ‌51%‌ ‌had‌ ‌positive‌ ‌MELISA‌ ‌tests‌ ‌to‌ ‌nickel‌ ‌(among‌ ‌other‌ ‌metals).‌ ‌11‌ ‌patients‌ ‌also‌ ‌had‌‌ 
patch‌ ‌testing‌ ‌of‌ ‌whom‌ ‌46%‌ ‌had‌ ‌concordant‌ ‌results,‌ ‌that‌ ‌is,‌ ‌46%‌ ‌of‌ ‌patients‌ ‌showing‌ ‌nickel‌ ‌allergy‌ ‌with‌‌ 
MELISA‌ ‌were‌ ‌negative‌ ‌to‌ ‌patch‌ ‌testing.‌ ‌ 

‌ 
Zhu,‌ ‌T.H.‌ ‌et‌ ‌al.,‌ ‌2018.‌ ‌The‌ ‌medical‌ ‌necessity‌ ‌of‌ ‌comprehensive‌ ‌patch‌ ‌testing.‌ ‌‌Dermatitis‌,‌ ‌29(3),‌ ‌pp.107-111.‌‌ 
Abstract‌ ‌at‌ ‌‌https://www.ncbi.nlm.nih.gov/pubmed/29613858‌ ‌ 
‌ 

- The‌ ‌T.R.U.E.‌ ‌patch‌ ‌test‌ ‌has‌ ‌a‌ ‌66%‌ ‌allergen‌ ‌detection‌ ‌rate‌ ‌at‌ ‌best.‌ ‌Testing‌ ‌with‌ ‌supplemental‌ ‌allergens‌‌ 
beyond‌ ‌a‌ ‌screening‌ ‌series,‌ ‌depending‌ ‌on‌ ‌the‌ ‌individual‌ ‌patient’s‌ ‌history‌ ‌and‌ ‌findings,‌ ‌is‌ ‌needed‌ ‌to‌‌ 
increase‌ ‌diagnostic‌ ‌accuracy.‌‌ ‌  

- In‌ ‌some‌ ‌cases‌ ‌it‌ ‌is‌ ‌more‌ ‌appropriate‌ ‌to‌ ‌forgo‌ ‌limited‌ ‌and‌ ‌standard‌ ‌patch‌ ‌testing‌ ‌and‌ ‌go‌ ‌straight‌ ‌to‌ ‌a‌‌ 
comprehensive‌ ‌test‌ ‌in‌ ‌order‌ ‌to‌ ‌provide‌ ‌a‌ ‌cure‌ ‌for‌ ‌the‌ ‌patient.‌ ‌ 

‌ 
Fonacier,‌‌L.‌‌and‌‌Noor,‌‌I.,‌‌2018.‌‌Contact‌‌dermatitis‌‌and‌‌patch‌‌testing‌‌for‌‌the‌‌allergist.‌‌‌Annals‌‌of‌‌Allergy,‌‌Asthma‌‌                                   
and‌ ‌Immunology‌,‌ ‌120(6),‌ ‌pp.592-598‌ ‌ 
https://www.annallergy.org/article/S1081-1206(18)30163-7/fulltext‌‌ ‌  
‌ 

- Review‌ ‌article‌ ‌of‌ ‌diagnosis,‌ ‌patch‌ ‌testing‌ ‌and‌ ‌treatments‌ ‌that‌ ‌includes‌ ‌systemic‌ ‌dermatitis‌ ‌to‌ ‌nickel.‌ ‌ 
- Patch‌ ‌testing‌ ‌is‌ ‌vulnerable‌ ‌to‌ ‌false‌ ‌negatives‌ ‌due‌ ‌to‌ ‌preparation‌ ‌errors.‌ ‌ 
- Patch‌‌tests‌‌should‌‌be‌‌removed‌‌and‌‌read‌‌at‌‌48‌‌hours,‌‌read‌‌again‌‌at‌‌3-7‌‌days‌‌(96‌‌hours‌‌optimally),‌‌and‌‌                                     

finally‌‌at‌‌7-10‌‌days‌‌for‌‌late‌‌bloomers‌‌such‌‌as‌‌metals‌‌(nickel‌‌sulfate,‌‌gold‌‌sodium‌‌thiosulfate,‌‌palladium‌                               
chloride,‌ ‌potassium‌ ‌dichromate,‌ ‌cobalt‌ ‌chloride),‌ ‌some‌ ‌antibiotics‌ ‌(neomycin),‌ ‌topical‌ ‌corticosteroids,‌‌                   
and‌ ‌dyes‌ ‌(paraphenylenediamine).‌ ‌ 

‌ 
Ständer,‌ ‌S.‌ ‌et‌ ‌al.,‌ ‌2017.‌ ‌Evaluation‌ ‌of‌ ‌lymphocyte‌ ‌transformation‌ ‌tests‌ ‌as‌ ‌compared‌ ‌with‌ ‌patch‌ ‌tests‌ ‌in‌ ‌nickel‌‌ 
allergy‌ ‌diagnosis.‌ ‌‌Contact‌ ‌Dermatitis‌,‌ ‌76(4),‌ ‌pp.228-234.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/28176340/‌‌ ‌  
‌ 

- In‌ ‌a‌ ‌study‌ ‌of‌ ‌100‌ ‌subjects,‌ ‌50‌ ‌with‌ ‌suspected‌ ‌nickel‌ ‌allergy‌ ‌and‌ ‌50‌ ‌with‌ ‌no‌ ‌skin‌ ‌symptoms‌ ‌on‌ ‌metal‌‌ 
contact,‌ ‌patch‌ ‌test‌ ‌results‌ ‌and‌ ‌patient‌ ‌history‌ ‌were‌ ‌compared‌ ‌to‌ ‌LTT‌ ‌blood‌ ‌tests.‌ ‌ 

- The‌ ‌LTT‌ ‌had‌ ‌96%‌ ‌specificity‌ ‌(2/50‌ ‌false‌ ‌positives)‌ ‌and‌ ‌88%‌ ‌sensitivity‌ ‌(2/18‌ ‌false‌ ‌negatives).‌ ‌ 
- The‌ ‌LTT‌ ‌response‌ ‌was‌ ‌positive‌ ‌in‌ ‌13‌ ‌of‌ ‌the‌ ‌32‌ ‌patch‌ ‌test-negative/‌ ‌history-positive‌ ‌patients.‌ ‌ 
- A‌ ‌considerable‌ ‌discussion‌ ‌is‌ ‌had‌ ‌about‌ ‌the‌ ‌errors‌ ‌possible‌ ‌in‌ ‌patch‌ ‌testing.‌ ‌In‌ ‌particular,‌ ‌nickel‌ ‌is‌‌ 

known‌ ‌for‌ ‌its‌ ‌ability‌ ‌to‌ ‌give‌ ‌late‌ ‌patch‌ ‌test‌ ‌reactions,‌ ‌which‌ ‌may‌ ‌account‌ ‌for‌ ‌some‌ ‌of‌ ‌the‌ ‌patch‌‌ 
test-negative/‌ ‌history-positive‌ ‌differences.‌ ‌ 

- Concludes‌ ‌that‌ ‌LTT‌ ‌is‌ ‌an‌ ‌important‌ ‌additional‌ ‌tool‌ ‌for‌ ‌determining‌ ‌nickel‌ ‌allergy,‌ ‌particularly‌ ‌in‌ ‌people‌‌ 
who‌ ‌cannot‌ ‌have‌ ‌patch‌ ‌testing,‌ ‌to‌ ‌confirm‌ ‌a‌ ‌negative‌ ‌patch‌ ‌test‌ ‌result,‌ ‌and‌ ‌in‌ ‌patients‌ ‌sensitized‌ ‌to‌‌ 
nickel‌ ‌by‌ ‌internal‌ ‌exposure,‌ ‌for‌ ‌example‌ ‌patients‌ ‌with‌ ‌metal‌ ‌implants.‌‌ ‌  

- The‌ ‌study‌ ‌excluded‌ ‌patients‌ ‌who‌ ‌had‌ ‌implants‌ ‌or‌ ‌piercings‌ ‌containing‌ ‌nickel‌ ‌as‌ ‌this‌ ‌may‌ ‌result‌ ‌in‌ ‌nickel‌‌ 
allergy‌ ‌without‌ ‌cutaneous‌ ‌manifestations.‌ ‌ 

‌ 
Schaeffer,‌ ‌A.C.‌ ‌et‌ ‌al.,‌ ‌2016.‌ ‌The‌ ‌reproducibility‌ ‌of‌ ‌nickel,‌ ‌cobalt‌ ‌and‌ ‌chromate‌ ‌sensitization‌ ‌in‌ ‌patients‌ ‌tested‌ ‌at‌‌ 
least‌ ‌twice‌ ‌in‌ ‌the‌ ‌period‌ ‌1992–2014‌ ‌with‌ ‌TRUE‌ ‌Test.‌ ‌‌Contact‌ ‌Dermatitis‌,‌ ‌75(2),‌ ‌pp.111-113.‌‌ ‌  
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‌ 
- Of‌ ‌115‌ ‌subjects‌ ‌who‌ ‌patch‌ ‌tested‌ ‌positive‌ ‌for‌ ‌nickel‌ ‌allergy,‌ ‌107‌ ‌were‌ ‌positive‌ ‌on‌ ‌the‌ ‌second‌ ‌test‌‌ 

(67%).‌‌ ‌  
- The‌ ‌persistence‌ ‌of‌ ‌weak,‌ ‌positive‌ ‌reactions‌ ‌to‌ ‌nickel‌ ‌tended‌ ‌to‌ ‌decrease‌ ‌as‌ ‌the‌ ‌time‌ ‌interval‌ ‌between‌‌ 

testing‌ ‌increased,‌ ‌whereas‌ ‌the‌ ‌reproducibility‌ ‌of‌ ‌strong,‌ ‌positive‌ ‌reactions‌ ‌was‌ ‌stable‌ ‌over‌ ‌time.‌ ‌ 
- Errors‌ ‌in‌ ‌patch‌ ‌testing‌ ‌were‌ ‌not‌ ‌discussed.‌ ‌ 

