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Abstract: 
Background: Variceal hemorrhaging due to portal hypertension is a severe complication of liver 

cirrhosis. Although several biomarkers have been reported as predictors of the presence of varices, it is 

still difficult to assess the risk of variceal bleeding without esophagogastroduodenoscopy (EGD). The 

ratio of glycated albumin (GA) to glycated hemoglobin (HbA1c) was reported to increase with the 

progression of liver fibrosis. The aim of the study was to investigate whether the GA/HbA1c ratio is 

related to the severity and bleeding risk of the varices. Aim of the work: goal of our study was to assess 

the value of Glycated albumin to Glycated hemoglobin ratio in the prediction of esophageal varices and 

assessing its risk of bleeding. Methods: We measured the GA/HbA1c ratio of HCV-related cirrhotic 

patients and analyzed its relationship with the presence and bleeding risk of varices. Results: The 

GA/HbA1c ratio was higher in the patients who had the varices with a high risk of hemorrhage than in 

the patients with a low risk of bleeding. In addition, the GA/HbA1c ratio was higher in patients with 

varices than that in patients without varices. Furthermore, the GA/HbA1c ratio was the most 

significantly different parameter of all the factors examined, including the platelet count, prothrombin 

activity and albumin level. Conclusion: The GA/HbA1c ratio is increased in patients with varices and 

with the bleeding risk of the varices. 

Keywords: Liver cirrhosis; Portal hypertension; Esophageal varices; Glycated albumin; Glycated 

hemoglobin. 

 

INTRODUCTION    

 

Portal hypertension is a major complication of 

liver cirrhosis and can be a direct cause of 

variceal hemorrhage and of bleeding-related 

death.  

Therefore, esophagogastroduodenoscopy 

(EGD) is considered to be necessary for all 

cirrhotic patients to evaluate the risk of variceal 

bleeding (1, 3) .Three factors identify patients at 

a high risk of bleeding from varices: a large 

variceal size, red signs on the varices and 

advanced liver disease (Child-Pugh class B or 

C) (4). Several biochemical parameters have 

been reported as predictors of the presence of 

varices, such as a low platelet count, an 

advanced Child-Pugh class, hypoalbuminemia 

and low prothrombin activity (5, 8). However, it 

is still difficult to predict the presence of varices 

without EGD. In addition, with regard to 

compensated cirrhotic patients with well-

maintained liver function (Child-Pugh class A), 

the differences in the biochemical data between 

the patients with treatment requiring high-risk 

varices and those with a low risk of hemorrhage 

have not yet been clarified. Glycated proteins 

are known to reflect the plasma glucose level 

and glycated hemoglobin (HbA1c), is 

commonly used as an index of glycemic control 

in patients with diabetes mellitus (9, 10). Since the 

lifespan of erythrocytes is about 4 months, the 

HbA1c level is correlated with the level of 

glycemia for the past few months (11). Another 

glycated protein, glycated albumin (GA), 

reflects the plasma glucose level during the past 

few weeks, because the turnover of albumin is 

about 3 weeks (12, 13). Although the ratio of 

GA/HbA1c is usually close to 3, patients with 

chronic liver disease (CLD) have a shortened 

lifespan of erythrocytes due to the 

hypersplenism, thus resulting in lower HbA1c 

levels relative to the plasma glucose level. 

Conversely, the turn-over period of serum 

albumin in CLD patients is increased to 

compensate for the reduced albumin 

production. Therefore, the GA levels in CLD 
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patients are higher relative to the degree of 

glycemia (14). Since the HbA1c level is lower 

and the GA shows higher values, the 

GA/HbA1c ratio is assumed to be increased in 

CLD patients, especially in cirrhotic patients. In 

fact, the GA/HbA1c ratio in patients with CLD 

has been reported to show a reciprocal 

correlation with some indicators of hepatic 

function, irrespective of the mean plasma 

glucose levels (15). It was previously examined 

the relationship between the histological 

grading of liver fibrosis and the GA/HbA1c 

ratio in patients with HCV-related CLD, and 

showed that the GA/HbA1c ratio was correlated 

with the progression of liver fibrosis (16). 

 

 AIM OF THE WORK: 
 

         The aim of the study is to assess the value 

of glycated albumin to glycated hemoglobin 

ratio in the prediction of esophageal varices and 

assessing its risk of bleeding. 

 

 Patients and Methods: 

 

        This study was performed in 

Gastroenterology and Hepatology department 

AL-GLAA Military hospital during the period 

from September 2016 to August 2018 in order 

to evaluate glycated albumin to glycated 

hemoglobin ratio as a predictor for esophageal 

varices and its risk of bleeding.  

