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ABSTRACT

Diabetes mellitus (DM) is a chronic illness, caused due to
resistance to insulin or poor production. Diagnostic criteria
of Diabetes mellitus (DM) has been devised by World Health
Organization (WHO), American Diabetes Association (ADA),
based on plasma glucose level. Hemoglobin Alc (HbA1c)
level remains the gold standard test for the assessment of
glycemic control, and it reflects the mean glucose values
in the previous 3 months period. HbA1c is expressed as
a percentage, whereas the monitoring and treatment of
diabetes are based on blood glucose levels expressed as
mg/dL. It is appropriate to make it easy for the patient to
understand both random blood sugar (RBS) and estimated
average glucose (eAG) expressed with the same units.
“Estimated average glucose” or eAG derived from HbA1c has
been promoted by the American Diabetes Association (ADA).

American Association of Clinical Chemists concludes that
the correlation (r =0.92) is strong enough to justify reporting
both HbA1c and eAG which indicate the 3 months control of
the average sugar of the patient. This article determines the
statistical correlation between eAG derived from HbA1C with
RBS values both in diabetic and prediabetic subjects.
Methods: The RBS and HbA1c levels of 123 males and 39
females (12 - 70 years) were obtained and the eAG levels were
calculated using Nathan's regression equation. The samples
were divided into three groups on the basis of HbA1c levels as
group 1: HbATc greater than or equal to 6.5% (diabetic),group
2: HbA1c 5.7 to 6.4% (prediabetic), and group 3: HbA1c less
than 5.7% (non diabetic).

Results: A total of 162 (123 males and 39 females) were
enrolled for the study. The mean +SD values of RBS, HbA1c
and eAG of the population were 167.44 + 88.74 mg/dl, 7.23
12.14 % and 161.20 = 61.43 mg/dl respectively. HbA1C values
were significantly correlated with RBS (p <0.001) and eAG (p
<0.001).

Conclusion: The clinical importance of HbA1C,eAG in
diagnosis and management of Diabetes Mellitus (DM) can
be re-emphasized by this study. HbA1C along with eAG may
be added as a test in the management of Diabetes Mellitus
(DM), for the better understanding and maintenance of good
glycemic control. However, eAG and RBS values cannot be
used interchangeably.

Keywords: Hemoglobin Alc (HbA1c), Random blood sugar
(RBS), Estimated average glucose (eAG).

INTRODUCTION

Diabetes poses a global health challenge. In 2021, 1 in 10
adults (537 million) had diabetes, and this is projected to
increase to 783 million by 2045 (a 46% increase).1 Half of
those with diabetes are undiagnosed.1 In the Middle East and
North Africa (MENA), 73 million adults had diabetes in 2021,
projected to rise to 136 million by 2045 (an 87% increase).’

Qatar is part of MENA, with a population of 3.05 million in
2024, of which only 10.8% are Qataris and the remainder
are expatriates from over 150 nationalities.? The sole DM
nationally representative population-based survey (2012
Qatar STEP wise Survey)® was conducted only among Qataris
aged 18-64 years and estimated that DM, obesity, physical
inactivity, and smoking prevalence were 10.4%, 41.5%, 40.0%,
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and 16.3%, respectively.*

Qatar faces a significant burden of diabetes, with a projected
increase in prevalence from 17.8% (37,179 persons) in 2023 to
29.5% (84,516 persons) by 2050 among adult Qataris aged 20-
79 years.> Obesity is the main driver of the diabetes epidemic
in Qatar, accounting for 57.5% of diabetes cases.® Diabetes
expenditure is expected to reach nearly one-third of national
health expenditure by 2050.”

Diabetes prevalence in Qatar is twice the global prevalence.? In
a recent modeling study, the prevalence of Type 2 DM (T2DM)
among Qataris was projected to increase from 17% in 2012
to at least 24% by 2050. National T2DM health expenditure
was projected to account for up to 32% of Qatar's total health
expenditure by 2050.°

Type 2 DM (T2DM), which accounts for 90% of DM cases, is
linked to non-modifiable (age, genetics, and sociodemographic
factors, etc)'®'3 and modifiable (unhealthy diet, obesity,

physical inactivity, tobacco use, and alcohol consumption,
etc)12,14,16,17,18

Among the various biochemical markers associated with DM
diagnosis and management, glycated hemoglobin A1c (HbA1c)
is of utmostimportance owing to its utility as a reliable marker
to assess timely control over the preceding 2 to 3 months.™ It
isrecommended that diabetic patients have their HbA1clevels
checked at least two times per year because quantitative
and direct relationships have been identified between
HbATc concentration and the risk of diabetic micro vascular
complications.?’ Therefore, clinicians use HbA1c test results
to guide treatment decisions, and the test has become the
cornerstone for assessing diabetes care.?’ The conventional
approach for the expression of HbA1c values is percent (%)
of total hemoglobin, which is not easily comprehensible for a
DM patient with nonmedical background.?

