Icteric Interference in test measurement: to dilute or not to dilute?
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Introduction:

Specimens with elevated bilirubin cause analytic issues with
routine clinical biochemistry testing. Hyperbilirubinaemia may
cause spectral interference or behave as a reducing substance
in an assay. Serum indices (SIs) are semi-quantitative
measurements of turbidity, haemolysis and icterus (I)
performed on all specimens. SIs assess sample integrity and
identify assay results which may be compromised. As the
National Liver Transplant Centre, specimens with elevated
bilirubin are frequently encountered. Roche have defined assay
specific I-index cut-offs. Above the limits set, significant
interference, >10% deviation, may occur. In such instances, test
results are withheld. While a request for a repeat may be
appropriate for haemolysed or turbid samples, a repeat
specimen on a hyperbilirubinaemic patient will remain
hyperbilirubinaemic. This study aimed to evaluate icteric
sample dilution in three ways.

Methods:

1. To examine the relationship between total bilirubin and Iindex values, one month of paired data, measured on the
Roche Cobas® 8000 analysers, were retrospectively
retrieved.
2. To evaluate I-index linearity, a sample with high and low Iindices were mixed proportionally and observed versus
expected values were assessed.
3. Difference plots determined bias between undiluted and
diluted (1:3 and 1:5) GGT, total protein (TP), triglyceride
(TRIGS), cholesterol (CHOL), and phosphate (PO4) results in
22 patient sera with high I-indices. An assumption was
made that the interference was based on bilirubin
concentration and that analyte concentration was
irrelevant.

On sample dilution, expected versus observed I-indices were
linear across the range measured (9–905 µmol/L; Figure 2).

Figure 2: I-index linearity; y = 1.00x +
6.6321, R2 = 0.9996, r = 0.9998.

Relative difference plots (Figure 3) demonstrated positive
proportional bias between undiluted and diluted measurements.
GGT (Figure 3A), TP (Figure 3B), Trigs (Figure 3C) & CHOL (Figure
3D), deemed appropriate given icterus causes negative assay
interference. PO4 (Figure 3E) demonstrated negative
proportional bias on dilution: deemed appropriate given icterus
causes positive interference in the assay.
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Results:

The linear regression relationship (n = 37,823) was I-index =
1.23[bilirubin] + 5.16; R2 = 0.9857, r = 0.9928, with a mean and
median positive bias of 21% at bilirubin >100 µmol/L (Figure
1).
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Figure 3: Relative Bland Altman plots for A. GGT, B. TP, C. Trigs, D. CHOL
and E. PO4 following 1:3 and 1:5 sample dilutions. Mean relative
difference (solid line) ± 1.96 standard deviations (dashed black line) and
trend line (dashed blue line) are shown.

Conclusions:

Figure 1: Linear relationship between total bilirubin measurements
and paired I-index values.

Where assay specific I-index cut-offs are exceeded, a 1 in 3
dilution would reduce icterus proportionally and produce
approximate results to aid patient management.