 

The patients were divided according to 

presence of esophageal varices into five groups: 

 

Group I: included 50 healthy controls not 

known to have chronic liver disease (C.L.D) 

referred to endoscopy unit for other complain 

e.g. GERD, dyspepsia, epigastric pain etc. 

Group II: included 50 patients H.C.V. related 

chronic liver disease without O.V.  

Group III: included 50 patients H.C.V. related 

chronic liver disease with O.V. grade I-II with 

no risky signs. 

Group IV: included 50 patients H.C.V. related 

chronic liver disease with O.V. grade I-II with 

risky signs or grade III-IV. 

Group V: included 50 patients H.C.V. related 

chronic liver disease with acute variceal 

bleeding. 

 

After studying the results, we found that in 

order to produce a good value from this study, 

the groups of patients were re-divided into two 

types of division: 

I- The patients were divided 

according to presence of risky 

esophageal varices or not into 

three groups:  
Group A (control G I): included 50 

healthy controls not known to have 

C.L.D referred to endoscopy unit 

for other complain e.g. GERD, 

dyspepsia, epigastric pain etc. 

Group B Low risky OV (G II&OV 

G III): included 50 patients H.C.V. 

related chronic liver disease 

without O.V and 50 patients 

H.C.V. related chronic liver 

disease with O.V. grade I-II with 

no risky signs. 

Group C High risky OV (G IV 

and G V): included 50 patients 

H.C.V. related chronic liver 

disease with O.V. grade I-II with 

risky signs or grade III-IV and 50 

patients H.C.V. related chronic 

liver disease with acute variceal 

bleeding. 

II- The patients were divided 

according to presence of 

esophageal varices or not into three 

groups: 

Group 1 (control group G I): 
included 50 healthy controls not 

known to have C.L.D referred to 

endoscopy unit for other complain 

e.g. GERD, dyspepsia, epigastric 

pain etc. 

Group 2 no OV (G II): included 50 

patients H.C.V. related chronic 

liver disease without O.V. 

Group 3 OV (G III, G IV and G 

V): included 50 patients H.C.V. 

related chronic liver disease with 

O.V. grade I-II with no risky signs 

and 50 patients H.C.V. related 

chronic liver disease with O.V. 

grade I-II with risky signs or grade 

III-IV and 50 patients H.C.V. 

related chronic liver disease with 

acute variceal bleeding. 

 

Application of inclusion and exclusion criteria 

was taking in consideration the Egyptian 

National HCV Control Program guide lines (8). 
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Inclusion criteria included the following: 
Patients with H.C.V. related chronic liver 

disease with different grades of varices 

according to each group in addition to control 

group. 

Exclusion criteria included the following: 
Patients with medical history of diabetes 

mellitus, patients with C.L.D. due to other 

cause than H.C.V. e.g. H.B.V., bilharisiasis 

etc., patients known to be having diseases 

affecting serum albumin level as: C.L.D other 

than post hepatitis H.C.V., heart failure, 

lymphangiectasia and lymphedema,  protein 

loosing enteropathy, renal amyloidosis, renal 

failure, ulcerative colitis and patients who 

refused to participate in the current study. 

 

All patients were subjected to detailed history 

taking including age, sex, history of other 

comorbid conditions such as diabetes, 

hypertension, cardiac disease and renal failure. 

Clinical examination with special stress on: 

Liver and splenic size, ascites and signs of liver 

cell failure as jaundice, palmer erythema, lower 

limb edema or encephalopathy…etc. 

Laboratory investigations including: Complete 

blood count, serum total and direct bilirubin, 

AST, ALT, ALP and serum albumin PT, INR, 

serum creatinine and blood urea. Abdominal 

ultrasound commenting on liver size and 

echogenicity, splenic size, portal vein diameter 

and the status of ascites. Child and MELD score 

calculation. GA/HbA1c ratio calculation. 

Upper gastrointestinal endoscopy to evaluate 

the presence and degree of OV and portal 

gastropathy. 

 

The study was done according to the ethical 

board of Al-Azhar University.  

Statistical analysis:  
Data were analyzed using Statistical Program 

for Social Science (SPSS) version 15.0. 

Quantitative data were expressed as mean± 

standard deviation (SD). Qualitative data were 

expressed as frequency and percentage. 

  

 

 

 

The following tests were done:  

Chi-square test was used in the comparison 

between two groups with qualitative data. 