‌ 
Thyssen,‌ ‌J.P.‌ ‌et‌ ‌al.,‌ ‌2010.‌ ‌Sensitivity‌ ‌and‌ ‌specificity‌ ‌of‌ ‌the‌ ‌nickel‌ ‌spot‌ ‌(dimethylglyoxime)‌ ‌test.‌ ‌‌Contact‌‌ 
Dermatitis‌,‌ ‌62(5),‌ ‌pp.279-288.‌ ‌ 
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/20536475/‌‌ ‌  
‌ 

- Earrings‌ ‌were‌ ‌tested‌ ‌both‌ ‌by‌ ‌x-ray‌ ‌fluorescence‌ ‌and‌ ‌DMG‌ ‌swab.‌ ‌ 
- The‌ ‌sensitivity‌ ‌of‌ ‌the‌ ‌DMG‌ ‌test‌ ‌(true‌ ‌positive‌ ‌rate)‌ ‌was‌ ‌59.3%‌ ‌and‌ ‌the‌ ‌specificity‌ ‌(true‌ ‌negative‌ ‌rate)‌‌ 

was‌ ‌97.5%.‌ ‌ 
- A‌ ‌test‌ ‌with‌ ‌59.3%‌ ‌sensitivity‌ ‌detects‌ ‌59.3%‌ ‌of‌ ‌objects‌ ‌with‌ ‌nickel‌ ‌(true‌ ‌positives)‌ ‌but‌ ‌40.7%‌ ‌with‌ ‌nickel‌‌ 

go‌ ‌undetected‌ ‌(false‌ ‌negatives).‌‌ ‌  
- A‌ ‌test‌ ‌with‌ ‌97.5%‌ ‌specificity‌ ‌correctly‌ ‌reports‌ ‌97.5%‌ ‌of‌ ‌objects‌ ‌without‌ ‌nickel‌ ‌as‌ ‌test‌ ‌negative‌ ‌(true‌‌ 

negatives)‌ ‌but‌ ‌2.5%‌ ‌of‌ ‌objects‌ ‌without‌ ‌nickel‌ ‌are‌ ‌incorrectly‌ ‌identified‌ ‌as‌ ‌test‌ ‌positive‌ ‌(false‌ ‌positives).‌ ‌ 

10. Polysensitization‌ ‌ 
‌ 

Adler,‌ ‌W.,‌ ‌Gefeller,‌ ‌O.‌ ‌and‌ ‌Uter,‌ ‌W.,‌ ‌2017.‌ ‌Positive‌ ‌reactions‌ ‌to‌ ‌pairs‌ ‌of‌ ‌allergens‌ ‌associated‌ ‌with‌‌ 
polysensitization:‌ ‌analysis‌ ‌of‌ ‌IVDK‌ ‌data‌ ‌with‌ ‌machine‐learning‌ ‌techniques.‌ ‌‌Contact‌ ‌Dermatitis‌,‌ ‌76(4),‌‌ 
pp.247-251.‌ ‌ 
‌ 

- In‌ ‌the‌ ‌Information‌ ‌Network‌ ‌of‌ ‌Departments‌ ‌of‌ ‌Dermatology‌ ‌(IVDK)‌ ‌data,‌ ‌when‌ ‌there‌ ‌were‌ ‌two‌ ‌positive‌‌ 
patch‌ ‌test‌ ‌results,‌ ‌nickel‌ ‌ACD‌ ‌was‌ ‌most‌ ‌often‌ ‌paired‌ ‌with‌ ‌fragrance‌ ‌mix‌ ‌I,‌ ‌potassium‌ ‌dichromate,‌ ‌cobalt‌‌ 
chloride‌ ‌and‌ ‌Myroxylon‌ ‌pereirae‌ ‌(balsam‌ ‌of‌ ‌peru).‌ ‌ 

‌ 
Limone,‌ ‌B.A.‌ ‌and‌ ‌Jacob,‌ ‌S.E.,‌ ‌2017.‌ ‌Insights‌ ‌into‌ ‌the‌ ‌global‌ ‌effect‌ ‌of‌ ‌nickel‌ ‌dermatitis‌ ‌on‌ ‌polysensitization.‌‌ 
Annals‌ ‌of‌ ‌Allergy,‌ ‌Asthma‌ ‌&‌ ‌Immunology‌,‌ ‌118(6),‌ ‌p.749.‌ ‌ 
https://www.annallergy.org/article/S1081-1206(17)30304-6/abstract‌ ‌ 
‌ 

- A‌ ‌letter‌ ‌stressing‌ ‌the‌ ‌importance‌ ‌of‌ ‌early‌ ‌diagnosis‌ ‌of‌ ‌nickel‌ ‌allergy‌ ‌due‌ ‌to‌ ‌the‌ ‌high‌ ‌prevalence‌ ‌(>50%)‌‌ 
of‌ ‌polysensitization‌ ‌with‌ ‌nickel,‌ ‌which‌ ‌happens‌ ‌because‌ ‌the‌ ‌weakening‌ ‌of‌ ‌the‌ ‌skin’s‌ ‌barrier‌ ‌enables‌‌ 
sensitization‌ ‌to‌ ‌other‌ ‌allergens.‌ ‌ 

- Four‌ ‌statistically‌ ‌significant‌ ‌pairings‌ ‌with‌ ‌nickel‌ ‌are‌ ‌fragrance‌ ‌mix‌ ‌1,‌ ‌chrome,‌ ‌cobalt‌ ‌and‌ ‌balsam‌ ‌of‌ ‌peru.‌ ‌ 
‌ 

Schwitulla,‌ ‌J.‌ ‌et‌ ‌al.,‌ ‌2013.‌ ‌Risk‌ ‌factors‌ ‌of‌ ‌polysensitization‌ ‌to‌ ‌contact‌ ‌allergens.‌ ‌‌British‌ ‌Journal‌ ‌of‌ ‌Dermatology‌,‌‌ 
169(3),‌ ‌pp.611-617.‌  ‌‌https://onlinelibrary.wiley.com/doi/full/10.1111/bjd.12423‌ ‌ 
‌ 

- Clinical‌ ‌data‌ ‌of‌ ‌126,878‌ ‌patients‌ ‌patch‌ ‌tested‌ ‌by‌ ‌departments‌ ‌comprising‌ ‌the‌ ‌IVDK‌ ‌network‌ ‌between‌‌ 
1995‌ ‌and‌ ‌2010‌ ‌were‌ ‌analyzed‌ ‌for‌ ‌polysensitization‌ ‌risk‌ ‌factors.‌ ‌ 

- 14.6%‌ ‌were‌ ‌allergic‌ ‌to‌ ‌nickel;‌ ‌of‌ ‌those,‌ ‌46.5%‌ ‌had‌ ‌no‌ ‌other‌ ‌positive‌ ‌results‌ ‌and‌ ‌25.5‌ ‌%‌ ‌had‌ ‌2‌ ‌or‌ ‌more‌‌ 
other‌ ‌positive‌ ‌results.‌ ‌In‌ ‌contrast,‌ ‌for‌ ‌the‌ ‌5.5%‌ ‌allergic‌ ‌to‌ ‌cobalt,‌ ‌48.2%‌ ‌of‌ ‌those‌ ‌had‌ ‌2‌ ‌or‌ ‌more‌ ‌other‌‌ 
positive‌ ‌results‌ ‌(similar‌ ‌to‌ ‌BoP,‌ ‌fragrances‌ ‌and‌ ‌a‌ ‌whole‌ ‌bunch‌ ‌of‌ ‌others).‌ ‌->‌ ‌Nickel‌ ‌is‌ ‌more‌ ‌of‌ ‌a‌ ‌“solitary‌‌ 
allergen”.‌ ‌ 

- Nearly‌ ‌15%‌ ‌of‌ ‌the‌ ‌patients‌ ‌were‌ ‌allergic‌ ‌to‌ ‌one‌ ‌of‌ ‌the‌ ‌fragrance‌ ‌mixes!‌ ‌ 
- Patients‌ ‌with‌ ‌leg,‌ ‌feet‌ ‌and‌ ‌armpit‌ ‌sites‌ ‌were‌ ‌at‌ ‌the‌ ‌highest‌ ‌risk‌ ‌of‌ ‌3+‌ ‌allergens‌ ‌(hands‌ ‌next).‌‌ ‌  

‌ 
Tu,‌ ‌M.E.‌ ‌and‌ ‌Wu,‌ ‌Y.H.,‌ ‌2011.‌ ‌Multiple‌ ‌allergies‌ ‌to‌ ‌metal‌ ‌alloys.‌‌ ‌Dermatologica‌ ‌Sinica‌,‌ ‌29(2),‌ ‌pp.41-43.‌ ‌ 
https://www.sciencedirect.com/science/article/pii/S1027811711000401‌ ‌ 
‌ 
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- Tested‌ ‌53‌ ‌subjects‌ ‌for‌ ‌metal‌ ‌allergies.‌ ‌Lists‌ ‌the‌ ‌combinations‌ ‌of‌ ‌metal‌ ‌allergies‌ ‌found;‌ ‌gold,‌ ‌cobalt,‌‌ 
palladium‌ ‌and‌ ‌mercury‌ ‌compounds‌ ‌were‌ ‌most‌ ‌frequently‌ ‌seen‌ ‌with‌ ‌nickel.‌ ‌Of‌ ‌37‌ ‌with‌ ‌nickel‌ ‌allergy,‌ ‌15‌‌ 
were‌ ‌allergic‌ ‌to‌ ‌at‌ ‌least‌ ‌one‌ ‌other‌ ‌metal:‌ ‌5‌ ‌were‌ ‌also‌ ‌allergic‌ ‌to‌ ‌palladium,‌ ‌5‌ ‌to‌ ‌gold,‌ ‌5‌ ‌to‌ ‌some‌ ‌form‌ ‌of‌‌ 
mercury,‌ ‌5‌ ‌to‌ ‌cobalt,‌ ‌2‌ ‌to‌ ‌chromium,‌ ‌and‌ ‌2‌ ‌to‌ ‌copper.‌‌ ‌  

