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Abstract 

Background: Glycated Albumin (GA) has emerged as an alternative glycaemic marker that is gaining attention globally. It 

provides a measure of short-to-medium term glycaemia (2-4 weeks) and is independent of red blood cell related disorders; in 

comparison to glycated haemoglobin (HbA1c) which is widely used for monitoring glycaemic control. In Nigeria where anaemia 

and haemoglobinopathies are prevalent, GA could serve as a more reliable and cost-effective index of glycaemic control, and 

more so in resource-contrained settings. Objective: This study assessed serum GA concentration in 100 type 2 diabetes mellitus 

patients and 120 healthy controls, and compared it with traditional glycaemic markers i.e HbA1c and fasting plasma glucose 

(FPG). Methodology: This was a cross-sectional study carried out among type 2 diabetes mellitus patients accessing care at a 

tertiary hospital in North-central Nigeria between November 2020 and October 2021. Serum GA was estimated using an 

Enzymatic method, while FPG and HbA1c estimation was by Hexokinase and TINIA methods respectively. Results: The study 

participants were 36% males, mean age of T2DM patients and control group was 57±10yrs and 48±10yrs respectively. GA 

showed a significant strong positive correlation with HbA1c in T2DM patients and a positive but weak correlation among the 

control group (rho = 0.785, p-value <0.001 and rho = 0.183, p-value = 0.069, respectively). GA also showed good diagnostic 

performance when compared to FPG and HbA1c with AUC of 0.762 (p<0.001) and 0.845 (p<0.001) respectively. Conclusion: 

GA as a glycaemic marker from the findings of this study is useful as a complimentary marker for monitoring and possible 

diagnostic tool for diabetes mellitus in the Nigerian setting. 
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1. Introduction 

Diabetes Mellitus (DM) is a metabolic disorder character-

ized by chronically high levels of blood glucose, resulting 

from absolute or relative insulin deficiency leading to 

long-term profound damage to different organs in the body 

such as the eyes, kidneys, nerves, heart and blood vessels [1]. 

The prevalence of DM has continued to increase in recent 

years leading to epidemic levels in many countries of the 

world so much that populations previously unaffected or 

minimally affected by DM are now reporting soaring preva-

lence figures, making DM a major public health problem 

worldwide [2]. 

The global burden of diabetes is huge as revealed by sta-

tistics from the International Diabetes Federation (IDF); ap-

proximately 425 million adults (aged 20-79 years) are living 

with DM worldwide with nearly 50% of these undiagnosed. 

These figures are projected to rise to about 693 million by 

2045. A significant fraction of this figure is from developing 

countries of Africa and Asia. Among factors responsible for 

the soaring epidemic of DM are aging population, increasing 

urbanization, sedentary lifestyle and obesity [3, 4]. 

Type 2 DM is associated with complications that have a 

linear relationship with the average plasma glucose and the 

management of diabetes relies on adequate monitoring of 

blood glucose control. Reports from the Diabetes Control and 

Complications Trial (DCCT) clearly revealed the importance 

of tight glucose control for the prevention of complications of 

diabetes [5]. HbA1c and FPG are traditional blood glucose 

monitoring tools that have been well established as comple-

mentary and gold standard metrics for assessing blood glu-

cose control. However, there is a wide gap between daily 

blood glucose measurement and average glycaemia over 2-3 

months as indicated by HbA1c. Also, the use of HbA1c falls 

short of utility in certain clinical situations such as haemolytic 

anaemias, chronic kidney disease, haemoglobinopathies and 

pregnancy etc. It is also not a reliable marker of short-term 

glycaemic changes and it cannot reveal post-prandial hyper-

glycaemia and the analytical methods employed for its 

measurement may give false results that are sometimes not 

truly correlated with mean glycaemia [5-7]. 