Fisher exact test was used instead of the Chi-

square test when the expected count in any cell 

found less than 5.  

A one-way analysis of variance (ANOVA): 

when comparing between more than two 

means.  

Post Hoc test: was used for multiple 

comparisons between different variables.  

Kruskall-Wallis test was used in the 

comparison between more than two groups 

with quantitative data and non-parametric 

distribution. 

 

Probability (P-value)  
– P-value <0.05 was considered significant.  

– P-value <0.001 was considered as highly 

significant.  

− P-value >0.05 was considered insignificant.  

 

Results: 

Table (1) shows the UGE finding of the 

studied groups: group  A (control G I): 15 

patients (30%) were free, 16 patients (32%) 

were antral gastritis, 5 patients (10%) were 

GERD G A, 5 patients (10%) were GERD G B, 

3 patients (6%) were healed gastric ulcer, 6 

patients (12%) were pan gastritis. group  B Low 

risky OV (G II&OV G III): 50 patients (50%) 

were no OV, 22patients (22%) were OV G I-II 

not risky, 28patients (28%) were OV G II not 

risky. group  C High risky OV (G IV and G V): 

11 patients (11%) were OV G II risky banded, 

34 patients (34%) were OV G III risky banded, 

20 patients (20%) were OV G III-IV risky 

banded, 35 patients (35%) were OV G IV risky 

banded. 

 

 

 

 

 

 

 

 

http://www.rightdiagnosis.com/l/lymphangiectasies_and_lymphedema_hennekam_type/intro.htm
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Tables (1):Upper GIT finding of the studied 250 patients according to risky esophageal varices 

or not 

 

 

GROUP A 

Control group 

(N0.=50) 

GROUP B 

Low risky OV 

(G II&OV G III) 

(N0.=100) 

GROUP C 

High risky OV 

(G IV and G V) 

(N0.=100) 

No % No % No % 

UGE 

Antral gastritis 16 32.0%     

Free 15 30.0%     

GERD g A 5 10.0%     

GERD g B 5 10.0%     

Healed gastric ulcer 3 6.0%     

No OV   50 50.0%   

OV G I-II not risky   22 22.0%   

OV G II not risky   28 28.0%   

OV G III banded     23 23.0% 

OV G IV banded     17 17.0% 

OV GII risky banded     11 11.0% 

OV IV banded     2 2.0% 

OV GIII risky banded     11 11.0% 

OV GIII-IV banded     20 20.0% 

OV GIV risky banded     2 2.0% 

OV GIV banded     14 14.0% 

Pangastiritis 6 12.0%     

 

- Table (2): GA/HbA1C ratio of the studied 250 patients according to risky esophageal varices 

or not   

 

GROUP A 

Control group 

(N0.=50) 

GROUP B 

Low risky OV 

(G II&OV G III) 

(N0.=100) 

GROUP C 

High risky OV 

(G IV and G V) 

(N0.=100) 

One way ANOVA 

Mean  SD Mean  SD Mean  SD F p value 

GA/HbA1C ratio 2.86  0.13 3.49  0.26 3.87  0.17 402.13 <0.001 

 

Table (2) shows the GA/HbA1C ratio of the studied groups: group A (control G I): GA/HbA1C 

ratio about 2.86  0.13.group B Low risky OV (G II&OV G III): GA/HbA1C ratio about 3.49  

0.26. group C High risky OV (G IV and G V): GA/HbA1C ratio about 3.87  0.17. There was 

statistically significant increase as regard GA/HbA1C ratio in group C in comparison to group A 

and B. P Value (<0.001).  
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Table (3): Child and MELD score of the studied 250 patients according to risky esophageal varices 

or not  

 

 

GROUP B 

Low risky OV 

(G II&OV G III) 

(N0.=100) 

GROUP C 

High risky OV 

(G IV and G V) 

(N0.=100) 

Independent t test / 

Chi square test 

No % No % P value 

CHILD score 

(A) 83 83.0% 33 33.0% 

<0.001 (B) 17 17.0% 63 63.0% 

(C) 0 0.0% 4 4.0% 

MELD score Mean SD 15.78  2.87 17.92  3.90 <0.001 

- Table (3) shows the child and MELD score of the studied groups: 

Group B Low risky OV (G II&OV G III): 83 patients (83%) were child A, 17 patients (17%) 

were child B with MELD score 15.78  2.78. group C High risky OV (G IV and G V): 33 

patients (33%) were child A, 63 patients (63%) were child B, 4 patients (4%) were child C 

with MELD score 17.92  3.90.  