‌ 
Durosaro,‌ ‌O.‌ ‌and‌ ‌el-Azhary,‌ ‌R.A.,‌ ‌2009.‌ ‌A‌ ‌10-year‌ ‌retrospective‌ ‌study‌ ‌on‌ ‌palladium‌ ‌sensitivity.‌ ‌‌Dermatitis‌,‌‌ 
20(4),‌ ‌pp.208-213.‌‌ ‌  
https://www.medscape.com/viewarticle/717741‌ ‌ 
‌ 

- Of‌ ‌the‌ ‌patients‌ ‌who‌ ‌were‌ ‌sensitized‌ ‌to‌ ‌palladium,‌ ‌107‌ ‌were‌ ‌also‌ ‌tested‌ ‌with‌ ‌nickel‌ ‌and‌ ‌cobalt;‌ ‌61‌‌ 
(57.0%)‌ ‌of‌ ‌these‌ ‌107‌ ‌patients‌ ‌were‌ ‌sensitized‌ ‌to‌ ‌both‌ ‌palladium‌ ‌and‌ ‌nickel,‌ ‌and‌ ‌33‌ ‌(30.8%)‌ ‌were‌‌ 
sensitized‌ ‌to‌ ‌palladium,‌ ‌nickel,‌ ‌and‌ ‌cobalt.‌ ‌ 

‌ 
Hegewald,‌ ‌J.‌ ‌et‌ ‌al.,‌ ‌2005.‌ ‌A‌ ‌multifactorial‌ ‌analysis‌ ‌of‌ ‌concurrent‌ ‌patch-test‌ ‌reactions‌ ‌to‌ ‌nickel,‌ ‌cobalt,‌ ‌and‌‌ 
chromate.‌ ‌‌Allergy‌,‌ ‌60(3),‌ ‌pp.372-378.‌‌ ‌  
Access‌ ‌via‌ ‌‌https://uni-erlangen.academia.edu/WolfgangUter‌ ‌ 
‌ 

- Out‌ ‌of‌ ‌7232‌ ‌who‌ ‌tested‌ ‌positive‌ ‌to‌ ‌nickel,‌ ‌1437‌ ‌were‌ ‌also‌ ‌allergic‌ ‌to‌ ‌cobalt,‌ ‌or‌ ‌about‌ ‌20%,‌ ‌and‌ ‌697‌‌ 
were‌ ‌also‌ ‌allergic‌ ‌to‌ ‌chromate,‌ ‌or‌ ‌about‌ ‌10%.‌ ‌ 

- The‌ ‌authors‌ ‌state‌ ‌that‌ ‌the‌ ‌results‌ ‌strongly‌ ‌suggest‌ ‌that‌ ‌some‌ ‌people‌ ‌are‌ ‌more‌ ‌susceptible‌ ‌to‌ ‌contact‌‌ 
sensitizations‌ ‌in‌ ‌general,‌ ‌and‌ ‌these‌ ‌people‌ ‌are‌ ‌also‌ ‌more‌ ‌likely‌ ‌to‌ ‌test‌ ‌positive‌ ‌to‌ ‌nickel,‌ ‌cobalt,‌ ‌and‌‌ 
chromate.‌ ‌ 

11. Surveillance‌ ‌and‌ ‌Legislation‌ ‌ 
‌ 

Lagrelius,‌ ‌M.,‌ ‌2019.‌‌Contact‌‌allergy‌‌in‌‌Swedish‌‌adolescents:‌‌results‌‌from‌‌the‌‌BAMSE‌‌cohort‌‌study.‌‌(Doctoral‌‌                             
thesis).‌‌ ‌  
https://openarchive.ki.se/xmlui/bitstream/handle/10616/46643/Thesis_Maria_Lagrelius.pdf?sequence=3&isAllowed=y‌ ‌ 
‌ 

- Among‌‌2,285‌‌adolescents‌‌in‌‌Sweden,‌‌average‌‌age‌‌16.6‌‌years,‌‌nickel‌‌was‌‌the‌‌most‌‌frequent‌‌cause‌‌of‌‌                               
contact‌ ‌allergy‌ ‌(7.5%),‌ ‌followed‌ ‌by‌ ‌fragrance‌ ‌mix‌ ‌I‌ ‌(FM‌ ‌I)‌ ‌(2.1%).‌ ‌Nickel‌ ‌allergy‌ ‌was‌ ‌more‌ ‌common‌‌                               
among‌ ‌girls‌ ‌(9.8%‌ ‌versus‌ ‌4.9%).‌ ‌Piercing‌ ‌and‌ ‌skin‌ ‌reactions‌ ‌to‌ ‌metal‌ ‌items‌ ‌increased‌ ‌the‌ ‌odds‌ ‌of‌‌                               
having‌ ‌a‌ ‌nickel‌ ‌allergy.‌ ‌ 

‌ 
Warshaw,‌‌E.M.‌‌et‌‌al.,‌‌2019.‌‌Epidemiology‌‌of‌‌nickel‌‌sensitivity:‌‌Retrospective‌‌cross-sectional‌‌analysis‌‌of‌‌North‌‌                           
American‌‌Contact‌‌Dermatitis‌‌Group‌‌data‌‌1994-2014.‌‌‌Journal‌‌of‌‌the‌‌American‌‌Academy‌‌of‌‌Dermatology‌,‌‌80(3),‌‌                           
pp.701-713.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://www.sciencedirect.com/science/article/abs/pii/S0190962218327415‌ ‌ 
‌ 

- “Clinicians‌‌should‌‌be‌‌aware‌‌of‌‌a‌‌significant‌‌increase‌‌in‌‌nickel‌‌sensitivity‌‌over‌‌time‌‌(from‌‌14.3%‌‌to‌‌20.1%‌‌                                 
from‌ ‌1994‌ ‌to‌ ‌2014)‌ ‌and‌ ‌a‌ ‌significant‌ ‌increase‌ ‌in‌ ‌the‌ ‌clinical‌ ‌relevance‌ ‌of‌ ‌reactions‌ ‌over‌ ‌time‌ ‌(from‌‌                                 
44.1%‌ ‌to‌ ‌51.6%‌ ‌from‌ ‌1994‌ ‌to‌ ‌2014).”‌ ‌ 

‌ 
Schuttelaar,‌‌M.L.‌‌et‌‌al.,‌‌2018.‌‌Prevalence‌‌of‌‌contact‌‌allergy‌‌to‌‌metals‌‌in‌‌the‌‌European‌‌general‌‌population‌‌with‌‌                                 
a‌ ‌focus‌ ‌on‌ ‌nickel‌ ‌and‌ ‌piercings:‌ ‌The‌ ‌EDEN‌ ‌Fragrance‌ ‌Study.‌ ‌‌Contact‌ ‌dermatitis‌,‌ ‌‌79‌(1),‌ ‌pp.1-9.‌ ‌ ‌   
https://onlinelibrary.wiley.com/doi/pdf/10.1111/cod.12983‌‌ ‌  
‌ 

- In‌ ‌5‌ ‌European‌ ‌countries,‌ ‌the‌ ‌age-standardized‌ ‌prevalences‌ ‌of‌ ‌sensitization‌ ‌to‌ ‌nickel,‌ ‌cobalt‌ ‌and‌‌                         
chromium‌ ‌were,‌ ‌respectively,‌ ‌14.5%,‌ ‌2.1%,‌ ‌and‌ ‌0.8%.‌ ‌The‌ ‌highest‌ ‌prevalence‌ ‌of‌‌nickel‌‌sensitization‌‌                         
was‌ ‌seen‌ ‌in‌ ‌Portugal‌ ‌(18.5%)‌ ‌and‌ ‌the‌ ‌lowest‌ ‌(8.3%)‌ ‌in‌ ‌Sweden.‌‌ ‌  

- Significant‌ ‌associations‌ ‌were‌ ‌observed‌‌between‌‌nickel‌‌allergy‌‌and‌‌being‌‌female‌‌and‌‌having‌‌piercings‌‌                         
(currently‌ ‌or‌ ‌in‌ ‌the‌ ‌past).‌ ‌More‌ ‌piercings‌ ‌correlate‌ ‌with‌ ‌a‌ ‌higher‌ ‌sensitization‌ ‌rate.‌ ‌ 

‌ 
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Ahlström,‌‌M.G.‌‌et‌‌al.,‌‌2017.‌‌Prevalence‌‌of‌‌nickel‌‌allergy‌‌in‌‌Europe‌‌following‌‌the‌‌EU‌‌Nickel‌‌Directive‌‌–‌‌A‌‌review.‌‌                                     
Contact‌ ‌Dermatitis‌,‌ ‌77,‌ ‌pp.193–200.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://www.ncbi.nlm.nih.gov/pubmed/28730624‌ ‌ 
‌ 

- Nickel‌ ‌allergy‌ ‌remains‌ ‌a‌ ‌substantial‌ ‌problem‌ ‌in‌ ‌the‌ ‌population‌‌despite‌‌the‌‌EU‌‌Nickel‌‌Directive.‌‌Steps‌‌                             
should‌‌be‌‌taken‌‌for‌‌better‌‌prevention‌‌of‌‌nickel‌‌allergy,‌‌as‌‌the‌‌prevalence‌‌remains‌‌unacceptably‌‌high‌‌in‌‌                               
EU‌ ‌countries.‌ ‌ 