A new term in diabetes management, estimated average
glucose or eAG has been promoted by the American Diabetes
Association (ADA), joining with the European Association
for the Study of Diabetes (EASD) and International Diabetes
Federation (IDF). American Association of Clinical Chemists
has suggested that the correlation (r =0.92) is strong enough
to justify reporting both the HbA1c result and an estimated
average glucose as eAG is expressed in mg/dl and indicates
the three - months control of the average sugar of the patient.
This makes it very simple understanding for the patient as
both the FBS/PPBS and the eAG are expressed with the same
denominator result when a clinician orders the HbA1c test.

In 2008, Nathan et al conducted the International HbA1c-
Derived Average Glucose (ADAG) trial, which established a
linear dependence between HbA1c and averaged plasma

glucose levels, and a simple mathematical equation for the
calculation of estimated average glucose (eAG) level using
the HbA1c level was introduced.? The relationship between
HbA1C and eAG is described by the equation 28.7 XA1C - 46.7
= eAG. This equation has been extensively evaluated since
then, and citing eAG values with HbA1c laboratory reports has
become a common practice. Still most clinical laboratories
have not yet started reporting eAG values and a widespread
understanding of its utility in the medical fraternity is missing.

OBJECTIVES

1. To determine the statistical correlation between HBA1C
with random blood sugar (RBS) values both in diabetic
and prediabetic subjects.

2. To determine the statistical correlation between eAG
derived from HbA1C using the Nathan's regression
equation with RBS both in diabetic and prediabetic
subjects.

3. To analyze the significance of eAG as opposed to HbA1C
as a marker of long-term glycemic control in DM.

MATERIALS AND METHODS

Study Design

This medical center based retrospective analytical cohort
study was conducted at the Clinical Laboratory, Department
of Pathology, Yasmed Medical Center, Doha, Qatar.

Sample Selection and Sample Size

The study group was selected from patient reporting to
the laboratory for HbA1c estimation. The simple random
sampling technique was used to obtain laboratory records of
both sexes in the age range of 12 to 70 years presenting as
outpatients. The total number of sample was 162.

Data Collection

The random blood glucose and HbA1c levels of 162 patient
samples (123 male and 39 female) were included in the
study. Blood samples were taken on the same day for the
determination of both RBS and HbA1c. The eAG levels (mg/
dL) were calculated using the following formula: 28.7 X HbA1c
- 46.7. The samples were divided into three groups on the
basis of HbA1c levels as group 1: HbA1c greater than or equal
to 6.5% (diabetic),group 2: HbA1c 5.7 to 6.4% (prediabetic),
and group 3: HbA1c less than 5.7% (non diabetic).* Glucose
levels were determined using the glucose oxidase method
in Thermoscientific analyzer with commercially available
kits of same company. HbA1c levels were determined using
Spectrophotometry method on Siemens DCA Vantage
Analyzer.
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Statistical Analysis

Categorical variables were presented as numbers and percentages, while quantitative data were expressed as means with
standard deviations and medians with interquartile ranges. Normality of the data was assessed using the Shapiro-Wilk test,
along with an inspection of skewness, kurtosis, and the number of modes. Non-parametric tests were applied where the data
were not normally distributed. For comparisons between two groups of non-normally distributed data, the Mann-Whitney
U test was used, while the Kruskal-Wallis test was employed for comparisons involving more than two groups. The Wilcoxon
signed ranks test was utilized to compare RBS (mg/dL) and eAG (mg/dL). Spearman’s rank correlation coefficient was used to
evaluate the correlation between RBS (mg/dL) with HbA1c (%) and eAG (mg/dL), revealing a strong positive correlation. Data
were analyzed using SPSS version 21.0, with statistical significance set at a p-value of less than 0.05.