Recent proposals for additional glycaemic markers beyond 

HbA1c have advocated the use of intermediate markers such 

as glycated albumin (GA) to complement the information 

provided by HbA1c and blood glucose measurement. GA has 

gained attention in the last few decades as being a new pa-

rameter for glycaemic control monitoring. It is formed by a 

non-enzymatic glycation process similar to HbA1c, but re-

flects short to intermediate term mean glycaemic levels (≃ 3 

weeks), equivalent to the half-life of serum albumin [8-10]. 

1.1. Physiology of Glycated Albumin 

Albumin is a high molecular weight protein with molecular 

weight 66.7kDa, composed of a single polypeptide chain 

which contains 585 amino acids, 17 disulfide bridges and 3 

homologous domains that are connected in a helical structure8. 

It is this structure that makes it possible for albumin to per-

form its physiologic function of maintaining PH and blood 

osmotic pressure, act as a powerful antioxidant and the main 

transporter of metabolic products, ions, nutrients, drugs, 

hormones, and fatty acids. It is the major plasma protein, 

comprising about 60% of the total protein in blood, with 

concentration between 30 and 50 g/L and half-life of 14 to 

20days [8, 17]. Like other proteins, albumin is able to go 

through the physiological process of glycation. [17] 

Glycation is a non-enzymatic spontaneous reaction in 

which a reducing sugar is added to a free amino group, typi-

cally lysine or arginine present within proteins, also called 

Maillard reaction [8, 17]. The initial step of this reaction 

involves the formation of an unstable and reversible product 

known as a Schiff base, formed by bonding of carbonyl group 

of an acyclic carbohydrate with the N-terminal amino acid8. 

This intermediate product can suffer a change in its confor-

mation and result in a stable and irreversible ketamine, known 

as the Amadori product [15]. This product formed is fruc-

toselysine, a reaction between glucose and lysine which may 

occur on 59 lysine sites present in albumin.[12] Lysine 525 

has been identified as the largest albumin glycation site, 

which is evidenced both in vivo and invitro. [11, 18] 

The ketoamines formed by non-enzymatic glycation of 

proteins is chemically called “fructosamine”. Therefore, 

fructosamine refers to all the glycated serum proteins. Of the 

serum fructosamines, Glycated Albumin (GA) is the main 

constituent comprising about 80% of the glycations in plasma 

[15]. Albumin glycation rates are 9 to 10 times greater than 

those of haemoglobin. [17, 18] However in an invitro ex-

periment by a study, it was evidenced that GA production was 

about 4.5 times greater than A1C after adding known and 

equal concentration of glucose in previous treated samples 

from healthy volunteers [26]. 

1.2. Glycated Albumin for DM Diagnosis and 

Monitoring 

Glycated albumin is considered an intermediate marker of 

glycaemia for diabetes. Due to the shorter half-life of albumin 

compared to haemoglobin, glycated albumin measurements 

are representative of a far shorter period of exposure to cir-

culating glucose than HbA1c; (about 2-3 weeks), like that of 

fructosamine. But unlike fructosamine, GA is not affected by 

other serum proteins, results are expressed as a ratio of gly-

cated albumin to total albumin concentration, thus minimizing 

differences in protein concentration between individuals and 

its assay methods are better standardized. [11, 20, 22] It is also 

less affected by the presence of reducing substances in plasma 

like bilirubin and uric acid. [11] 

Glycated albumin levels change more rapidly compared 
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to HbA1c because of its high glycation speed (about 4.5 

times that of hemoglobin) and its half-life in serum. 

Therefore, it is more useful as an indicator of glycaemic 

status in all those conditions requiring short term control 

of changes in glycaemia, such as after the start or modi-

fication of diabetes treatment [19]. When intensive insulin 

therapy was performed as the initial treatment in 8 pa-

tients with type 2 diabetes mellitus with poor glycaemic 

control, there was only a mild decrease in average HbA1c 

from 10.9% to 10.0% while average GA decreased 

markedly from 35.6% to 25.0%. The changes of HbA1c 

and GA during the 2 weeks were – 0.9% and 10.6% re-

spectively; and the decrease of GA was approximately 10 

times greater than that of HbA1c [22]. 