‌ 
Schnuch,‌ ‌A.‌‌et‌‌al.,‌‌2012.‌‌Surveillance‌‌of‌‌contact‌‌allergies:‌‌methods‌‌and‌‌results‌‌of‌‌the‌‌Information‌‌Network‌‌of‌‌                                 
Departments‌ ‌of‌ ‌Dermatology‌ ‌(IVDK).‌ ‌‌Allergy‌,‌ ‌67(7),‌ ‌pp.847-857.‌ ‌ ‌   
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1398-9995.2012.02834.x‌‌ ‌  
‌ 

- German‌ ‌ACD‌ ‌surveillance‌ ‌showing‌ ‌prevalence‌ ‌of‌ ‌nickel‌ ‌sulphate‌ ‌sensitization‌ ‌at‌ ‌13-15%‌ ‌of‌‌patients‌‌                         
who‌ ‌saw‌ ‌a‌ ‌dermatologist‌ ‌for‌ ‌standard‌ ‌patch‌ ‌testing‌ ‌(the‌ ‌highest‌ ‌rate‌ ‌of‌ ‌all).‌ ‌ 

- Statistics‌‌show‌‌that‌‌reduction‌‌of‌‌exposure‌‌via‌‌the‌‌EU‌‌directive‌‌reduces‌‌the‌‌sensitization‌‌rate‌‌for‌‌nickel,‌‌                               
particularly‌ ‌dramatically‌ ‌in‌ ‌children.‌ ‌Other‌ ‌substances‌ ‌show‌ ‌similar‌ ‌trends.‌ ‌ 

- Notes‌‌a‌‌plateau‌‌in‌‌the‌‌rate‌‌decrease‌‌due‌‌to‌‌a‌‌failure‌‌of‌‌the‌‌EU‌‌directive‌‌to‌‌regulate‌‌imported‌‌costume‌‌                                     
jewelry.‌ ‌The‌ ‌problem‌ ‌persists.‌ ‌ 

‌ 
Jacob,‌‌S.E.‌‌et‌‌al.,‌‌2009.‌‌Nickel‌‌allergy‌‌in‌‌the‌‌United‌‌States:‌‌A‌‌public‌‌health‌‌issue‌‌in‌‌need‌‌of‌‌a‌‌“nickel‌‌directive”.‌‌                                         
Journal‌ ‌of‌ ‌the‌ ‌American‌ ‌Academy‌ ‌of‌ ‌Dermatology‌,‌ ‌60(6),‌ ‌pp.1067-1069.‌ ‌ ‌   
https://www.jaad.org/article/S0190-9622(08)02464-X/fulltext‌ ‌ 
‌ 

- Letter‌ ‌to‌ ‌the‌ ‌editor‌ ‌advocating‌ ‌for‌ ‌a‌ ‌US‌ ‌nickel‌ ‌directive,‌ ‌based‌ ‌on‌ ‌the‌ ‌EU‌ ‌directive,‌ ‌and‌ ‌for‌ ‌a‌‌public‌‌                                     
awareness‌ ‌campaign‌ ‌to‌ ‌prevent‌ ‌nickel‌ ‌sensitization‌ ‌in‌ ‌children.‌ ‌ 

‌ 
Rietschel,‌‌R.L.‌‌et‌‌al.,‌‌2008.‌‌Detection‌‌of‌‌nickel‌‌sensitivity‌‌has‌‌increased‌‌in‌‌North‌‌American‌‌patch-test‌‌patients.‌‌                               
Dermatitis‌,‌ ‌19(1),‌ ‌pp.‌ ‌16-19.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/18346391/‌ ‌ 
Available‌ ‌(with‌ ‌free‌ ‌registration)‌ ‌at‌ ‌‌https://www.medscape.com/viewarticle/572961‌ ‌ 
‌ 

- In‌ ‌North‌ ‌America,‌ ‌nickel‌ ‌sensitivity‌ ‌has‌ ‌increased‌ ‌over‌ ‌the‌ ‌last‌‌12‌‌years‌‌and‌‌most‌‌of‌‌this‌‌increase‌‌is‌‌                                   
due‌ ‌to‌ ‌the‌ ‌prevalence‌ ‌in‌ ‌women.‌ ‌ 

- The‌ ‌data‌ ‌show‌ ‌a‌ ‌steady‌ ‌increase‌ ‌in‌ ‌nickel‌ ‌sensitivity‌ ‌from‌ ‌14.5%‌ ‌in‌ ‌1992‌ ‌to‌ ‌18.8%‌ ‌in‌ ‌2004.‌ ‌ 
‌ 

Basketter,‌ ‌D.A.‌ ‌et‌ ‌al.,‌ ‌2003.‌ ‌Nickel,‌ ‌chromium‌ ‌and‌‌cobalt‌‌in‌‌consumer‌‌products:‌‌Revisiting‌‌safe‌‌levels‌‌in‌‌the‌‌                                 
new‌ ‌millennium.‌ ‌‌Contact‌ ‌Dermatitis‌,‌ ‌49(1),‌ ‌pp.1-7.‌ ‌ ‌   
https://onlinelibrary.wiley.com/doi/full/10.1111/j.0105-1873.2003.00149.x‌ ‌ 
‌ 

- Most‌‌people‌‌with‌‌ACD‌‌have‌‌a‌‌higher‌‌threshold,‌‌between‌‌10‌‌and‌‌100‌‌ppm.‌ ‌≥90%‌‌of‌‌sensitized‌‌patients‌‌                                 
fail‌ ‌to‌ ‌react‌ ‌below‌ ‌1‌ ‌p.p.m.,‌ ‌even‌ ‌on‌ ‌irritated‌ ‌skin.‌‌ ‌  

- In‌‌the‌‌presence‌‌of‌‌irritants‌‌and/or‌‌following‌‌repeated‌‌exposures,‌‌such‌‌individuals‌‌rarely‌‌react‌‌to‌‌levels‌‌                             
below‌ ‌10‌ ‌p.p.m.‌‌ ‌  

- “On‌ ‌the‌ ‌basis‌ ‌of‌ ‌this‌ ‌information,‌ ‌it‌ ‌was‌ ‌recommended‌ ‌a‌ ‌decade‌ ‌ago‌ ‌that‌ ‌household‌ ‌(and‌ ‌other‌‌                               
consumer)‌‌products‌‌should‌‌not‌‌contain‌‌more‌‌than‌‌5‌‌p.p.m.‌‌of‌‌each‌‌of‌‌Ni,‌‌Cr‌‌or‌‌Co‌‌and‌‌that,‌‌for‌‌an‌‌even‌‌                                         
greater‌ ‌degree‌ ‌of‌ ‌protection,‌ ‌the‌ ‌ultimate‌ ‌target‌ ‌level‌ ‌should‌ ‌be‌ ‌1‌ ‌p.p.m.”‌ ‌ 

12. Immunology‌ ‌of‌ ‌SNAS‌ ‌ 
‌ 

Bechara,‌ ‌R.‌ ‌et‌ ‌al.,‌ ‌2017.‌ ‌Nickel‌ ‌sulfate‌ ‌promotes‌ ‌IL-17A‌ ‌producing‌ ‌CD4+‌ ‌T‌ ‌cells‌ ‌by‌ ‌an‌ ‌IL-23-dependent‌‌                               
mechanism‌ ‌regulated‌ ‌by‌ ‌TLR4‌ ‌and‌ ‌Jak-STAT‌ ‌pathways.‌ ‌‌Journal‌ ‌of‌ ‌Investigative‌ ‌Dermatology‌,‌ ‌137(10),‌ ‌                       
pp.2140-2148.‌ ‌ ‌   
https://www.sciencedirect.com/science/article/pii/S0022202X17316494‌ ‌ 
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‌ 
- “Ni-ACD‌ ‌is‌ ‌a‌ ‌complex‌ ‌immunologic‌ ‌disease‌ ‌involving‌ ‌not‌‌only‌‌a‌‌cell-mediated‌‌Th1‌‌response‌‌but‌‌also‌‌                             

Th17‌ ‌cell‌ ‌development‌ ‌with‌ ‌alterations‌ ‌in‌ ‌IFN-‌ ‌γ‌ ‌levels‌ ‌and‌ ‌TLR4,‌ ‌Jak-STAT,‌ ‌p38MAPK,‌ ‌and‌ ‌NF-kβ‌‌                             
immunologic‌ ‌pathways.”‌ ‌-‌ ‌https://www.dermatitisacademy.com/nickel-allergy-pathways/‌ ‌ 

‌ 
Borghini,‌ ‌R.‌ ‌et‌ ‌al.,‌ ‌2017.‌ ‌Nickel‌ ‌allergic‌ ‌contact‌ ‌mucositis:‌ ‌Duodenal‌ ‌histological,‌ ‌immunohistochemical‌ ‌and‌‌                         
cultural‌ ‌characterization‌ ‌of‌ ‌an‌ ‌emerging‌ ‌clinicopathologic‌ ‌entity.‌ ‌‌Gastroenterology‌,‌ ‌152(5),‌ ‌p.S813.‌‌ ‌  
Abstract‌ ‌at‌ ‌ 
https://www.researchgate.net/publication/316374102_Nickel_Allergic_Contact_Mucositis_Duodenal_Histologic‌
al_Immunohistochemical_and_Cultural_Characterization_of_an_Emerging_Clinicopathologic_Entity‌ ‌ 
‌ 

- In‌ ‌samples‌ ‌of‌ ‌the‌‌duodenum‌‌taken‌‌from‌‌patients‌‌with‌‌a‌‌positive‌‌nickel‌‌oral‌‌mucosa‌‌patch‌‌test,‌‌higher‌‌                                 
levels‌ ‌of‌ ‌IFN-γ‌ ‌and‌ ‌decreased‌ ‌IL-10‌ ‌were‌ ‌found‌ ‌after‌ ‌exposure‌ ‌to‌ ‌nickel.‌ ‌ 