RESULTS
A total of 162 patients’ data (123 males,39 females) were recorded for the study. Age range was between 12 and 70 years with
mean age + SD was 41.60 + 9.84 years. The mean + SD values of RBS, HbA1c and eAG of the population were 167.44 + 88.74

mg/dl, 7.23 £2.14 % and 161.20 + 61.43 mg/dl respectively. (Table 1)

Table 1: Distribution of baseline characteristics of study subjects.

) Gender Difference .
Variable Parameter Total 0 Significance
Male Female (95%ClI)
Mean + SD 41.60 +9.84 42.09 £ 8.75 40.05+12.70 2.04 W =2991.000,
Age(Years)  [yiadian (IQR) | 41.00 41.00 38.00 (-234t06.42) | p=0.020"
(36.25 - 47.00) (37.00 - 47.00) (32.00 - 42.50)
100.00% X2 =156.575,
Male 123 (75.93%) 123 (100.00%) 0 (0.00%) (-100.00% to p = <0.001°
100.00%)
Gender -100.00% X2 = 156.575,
Female 39 (24.07%) 0 (0.00%) 39 (100.00%) (-100.00% to p = <0.001°
-100.00%)
Mean £ SD 167.44 £ 88.74 | 167.38+£89.62 | 167.62 £ 87.04
RBS (mg/dL) -0.23 W = 2477.500,
(105.00 -193.50) | (106.00 -193.50) | (98.50 - 225.00)
Mean + SD 7.23+2.14 7.20 £ 2.01 7.32+2.54
HbATc (%) Median (IQR) | 6.30 6.30 6.20 012
en e 570 8.30 575 8.30 555 8.30 (10110 0.78)
(5.70 - 8.30) (5.75-8.30) (5.55 - 8.30) W = 2518.500,
Mean £ SD 161.20£61.43 |160.39+57.58 | 163.75+73.03 p=0.639"
eAG (mg/dL) -3.36
Median (IQR) 134.61 (117.39 - | 134.61 (118.82-| 131.74 (113.08 - | (-29.01 to 22.30)
192.01) 192.01) 192.01)

t=ttest, ™ = Mann-Whitney U Test, f = Fisher's Exact Test

There was a statistically no significant difference found in all the dependent variables (HbA1c/RBS/eAG) in two independent
groups, that is, males and females (Table 2A, Table 2B, Table 2C and Table 2D). It showed females have slightly higher values
of HbA1c, RBS, and eAG as compared with males (Figure 1A, Figure 1B and Figure 1C). The study sample was divided into three
groups on the basis of HbA1C levels as group 1: HbA1c greater than or equal to 6.5% (diabetic),group 2: HbA1c 5.7 to 6.4%
(prediabetic), and group 3: HbA1c less than 5.7% (non diabetic). A nonparametric test applied to the three groups showed a
statistically significant difference in their RBS and eAG values(Table 3, Figure 2A,Figure 2B, Figure 3C and Figure 2D).
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Table 2A: Association between Gender and Parameters.

Gender
Parameters p value

Male Female

(n=123) (n=39)
Age (Years)*** 42.09 +£8.75 40.05+12.70 0.0201
RBS (mg/dL) 167.38 + 89.62 167.62 + 87.04 0.7581
HbA1c (%) 7.20 +2.01 7.32+2.54 0.6391
eAG(mg/dL) 160.39 + 57.58 163.75 +73.03 0.6391

***Sjignificant at p<0.05, 1: Wilcoxon-Mann-Whitney U Test, 2: Fisher's Exact Test

Table 2B: Association between Gender and RBS (mg/dL)

Gender Wilcoxon-Mann-Whitney U Test
RBS (mg/dL)
Male Female w p value
Mean (SD) 167.38 (89.62) 167.62 (87.04)
Median (IQR) 134 (106-193.5) 127 (98.5-225) 2477.500 0.758
Min - Max 80-577 82 -415

The variable RBS (mg/dL) was not normally distributed in the 2 subgroups of the variable Gender. Thus, non-parametric tests (Wilcoxon-Mann-
Whitney U Test) were used to make group comparisons.

There was no significant difference between the groups in terms of RBS (mg/dL) (W = 2477.500, p = 0.758).

Table 2C: Association between Gender and HbA1C (%).