Table (4): Upper GIT finding of the studied 250 patients according to presence of esophageal varices 

or not.  

 

GROUP 1 

Control group 

(N0.=50) 

GROUP 2 

No OV 

(G II) 

(N0.=50) 

GROUP 3 

OV group 

(G III,G IV,G V) 

(N0.=150) 

No % No % No % 

UGE 

Antral gastritis 16 32.0%     

Free 15 30.0%     

GERD g A 5 10.0%     

GERD g B 5 10.0%     

Healed gastric ulcer 3 6.0%     

No OV   50 100.0%   

OV G I-II not risky     22 14.70% 

OV G II not risky     28 18.70% 

OV G III banded     23 15.33% 

OV G IV banded     30 20.0% 

OV GII risky banded     11 7.30% 

OV IV banded     2 1.30% 

OV GIII risky banded     11 7.30% 

OV GIII-IV banded     20 13.30% 

OV GIV risky banded     2 1.30% 

OV GIV banded     1 7% 

Pangastiritis 6 12.0%     

Table (6) shows the UGE finding of the studied groups: group 1 (control G I): 15 patients (30%) 

were free, 16 patients (32%) were antral gastritis, 5 patients (10%) were GERD G A, 5 patients 

(10%) were GERD G B, 3 patients (6%) were healed gastric ulcer, 6 patients (12%) were pan 
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gastritis. Group 2 No OV (G II): 50 patients (100%) were no OV. Group 3 OV group (G III, G 

IV, and G V): 22patients (14.7%) were OV G I-II not risky, 28 patients (18.7%) were OV G II not 

risky, 11 patients (7.3%) were OV G II risky banded, 34 patients (22.6%) were OV G III risky 

banded, 20 patients (13.3%) were OV G III-IV risky banded, 35 patients (23.3%) were OV G IV 

risky banded. 

Table (5): GA/HbA1C ratio of the studied 250 patients according to presence of esophageal varices 

or not. 

 

GROUP 1 

Control group 

(N0.=50) 

GROUP 2 

No OV 

(G II) 

(N0.=50) 

GROUP 3 

OV group 

(G III,G IV,G V) 

(N0.=150) 

One way ANOVA 

Mean  SD Mean  SD Mean  SD F p value 

GA/HbA1C ratio 2.86  0.13 3.36  0.14 3.79  0.24 403.274 <0.001 

- Table (7) shows GA/HbA1C ratio of the studied groups: group 1 (control G I): GA/HbA1C 

ratio about 2.86  0.13.group 2 No OV (G II): GA/HbA1C ratio about 3.36  0.14.group 3 OV 

group (G III, G IV, and G V): GA/HbA1C ratio about 3.79  0.24.There was statistically 

significant increase as regard GA/HbA1C ratio in group 3 in group 3 in comparison to group 1 and 

2. P Value (<0.001).  

 

Table (6):Child and MELD score of the studied 250 patients according to presence of esophageal 

varices or not shown in  

 

GROUP 2 

No OV 

(G II) 

(N0.=50) 

GROUP 3 

OV group 

(G III,G IV,G V) 

(N0.=150) 

Independent t test / 

Chi square test 

No % No % P value 

CHILD score 

(A) 50 100.0% 66 44.0% 

<0.001 (B) 0 0.0% 80 53.3% 

(C) 0 0.0% 4 2.7% 

MELD score Mean SD 15.52  2.73 17.29  3.73 0.002 

- Table (6) shows the child and MELD score of the studied groups: 

1. G 2 No OV (G II): 50 patients (100%) were child A with MELD score 15.78  2.78. 

group 3 OV group (G III, G IV, and G V): 66 patients 44%) were child A, 80 patients 

(53.3%) were child B, 4 patients (2.7%) were child C with MELD score 17.29  3.73. 

Table (7): Cut off point, sensitivity and specificity of GA/HbA1C ratio between G 1 (control group) 

and G 2 (OV grade I) 

Cut off point AUC Sensitivity Specificity +PV -PV 

>3.08 1.000 100.00 100.00 100.00 100.00 

This table shows that in GA/HbA1C ratio: 

 The cut of point of GA/HbA1C ratio >3.08 

 Its sensitivity is 100%  
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 Its specificity is 100% 

 The positive predictive value is 100% 

 The negative predictive value is 100% 

 
 

Figure (1): Roc curve of GA/HbA1C ratio in OV grade I 

Table (8): Cut off point, sensitivity and specificity of GA/HbA1C ratio between G B (not risky 

OV) and G C (risky OV) 