A study looked at the ability of GA to detect short term 

changes of glycaemic control in a group of 500 patients with 

newly diagnosed type 2 DM or needing a change in thera-

peutic regimen because of poor glycaemic control (defined 

as having HbA1c >7% after at least 2 months of treatment) 

found that, in patients with improved glycaemic control, GA 

declined to a greater extent than HbA1c at the early stages of 

treatment indicating the higher sensitivity of GA than 

HbA1c for detecting short term changes of glycaemic con-

trol. Importantly, GA at day 14 was the strongest predictor of 

HbA1c variation at day 90, indicating that GA after two 

weeks could detect the efficacy of therapy confirmed by 

HbA1c after a longer time [19]. Another study reported that 

GA may serve for guiding diabetes treatment, for example in 

deciding to switch to a more intensive therapeutic regimen or 

to discontinue hypoglycaemic drugs based on GA values. 

[11] 

Another study reported that measured HbA1c and GA in 

subjects on peritoneal and hemodialysis and 

non-nephropathy controls showed that, mean glucose levels 

and GA were higher in patients on dialysis whereas HbA1c 

was paradoxically lower. The study also showed that HbA1c 

was inversely associated with eGFR in advance CKD, but 

GA was not significantly associated with GRF. These dif-

ferences appear to translate to outcomes, as higher GA 

concentrations but not HbA1c has been associated with 

development of cardiovascular disease in diabetic patients 

and as a predictor of mortality and cardiovascular morbidity 

[14]. A study evaluated GA and FA as alternatives to HbA1c 

in detecting glycaemic control among diabetics with CKD 

and haemodialysis, and reported GA was a stronger indicator 

of poor glycaemic control assessed with a 7-day long con-

tinuous glucose monitoring when compared to FA and 

HbA1c [21]. A study assessed outcomes using HbA1c and 

GA and found that high GA measurements were consistently 

associated with increased mortality in patients with diabetes 

mellitus. [23] 

Several studies suggest that GA is superior to HbA1c for 

monitoring diabetes in pregnancy as it reflects more immedi-

ate blood glucose and is not affected by anaemia. The GA 

study group of Japanese Society of Diabetes and Pregnancy 

analysed the association between outcomes (neonatal com-

plications and birth weight) and indicators of glycaemic con-

trol (HbA1c and GA) and found that the incidences of neo-

natal hypoglycaemia, polycythaemia, respiratory disorders 

and large for gestational age were found to be significantly 

higher in women with GA >15.7% compared with GA 

<15.7%. Whereas there was no significant increase in the 

incidence in women with HbA1c of more than 5.7% com-

pared with the group of women HbA1c of <5.7% which 

suggests that GA is preferable [30]. While GA may be better 

than HbA1c for monitoring, GA does not appear to perform 

better when used for screening [22]. 

Albumin is more sensitive to glycation than other serum 

proteins because of its high concentration and large number 

of lysine and arginine residues that may be involved in the 

formation of early and advanced glycation products [17]. 

Research has reported that albumin is ten times more sensi-

tive to glycation than hemoglobin [17]. Glycation of albumin 

therefore induces irreversible damage in the different organs 

and tissues that are the main target of complications in dia-

betes mellitus such as the kidneys and retina [18]. In a 

sub-group of subjects in the DCCT study, HbA1c and GA 

were highly correlated and GA paralleled HbA1c over the 

course of the study. In addition, both HbA1c and GA were 

strongly associated with progression of retinopathy and 

nephropathy [24]. It was reported that FA and GA were 

strongly associated with incident diabetes and its mi-

cro-vascular complications with prognostic value compara-

ble to HbA1c in adults attending the Atherosclerosis Risk in 

Communities (ARIC) study. [13] 

