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Aims
Validate the clinical utility of uGMI and pA1c through a 

dedicated study.

Introduction
The glucose management indicator (GMI) was 

developed as a continuous glucose monitoring (CGM) 

metric that reflects mean glucose in HbA1c units. 

GMI, established using linear regression between 

average glucose (AG) and HbA1c, is used as a 

glycemic management quality metric. However, GMI 

can deviate from HbA1c, particularly at high and low 

glucose levels [1-3]. In addition, dissociation in GMI-

HbA1c relationship can be due to individual 

differences in red blood cell (RBC) characteristics. 

An updated GMI (uGMI) was proposed to account for 

populational level biases at high and low glucose 

levels, while personalized A1c (pA1c) was introduced 

to cover individual variations in RBC lifespan and 

glucose utilization [4]. However, uGMI and pA1c were 

derived from theoretical models and are yet to be 

tested in real world samples.

Methods
A prospective 6-month US-UK study (18 centers) was 

conducted in individuals aged 4 years or older with 

type 1 or type 2 diabetes (T1D or T2D), including 

different racial groups. Participants wore CGM 

sensors for 182 days with blood sampling for HbA1c 

every two weeks as shown in Figure 1. 

      

𝑲𝑴 = 𝟒𝟕𝟑 
𝑷𝑮𝑹𝒓𝒆𝒇 = 𝟔𝟓. 𝟏 

𝑪𝒂𝒍𝒄𝒖𝒍𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝑮𝑴𝑰, 𝒖𝑮𝑴𝑰 𝒂𝒏𝒅 𝒑𝑨𝟏𝒄
𝐺𝑀𝐼 = 0.02392 ∗ 𝐴𝐺 + 3.31  

𝑢𝐺𝑀𝐼 = 15.36 ∗ 𝐴𝐺−1 + 0.0425 −1

For pA1c calculation, Personal glycation factor 
(PGR) was calculated first followed by pA1c

PGR= AG−1 + KM
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Results and conclusions
Main characteristics of study population are summarized in Table 1. Current GMI shows discrepancies at 

lower and higher A1C levels and uGMI removes the discordance at the population level (Figure 2). The use 

of pA1c reduces data spread and improves the correlation with uGMI at the individual level (Figure 2) 
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Figure 1. Study design. The first 12 weeks were used for calculation 
of personal glycation factor (PGR) and personalised A1c (pA1c) with 
the second half of the study dedicated to evaluating pA1c.  

Figure 2. Use of GMI, 
uGMI and pA1c. HbA1c 
and GMI show 
discordance at low and 
high glucose levels that is 
eliminated by uGMI, while 
pA1c reduces the spread 
of data and improves the 
correlation.   

Table 1. Main characteristics of study population. 

Table 2. Average glucose (AG) and 
GMI/uGMI relationships.
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