‌ 
Di‌‌Tola,‌‌M.‌‌et‌‌al.,‌‌2014.‌‌Immunological‌‌characterization‌‌of‌‌the‌‌allergic‌‌contact‌‌mucositis‌‌related‌‌to‌‌the‌‌ingestion‌‌                                 
of‌ ‌nickel-rich‌ ‌foods.‌ ‌‌Immunobiology‌,‌ ‌219(7),‌ ‌pp.522-530.‌ ‌ 
https://www.academia.edu/19113390/Immunological_characterization_of_the_allergic_contact_mucositis_relat‌
ed_to_the_ingestion_of_nickel-rich_foods‌‌ ‌  
‌ 

- An‌ ‌oral‌ ‌mucosa‌ ‌patch‌ ‌test‌ ‌(omPT)‌ ‌was‌ ‌positive‌ ‌in‌ ‌25‌ ‌patients‌ ‌and‌ ‌negative‌ ‌in‌ ‌12‌ ‌controls‌ ‌who‌ ‌had‌‌                                   
been‌ ‌referred‌ ‌to‌ ‌a‌ ‌gastroenterology‌ ‌unit.‌‌ ‌  

- After‌‌omPT,‌‌serum‌‌and‌‌urine‌‌Ni‌‌concentrations‌‌increased‌‌significantly‌‌in‌‌all‌‌patients,‌‌while‌‌a‌‌significant‌‌                             
increment‌ ‌of‌ ‌circulating‌‌lymphocytes‌‌and‌‌neutrophils‌‌was‌‌highlighted,‌‌respectively,‌‌in‌‌Ni-sensitive‌‌and‌‌                       
control‌ ‌patients.‌‌ ‌  

- Consistently,‌‌the‌‌Th‌‌and‌‌Tc‌‌circulating‌‌lymphocytes,‌‌as‌‌well‌‌as‌‌the‌‌Th/Tc‌‌ratio‌‌increased‌‌significantly‌‌in‌‌                               
Ni-sensitive‌‌patients‌‌after‌‌omPT.‌‌The‌‌presence‌‌of‌‌CD3+,‌‌CD4+,‌‌and‌‌CD8+‌‌cells‌‌was‌‌highlighted‌‌on‌‌the‌‌                               
oral‌ ‌mucosa‌ ‌biopsy‌ ‌samples‌ ‌taken‌ ‌from‌ ‌Ni-sensitive‌ ‌patients‌ ‌after‌ ‌omPT.‌ ‌ 

- No‌‌noteworthy‌‌increment‌‌in‌‌serum‌‌concentrations‌‌of‌‌total‌‌IgE,‌‌IL-2,‌‌IL-4,‌‌IL-12,‌‌IL-15,‌‌IFN-ɣ,‌‌and‌‌TNF-ɑ‌                               
was‌ ‌observed‌ ‌in‌ ‌any‌ ‌patient‌ ‌after‌ ‌omPT.‌‌ ‌  

‌ 
de‌ ‌Mello,‌ ‌L.M.‌ ‌et‌ ‌al.,‌ ‌2009.‌ ‌TH1/TH2‌ ‌balance‌ ‌in‌ ‌concomitant‌ ‌immediate‌ ‌and‌ ‌delayed-type‌ ‌hypersensitivity‌‌                           
diseases.‌ ‌‌Immunology‌ ‌Letters‌,‌ ‌‌124‌(2),‌ ‌pp.88-94.‌ ‌ ‌   
https://www.academia.edu/6626628/TH1_TH2_balance_in_concomitant_immediate_and_delayed-type_hypers‌
ensitivity_diseases‌ ‌ 
‌ 

- Nickel‌ ‌allergy‌ ‌involves‌ ‌TH1‌ ‌cells.‌ ‌Dust‌ ‌mite‌ ‌allergy‌ ‌involves‌ ‌TH2‌ ‌cells.‌ ‌However,‌ ‌the‌ ‌Th1-derived‌‌                           
cytokine‌‌IFN-gamma‌‌inhibits‌‌the‌‌proliferation‌‌of‌‌Th2‌‌lymphocytes,‌‌so‌‌how‌‌can‌‌the‌‌two‌‌types‌‌of‌‌allergy‌‌                               
coexist?‌‌ ‌  

- Patients‌ ‌presenting‌ ‌with‌ ‌IgE‌ ‌and‌ ‌cell-mediated‌ ‌allergies‌ ‌were‌ ‌analyzed‌ ‌for‌ ‌cytokine‌ ‌production.‌ ‌The‌‌                         
level‌ ‌of‌ ‌IFN-gamma‌ ‌was‌ ‌lower‌ ‌in‌ ‌the‌ ‌group‌ ‌that‌ ‌had‌ ‌both‌ ‌types‌ ‌of‌ ‌allergy.‌ ‌ 

‌ 
Sosroseno,‌ ‌W.,‌ ‌1995.‌ ‌The‌ ‌immunology‌ ‌of‌ ‌nickel-induced‌ ‌allergic‌ ‌contact‌ ‌dermatitis.‌‌‌Asian‌‌Pacific‌‌Journal‌‌of‌‌                           
Allergy‌ ‌and‌ ‌Immunology‌,‌ ‌13(2),‌ ‌p.173.‌ ‌ ‌   
https://pdfs.semanticscholar.org/3c1a/1feb505b351ca91b878fd19bd186e67bbfb2.pdf‌ ‌ 
‌ 

- A‌ ‌discussion‌ ‌of‌ ‌the‌ ‌mechanisms‌ ‌behind‌ ‌nickel‌ ‌ACD,‌ ‌which‌ ‌includes‌ ‌mast‌ ‌cell‌ ‌involvement.‌‌ ‌  

Type‌ ‌1‌ ‌(IgE)‌ ‌Reactions‌ ‌ 
#IgE‌ ‌#histamine‌ 
‌ 

Saluja,‌ ‌S.S.‌ ‌et‌ ‌al.,‌ ‌2016.‌ ‌Contact‌ ‌urticaria‌ ‌to‌ ‌nickel:‌ ‌A‌ ‌series‌ ‌of‌ ‌11‌ ‌patients‌ ‌who‌ ‌were‌ ‌prick‌ ‌test‌ ‌positive‌ ‌and‌‌ 
patch‌ ‌test‌ ‌negative‌ ‌to‌ ‌nickel‌ ‌sulfate‌ ‌2.5%‌ ‌and‌ ‌5.0%.‌ ‌‌Dermatitis‌,‌ ‌‌27‌(5),‌ ‌pp.282-287.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://www.ncbi.nlm.nih.gov/pubmed/27649351‌ ‌ 
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‌ 
- Presents‌ ‌a‌ ‌series‌ ‌of‌ ‌11‌ ‌patients‌ ‌who‌ ‌tested‌ ‌positive‌ ‌to‌ ‌a‌ ‌nickel‌ ‌prick‌ ‌test‌ ‌but‌ ‌negative‌ ‌to‌ ‌a‌ ‌patch.‌ ‌The‌‌ 

authors‌ ‌suggest‌ ‌that‌ ‌IgE‌ ‌allergy‌ ‌to‌ ‌nickel‌ ‌may‌ ‌be‌ ‌far‌ ‌more‌ ‌common‌ ‌than‌ ‌once‌ ‌thought.‌ ‌ 
‌ 

Büyüköztürk,‌ ‌S.‌ ‌et‌ ‌al.,‌ ‌2015.‌ ‌Oral‌ ‌nickel‌ ‌exposure‌ ‌may‌ ‌induce‌ ‌Type‌ ‌I‌ ‌hypersensitivity‌ ‌reaction‌ ‌in‌‌                             
nickel-sensitized‌ ‌subjects.‌ ‌‌International‌ ‌Immunopharmacology‌,‌ ‌26(1),‌ ‌pp.92-96.‌ ‌ ‌   
https://www.researchgate.net/publication/273792884_Oral_nickel_exposure_may_induce_Type_I_hypersensiti‌
vity_reaction_in_nickel-sensitized_subjects‌ ‌ 
‌ 

- This‌ ‌study‌ ‌finds‌ ‌the‌ ‌presence‌ ‌of‌ ‌Type‌ ‌I‌ ‌hypersensitivity‌ ‌in‌ ‌addition‌ ‌to‌ ‌a‌ ‌Type‌ ‌IV‌ ‌immune‌ ‌reaction‌ ‌in‌‌                                   
patients‌ ‌with‌ ‌chronic‌ ‌systemic‌ ‌symptoms‌ ‌related‌ ‌to‌ ‌nickel.‌ ‌Nickel‌ ‌containing‌ ‌dental‌ ‌alloys‌ ‌and‌ ‌oral‌‌                           
nickel‌ ‌intake‌ ‌seem‌ ‌to‌ ‌trigger‌ ‌systemic‌ ‌symptoms‌ ‌in‌ ‌previously‌ ‌nickel‌ ‌sensitized‌ ‌patients.‌ ‌ 

- Of‌ ‌39‌ ‌patients‌ ‌with‌ ‌a‌ ‌positive‌ ‌patch‌ ‌test,‌ ‌27‌ ‌had‌ ‌a‌ ‌positive‌ ‌skin‌ ‌prick‌ ‌test‌ ‌(70%).‌ ‌ 
‌ 

Walsh,‌ ‌M.L.,‌ ‌Smith,‌ ‌V.H.‌ ‌and‌ ‌King,‌ ‌C.M.,‌ ‌2010.‌ ‌Type‌ ‌1‌ ‌and‌ ‌type‌ ‌IV‌ ‌hypersensitivity‌ ‌to‌ ‌nickel.‌ ‌‌Australasian‌‌                                 
Journal‌ ‌of‌ ‌Dermatology‌,‌ ‌51(4),‌ ‌pp.285-286.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/21198528/‌ ‌ 
‌ 