Gender Wilcoxon-Mann-Whitney U Test
HbA1c (%)
Male Female w p value
Mean (SD) 7.20 (2.01) 7.32 (2.54)
Median (IQR) 6.3 (5.75-8.3) 6.2 (5.55-8.3) 2518.500 0.639
Min - Max 5-14.1 4.7 -14

The variable HbA1c (%) was not normally distributed in the 2 subgroups of the variable Gender. Thus, non-parametric tests (Wilcoxon-Mann-

Whitney U Test) were used to make group comparisons.

There was no significant difference between the groups in terms of HbA1c (%) (W = 2518.500, p = 0.639)

Table 2D: Association between Gender and eAG (mg/dl).

Gender Wilcoxon-Mann-Whitney U Test
eAG (mg/dL)
Male Female w p value
Mean (SD) 160.39 (57.58) 163.75 (73.03)
Median (IQR) 134,61 (118.82-192.01) | 131.74 (113.08-192.01) 2518.500 0.639
Min - Max 97.3-358.47 88.69 - 355.6

The variable eAG (mg/dL) was not normally distributed in the 2 subgroups of the variable Gender. Thus, non-parametric tests (Wilcoxon-Mann-
Whitney U Test) were used to make group comparisons.

There was no significant difference between the groups in terms of eAG (mg/dL) (W = 2518.500, p = 0.639).
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Figure 1A: Association between Gender and RBS (mg/dL)
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Figure 1C: Association between Gender and eAG (mg/dl)
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Table 3: Association between HbA1C(%) and Parameters.
Difference (95% Cl),
Group
Pairwise Adjusted p Value
Parameter Metric Significance <5.7% Vs <5.7% 5.7-6.4%
<5.7% 5.7-6.4% 26.5%
5.7-6.4% Vs 26.5% Vs 26.5%
Mean £+ SD | 34.62 +8.24 4474 +£9.8 43.26 £ 8.98
X2 =30.056, 10.12 (5.46 to 14.79), 8.64 (4.44 to 12.85), -1.48 (-5.47 to 2.51),
Age (Years) K
Median 42.5 _ K iy = )= iy =
36(29.5 - 38) 42(38-47) p =<0.001 p(adj.) = <0.001 p(adj.)= <0.001 p(adj.) = <0.001
(IQR) (37.25 - 49.75)
-9.03% -8.69% 0.34%
0 0, 0
Gend Male 27(69.23%) 36 (78.26%) 60(77.92%) (-27.79% to 9.73%) (-25.89% to 8.50%) (-14.76% to 15.44%)
enaer
X2 =1.261, 9.03% 8.69% -0.34%
F | 12 77% 10 (21.749 17 (22.08Y
emaie (30.77%) | 10(21.74%) (22.08%) | 5-0539" | (0.73%t027.79%) | (8.50%t025.89%) | (-15.44% to 14.76%)
100.33 123.09 227.92
Mean + SD
RBS +14.96 +27.14 +94.47 X2 =101.333, | 22.75(-11.9 to 57.41), | 127.59(96.3to 158.88), | 104.84(75.17 to 134.5),
(mg/dL) Median |97 (885 -| 113(105- 203 p =<0.001 p(adj.) = 0.269 p(adj.) = 0.000 p(adj.) = 0.000
(IQR) 106.5) 132.75) (155 - 290)
Mean + SD 5.31 £ 0.25 5.98 +0.19 8.94 +1.96
HbA1C (%) edio X2 =137.967, 0.67 (-0.03 to 1.38), 3.63(2.99 to 4.26), 2.95(2.35to 3.56),
5.3(5.2-5.5) 6(5.8-6.1) 8.4(7.3-10) p = <0.001 p(adj.) = 0.064 p(adj.) = 0.000 p(adj.) = 0.000
(IQR) ’
39 100.00% 100.00% 0.00%
<5.7% 0(0.00%) 0(0.00%)
(100.00%) (100.00%to 100.00%) (100.00%to 100.00%) (0.00% to 0.00%)
46 X2 =162.000, -100.00% 0.00% 100.00%
HbA1C 5.7-6.4% 0(0.00%) 0(0.00%)
(100.00%) p =<0.001" | (-100.00% to100.00%) (0.00% to 0.00%) (100.00% to 100.00%)
77 0.00% -100.00% -100.00%
>6.5% 0(0.00%) 0(0.00%)
(100.00%) (0.00% to 0.00%) | (-100.00% to-100.00%) | (-100.00% to -100.00%)
210.35 %
Mean + SD 106.2+7.3 125.56 + 5.54 5639 X2 = 137.967, 19.36 104.14 84.78
eAG p =<0.001% (-0.86 to 39.58), (85.89 to 122.4), (67.47 to 102.1),
Median 105.91 126 194.88
(mg/dL) p(adj.) = 0.064 p(adj.) = 0.000 p(adj.) = 0.000
(IQR) (103.04 - (120.26 - (163.31 -
111.65) 128.87) 240.8)

