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Homocysteine Facts

Homocysteine (Hcey) is derived from the metabolism of methionine, an essential amino acid in the
diet. During metabolism, multiple methyl transfer reactions occur in most tissues, including vascular
endothelial cells. Hey is an intermediary in sulfur amino acid metabolism, linking the methionine
cycle with the folate cycle. There are genetic and acquired defects that may affect the levels of Hey
in plasma. The table below summarizes Hcy, with a particular focus on Hyperhomocysteinemia.

Homocysteine in Plasma e Mainly oxidized, with a relatively small portion in sulfidryl form (HeyH).
e Hcy can be present in protein-bound (major fraction), non-protein-bound,
or free-reduced form (minor fraction).
e Total homacysteine (tHey) is the sum of several circulating homocysteine species
that can be measured in plasma or serum. tHcy plasma levels vary with age, gender,
geographical area and genetic factors.

\\__‘ e tHcy ranges for adults: 5-15
Hyperhomocysteinemia e Moderate Hyperhomocysteinemia: fasting tHey levels of 15-30 pmol/L.
Definitions e Intermediate and Severe Hyperhomocysteinemia: fasting tHcy levels

of 31-100 pmol/L and 101-400 pmol/L.

Hyperhomocysteinemia e Flevated levels of Hey may be caused by a homozygous or heterozygous deficiency
Genetic Defects of cystationine-b-synthase (CBS). This results in normal fasting levels of Hey, but
substantially increased levels after methionine loading.

e Genetic polymorphisms of the gene, methylene-tetrahydrofolate reductase (MTHFR),
may also cause moderate hyperhomacysteinemia, particularly when folate levels are
in the lower end of the normal range. The most common known mutations are MTHFR
C677T and MTHFR A1298C.

e Both CBS and MTHFR genetic defects cause homacystinuria.

Hyperhomocysteinemia e Patients with deficiencies of Vitamin B,, or folate may demonstrate intermediate
Acquired Defects hyperhomocysteinemia.
e Hyperhomacysteinemia caused by Vitamin By deficiency may be detected particularly
after methionine loading.

e (Other conditions leading to hyperhomocysteinemia include: renal insufficiency,
hyperthyroidism or inflammatory bowel disease. Physical inactivity, smoking and
caffeine may increase homocysteine plasma levels.

Hyperhomocysteinemia e Risk of cardiovascular disease increases 1.2 - 1.5 times for each 5 pmol/L increment of Hcy.
and Arterial Thrombosis e The correlation is stronger with coronary heart disease than stroke.
e Studies on the effect of lowering the tHcy with folic acid, Vitamin B,, and
Vitamin B, supplementation to reduce mortality and morbidity in patients with
hyperhomocysteinemia are ongoing.

Hyperhomocysteinemia e Hyperhomocysteinemia is an established risk factor for venous thrombosis (VTE).
and Venous Thrombosis A recently published meta-analysis demonstrated that an increase of 5 umol/L tHey
corresponds to a 27% higher risk of VIE.

e Anather study demonstrated that the co-existence of hyperhomocysteinemia and
Factor V Leiden mutation in apparently healthy men increases the risk of developing
future VTE 20-fold.

e flecent positions on the measurement of Hey levels suggest testing individuals
with idiopathic venous thrombosis, recurrent venous thrombasis, or venous
thrombosis occurring at an early age or at an unusual site.

e Vitamin supplements may be indicated for individuals with demonstrated folate or
Vitamin B;, deficiency. However, it is not yet known if lowering tHey may reduce
the risk of vascular disease.




Homocystei 2 x9 mL Buffer
lne 2 x2 mL Reductant
2x 2 ml Enzyme
2 x 2.5 mL Conjugate
2 x 1 mL Calibrator
0020007800 2 x 2 mL a-SAH Latex Reagent
Automated latex immunoassay for the determination of total
L-homocysteine.
Composition: latex particles and less than 0.1% of sodium azide.

For In Vitro Diagnostic Use.
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HemosIL Homocysteine

HemosIL Homocysteine is the first fully automated Hcy assay dedicated to the Hemostasis laboratory.

Fully automated and validated with Citrated Plasma on IL Hemostasis systems

Solid and well-proven technology, derived from the widely used Elisa or Elisa-like methods

Optimal analytical performances for the diagnosis of hyperhomocysteinemia (both fasting and after methionine loading)
Allows for an extended thrombophilia work-up on a single coagulation system, in combination with other screening assays




Principle of the Assay

HemosIL Homocysteine is an automated latex enhanced
immunoassay for the quantitative determination of total
L-homocysteine in human citrated plasma. Hcy levels in
patient plasma are measured automatically on IL Hemostasis
systems in three stages:

1.Reduction of mixed disulfides and protein-bound forms
of Hey present in the plasma samples to free Hcy.

2.Enzymatic conversion of free Hcy to S-adenosyl-L-
homocysteine (SAH) by the SAH hydrolase (SAHH) in
the presence of an excess of adenosine. SAH can react
with antibodies, but it has only one binding site.

3.SAH/conjugate has multiple binding sites, therefore
allowing competitive immunoprecipitation reaction
between anti-SAH latex and free SAH/conjugate.