- “We‌ ‌report‌ ‌a‌ ‌case‌ ‌of‌ ‌type‌ ‌1‌ ‌and‌ ‌type‌ ‌IV‌ ‌contact‌ ‌hypersensitivity‌ ‌to‌ ‌nickel.”‌ ‌ 
- When‌ ‌patch‌ ‌tested,‌ ‌the‌ ‌patient‌ ‌complained‌ ‌of‌ ‌discomfort‌ ‌at‌ ‌the‌ ‌site‌ ‌within‌ ‌seconds,‌ ‌and‌ ‌developed‌‌                             

erythema‌‌and‌‌oedema‌‌was‌‌visible‌‌in‌‌20‌‌minutes,‌‌consistent‌‌with‌‌an‌‌urticarial‌‌type‌‌of‌‌reaction.‌‌After‌‌96‌‌                                 
hours,‌ ‌there‌ ‌was‌ ‌evidence‌ ‌of‌ ‌residual‌ ‌eczema.‌ ‌ 

‌ 
Estlander,‌ ‌T.,‌ ‌et‌ ‌al.,‌‌1993.‌‌Immediate‌‌and‌‌delayed‌‌allergy‌‌to‌‌nickel‌‌with‌‌contact‌‌urticaria,‌‌rhinitis,‌‌asthma‌‌and‌‌                                 
contact‌ ‌dermatitis.‌ ‌‌Clinical‌ ‌&‌ ‌Experimental‌ ‌Allergy‌,‌ ‌23(4),‌ ‌pp.306-310.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/8319128/‌ ‌ 
‌ 

- Case‌ ‌study‌ ‌of‌ ‌a‌ ‌patient‌ ‌with‌ ‌nickel‌ ‌ACD‌ ‌who‌ ‌developed‌ ‌asthma,‌ ‌rhinitis‌ ‌and‌‌contact‌‌urticaria.‌‌Patch‌‌                               
testing‌ ‌was‌ ‌positive.‌ ‌Scratch‌ ‌chamber‌ ‌tests,‌ ‌open‌ ‌tests,‌ ‌specific‌ ‌IgE‌ ‌determinations‌ ‌(RAST),‌ ‌and‌‌                         
RAST-inhibition‌ ‌test‌‌indicated‌‌that‌‌she‌‌had‌‌developed‌‌an‌‌IgE-mediated‌‌allergy‌‌to‌‌nickel;‌‌the‌‌bronchial‌‌                           
provocation‌ ‌reaction‌ ‌with‌ ‌NiSO4‌ ‌was,‌ ‌however,‌ ‌a‌ ‌late‌ ‌one.‌‌ ‌  

‌ 
Osmundsen,‌ ‌P.E.,‌ ‌1980.‌‌Contact‌‌urticaria‌‌from‌‌nickel‌‌and‌‌plastic‌‌additives‌‌(butylhydroxytoluene,‌‌oleylamide).‌‌                       
Contact‌ ‌Dermatitis‌,‌ ‌6(7),‌ ‌pp.452-454.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/7214887/‌ ‌ 
‌ 

- Chamber-prick‌‌test‌‌with‌‌nickel‌‌sulfate‌‌2.5%‌‌in‌‌pet.‌‌evoked‌‌a‌‌strong‌‌urticarial‌‌reaction‌‌in‌‌both‌‌patients.‌‌                               
Both‌ ‌patients‌ ‌were‌ ‌patch‌ ‌test‌ ‌negative.‌ ‌ 

13. Nickel‌ ‌Content‌ ‌and‌ ‌Nickel‌ ‌Release‌ ‌ 
‌ 

#new‌ ‌ 
Buxton,‌‌S.‌‌et‌‌al.,‌‌2019.‌‌Concise‌‌review‌‌of‌‌nickel‌‌human‌‌health‌‌toxicology‌‌and‌‌ecotoxicology.‌‌‌Inorganics‌,‌‌7(7),‌‌                               
p.89.‌ ‌ 
https://www.mdpi.com/2304-6740/7/7/89/htm‌‌ ‌  
‌ 

- “To‌‌have‌‌nickel‌‌release‌‌from‌‌metallic‌‌nickel‌‌or‌‌nickel‌‌alloys,‌‌the‌‌nickel‌‌metal‌‌must‌‌be‌‌corroded‌‌and‌‌the‌‌                                   
corrosion‌‌product‌‌dissolved‌‌into‌‌Ni2+.‌‌For‌‌this‌‌reason,‌‌sweat‌‌or‌‌other‌‌wet‌‌conditions‌‌can‌‌increase‌‌the‌‌                               
release‌ ‌rate‌ ‌compared‌ ‌to‌ ‌dry‌ ‌conditions.”‌ ‌ 

- The‌ ‌EU‌ ‌regulations‌ ‌don’t‌ ‌account‌ ‌for‌ ‌SNAS:‌ ‌“Regulation‌ ‌and‌ ‌prevention‌ ‌of‌ ‌nickel‌ ‌sensitization‌ ‌and‌‌                           
nickel‌‌ACD‌‌of‌‌the‌‌general‌‌population‌‌is‌‌not‌‌intended‌‌to‌‌protect‌‌these‌‌hypersensitive‌‌individuals,‌‌as‌‌they‌‌                               
are‌ ‌a‌ ‌small‌ ‌subset‌ ‌of‌ ‌the‌ ‌general‌ ‌population‌ ‌and‌ ‌may‌ ‌need‌ ‌more‌ ‌specific‌ ‌medical‌ ‌advice.”‌ ‌ 
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‌ 
#new‌ ‌ 
Xu,‌ ‌W.‌ ‌et‌ ‌al.,‌ ‌2018.‌ ‌Accelerated‌‌corrosion‌‌of‌‌316L‌‌stainless‌‌steel‌‌in‌‌simulated‌‌body‌‌fluids‌‌in‌‌the‌‌presence‌‌of‌‌                                     
H2O2‌ ‌and‌ ‌albumin.‌ ‌‌Materials‌ ‌Science‌ ‌and‌ ‌Engineering:‌ ‌C‌,‌ ‌92,‌ ‌pp.11-19.‌ ‌ 
https://www.researchgate.net/publication/325731272_Accelerated_corrosion_of_316L_stainless_steel_in_simu‌
lated_body_fluids_in_the_presence_of_H_2_O_2_and_albumin‌ ‌ 
‌ 

- Whereas‌‌sweat‌‌and‌‌saliva‌‌are‌‌relatively‌‌simple‌‌to‌‌simulate‌‌for‌‌testing,‌‌the‌‌internal‌‌environment‌‌is‌‌full‌‌of‌‌                                 
other‌ ‌compounds,‌ ‌such‌ ‌as‌ ‌blood,‌ ‌proteins,‌ ‌and‌ ‌inflammatory‌‌by-products.‌‌The‌‌traditional‌‌testing‌‌with‌‌                         
saline‌ ‌or‌ ‌artificial‌ ‌sweat‌ ‌isn't‌ ‌good‌ ‌enough.‌ ‌ 

- The‌‌inflammatory‌‌response‌‌releases‌‌hydrogen‌‌peroxide‌‌and‌‌albumin,‌‌and‌‌this‌‌study‌‌tested‌‌the‌‌effect‌‌of‌‌                             
these‌ ‌on‌ ‌the‌‌corrosion‌‌of‌‌316L‌‌stainless‌‌steel‌‌at‌‌37‌‌°C‌‌with‌‌electrochemical‌‌and‌‌long‌‌term‌‌immersion‌‌                                 
tests.‌ ‌Peroxide‌ ‌significantly‌ ‌increases‌ ‌nickel‌ ‌release‌ ‌from‌ ‌316L,‌ ‌albumin‌ ‌does‌ ‌not.‌ ‌ 

‌ 
#new‌ ‌ 
Brooks,‌‌E.K.,‌‌Brooks,‌‌R.P.‌‌and‌‌Ehrensberger,‌‌M.T.,‌‌2017.‌‌Effects‌‌of‌‌simulated‌‌inflammation‌‌on‌‌the‌‌corrosion‌‌of‌‌                               
316L‌ ‌stainless‌ ‌steel.‌ ‌‌Materials‌ ‌Science‌ ‌and‌ ‌Engineering:‌ ‌C‌,‌ ‌71,‌ ‌pp.200-205.‌ ‌ 
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/27987699/‌ ‌ 
‌ 

- The‌ ‌authors‌ ‌postulate‌ ‌that‌ ‌the‌ ‌seeming‌ ‌disconnect‌ ‌between‌ ‌‌in‌ ‌vitro‌ ‌corrosion‌ ‌testing‌ ‌and‌ ‌‌in‌ ‌vivo‌‌                             
implant‌ ‌performance‌ ‌is‌ ‌because‌ ‌inflammation‌ ‌produces‌ ‌peroxide‌ ‌and‌ ‌an‌ ‌acidic‌ ‌environment.‌ ‌ 

- In‌ ‌this‌ ‌study,‌ ‌discs‌ ‌of‌ ‌316L‌ ‌were‌ ‌immersed‌ ‌in‌ ‌saline‌ ‌at‌ ‌pH‌ ‌7.2‌ ‌to‌ ‌simulate‌ ‌normal‌ ‌physiological‌‌                                 
conditions‌‌and‌‌a‌‌solution‌‌of‌‌peroxide‌‌in‌‌saline‌‌at‌‌pH‌‌5.0‌‌to‌‌simulate‌‌inflammatory‌‌conditions.‌‌Both‌‌were‌‌                                 
connected‌ ‌to‌ ‌a‌ ‌current.‌ ‌ 