A study has reported that GA adds value to HbA1c in the 

assessment of β-cell secretory dysfunction, post-prandial 

glucose excursion, unstable fluctuating glycaemia and hy-

poglycaemic episodes [28, 32, 33]. Worsening of 

β-pancreatic cell function was associated with the time du-

ration of DM and with GA and GA/HbA1c ratio but not with 

HbA1c alone58. A South African study reported that GA 

appears to be a better indicator of post-prandial glucose, 

which may be a better indicator of cardiovascular risk, and 

that it may serve as a complementary marker with HbA1c in 

pre-diabetes. [6] 

Data evaluating the clinical utility of GA in T2DM patients 

are scarce in our environment. This study therefore assessed 

the utility of GA as an index of glycaemia, by estimating GA 

in a group of patients with T2DM and healthy controls; and 

compared it with the traditional/established markers of blood 

glucose control (i.e HbA1c and FPG). 

2. Materials and Methods 

The study was a hospital based cross-sectional study con-

ducted in the diabetic clinic of Jos University Teaching Hos-

pital, a tertiary Hospital in North Central Nigeria over a period 

of 12 months (November 2020-October 2021). Ethical ap-

proval was obtained from the Institutional Ethical committee 
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of the Hospital. A hundred pre-diagnosed cases of T2DM 

along with 100 age and sex-matched controls were recruited 

for the study. 

The control group consisted of normoglycaemic healthy 

volunteers who are aged 18years and above without any 

apparent acute or chronic condition who came for routine 

medical checkups, medical fitness or were accompanying 

patients visiting the outpatient department of the Hospital. 

The case group consisted of T2DM patients attending the 

diabetic clinic. The diagnostic criteria were as per the cut 

offs set by WHO/ADA (World Health Organization/ 

American Diabetes Association) i.e. FPG values ≥ 

7.0mmol/L, Hba1c ≥ 6.5% or Ranom Plasma Glucose (RPG) 

≥ 11.1mmol/L. An HbA1c value between 5.7% to 6.4%, 

fasting plasma glucose of 5.6 to 6.9mmol/l, or two-hour 

plasma glucose between 7.8 to 11 mmol/L during an oral 

glucose tolerance test (OGTT) indicated an increased risk of 

DM i.e., the pre-diabetes state. 

Participants who are pregnant, or those known to have 

haemoglobinopathies, chronic kidney disease, chronic liver 

disease, thyroid disease, on steroid therapy or those with 

history of recent blood transfusion (within the preceding three 

months) were excluded. Taking all necessary precautions, 

venous blood samples were collected from the cubital fossa in 

the morning hours between 8-10am after an overnight fast of 

8-12 hours, from all study participants and transferred to 

labeled ethylenediamine tetraacetic acid (EDTA), plain and 

fluoride vacutainer tubes respectively. The EDTA samples 

were processed for HbA1c on Cobas C311 chemistry auto-

analyzer based on Turbidimetric Inhibition Immunoassay 

(TINIA) method for haemolysed whole blood. The plasma 

obtained on the centrifugation of fluoride vacutainers at 4000 

rpm for 5 minutes was separated and processed for fasting 

plasma glucose based on Hexokinase method on Cobas c311 

autoanalyzer. Serum obtained on centrifugation of plain 

vacutainers at 4000 rpm for 5 minutes was aliquoted and 

stored at −80°C until further analysis for serum GA levels on 

(Biobase BK200) autoanalyzer using an Enzymatic colori-

metric method which has been standardized to established 

reference material (JCCRM 611) via JSCC [11-14] The prin-

ciple of this test is based on endogenous glycated amino acids 

first being eliminated by ketoamine oxidase and peroxidase. 