The degree of agglutination is inversely proportional to the
concentration of Hey in the sample and is determined by
measuring the decrease of transmitted light caused by the
aggregates.

Reduction Step
R1-SS - Hey Reductant ( Hiy
Enzymatic Step
Hcy + Adenosine M’ [ SAH
Competitive Agglutination Step
onjugate 4b[ Agglutination

c
Anti-SAH Latex +{
SA —— | Agglutination inhibition

Measuring Homocysteine in Citrated Plasma Samples

HemosIL Homocysteine is adapted to ACL™ systems
using citrated plasma samples. Citrated plasma yields
lower Hcy results than EDTA and heparinized plasma due
to the dilution with the anticoagulant. To convert Citrated
plasma results to EDTA plasma results, multiply by 1.17.
The sample preparation is a key factor among the
pre-analytical variables for measuring Hey. Following blood
collection and before plasma separation centrifugation,
there is a time and storage-temperature- dependent increase
in tHcy that can be prevented either by centrifugation at
1000 x g for ten minutes within one hour; or, by keeping
blood samples cooled on ice until centrifugation (up to
eight hours). After the removal of red cells, tHcy is stable
in plasma for at least three days at 2-8°C or three months
at -20°C.

A method comparison between HemosIL Homocysteine
on the ACL 9000 using citrated plasma samples versus
Fluorescence Polarization Immunoassay (FPIA) using EDTA
plasma demonstrates a very good correlation.

N: 76
Slope:  0.8292
Intercept: 0.3505
R: 0.992
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Assay Performance

The following data was obtained with a specific lot of reagent and is representative of average performance obtained
on the ACL ELITE™ and ELITE PRO, ACL Futura/Advance and ACL TOP®.

Imprecision Hey levels Total CV/%
~ 11 pmol/L <6%
~22 pmol/L <7%

Detection Limit 24 umol/L

Linearity without Rerun 4.5-30 ymol/L

Linearity with Automatic Rerun up to 60 ymol/L

On-hoard Reagent Stability 8 hours

Normal Range Study on the ACL TOP

140 citrated plasmas, 50 males and 90 females, from apparently healthy blood bank
donors, 18-65 years, were analyzed with the same lot of HemoslL Hey on the ACL TOP
The upper limit of the normal range, corresponding to the 90% CI, was 11.1 umol/L.
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HemosIL Homocysteine and the Thrombophilia Work-up

Thrombophilia screening includes a number of tests for the
identification of acquired or congenital risk factors.

The typical panel performed on the ACL Hemostasis
systems include:

e Antithrombin

e Protein C

e Free Protein S Antigen

e Free Protein S Activity

e Factor V Leiden (APC R V)
e Lupus Anticoagulant

Other tests to detect Prothrombin G20210A mutation,
elevated Factor VIII or dysfibrinogemia may be included.

Homocysteine is a critical test for Thrombophilia
screening the co-existence of hyperhomocysteinemia and
Factor V Leiden mutation in apparently healthy men increa-
ses the risk of developing future VIE 20-fold.

Recent positions on the measurement of homocysteine levels
suggest testing individuals with idiopathic venous thrombosis

or recurrent venous thrombosis, or venous thrombosis occur-
ring at early age or at unusual site.




HemosIL Homocysteine

First Fully Automated Homocysteine Assay for the Hemostasis Laboratory

Reagent Part Number Kit Configuration
Homocysteine Assay Kit 0020007800 a-SAH Latex Reagent 2x2mlL(lyo)
Reductant 2x2mlL (lig)
Enzyme 2x2mlL (lig)
Conjugate 2x2.5mlL (lig)
Buffer 2x9mlL(lig)
Calibrator (30 ymol/L) 2x 1 mL(lig)
Homocysteine Controls 0020007900 Level 1 3x1ml(lyo)  (~10pmol/L)
Level 2 3x1mL(lyo)  (~20pumol/L)
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Tel. +852-27927773
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IL Japan
Minato-ku, Tokyo
Tel. +81-3-3437-6350

Werfen Medical Korea
Seo Cho-ku

Tel. +82-2-571-9246
www.werfenmedical.com
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IL Germany
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Tel. +49-89-909070
www.il-ger.de

IL Holland

Breda

Tel. +31-76-5480100
www.il-nl.com

Comesa Hungary
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IL Italy

Milan

Tel. +39-02-25221
www.il-italia.it

IL Lithuania
Kaunas
Tel. +370-37-313157

Comesa Poland
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Tel. +48-22-3361800

lzasa Portugal
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IL Russia
Moscow
Tel. +7-495-9823723

Izasa Spain
Barcelona

Tel. +34-93-4010101
WWW.izasa.com

ILUK

Warrington, Cheshire
Tel. +44-1925-81-0141
www.il-uk.com

Applications/tests listed may not yet be approved by the regulatory authorities in your country.
IL product spe |ﬁc—|uons are subject to modification to assure the highest quality performance.
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es may still be in the process of completing ISO.
ACL and ACL Fllle are trademarks and ACL TOP and HemoslL are registered trademarks of Instrumentation Laboratory.
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