Relationship between laboratory measured HbA1c and continuous glucose monitoring derived glucose management indicator in adults with cystic fibrosis related diabetes
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Cystic Fibrosis (CF) diabetes is characterised by progressive destruction of beta-cells, dysfunctional and inadequate insulin secretion, and fluctuating insulin resistance. Introduction of cystic fibrosis transmembrane conductance regulator (CFTR) modulators has led to people with CF living longer and healthier lives. Non-pulmonary complications, including CF diabetes, have become increasingly common and burdensome.
The optimal method for assessing glycaemia in people with CF diabetes is unclear with recommendations for HbA1c, capillary blood glucose and subcutaneous continuous glucose monitoring (CGM). Several factors may affect reliability of laboratory measured HbA1c in this population, including increased or decreased red cell turnover and differences in glycation processing (1). HbA1c is recommended in clinical practice guidelines which raises clinically important concerns as, despite widespread use of CGM in this population, HbA1c is still commonly used by healthcare professionals to determine adequacy of diabetes management. 
The glucose management indicator (GMI) is a CGM metric derived from sensor glucose values and provides an indication of the current state of a person’s glucose management (2). Discordance between laboratory measured HbA1c and CGM-derived GMI has been reported in people living with type 1 diabetes and type 2 diabetes. Factors contributing to this discordance include the specific continuous glucose monitor being used, ethnicity and age (3). The relationship between HbA1c and GMI in people living with CFRD is less well reported. Existing evidence has tended to focus on the role of CGM metrics in screening or diagnosis of CFRD or is limited by small sample sizes and short duration use of CGM (4, 5). Unlike in type 1 diabetes and type 2 diabetes, recommended targets for CGM-derived metrics have not yet been established in CFRD. 
We analysed data from 56 adults (mean±SD age 36±11 years, 36% female) with CFRD using insulin therapy who participated in the CL4P-CF clinical trial (Clinicaltrials.gov NCT05562492). We compared local laboratory measured HbA1c (%) and CGM-derived GMI (%) from the previous 90 days using the Dexcom G6 CGM (Dexcom Inc, San Diego, CA). Individuals with less than 60% of CGM data available during this period were excluded. To analyse agreement between HbA1c and GMI, a Bland Altman plot was used with average of the two measurements on the x-axis plotted against the difference between HbA1c and GMI on the y-axis. Correlation analysis was performed using Spearman coefficient analysis.
Laboratory HbA1c and CGM-derived GMI were significantly correlated (r=0.897; P<0.001) (Figure 1A). However, the Bland Altman plot shows a discordant relationship between HbA1c and GMI (Figure 1B). More than half of the participants (54%, n=30) had discordance between HbA1c and GMI of >0.5 percentage points and 23% (n=13) had discordance between HbA1c and GMI of >1.0 percentage points (Figure 1C). Of the participants with discordant measurements >0.5 percentage points, 80% had a higher GMI than HbA1c and 20% had a lower GMI than HbA1c.  
Our data support those of others who report high correlation between CGM metrics and laboratory HbA1c but provides important additional evidence of clinically important discordance between these measures. Strengths of the present analysis include use of a single CGM system, prospectively collected data at pre-specified time points, inclusion of 90 days of continuous CGM data and a heterogenous population. Limitations include use of a single time point for HbA1c which was not measured centrally, and insufficient sample size to undertake meaningful sub-group analyses.
In conclusion, our analysis revealed clinically important discordance between laboratory measured HbA1c and CGM-derived GMI in people living with CFRD. We therefore advocate for use of CGM metrics, not limited to GMI, but including proportion of time in range (3.9 to 10.0 mmol/L), time below range (3.9 mmol/L) and coefficient of variation (%) rather than HbA1c to determine treatment adequacy and therapeutic goals in people living with CFRD.
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FIGURE LEGENDS
Figure 1A Comparison between laboratory HbA1c (%) and continuous glucose monitoring derived GMI (%) measurements.

Figure 1B Bland–Altman plot—Absolute value of relative difference between HbA1c and GMI measurements vs. average of two measurements.

Figure 1C Distribution of difference between GMI and laboratory HbA1c. Y axis is the number of people (frequency) and X axis is the difference between GMI and HbA1c (%). 