&= 0One-Way ANOVA with Tukey's HSD test, ¥ = Kruskal-Wallis Test with Dunn Test, f = Fisher's Exact Test
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Figure 2A: Association between HbA1c and Age (Years).
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Figure 2B: Association between HbA1c and Gender.
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Figure 2C: Association between HbA1C(%) and RBS(mg/dl)

161

141

121

HbA1c (%)
)

160 260 360 460 560 660
RBS (mg/dL)

Figure 2D: Association between HbA1c and eAG (mg/dL)

2201 21035
200 1
180 1
160 1
140 1

125.56
120 1

106.20

100 1

eAG (mg/dL)

80 1

60 1

401

20 1

O -
<5.7% 5.7-6.4% 26.5%

HbA1c

www.directivepublications.org


https://www.directivepublications.org/

Research Article

The Journal of Clinical Pathology (ISSN 2995-8598)

As show in (Table 4B and Figure 2C) the variable RBS (mg/dL) was not normally distributed in the 3 subgroups of the variable
HbATc. Thus, non-parametric tests (Kruskal Wallis Test) were used to make group comparisons.There was a significant
difference between the 3 groups in terms of RBS (mg/dL) (x2 = 101.333, p = <0.001), with the median RBS (mg/dL) being highest
in the HbA1c: 26.5% group.

As show in (Table 4C and Figure 3) there was a strong positive correlation between eAG (mg/dL) and RBS (mg/dL), and this
correlation was statistically significant (rho = 0.86, p = <0.001). For every 1 unit increase in eAG (mg/dL), the RBS (mg/dL)
increases by 1.16 units. RBS (mg/dL) = 19.76 + 1.16*eAG (mg/dL).Conversely, for every 1 unit increase in RBS (mg/dL), the eAG
(mg/dL) increases by 0.56 units. eAG (mg/dL) = 68.03 + 0.56*RBS (mg/dL).

Table 4A : Association between RBS(mg/dl) and Parameters.

Parameters RBS (mg/dL) p value

Age (Years)*** Correlation Coefficient (rho) = 0.24 0.0021

Gender 0.7582
Male 167.38 + 89.62
Female 167.62 + 87.04

HbA1c (%)*** Correlation Coefficient (rho) = 0.86 <0.0011

HbA1c*** <0.0013
<5.7% 100.33 + 14.96
5.7-6.4% 123.09 + 27.14
>6.5% 227.92 +94.47

eAG (mg/dL)*** Correlation Coefficient (rho) = 0.86 <0.0011

***Significant at p<0.05, 1: Spearman Correlation, 2: Wilcoxon-Mann-Whitney U Test, 3: Kruskal Wallis Test

Table 4B: Association between RBS(mg/dl) and HbA1C(%).

HbA1c Kruskal Wallis Test
RBS (mg/dL)
<5.7% 5.7-6.4% 26.5% X2 p value
Mean (SD) 100.33 (14.96) 123.09 (27.14) 227.92 (94.47)
Median (IQR) 97 (88.5-106.5) 113 (105-132.75) 203 (155-290) 101.333 <0.001
Min - Max 80-143 92-203 97-577

Pairwise Comparison of Subcategories of HbA1c

Adjusted P Value

<5.7% - 26.5% <0.001
<5.7% - 5.7-6.4% 0.007
>6.5% - 5.7-6.4% <0.001

Post-Hoc pairwise tests for Kruskal-Wallis test performed using Dunn Test method with Sidak correction.

Table 4C : Association between RBS(mg/dl) and eAG(mg/dl).

Correlation Spearman Correlation Coefficient P Value
0.86
eAG (mg/dL) vs RBS (mg/dL) (95%CI: 0.81 t0 0.89) <0.001
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Figure 3: Association between RBS(mg/dl) and eAG (mg/dl)
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Table 5 and Figure 4 depicts these mean values of RBS and eAG show statistically significant difference (p < 0.001)

Table 5: Descriptive statistics of glycemic parameter of study subjects.