- The‌ ‌nickel‌ ‌released‌ ‌is‌ ‌‌three‌ ‌orders‌ ‌of‌ ‌magnitude‌‌ ‌greater‌ ‌in‌ ‌the‌ ‌inflammatory‌ ‌medium‌ ‌than‌ ‌in‌ ‌saline.‌ ‌ 
- “It‌ ‌is‌ ‌demonstrated‌ ‌that‌ ‌particular‌ ‌consideration‌ ‌should‌ ‌be‌‌given‌‌to‌‌316L‌‌stainless‌‌steel‌‌implants‌‌with‌‌                             

crevice‌ ‌susceptible‌ ‌areas‌ ‌(ex.‌ ‌screw-head/plate‌ ‌interface),‌ ‌as‌ ‌those‌ ‌areas‌ ‌may‌ ‌have‌ ‌an‌ ‌increased‌‌                         
probability‌ ‌of‌ ‌rapid‌ ‌and‌ ‌aggressive‌ ‌corrosion‌ ‌when‌ ‌exposed‌ ‌to‌ ‌inflammatory‌ ‌conditions”‌ ‌ 

‌ 
#new‌ ‌ 
Hedberg,‌‌Y.S.‌‌and‌‌Odnevall‌‌Wallinder,‌‌I.,‌‌2016.‌‌Metal‌‌release‌‌from‌‌stainless‌‌steel‌‌in‌‌biological‌‌environments:‌‌A‌‌                               
review.‌ ‌‌Biointerphases‌,‌ ‌11(1),‌ ‌p.018901.‌ ‌ 
https://avs.scitation.org/doi/full/10.1116/1.4934628?crawler=true&‌ ‌ 
‌ 

- Provides‌ ‌an‌ ‌in-depth‌ ‌and‌ ‌technical‌ ‌discussion‌ ‌of‌ ‌metal‌ ‌release‌ ‌from‌ ‌stainless‌ ‌steels‌ ‌under‌ ‌different‌‌                           
conditions.‌ ‌ 

- “The‌ ‌chemical‌ ‌speciation‌ ‌of‌ ‌released‌ ‌metal‌ ‌species‌ ‌depends,‌ ‌for‌ ‌a‌ ‌given‌ ‌setting,‌ ‌on‌ ‌the‌ ‌solution‌‌                             
composition‌‌and‌‌pH,‌‌the‌‌temperature,‌‌the‌‌redox‌‌potential,‌‌the‌‌concentration‌‌of‌‌released‌‌metal‌‌ions‌‌and‌‌                             
of‌ ‌ligands,‌ ‌as‌ ‌well‌ ‌as‌ ‌on‌ ‌time.”‌ ‌ 

- Discusses‌ ‌corrosion‌ ‌with‌ ‌respect‌ ‌to‌ ‌food‌ ‌processing‌ ‌specifically:‌ ‌“high‌ ‌amounts‌ ‌of‌ ‌halides‌ ‌(mainly‌‌                         
chlorides),‌ ‌complexing‌ ‌agents‌ ‌and‌ ‌other‌ ‌corrosive‌ ‌components,‌ ‌very‌ ‌acidic‌ ‌or‌ ‌alkaline‌ ‌conditions,‌‌                       
temperatures‌ ‌as‌ ‌high‌ ‌as‌ ‌100 °C‌ ‌or‌ ‌higher,‌ ‌and‌ ‌the‌ ‌influence‌ ‌of‌ ‌friction‌ ‌and‌ ‌different‌ ‌mechanical‌‌                             
stresses.”‌ ‌And‌ ‌microbially‌ ‌induced‌ ‌corrosion.‌ ‌ 

‌ 
#new‌ ‌ 
Yuan,‌‌J.P.‌‌et‌‌al.,‌‌2015.‌‌Nickel‌‌release‌‌rate‌‌of‌‌several‌‌nickel-containing‌‌stainless‌‌steels‌‌for‌‌jewelries.‌‌Journal‌‌of‌‌                                 
Iron‌ ‌and‌ ‌Steel‌ ‌Research‌ ‌International‌,‌ ‌22(1),‌ ‌pp.72-77.‌ ‌ 
https://www.sciencedirect.com/science/article/abs/pii/S1006706X15600127‌ ‌ 
‌ 

- Nickel‌ ‌‌release‌ ‌‌is‌ ‌not‌ ‌proportional‌ ‌to‌ ‌the‌ ‌amount‌ ‌of‌ ‌nickel‌ ‌in‌ ‌a‌ ‌stainless‌ ‌steel‌ ‌alloy.‌ ‌ 
- In‌‌artificial‌‌sweat‌‌after‌‌a‌‌week:‌‌316L‌‌released‌‌0.02‌‌μg/cm‌2‌/week;‌‌301‌‌released‌‌0.08‌‌μg/cm‌2‌/week;‌‌303‌‌                             

released‌ ‌2.06‌ ‌μg/cm‌2‌/week;‌ ‌201‌ ‌released‌ ‌1.51‌ ‌μg/cm‌2‌/week.‌ ‌ 
‌ 
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#new‌ ‌ 
Yang,‌ ‌K.‌ ‌and‌ ‌Ren,‌ ‌Y.,‌ ‌2010.‌ ‌Nickel-free‌ ‌austenitic‌ ‌stainless‌ ‌steels‌ ‌for‌ ‌medical‌ ‌applications.‌ ‌‌Science‌ ‌and‌‌                             
Technology‌ ‌of‌ ‌Advanced‌ ‌Materials‌,‌ ‌11(1),‌ ‌014105.‌ ‌ 
https://www.tandfonline.com/doi/full/10.1088/1468-6996/11/1/014105‌‌ ‌  
‌ 

- Contains‌ ‌a‌ ‌table‌ ‌of‌‌seven‌‌types‌‌of‌‌“surgical‌‌stainless‌‌steels”‌‌and‌‌their‌‌nickel‌‌content,‌‌the‌‌minimum‌‌of‌‌                                 
which‌ ‌contains‌ ‌0.05%‌ ‌nickel‌ ‌(500‌ ‌ppm).‌ ‌ 

‌ 
Harloff,‌ ‌T.‌ ‌et‌ ‌al.‌ ‌2010.‌ ‌Titanium‌ ‌allergy‌ ‌or‌ ‌not?‌ ‌“Impurity”‌ ‌of‌ ‌titanium‌ ‌implant‌ ‌materials.‌‌‌Health‌,‌‌2(04),‌‌p.306.‌ ‌                                 
https://ceraroot.com/download/titanium-allergy-or-not.pdf‌ ‌ 
‌ 

- Several‌ ‌pure‌ ‌Ti‌ ‌and‌ ‌Ti‌ ‌alloy‌ ‌samples‌ ‌were‌ ‌analyzed‌ ‌for‌ ‌a‌‌variety‌‌of‌‌metals‌‌by‌‌spectral‌‌analysis.‌‌The‌‌                                   
samples‌ ‌contained‌ ‌10-310‌ ‌ppm‌ ‌Ni‌ ‌(median‌ ‌about‌ ‌120).‌ ‌Suggests‌ ‌coating‌ ‌Ti‌ ‌with‌ ‌ceramic‌‌to‌‌prevent‌‌                             
corrosion.‌‌ ‌  

‌ 
#new‌ ‌ 
Reclaru,‌ ‌L.‌ ‌et‌ ‌al.,‌ ‌2008.‌ ‌Anisotropy‌ ‌of‌ ‌nickel‌ ‌release‌ ‌and‌ ‌corrosion‌ ‌in‌ ‌austenitic‌ ‌stainless‌ ‌steels.‌ ‌‌Acta‌‌                               
Biomaterialia‌,‌ ‌4(3),‌ ‌pp.680-685.‌ ‌ 
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/18054530/‌ ‌ 
‌ 

- Four‌‌types‌‌of‌‌316L‌‌stainless‌‌steel,‌‌shaped‌‌as‌‌10‌‌mm‌‌diameter‌‌cylinders‌‌of‌‌various‌‌lengths,‌‌were‌‌tested‌‌                                 
for‌ ‌nickel‌ ‌release.‌ ‌The‌ ‌shape‌ ‌of‌ ‌the‌ ‌object‌ ‌was‌ ‌found‌ ‌to‌ ‌influence‌ ‌its‌ ‌corrosion‌ ‌rate.‌‌ ‌  

- The‌ ‌316L‌ ‌(1.4427So)‌ ‌used‌ ‌in‌ ‌watches‌ ‌(sulfur‌ ‌added)‌ ‌released‌ ‌from‌ ‌3-10‌ ‌μg/cm‌2‌/week‌ ‌(in‌ ‌artificial‌                           
sweat‌ ‌at‌ ‌body‌ ‌temperature).‌ ‌The‌ ‌medical‌ ‌316L‌ ‌"1.4441‌ ‌AISI‌ ‌F‌ ‌138–97"‌ ‌stayed‌ ‌at‌ ‌about‌ ‌0.2‌‌                             
μg/cm‌2‌/week.‌ ‌The‌ ‌other‌ ‌316Ls‌ ‌(1.4435,‌ ‌wires)‌ ‌ranged‌ ‌from‌ ‌0.15‌ ‌to‌ ‌1.22‌ ‌μg/cm‌2‌/wk.‌ ‌ 

‌ 
#new‌ ‌ 
Herting,‌ ‌G.,‌‌Wallinder,‌‌I.O.‌‌and‌‌Leygraf,‌‌C.,‌‌2008.‌‌Metal‌‌release‌‌rate‌‌from‌‌AISI‌‌316L‌‌stainless‌‌steel‌‌and‌‌pure‌‌                                   
Fe,‌ ‌Cr‌ ‌and‌‌Ni‌‌into‌‌a‌‌synthetic‌‌biological‌‌medium‌‌-‌‌a‌‌comparison.‌‌‌Journal‌‌of‌‌Environmental‌‌Monitoring‌,‌‌10(9),‌‌                                 
pp.1092-1098.‌ ‌ 
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/18728903/‌ ‌ 
‌ 