GA is then hydrolyzed to amino acid or peptide by an albu-

min-specific proteinase and then glycated amino acid or pep-

tide is oxidized by Ketoamine oxidase producing hydrogen 

peroxide, which is measured colorimetrically at 546/700nm; 

the concentration of which is directly proportional to that of 

GA present in the sample. Albumin concentration Is measured 

simultaneously in a separate reaction, where sample reacts 

with pretreatment solution to convert reduced albumin to 

oxidized albumin. The treated solution reacts with Bromo-

cresol Green (BCG) forming a blue conjugate of albumin and 

BCG. The absorbance of this blue conjugate is measured to 

quantify albumin concentration at 600/660nm. GA% = GA 

concentration/Albumin concentration *100 [11, 26]. 

Data collected was entered into Microsoft Excel sheet and 

thereafter imported into statistical package for social sci-

ences (SPSS) version 23 for analysis. Parameters (FPG, 

HbA1c, GA and Albumin) were evaluated for normality 

using the Kolmogorov – Smirnov test. Chi-square was used 

to compare categorical variables between case and control 

groups. Mean were compared using students t-test and where 

the data was skewed, Mann Whitney u-test was used to 

compare median between cases and control. Spearman’s test 

was used for correlation analysis between GA and 

HbA1c/FPG. Receiver operating characteristic (ROC) 

curves were plotted to determine the diagnostic performance 

of glycaemic markers (GA, HbA1c and FPG). P-values of 

<0.05 was considered statistically significant and a confi-

dence interval of 95% was used. 

3. Results 

The demographic and biochemical characteristics of the 

study participants are represented in Tables 1-2 and Figure 1. 

36% were males, with mean age of 57±10 and 48±10 for the 

case and control groups respectively. The mean values of GA, 

FPG and HbA1c are significantly higher among the case 

group (27.3%, 8.0mmol/L and 9.0% respectively) compared 

to the control group (14.0%, 4.4mmol/L and 5.5%). Albumin 

concentration was however higher in the control group. 

Table 1. Sex and Age distribution of study participants. 

Variable 

Study Group 

Total Test P-value 

Case Control 

Sex    X2= 0.000 1.000 

Female 63 (63.0) 63 (63.0) 139 (63.6)   

Male 37 (37.0) 37 (37.0) 81 (36.4)   

Age group (years)    X2=87.130 <0.001* 

<40 16 (16.0) 45 (37.5) 61 (27.7)   
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Variable 

Study Group 

Total Test P-value 

Case Control 

40-50 18 (18.0) 37 (30.8) 55 (25.0)   

50-59 38 (38.0) 33 (27.5) 71 (32.0)   

60 28 (28.0) 5 (4.2) 33 (15.0)   

Mean±SD 57.29±10.35 48.98±10.52  T-11.052 <0.001* 

SD= Standard deviation X2=chi-square test *=statistically significant 

Table 2. Median and Interquartile Range of Biochemical Parameters of Study Participants. 

Parameter 

Study group Median (IQR)) 

U-test p-value 

Case Control Total 

HbA1c (%) 7.85 (6.93-10.50) 5.55 (4.80-5.98) 6.50 (5.50-7.85) 465.000 <0.001* 

FPG (mmol/L) 5.95 (4.73-8.58) 4.40 (4.10-4.78) 4.75 (4.3-5.98) 1737.000 <0.001* 

ALBUMIN (g/L) 38.0 (36.0-40s.0) 40.0 (38.0-44.0) 39.0 (37.0-41.0) 2535.000 <0.001* 

GA (%) 24.05 (18.93-34.15) 14.1 (12.33-15.55) 16.85 (14.10-24.13) 407.500 <0.001* 

IQR= Interquartile range *= statistically significant 

U=Mann-Whitney test HbA1c = Glycated haemoglobin FPG = Fasting Plasma Glucose 

 
Figure 1. Box-plot showing distribution of GA in Study Participants. 
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rho = spearman correlation coefficient 

Figure 2. Scatter-plot showing correlation between GA and FPG. 

 
rho = spearman correlation coefficient. 

Figure 3. Correlation between GA with HbA1c. 

On correlation analysis, GA had significant and positive 

correlation with FPG levels (rho = 0.698 p-value <0.001) 

among T2DM. However, the correlation in the control group 

was positive but insignificant (rho = 0.110, p-value = 0.276). 