Glycemic parameter Mean (SD) Median (IQR) Range p-value
Random Blood Sugar(RBS) 167.44 (88.74) 133 (105-200.25) 80 -577 <0.001
Estimated average glucose(eAG) 161.20 (61.43) | 134.61(117.39-192.01) | 88.69 - 358.47 <0.001

Figure 4: Descriptive statistics of random blood sugar (mg/dL) and estimated average glucose (mg/dL) of study subject.
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DISCUSSION

One limitation often associated with HbA1c is the reporting
units of mmol/mol and %, which differs from the usual units
of blood glucose monitoring, that is, mg/dL, often creating a
confusing situation for the patients as well as clinicians for
comprehension.?

To overcome these limitations, international bodies including
the American Diabetes Association and the International
Diabetes Federation proposed a mathematical expression
termed eAG, which facilitates comprehension of HbAlc
values in units parallel to self-monitoring.?” Various guidelines
recommend reporting eAG with every HbA'c report; however,
it is not widely practiced by the majority of laboratories, and
advocacy is required regarding its use based on evaluation
in the local population.® With this perspective in mind, we
planned to study the association between RBS and eAG in a
cohort of subjects.

This is the study done in Qatari and Non-Qatari for both
diabetic and non diabetic groups. In this study, we found
statistically significant correlation of RBS with eAG in total
study subjects and diabetics (poorly controlled and fairly
controlled groups) but no significant correlation was found
between eAG and RBS in nondiabetic and prediabetic groups,
which is similar to Kim et al findings.?® We also found in our
study that RBS values cannot be used interchangeably with
eAG values. Most of the below mentioned studies highlighted
an association between eAG/HbA1c and RBS/fasting blood
sugar(FBS) ) /postprandial blood sugar (PPBS)/self-monitored
mean blood glucose (MBG) in diabetics, this association had
not been checked in diabetic, prediabetic, and nondiabetic
subgroups separately, possibly due to the study design which
only included diabetics.

A study by Kariyawasan found a significant statistical
correlation in both fasting blood sugar (FBS) and post prandial
blood sugar (PPBS) with eAG in the groups of patients with
moderately poor control. In those with markedly poor control
the both fasting blood sugar (FBS) did not show a statistical
correlation with eAG, as opposed to the PPBS.?° Bozkaya et al
have found that a strong positive correlation exists between
fasting blood sugar (FBS) levels and estimated average blood
glucose levels (r % 0.757, p % 0.05)?°.Rosediani et al revealed
that both post prandial blood sugar (PPBS) and fasting blood
(FBS) correlated significantly with HbA1c but post
prandial blood sugar (PPBS) showed better correlation with
HbA1c than fasting blood sugar (FBS) (r % 0.604 vs. 0.575)*'.
Mahato et al found statistically significant correlation of eAG
with FBS (r % 0.61, p < 0.001) and post prandial blood sugar
(PPBS) levels (r % 0.65, p < 0.001)%. Kim et al found that fasting
blood sugar (FBS)showed a moderate correlation with eAG
(r ¥ 0.672, p < 0.001) in all subjects but when diabetic and
nondiabetic subjects were divided into subgroups according

sugar

to the fasting blood sugar (FBS) level, the correlation between
eAG and fasting blood sugar (FBS) decreased in both
subgroups as the fasting blood sugar (FBS) level decreased.?
Guan et al found the relationship between HbA1c and fasting
blood sugar (FBS) changed according to the different fasting
blood sugar (FBS) ranges.® Azim et al found direct correlation
between HbA1c and RBS in diabetics.3
found a positive correlation between self-monitored MBG and
HbA1c in all participants (R2 % 0.69, p < 0.0001) but clinically
significant differences between mean blood glucose(MBG)

Nkoana and Khine

and eAG values.®
CONCLUSION

In conclusion,in poorly controlled diabetic care-sensitive
group, eAG can serve as easily comprehensible way to
determine average glucose levels with the same reporting
units for self-blood glucose monitoring. This will supplement
clinicians to facilitate care and counsel patients in a more
convincing way. Moreover, it can serve as a useful measure
for clinical laboratories of government hospitals in developing
countries to enhance the quality of reporting at no added
substantial cost.

We recommend that the use of eAG should be validated
prior to implementation in clinical practice. It would be ideal
to evaluate the relationship between average glucose and
HbA1c in each individual patient in order to provide more
personalised diabetes care.
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