- Nickel‌ ‌release‌ ‌of‌ ‌316L‌ ‌in‌ ‌ALF‌ ‌solution,‌ ‌to‌ ‌represent‌ ‌inflammation,‌ ‌was‌ ‌studied‌ ‌(ALF‌ ‌composition‌ ‌given).‌ ‌ 
- When‌ ‌the‌ ‌surface‌ ‌was‌ ‌abraded,‌ ‌more‌ ‌nickel‌ ‌was‌ ‌released‌ ‌(0.4‌ ‌μg/cm‌2‌/week‌ ‌after‌ ‌168‌ ‌hours).‌ ‌ 
- The‌‌release‌‌rate‌‌decreased‌‌from‌‌4‌‌μg/cm‌2‌/week‌‌in‌‌the‌‌first‌‌hour‌‌to‌‌0.1‌‌μg/cm‌2‌/week‌‌at‌‌168‌‌hours‌‌(not‌‌                                   

abraded).‌ ‌ 
- “released‌ ‌metals‌ ‌from‌ ‌stainless‌ ‌steel‌ ‌grade‌ ‌316L‌ ‌were‌ ‌neither‌ ‌in‌ ‌proportion‌ ‌to‌ ‌the‌ ‌bulk‌ ‌alloy‌‌                             

composition‌ ‌nor‌ ‌to‌ ‌the‌ ‌surface‌ ‌film‌ ‌composition.”‌ ‌ 
‌ 

#new‌ ‌ 
Herting,‌‌G.,‌‌Wallinder,‌‌I.O.‌‌and‌‌Leygraf,‌‌C.,‌‌2007.‌‌Metal‌‌release‌‌from‌‌various‌‌grades‌‌of‌‌stainless‌‌steel‌‌exposed‌‌                                 
to‌ ‌synthetic‌ ‌body‌ ‌fluids.‌ ‌‌Corrosion‌ ‌Science‌,‌ ‌49(1),‌ ‌pp.103-111.‌ ‌ 
https://www.academia.edu/23400123/Metal_release_from_various_grades_of_stainless_steel_exposed_to_sy‌
nthetic_body_fluids‌ ‌ 
‌ 

- Release‌ ‌rates‌ ‌of‌ ‌nickel‌ ‌from‌ ‌7‌ ‌grades‌ ‌of‌ ‌stainless‌ ‌steel‌ ‌(2205,‌ ‌201,‌ ‌304,‌ ‌310,‌‌316L,‌‌409,‌‌430)‌‌were‌‌                                   
measured‌‌in‌‌2‌‌media:‌‌“Gamble’s‌‌solution”,‌‌(pH‌‌7.4)‌‌that‌‌represents‌‌the‌‌interstitial‌‌fluid‌‌of‌‌the‌‌deep‌‌lung;‌‌                                 
and‌ ‌artificial‌ ‌lysosomal‌ ‌fluid‌ ‌(ALF)‌ ‌that‌ ‌represents‌ ‌the‌ ‌more‌ ‌acidic‌ ‌(pH‌ ‌4.5–5)‌ ‌milieu‌ ‌of‌ ‌particles‌‌                             
following‌ ‌their‌ ‌phagocytosis‌ ‌by‌ ‌macrophages.‌ ‌ 

- 316L‌ ‌in‌ ‌ALF‌ ‌released‌ ‌over‌ ‌0.6‌ ‌μg/cm‌2‌/week‌ ‌in‌ ‌the‌ ‌first‌ ‌8‌ ‌hours‌ ‌but‌ ‌this‌ ‌reduced‌ ‌to‌ ‌<0.1‌ ‌at‌ ‌168‌ ‌hours.‌ ‌ 
- 409‌ ‌and‌ ‌430‌ ‌released‌ ‌no‌ ‌detectable‌ ‌nickel‌ ‌after‌ ‌a‌ ‌week‌ ‌in‌ ‌either‌ ‌medium.‌ ‌ 
- Nickel‌ ‌release‌ ‌was‌ ‌always‌ ‌at‌ ‌least‌ ‌an‌ ‌order‌ ‌of‌ ‌magnitude‌ ‌greater‌ ‌in‌ ‌the‌ ‌ALF‌ ‌than‌ ‌in‌ ‌the‌ ‌less‌‌acidic‌‌                                     

Gamble’s‌ ‌solution.‌ ‌ 
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Schuh,‌ ‌A.‌ ‌et‌ ‌al.,‌ ‌2005.‌ ‌Allergic‌ ‌potential‌ ‌of‌ ‌titanium‌ ‌implants.‌ ‌‌Der‌ ‌Orthopade‌,‌ ‌34(4),‌ ‌pp.327-8.‌‌ ‌  
Abstract‌ ‌at‌ ‌‌https://www.ncbi.nlm.nih.gov/pubmed/15706453‌ ‌ 
‌ 

- Five‌ ‌samples‌ ‌of‌‌pure‌‌Ti‌‌and‌‌Ti-Al-V‌‌alloys‌‌were‌‌analyzed‌‌for‌‌nickel‌‌content‌‌using‌‌spectral‌‌analysis.‌‌A‌‌                                 
nickel‌ ‌content‌ ‌of‌ ‌120-340‌ ‌ppm‌ ‌was‌ ‌found.‌ ‌ 

‌ 
#new‌ ‌ 
Haudrechy,‌ ‌P.‌ ‌et‌ ‌al.,‌ ‌1997.‌ ‌Nickel‌ ‌release‌ ‌from‌ ‌stainless‌ ‌steels.‌ ‌‌Contact‌ ‌Dermatitis‌,‌ ‌37(3),‌ ‌pp.113-117.‌ ‌ 
Abstract‌ ‌at‌ ‌‌https://pubmed.ncbi.nlm.nih.gov/9330816/‌ ‌ 
‌ 

- Nickel‌‌release,‌‌DMG‌‌and‌‌patch‌‌tests‌‌were‌‌carried‌‌out‌‌with‌‌stainless‌‌steels:‌‌AISI‌‌303‌‌(high-sulfur)‌‌and‌‌                               
304‌‌(low-sulfur)‌‌and‌‌3‌‌grades‌‌with‌‌intermediate‌‌sulfur‌‌content‌‌around‌‌0.03%,‌‌AISI‌‌304L,‌‌304L+Ca,‌‌and‌‌                             
304L+Cu‌.‌ ‌ 

- Acidic‌ ‌sweat‌ ‌solution‌ ‌causes‌ ‌more‌ ‌nickel‌ ‌to‌ ‌be‌ ‌released‌ ‌than‌ ‌the‌ ‌standardized‌ ‌test.‌ ‌ 
- pH‌ ‌measurements‌ ‌of‌ ‌real‌ ‌back‌ ‌sweat‌ ‌ranged‌ ‌from‌ ‌2.1‌ ‌to‌ ‌6.9.‌ ‌ 
- Only‌ ‌sulfurized‌ ‌stainless‌ ‌steels‌ ‌provoked‌ ‌an‌ ‌actual‌ ‌reaction.‌ ‌Only‌ ‌AISI‌ ‌303‌ ‌releases‌ ‌more‌ ‌than‌ ‌0.5‌‌                             

μg/cm‌2‌/week‌ ‌(of‌ ‌303,‌ ‌304,‌ ‌304L).‌‌ ‌  
‌ 

#new‌ ‌ 
Haudrechy,‌ ‌P.‌ ‌et‌ ‌al.,‌ ‌1994.‌ ‌Nickel‌ ‌release‌‌from‌‌nickel‐plated‌‌metals‌‌and‌‌stainless‌‌steels.‌‌‌Contact‌‌Dermatitis‌,‌‌                             
31(4),‌ ‌pp.249-255.‌ ‌ 
http://bbaroux.free.fr/recherches/publis%20selection%20av%202004/1994%20Contact%20Dermatitis_Haudre‌
chy_%20Nickel%20release%20.pdf‌ ‌ 
‌ 

- AISI‌‌304,‌‌316L,‌‌303‌‌and‌‌430‌‌type‌‌stainless‌‌steels,‌‌nickel‌‌and‌‌nickel-plated‌‌materials‌‌were‌‌investigated.‌‌                             
4‌ ‌tests‌ ‌were‌ ‌performed:‌ ‌patch‌ ‌tests,‌ ‌leaching‌ ‌experiments,‌ ‌dimethylglyoxime‌ ‌(DMG)‌ ‌spot‌ ‌tests‌ ‌and‌‌                         
eIectrochemical‌ ‌tests.‌‌ ‌  

- Patch‌ ‌tests‌ ‌showed‌ ‌that‌ ‌96%‌ ‌of‌ ‌the‌ ‌patients‌ ‌were‌ ‌intolerant‌ ‌to‌ ‌Ni-plated‌ ‌samples,‌ ‌and‌ ‌14%‌ ‌to‌ ‌a‌‌                                 
high-sulfur‌‌stainless‌‌steel‌‌(303),‌‌while‌‌nickel-containing‌‌stainless‌‌steels‌‌with‌‌a‌‌low‌‌sulfur‌‌content‌‌elicited‌‌                           
no‌ ‌reactions.‌ ‌  

- Leaching‌ ‌experiments,‌ ‌in‌ ‌sweat‌ ‌at‌ ‌room‌ ‌temperature,‌ ‌confirmed‌ ‌the‌ ‌patch‌ ‌tests:‌ ‌Ni-plated‌ ‌released‌‌                         
about‌‌100‌‌μg/cm‌2‌/week‌‌of‌‌nickel,‌‌while‌‌low-sulfur‌‌stainless‌‌steels‌‌released‌‌less‌‌than‌‌0.03‌‌μg/cm‌2‌/week‌‌                           
of‌ ‌nickel,‌ ‌and‌ ‌AISI‌ ‌303‌ ‌about‌ ‌1.5‌ ‌μg/cm‌2‌/week.‌ ‌316L‌ ‌in‌ ‌acid‌ ‌only‌ ‌released‌ ‌0.02‌ ‌μg/cm‌2‌/week.‌ ‌ 

‌ 
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