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Identifying and diagnosing patients with metal hypersensitivity

The incidence of total joint arthroplasty (TJA) procedures is increasing [1]. As a
considerable number of patients undergoing TJAs have metal sensitivity and may react
to their prosthesis, the incidence of metal sensitivity leading to implant failure is also
likely to increase [2].

Patients suffering from metal hypersensitivity may have local symptoms associated
with an overactive immune response such as localised pain, swelling, cutaneous
allergic reactions, joint and muscle pain, implant failure or recurrent suspected
infections around the operation site. Also, systemic reactions such as fibromyalgia and
chronic fatigue can be exacerbated or triggered by metal hypersensitivity.

MELISA is an optimised
lymphocyte transformation test
(LTT) with improved specificity
and sensitivity. LTTs are used

MELISA is a clinically validated blood test [3] that can detect type-IV cell-mediated extensively to detect type IV
allergy to multiple metals and certain components of bone cements. Metal ions allergies to metals and drugs.
released through implant corrosion bind to proteins in the body. In some patients, For testing prior to surgery, a
metal haptens can trigger an overagressive immune response, which may lead to panel of the 20 most commonly
clinical complications. used metals is available. Testing
for hypersensitivity to some of
MELISA may be used in two ways for orthopaedic patients with suspected metal the constituents of cements and
hypersensitivity: adhesives is also possible.
First, before surgery, patients with a clinical history suggesting metal allergy may be The lymphocyte reaction to
pre-tested. Results can be used to establish the most compatible materials and metals metals is measured by two
for the implant. Second, MELISA can be used to confirm if metal hypersensitivity is separate methods: uptake of
contributing to any symptoms that develop post-surgery. radioactive thymidine by
dividing lymphocytes and the
Metal allergy and orthopaedics evaluation of cellular
Metal allergy is a well-documented factor in the failure of implants [4]. The need for stimulation by microscopy.

allergy testing in sensitive patients is recognized by both implant manufacturers [4]
and by surgeons [5, 6] alike. 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 failing implanted devices [5].

Prevalence of metal hypersensitivity

70%

o
S
R

50%

40%

30% 60%

20% 1 —
(o)
10% B —
10%
0% T T 1
General population  Patients with well  Patients with poorly
functioning implants functioning implants

Data from Hallab et al 2001 [7]

Metal hypersensitivity percent




MELISA® TESTING IN ORTHOPAEDICS 20F3

MELISA testing versus patch testing Life threatening metal
Studies show that lymphocyte transformation tests are better suited for diagnosing aIIergy treated through
possible metal sensitivity than traditional patch testing. Implant-related “immunological
hypersensitivity reactions are mediated by sensitised T cells [7] and the relationship Camouﬂage" of implant

between skin hypersensitivity and systemic hypersensitivity is ill defined [8, 9]. Lack of
standardisation in patch testing may also contribute to reduced reliability [10, 11].

The accuracy of patch testing for titanium allergy in particular seems to be variable.
Mayo Clinic failed to detect any positive reactions to titanium in over a decade of
patch testing [11], despite several cases of titanium allergy published by others [12,
13]. Traces of other metals such as nickel and aluminium are found even in
commercially pure titanium due to the production process [14, 15]. Titanium has
been shown to induce clinically relevant hypersensitivity which can be detected with
MELISA testing [16].

Allergy and toxicity

Metal-on-metal implants are linked to raised levels of metal ions in the blood. When
levels become excessively high, the ions are absorbed by the cells and can no longer
be excreted from the body. This accumulation of metal ions may trigger an immune

response.

All implant alloys release metal ions, but some metal-on-metal prostheses release
many more ions than previously thought [17]. The ions can leak into the surrounding
tissue and cause reactions that affect both bone and muscle and may leave patients
with disabilities [18].

Instead of measuring levels of metal ions in a patient’s body, MELISA measures Orthopaedic conference
how the patient’s immune system reacts to specific metals. There are no generally reports health

accepted guidelines as to what constitutes an unacceptably high level of ions in blood improvement in metal
for patients with orthopaedic implants [17]. As an example, the Medicines and allergic Patiel‘ltS after

Healthcare Products Regulatory Agency (MHRA) indicates patients with a revision
threshold level of 7 pg/L of cobalt [19] in their blood should be investigated, although
it is unclear how this figure was derived. In fact, studies show that blood cobalt
concentrations generated through the wear of some of the newer metal-on-metal total
hip prostheses can reach over 300 pg/L [17].

In MELISA, each antigen is tested in multiple concentrations to achieve the optimal
result for each patient. A wide range of metals can be tested including less commonly
tested elements such tantalum, niobium and manganese. Testing is also possible for
some constituents of bone cements including methyl methacrylate (MMA).

Indicators for MELISA testing
o Ongoing pain or discomfort - particularly in the groin [20]
Cutaneous metal hypersensitivity — dermatitis, urticaria, vasculitis [7]
Fibromyalgia, chronic fatigue, autoimmune disease
Raised blood metal ion levels
Adverse local tissue responses (ALTRs) presenting as:
e Pseudotumours
« High ALVAL (aseptic lymphocyte-dominated vasculitis-associated
lesion) score - including loss or necrosis of synovial lining,
lymphocyte presence [21]
e Osteolysis
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Implant alloys

It is recommended that the exact composition of an implant is established prior to TeSting procedure
testing. However, metals usually found in common medical grade alloys include:

Cobalt Chrome Cobalt Chromium Molybdenum  Nickel
Stainless Steel Chromium  Nickel Molybdenum  Manganese
Titanium alloy | Titanium Vanadium Aluminium Nickel traces
Titanium alloy |1 Titanium Aluminium Niobium Tantalum

MELISA Diagnostics offers MELISA testing in the United Kingdom but is also looking
for research partners to study allergy in patients with implants. In addition, we would
like to work with specialists to develop allergy testing for all materials commonly used
in implanted medical devices, such as metals, adhesives and cements.

© MELISA Diagnostics Ltd 2014
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