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Table 1
Relative standard uncertainties for each contributing factor in determination of serum
albumin with Roche Tina-quant immunoturbidimetric assay on Cobas c 501 platform.
Data obtained by measurements of ERM-DA 470k/IFCC Human Serum Proteins
reference material (certified value±expanded uncertainty, 37.2 g/L±1.2 g/L).

Factor Result

Imprecision (uRw) 1.88%
Bias (ubias) 6.42%
Relative combined standard uncertainty [uc=(ubias2 +uRw

2 )0.5] 6.69%
Is the accuracy of serum albumin measurements suitable for
clinical application of the test?

To the Editor:

Albumin is the major protein in plasma and the determination of
its concentrations is used in the prognostic assessment of several
diseases. For instance, serum albumin concentration is a prerequisite
for staging multiple myeloma and a key factor in predicting survival
of these patients [1]. In the setting of dialysis population, albumin is a
quality parameter, being utilized as a metric to assess the quality of
care provided. Guidelines call for monitoring of serum albumin with
specific target cut-offs (e.g., 35 g/L) that are independent of the assay
used; consequently, patients and doctors expect test results to be
accurate and comparable in order to interpret them in a reliable and
consistent manner.

There is now an international agreement that the standardization
of laboratory measurements requires the consistent definition and
application of a reference measurement system for calibration
and validation of routine methods. This should be associated with
definition of measurement uncertainty goals based on medical
relevance so that results are reliable for patient management [2]. For
serum albumin, the availability in the past of the reference
preparation BCR-470 (Institute for Reference Materials and Mea-
surements) and more recently of the ERM-DA 470k/IFCC Human
Serum Proteins reference material, both including albumin in the list
of certified plasma proteins, together with immunochemical meth-
ods based on turbidimetry–nephelometry principles, recognized as
reference measurement procedures by the Joint Committee on
Traceability in Laboratory Medicine, provides the basis to maintain
the assay traceability to the US National Reference Preparation No.
12-0575C, representing the highest level of the albumin traceability
chain [3]. Using the information on the biological variation of the
analyte [4], to be acceptable, the degree of uncertainty (expanded)
of albumin measurement for clinical laboratories (including the
accumulated uncertainty of the corresponding traceability chain and
the uncertainty due to the random effects of measurement) using
unbiased assays should stay within ±1.55% or ±2.33% (desirable or
minimum quality level, respectively).

With these premises, we checked the performance of the albumin
immunoturbidimetric assay used in our clinical laboratory (Tina-
quant Albumin Gen. 2, Roche Diagnostics) carried out on the Cobas c
501 platform, a fully automated clinical chemistry analyzer. The
Roche Diagnostics Traceability and Uncertainty document (March
2009) provides a statement that the assay calibrator (C.f.a.s. PUC) is
traceable to the reference preparation BCR-470 with an expanded
uncertainty of 1.32 g/L at albumin concentration of 101 g/L (1.31%).
To estimate the uncertainty of albumin measurement we applied the
model of Magnusson et al. [5] by employing the imprecision and bias
data obtained bymeasurements of ERM-DA 470k/IFCCHuman Serum
Proteins reference material. Two identical experiments were carried
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out, 5 months apart, using two different lots of assay reagents. In
each experiment, the material was determined in duplicate for
three consecutive days, using the analytical system in accordance
with the manufacturer's instructions and checking its alignment in
each run according to themanufacturer's established parameters, i.e.
the acceptable range of Precinorm and Precipath Protein control
materials.

The relative standard uncertainties from each contribution are
presented in Table 1. The uncertainty due to random effects
(imprecision) was obtained by the mean of SDs of all analytical
runs divided by themean ofmeans. Three components contributed to
the standard uncertainty of bias: the difference (−6.18%) between
the obtained mean of the means (34.9 g/L) and the target value,
the bias variability, expressed as SD of individual bias (0.95%) divided
by the square root of number of measurements, and the relative
standard uncertainty of the certified value of reference material
(1.61%). Owing to the almost absolute specificity of the immuno-
chemical assays, one would expect albumin results that are virtually
unbiased when compared with higher order standards. That, how-
ever, was not the case in our experience; surprisingly, values were
always markedly lower than expected, resulting in a too large bias
for the clinical application of the test. To evaluate whether the
observed bias was a local problem, we reviewed our performance
in the External Quality Assessment Scheme (EQAS). Survey data for
two control materials from the 2010 EQAS of the Centro di Ricerca
Biomedica (Castelfranco Veneto, Italy), measured at the same time of
the second experiment, showed, however, a quite perfect alignment
of our analytical system to other participating laboratories using
Roche immunoturbidimetric assays (group median vs. measured
value, 54 g/L vs. 53 g/L for sample I107 and 19 g/L vs. 19 g/L for
sample I108, respectively).

As significant matrix effects can be excluded both on the basis
of data reported in the ERM-DA 470k/IFCC Certification Report
and our experimental studies (data not reported), the most likely
explanation for the detected bias is some inconsistency in the
assignment of values to the manufacturer's working calibrators. If
this is the cause, the discovered bias could easily be corrected by a
careful realignment procedure in the manufacturer's laboratory.
After the bias correction, the estimate of the relative combined
standard uncertainty would decrease to 2.56%, corresponding to an
expanded uncertainty [obtained by multiplying the relative com-
bined standard uncertainty by a coverage factor of 2 (95% level of
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confidence)] of 5.12% that, however, is still more than 2 times higher
than the minimum performance goal derived from biological
variability of albumin in serum.

In conclusion, as the requested analytical quality for albumin
measurement in serum is high, the performance of field methods
should be extremely good to permit their application in clinical setting.
Our results seem to demonstrate that, at least for some commercial
assays, problems with standardization of these measurements still
persist, even if highly specific and relatively expensive immuno-
chemical methods are used.
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