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MELISA® TESTING IN ORTHOPAEDICS

Orthopaedic implants and metal hypersensitivity
Identifying hypersensitivity reactions with MELISA® testing

Background
Orthopaedic prostheses play a key role in restoring patients’ quality of life. However,
with increasing reports of adverse responses to metals comes the need to identify
biocompatible materials for susceptible patients.
As the number of arthroplasties increase, so do the number of hypersensitivity
reactions to protheses [1,2,3]. Although delayed hypersensitivity reactions are
infrequent, when they do occur there is a “recognized association with devastating
morbidity and substantial decrease in the quality of life of those affected.” [4] There
is growing evidence that metal hypersensitive patients experience poorer outcomes
after surgery. Despite this, it is not known whether implant failure is caused by metal
allergy or whether metal allergy results from sensitisation due to metal ion release
from failing devices. [5]

Metal hypersensitivity and orthopaedics
The need for biocompatible components and allergy testing in susceptible patients is
well recognized by both implant manufacturers [6,7] and by surgeons/researchers alike
[8,9].
The prevalence of metal hypersensitivity in patients with implants is significantly
higher than in the general population, with an even higher prevalence rate among
patients with failed implanted devices [10]. With an implant in place, metal exposure
may cause the incidence of sensitisation to rise as high as 25%. [11, 10] If the implant
mechanically fails, the incidence can be as high as 60%. [10]
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US FDA investigates immune responses to metals in implants
Reports of adverse reactions to medical devices include both local symptoms:
joint pain, impaired wound healing, rashes [12] as well as more systemic effects.
“Reported systemic symptoms include fatigue, rash, joint and muscle pain, and weakness.
Although uncommon and varied, these symptoms can sometimes mimic more wellestablished inflammatory conditions, such as systemic lupus erythematosus.” [13]

Getting it Right First Time
“Listen to patient’s concerns about
metal allergy if the concern arises.”
Teo 2017 [14]
“In addition, use of an LTT test in
high risk or self-proclaimed metal
sensitive patients may be of value
to consider in the future so as
to document and have on hand
appropriate metal wear reduced
implants for use in such
high-risk patients”
Lionberger 2018 [15]
“Patient perception is important,
however, and among patients who
report multiple allergies of any
kind, a higher percentage are likely
to be dissatisfied with their knee
replacement”
Barrack 2018 [16]
“It is a generally thought that
hypersensitivity testing should
be performed using validated
methods in patients with a
documented or suspected medical
history of metal allergy”
Granchi 2012 [2]
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MELISA® testing
Metal hypersensitivity is an adaptive immune response, manifested as delayed type
IV hypersensitivity. It is an abnormal response to a small amount of metal ions, that
occurs in people with an allergic predisposition [17]. Since metals ions bind to enzymes
and proteins in the body, these modified structures may be considered foreign and can
activate the immune system, leading to inflammation.
As blood tests, lymphocyte transformation tests (LTT) are more suitable for diagnosing
possible implant-related metal sensitivity than patch testing on the skin [5,10]. MELISA
is an optimised, standardised and clinically validated version of LTT [18]. In addition,
MELISA provides a cost effective alternative to patch testing (within the NHS).
The MELISA test may be used in two ways for orthopedic patients:
Prior to surgery. Patients reporting metal allergy may be pre-tested to ensure that
they receive the most suitable implant.
Post-surgery. MELISA can identify if metal hypersensitivity is responsible for any new
symptoms that develop after surgery.

Allergy versus toxicity
Serum metal ion levels may be elevated in normally functioning implants, and ion
levels do not accurately predict outcomes of patient satisfaction or implant function.
[19]
Metal-on-metal implants, particularly cobalt-chromium implants, have been linked
to raised levels of metal debris in the blood of affected patients. All implants release
metal ions, but some metal-on-metal prostheses release many more ions than
previously thought [5]. The ions may leak into the surrounding tissue and cause
reactions that destroy both bone and muscle which leaves those affected with
permanent disabilities. [5]
MELISA does not assess the levels of metals in tissue, instead it identifies whether the
patient’s immune system reacts to specific metals.

Accessing MELISA® testing
1. Order kit: info@melisa.org or call 020 8133 5166
2. Draw blood: Keep at room temperature and do not centrifuge
3. Ship: by FedEx to arrive at MELISA lab in Germany within 48 hours

MELISA® testing method
MELISA® testing method
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The amount of blood needed depends on how many antigens are to be tested. For a
screening of “Orthopaedic pre-test”, which includes 15 metals, 54 ml blood, or 6 x 9ml
tubes of blood, is needed. Alternatively, a bespoke panel can be created from over 30
antigens. Steroids or other immunosuppressant drugs may affect the test result.