Cut off point AUC Sensitivity Specificity +PV -PV 

>3.69 0.796 97.00 60.00 82.9 90.9 

This table shows that in GA/HbA1C ratio: 

 The cut of point of GA/HbA1C ratio >3.69 

 Its sensitivity is 97%  

 Its specificity is 60% 

 The positive predictive value is 82.9% 

 The negative predictive value is 90.9% 

 
 

Figure (2): Roc curve of GA/HbA1C ratio in risky OV 
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Discussion: 
EGD is the gold standard method for evaluating 

varices to determine whether a patient should 

be treated to prevent a first variceal hemorrhage 
(1, 3,  8). However, the need for repeating EGD is 

a burden for the patient with a high cost and a 

small, but significant, risk of complications. In 

addition, endoscopy has a relatively high 

interobserver variability for the diagnosis of 

small varices (2). Therefore, many non-invasive 

or minimally invasive methods have been 

proposed to evaluate the presence/size of such 

varices. For example, a low platelet count has 

been consistently reported to be associated with 

the presence of varices or of large varices (5, 8, 17,  

20). In addition, many other tools, such as the 

Fibro-Test score (21, 22), transient elastography 

(FibroScan) (23, 26), multi-detector CT (MDCT) 
(27, 30) and capsule endoscopy (31, 33), have been 

proposed to predict the presence or size of the 

varices. However, none of the available 

methods completely meets the criteria of an 

ideal (accurate, simple, inexpensive and easily 

reproducible) method (8, 29). Furthermore, 

previous reports regarding these noninvasive 

methods have not mentioned their predictive 

performance of the “red signs” on varices, 

although they are also important predictors of 

bleeding, as well as the size of the varices. 

Despite the fact that “small varices with severe 

red signs” have the same chance of bleeding as 

“large varices without red signs” (30), none of 

the non/minimally invasive methods, except 

capsule endoscopy, can evaluate patients for 

“red signs”, thus indicating that they fail to 

detect small varices that are associated with a 

high risk of bleeding. 

 

In the present study, we have shown that the 

GA/HbA1c ratio in HCV-positive cirrhotic 

patients increases with the severity of the 

esophageal varices. The GA/HbA1c ratio is a 

simple and unique tool which is calculated 

based on the levels of the two glycated proteins 

and is associated with the endoscopic findings 

of esophageal varices. In particular, the 

GA/HbA1c ratio was found to be significantly 

increased in the patients with high-risk varices. 

Our findings should be of interest in that the 

ratio is elevated in the patients with a high risk 

of bleeding, including patients who have small 

varices with “red signs”. Although the rate of 

change was relatively small, using the ratio may 

help predict the presence of any varices and 

discrimination of low-risk from high-risk of 

varices, because the GA/HbA1c ratio was the 

most significantly different among all of the 

parameters tested. 

 

Bando et al. (15) have previously reported that 

the GA/HbA1c ratio in patients with CLD has 

an inverse correlation with some indicators of 

hepatic function, regardless of the mean plasma 

glucose level, suggesting that the increase in the 

GA/HbA1c ratio reflects the reduction of liver 

function caused by the progression of liver 

cirrhosis. In addition, we found that the 

GA/HbA1c ratio was elevated with the 

histological grade of liver fibrosis in patients 

with HCV-related CLD (16). 

 

In the present study, most patients were 

classified as cirrhotic patients with a well-

maintained liver function (Child-Pugh class A). 

Therefore, the elevation of the GA/HbA1c ratio 

may reflect the severity of the portal 

hypertension, rather than the progression of 

liver fibrosis. However, the degree of the portal 

hypertension does not always correlate with the 

size of varices and the risk of bleeding and 

future studies will be needed to clarify the 

reason for this discrepancy. 

Sakai et al. (34) found that the 

GA/HbA1c ratio increases with the progression 

of the severity and bleeding risk of the varices. 

EL-Hassafi et al (35) concluded that 

GA/HbA1c ratio is a new promising marker for 

prediction esophageal varices in cirrhotic 

patients. Also it correlates well with the severity 

of liver cirrhosis. 

 

In summary, we have shown that the 

GA/HbA1c ratio increases with the progression 

of the severity and bleeding risk of the varices. 

Since only a small number of patients were 

enrolled in the present study, it will be 

necessary to investigate the GA/HbA1c ratio in 

both larger and different populations. 

 

Conclusion: 
This study concluded that there is significant 

increase in GA/HbA1c ratio in high risky 

esophageal varices rather than low risky 

esophageal varices and in OV group rather 

than non-OV group. 
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