GA showed a significant positive correlation with HbA1c 

among T2DM patients (rho = 0.785, p-value <0.001), and a 

positive but weak correlation among the control group (rho = 

0.183; p-value = 0.069). 
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Figure 4. ROC Curve of GA with FPG as Reference Test. 

Table 3. Sensitivity and specificity for GA. 

 Area under the curve p-value 

 0.762 <0.001 

Cut-off Sensitivity 1-specificity 

12.33 1.000 1.000 

14.10 1.000 0.980 

15.55 1.000 0.920 

Table 4. Sensitivity and specificity for HbA1c. 

 Area under the curve p-value 

 0.845 <0.001 

Cut-off Sensitivity 1-specificity 

12.33 1.000 1.000 

14.10 1.000 0.966 

15.55 0.986 0.897 

12.33=25th percentile 1 4.10=50thpercentile 15.55=75th percentile 

 
Figure 5. ROC Curve for HbA1c with FPG as Reference Test. 

ROC analysis was performed to assess the diagnostic effi-

ciency of GA in comparison to FPG and HbA1c. GA had an 

AUC of 0.672 (0.712 – 0.832) 95% CI, P<0.001) when FPG 

was used as reference. The AUC for GA was higher with 

HbA1c as reference; AUC 0.845 at 95% CI (0.795 – 0.895) 

p<0.001). A regression analysis showed that a unit increase 

(1%) in HbA1c will result in a corresponding 2.83 times in-

crease in GA. 

4. Discussion 

We have been unable to lay hands on any study done to 

evaluate the clinical utility of GA in T2DM in a Nigerian 

population. Several studies have revealed that GA is a useful 

alternative to HbA1c under conditions wherein the latter 

does not reflect glycaemic status accurately [11, 20-23]. 

However, majority of the studies are those carried out in 

Asian subjects reporting on the validity of GA test in moni-

toring and diagnosis of T2DM [30, 32, 33], very few studies 

have been done in African population with none existing for 

Nigeria [6, 8]. 

In this study, GA showed a strong positive correlation with 

both HbA1c and Fasting Plasma Glucose in patients with 

T2DM (rho = 0.785, p<0.001 and rho = 0.689, p<0.001 re-

spectively). This significant correlation confirms that GA as 

an indicator of protein glycation is comparable to HbA1c in its 

ability to evaluate mean glucose control and that GA for-

mation is directly dependent on protein (albumin) exposure to 

glucose [9, 19], supporting further the stronger correlation of 

GA and HbA1c compared to that with FPG. GA and HbA1c 

are glycaemic markers that reflect mean blood glucose control 

but over different time periods. HbA1c measurement is con-
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sidered the gold standard in the monitoring of mean glycae-

mic control over the preceding 2–3 months, whereas GA 

reflects glycaemic control over the preceding 2–3 weeks [7, 9, 

13, 16, 18]. 

The significant and positive correlation from this study is in 

keeping with results from several studies where GA showed 

good correlation with HbA1c in T2DM patients. Testa et al 

[27], in a cohort study involving T2DM patients reported that 

GA correlated well with HbA1c (r = 0.95, p<0.001). Similar 

report was given by Nathan et al when samples from the 

DCCT/EDIC study were analysed showing a significant and 

positive correlation of GA with HbA1c (r =0.75, p<0.001) 

[22]. A weak correlation was however observed between GA 

and HbA1c in the control group, and this is at variance with 

previous studies that reported a strong correlation between 

GA and HbA1c even in normal healthy control [28, 29]. Mo et 

al in a multicenter cross-sectional study in a Chinese popula-

tion involving 953 diabetics and non-diabetics found that GA 

had a significant and positive correlation with HbA1c both in 

T2DM patients and non-diabetics (r = 0.832, p<0.001) [28, 

31]. Furthermore, such data in subjects without diabetes are 

scarce in literature. However, since healthy individuals are 

supposed to have low glucose variations, a weak association 

between GA and FPG may be expected. 

