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There was a reduction in the median CV from 2009 to 
2022 and in the proportion of laboratories using 
methods not-harmonized during the same period. 
Also, the median CV of methods not-harmonized was 
higher than methods harmonized. These findings 
could raise the hypothesis that harmonization of 
HbA1c improves lab performance and could impact 
the quality of routine clinical results.

Conclusion
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The glycated hemoglobin (HbA1c) is an essential 
parameter for managing diabetes mellitus. The 
National Glycohemoglobin Standardization Program 
(NGSP) and the International Federation of Clinical 
Chemistry (IFCC) were essential for the 
harmonization process to reduce the variability of 
measurements. In Brazil, Controllab, accredited by 
ABNT NBR ISO/IEC 17043:2011, in partnership with 
the Brazilian Society of Clinical 
Pathology/Laboratory Medicine (SBPC/ML),   
provides an External Quality Assessment Program 
for HbA1c. 

Background

The objective of this study was to evaluate the 
performance evolution of laboratories participating 
in this External Quality Assessment Program from 
2009 to 2022.

Aim

The performance of methods harmonized  and 
not-harmonized by NGSP, IFCC, and IFCC/NGSP were 
evaluated. The methods were: boronate a�nity 
chromatography (BAC), ion exchange 
chromatography (IEC), electrophoresis (EP), direct 
(DR), enzymatic (EZ), photometry (PT), ion exchange 
HPLC (HPLC), immunofluorescence (IF), 
immunoturbidimetry (IT), turbidimetry (TB) and 
chemiluminescence (CL). Standard descriptive 
analyses were carried out. The Kruskal-Wallis test 
was used for di�erences between two or more groups 
of an independent continuous variable. The 
Mann-Kendall statistical test was used to assess 
whether there was a trend in a set of data values and 
whether the trend was statistically significant. The 
RStudio software was used for the data analysis.

Methods

A total of 771 laboratories (706 from Brazil and 65 
from other countries) submitted 43960 datasets. In 
2009, the coe�cient of variation (CV) among 
laboratories was 8.6%, and in 2022 the CV was 4% 
(p<0.0001) (Figure 1). The methods that presented 
the lower median CV were CL (1.5%), EZ (3.8%) and 
HPLC (4.2%), and the higher median CV was observed 
in IEC (9.1%), TB (8.8%) and IF (7.35%) (p<0.0001) 
(Figure 2).

In 2010, the proportions of laboratories using 
methods harmonized by NGSP, IFCC and IFCC/NGSP 
were 21%, 22.22%, and 30.45% respectively; for the 
laboratories using methods not-harmonized was 
26.34%. In 2022, these proportions were 18.32%, 
21.20%, and 42.41% respectively, and for laboratories 
using methods not-harmonized was 18.06%. The 
reduction in the proportion of methods 
not-harmonized and the increase in the proportion of 
laboratories using methods harmonized by both 
IFCC/NGSP was statistically significant (P<0.05). The 
median of CV of methods not-harmonized was 8.15% 
and for methods harmonized was 4.8% (IFCC), 5.2% 
(NGSP), and 4.7% (IFCC/NGSP) (P<0.0001).

Results

Figure 1: The coe�cient of variation for each round 
from 2009 to 2022.  

Mann-Kendall = -10.748 (p<0.0001)
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Figure 2: The median coe�cient of variation for each 
method.

Kruskal-Wallis = 585.190 (p<0.0001)
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