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Dear Editor,

glycated albumin (GA) has been proposed as a marker of glycemic control in a shorter time window compared to
that of glycated hemoglobin (HbA1¢), reflecting the mean blood glucose concentration over the past 2—3 months (1).
GA measurement may be useful for different clinical purposes (2). Since its levels undergo to more rapid and greater
changes compared to HbA1¢, GA is particularly suitable in all those conditions requiring short-term glycemic control
monitoring, such as the evaluation of poorly controlled diabetic patients or the early monitoring of the effectiveness of
treatment after the beginning or modification of the therapy (3). Moreover, GA could be a valid alternative when the
interpretation of HbA1; is complex because of different patho-physiological conditions. Unlike HbA1;, GA is not
influenced by the lifespan of erythrocytes and it is not affected by the presence of hemolytic disorders, iron deficiency
or hemoglobin variants (4). In diabetic patients undergoing hemodialysis and erythropoietin therapy, GA can better
reflect glycemic control than HbA1¢ and its use has been recommended by nephrology scientific societies (5). GA has
also emerged as a useful indicator for assessing glycemic status during pregnancy and for monitoring neonatal
diabetes (6). More recently, several evidences have shown that GA could also play a role in the risk assessment of
macro-vascular complications (7).

Frequently, when longitudinal clinical studies are carried out, patient samples are stored in order to perform all the
measurements in the same analytical run. To this end, it is very convenient to store plasma samples at -20 °C, since
these freezers are very common in laboratories. Unfortunately, there are few evidences on the stability of GA in
plasma samples stored at -20 °C. Watano T, et al. have evaluated the changes in GA levels in samples stored at -20
and -70 °C for 1, 3, 6 and 12 months (8), but no data are available for storage times shorter than two months, and it
is not known whether the stability is related to the basal GA levels.

This letter reports about a study on the stability of GA in plasma samples stored at -20 °C for 72 days, following
an isochronous design (9). The samples consisted of two plasma pools obtained from blood samples collected in
EDTA for the measurement of HbA4c. They were prepared by mixing plasma samples obtained from blood specimen
with physiological (30 - 40 mmol/mol) or elevated (50 — 80 mmol/mol) HbA4¢ values. One plasma aliquot from each
pool was stored at -70 °C, to be used as reference sample. GA concentration was measured by the enzymatic method
previously described (10), using the ILIab Taurus analyser (Werfen). All measurements were made in triplicate, in the
same analytical session. The temperatures were constantly monitored by automatic detection system and ranged
between -16 °C and -21 °C for the freezer at -20 °C (FD130BT, SAGI) and between -73 °C and -77 °C for the freezer
at -70 °C (KLAB, KW).

The results obtained for the two plasma pools, at different time intervals, are reported in Figure 1. The GA values
(in units %, upper part of the figure) are compared to the total albumin values (in g/L, lower part of the figure). GA
concentration is shown to slightly increase during the storage of samples at -20 °C, with a relative increase of 2.5%
in the low concentration pool and of 4.0% in the high concentration pool during 72 days of storage. The values of total
albumin do not show relevant changes during storage. The obtained results are in agreement with those reported by
Watano T, et al. who found a relative increase of +2.5% of the GA after three months of storage at -20 °C (8). In
addition, our results show that the increase in GA concentration is quite similar in both low and high GA level pools.
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Figure 1

Progressive changes of Glycated Albumin (GA) (panels A and B) and Total Albumin levels (panels C and D) in low (panels A and C)
and high (panels B and D) GA plasma pools, during storage at -20 °C. Mean values (square symbols) and + 1SD range (bars), are
reported. The percentage of the relative increase of GA in both pools, compared to the basal level, are indicated. The changes in
total albumin are not remarkable.

For a careful interpretation of the results, the differences in GA values found after 72 days at -20 °C were
compared with the critical difference for GA measurement that we had previously assessed from a study of the
biological variability and that was found to be 7.5% (11). The changes in GA values during storage of plasma samples
resulted to be well below the critical difference value, so it is possible to conclude that storage at -20 °C for up to two
months does not alter significatively the GA values.

The causes that would lead to an increase in GA concentration during storage at -20 °C remain to be investigated.
Some authors have speculated that the glycation reaction may slowly progress during the storage at -20 °C. Another
possible explanation could be a progressive denaturation of albumin, resulting in exposure of some internal Lysine
residues that could bind glucose. Further investigations are needed to clarify these aspects.
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