MELISA® testing panels
Cobalt Chrome

Chromium, Cobalt, Manganese, Molybdenum, Nickel (0.5%), Tungsten

Stainless steel

Chromium, Nickel, Molybdenum

Titanium alloy (Ti6Al4V)

Titanium dioxide, Titanium sulphate, Vanadium, Nickel (0.1%)

Oxinium

Chromium, Niobium, Tin, Zirconia*

Orthopaedic pre-test

Aluminum, Beryllium, Chromium, Cobalt, Manganese, Molybdenum, Nickel, Niobium,
Tantalum, Tin, Titanium dioxide, Titanium sulphate, Tungsten, Vanadium, Zirconia*
* Clinical relevance of positive tests not established

MELISA® TESTING IN ORTHOPAEDICS

Bibliography
[1] 		
		
[2] 		
		
[3] 		
		
[4] 		
		
[5] 		
		
[6] 		
[7] 		
		
[8] 		
		
[9] 		
		
		
[10]
		
[11]
		
[12]
		
[13]
		
		
[14]
		
[15]
		
[16]
		
[17]
[18]
		
[19]
		

Sansone V. The effects on bone cells of metal ions released from orthopaedic implants. A review. Clin Cases
Miner Bone Metab, p. doi: 10.11138/ccmbm/2013.10.1.034, 2013.
Granchi D, Cenni E, Giunti A, Baldini N. Metal hypersensitivity testing in patients undergoing joint 		
replacement. The Journal of Bone and Joint Surgery, pp. British volume 94 (8), 1126-1134, 2012.
Pinson C, Coop MA, Webb CN. Metal hypersensitivity in total joint arthroplasty. Ann Allergy Asthma
Immunol., p. doi: 10.1016/j.anai.2014.05.012., 2014.
Schoon J. Diagnosis of Metal Hypersensitivity in Total Knee Arthroplasty: A Case Report, Frontiers in 		
Immunology, p. doi: 10.3389/fimmu.2019.02758, 2019.
Richards LJ, Streifel A, Rodrigues JM. Utility of Patch Testing and Lymphocyte Transformation Testing in the
Evaluation of Metal Allergy in Patients with Orthopedic Implants. Cureus, p. doi:10.7759/cureus.5761, 2019.
B. Braun, “AS Advanced Surface,” 2019. [Online].
Smith & Nephew, “Verilast,” 2014. [Online]. Available: https://www.smith-nephew.com/global/assets/pdf/
products/surgical/verilast_metal2014.pdf.
Thomas P et al. Increased metal allergy in patients with failed metal-on-metal hip arthroplasty and periimplant T-lymphocytic inflammation. Allergy, pp. 10.1111/j.1398-9995.2009.01966.x, 2009.
Reito A et al. Prevalence of failure due to adverse reaction to metal debris in modern, medium and large
diameter metal-on-metal hip replacements: the effect of novel screening methods: systematic review and
metaregression analysis. PLoS One, p. 11(3): e0147872, 2016.
Hallab N, Merritt K, Jacobs, J. Metal sensitivity in patients with orthopedic implants. The Journal of Bone, p.
83:428, 2001.
Bloemke AD, Clarke HD. Prevalence of self-reported metal allergy in patients undergoing primary total knee
arthroplasty. J Knee Surg. 28:243–246 2015.
Thomas P. Clinical and diagnostic challenges of metal implant allergy using the example of orthopaedic
surgical implants. Allergo J Int, pp. 2014;23:179-185., 2014.
FDA, “Concerns About Immune Responses to Metal in Medical Devices,” US Food and Drug 		
Administration, 2019. https://www.fda.gov/medical-devices/products-and-medical-procedures/metalsused-medical-devices.
Teo W, Schalock P. Metal Hypersensitivity Reactions to Orthopedic Implants. Dermatology and therapy , pp.
vol. 7,1: 53-64. doi:10.1007/s13555-016-0162-1, 2017.
Lionberger DR, Samorajski J, Wilson CD, Rivera A. What role does metal allergy sensitization play in total
knee arthroplasty revision? J Exp Orthop, pp. doi 10.1186/s40634-018-0146-4, 2018.
Barrack RL. Metal sensitivity in total knee arthroplasty: “Doc, am I allergic to my implants?” Orthopaedic
Proceedings, pp. Vol 99-B ISSUE SUPP_15, 2018.
SCENIHR. “The safety of Metal-on-Metal joint replacements” Scientific Commitees, Luxembourg, 2014.
Valentine-Thon E, Schiwara HW. Validity of MELISA for metal sensitivity testing. Neuro Endocrinol Lett., pp.
Feb-Apr;24(1-2):57-64, 2003.
Lachiewicz PF, Watters TS, Jacobs JJ. Metal Hypersensitivity and Total Knee Arthroplasty. J Am Acad Orthop
Surg. 24:106–112, 2014.

For more information:
MELISA Diagnostics
phone 020 8133 5166 		
email info@melisa.og
web
melisa.org
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