The linear regression analysis showed that GA level could 

be estimated by multiplying HbA1c by 2.83. This simple 

calculation can be useful by clinicians for the interpretation 

of conflicting results among glycaemic markers. Based on 

the proposed equation of GA=2.83*HbA1c, the HbA1c 

target of good control set at less than 7.0% can be converted 

into 19.8% GA, which can be used in the monitoring of DM 

patients. The clinical utility of GA is however not limited to 

glycaemic control monitoring but has been extended to 

screening and diagnosis of DM. Several studies have re-

ported on the use of GA in the diagnosis of DM. Furusyo et 

al in a large population-based cohort study involving 1500 

subjects reported that GA showed good diagnostic perfor-

mance with AUC=0.9, with the diagnosis of diabetes made 

based on HbA1c and FPG [24]. They suggested a cut-off 

value of GA for DM diagnosis as 15.5% with sensitivity and 

specificity of 83.3% and 83.3% respectively. Mo et al in 

their study reported similar AUC for GA in 1971 patients 

undergoing OGTT [28]. They used FPG>6.1mmol/L and 

found that GA > 17.1% had a sensitivity and specificity of 

84.7% and 95% respectively in screening DM and that the 

introduction of GA could lead to 76% reduction in additional 

need for OGTT for DM diagnosis. 

In this study, GA showed diagnostic performance compa-

rable with the above studies. When HbA1c was used as a 

reference test, GA presented an AUC=0.845 at a cut-off value 

of 15.55%, with sensitivity and specificity of 98.6% and 87.7% 

respectively. Based on the proposed equation 

GA=HbA1c*2.83, the cut-off value for HbA1c 6.5% used in 

the diagnosis of DM can be converted to 18.3%, which is 

above the proposed cut-off value of 15.55% translating to 

having 20 cases in the normal control group having high 

values of GA. This discrepancy in the result for the diagnosis 

of DM in the normal control group may be due to the fact that 

GA is yet to be included as a standard diagnostic parameter 

for DM [23, 25, 29]. This therefore calls for more in-depth 

research on this promising marker. 

Based on FPG, GA presented an AUC=0.762 at an optimal 

cut-off of 15.6%, with a sensitivity and specificity of 100% 

and 92% respectively. GA was able to identify all patients 

with hyperglycaemia (FPG>7mmol/L). Erasmus et al [6] in 

their study reported that GA was a strong and better predictor 

of postprandial glucose levels compared with HbA1c. Similar 

finding was reported by another study where GA showed an 

AUC=0.86 for the diagnosis of DM based on 2HPG with an 

optimal cut-off of 15% [20]. 

5. Conclusion / Recommendation 

This study showed that GA correlates significantly with 

both HbA1c and FPG in patients with T2DM. GA also had 

diagnostic performance comparable to those of HbA1c and 

FPG in discriminating patients with hyperglycaemia and 

normoglycaemia. Even though HbA1c has been established as 

the gold standard in the long-term monitoring of diabetes 

mellitus control, GA might be a useful complementary bi-

omarker for short to intermediate term blood glucose moni-

toring, and it will be particularly important in situations when 

HbA1c test may be unreliable (e.g. haemoglobinopathies, 

anaemia, CKD, pregnancy, etc.) or when faster clinical deci-

sions are required e.g. when a change of therapy is considered. 

GA assay is also cheaper compared with that of HbA1c and 

can be ordered together with other routine chemistry tests 

since it is assayed from serum/plasma without the need for 

separate collection bottle. 

There is however a need, to further investigate the potential 

of GA as an alternative marker of glycaemic especially given 

the discrepancies in the cut-off values from various studies 

and in our environment, using larger studies cutting across all 

regions and ethnic groups. This will enable the incorporation 

of GA for routine use in monitoring and possibly for diagnosis 

of DM. 
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