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Purpose: To study the correlation between estimated glucose disposition rate (eGDR) and coagulation parameters in type 2 diabetes 
patients (T2DM).
Materials and Methods: A total of 948 patients suffering from T2DM were enrolled for this research. Various blood coagulation 
parameters including prothrombin time (PT), activated partial thromboplastin time (APTT), and fibrinogen (FIB) were assessed. Body 
mass index (BMI), hypertension, and the levels of glycated hemoglobin (HbA1c) were used to calculate the patients’ eGDRs. All 
patients were sorted into two groups: those with high eGDRs (eGDR≥7.5) and those with low eGDRs (eGDR<7.5). The patients were 
then separated into groups of men and women. The connection between eGDR and coagulation indexes was examined using Spearman 
correlation, Pearson correlation, and multiple linear regression analysis.
Results: In comparison to the high-eGDR group, reduced PT and APTT levels with increased FIB levels were observed in the low- 
eGDR group (P =0.006, P <0.001, and P = 0.035, respectively). The eGDR showed a positive relation with APTT (r = 0.142, 
P < 0.001), a negative relation with FIB (r = −0.082, P = 0.012), and no correlation with PT (r =0.064, P =0.050) in the all patients. As 
well as, the eGDR demonstrated a positive relation with APTT (r = 0.173, P < 0.001), a negative relation with FIB (r = −0.093, 
P = 0.03), and no relation with PT (r = 0.045, P = 0.300) in the male subgroups. Additionally, this correlation persisted following the 
adjustment of other factors in multilinear regression analysis. However, the female subgroup demonstrated no correlation among 
eGDR and PT, APTT or FIB (r = 0.086, P = 0.083, r = 0.097, P = 0.05;r = −0.058, P = 0.240, respectively).
Conclusion: Our study is the first to prove that eGDR demonstrates a correlation with coagulation indexes in T2DM patients. And, 
this correlation is gender-specific.
Keywords: estimated glucose disposal rate, coagulation indexes, type 2 diabetes mellitus

Introduction
A highly prevalent endocrine disorder in clinical practice is Type 2 diabetes mellitus (T2DM), which may cause a series 
of complications, including coronary diabetic nephropathy, diabetic peripheral neuropathy, and diabetic retinopathy. The 
primary pathophysiology of T2DM is believed to be insulin resistance (IR), and almost all T2DM patients suffer from 
IR.1 Currently, For IR measurement, the hyperinsulinemic-euglycemic clamp is considered the gold standard.2 But, the 
high glucose clamp test is an invasive procedure and is not appropriate for clinicians. The Homeostasis Model 
Assessment of IR (HOMA-IR) was employed in clinics to evaluate IR. But the utilization of exogenous insulin makes 
this index have some errors.

Therefore, the Estimated Glucose Disposal Rate (eGDR), a simple, calculated based on three clinical factors was 
developed to assess insulin resistance in diabetic patients.3 On the basis of glycated hemoglobin (HbA1c) levels, BMI, 
and the presence of hypertension, the eGDRs of the patients were computed. Previously, eGDR was employed for 
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assessing the IR in patients suffering from type 1 diabetes mellitus (T1DM). Therefore, eGDR can be employed to 
evaluate IR in patients using insulin. It was found that in patients suffering from type 1 diabetes (T1DM), lower eGDR 
levels were correlated to elevated diabetic microvascular complications, macrovascular complications, and mortality.2,4–5 

Lately, Alexander Zabala et al revealed that eGDR also can reflect IR in patients with type 2 diabetes.6 Moreover, eGDR 
also has a predictive value. Several studies have found that low eGDR levels are an independent predictor of increased 
risk of death in patients with T2DM.6,7 Patients were considered to have IR when the level of eGDR value was <7.5.8 

eGDR is a continuous index, and it is simple and easy to obtain. In clinical, it is an indicator to assess IR in patients with 
T2DM, than HOMA-IR, insulin requirement.

Atherosclerotic thrombosis is the predominant cause of death in patients suffering from T2DM, with approximately 
80–90% of deaths due to thrombotic complications and 75% deaths due to cardiovascular complications.9 There are 
many risk factors that can promote thromboses, such as hypercoagulable state and vascular injury. Prothrombin time 
(PT), activated partial thrombin time (APTT), and fibrinogen (FIB) tests are standard screening tests for coagulation 
system function. Clinically, PT, APTT, and FIB should be detected in all suspected abnormal coagulation patients with 
T2DM. Studies have found that the pro-thrombotic state was associated with IR in patients with T2DM.10,11 And, there 
are conflicting results on the correlation between IR and coagulation indexes. A study has found that insulin sensitivity 
showed a positive correlation with APTT and a negative correlation with FIB, but there was no correlation between 
insulin sensitivity and PT.12 Further, studies found that HOMA-IR was positively correlated with FIB,13,14 but one study 
found no correlation between HOMA-IR and FIB.15

To date, no study explored the correlation between eGDR and PT, APTT, and FIB among patients with T2DM. This 
study verified the correlation between eGDR and coagulation indexes and investigated whether eGDR could be employed 
for assessing pro-thrombotic status in T2DM patients.

Materials and Methods
Study Population
This cross-sectional research was executed at the Hebei General Hospital between December 2019 and December 2021. 
Nine hundred forty-eight T2DM patients who met the WHO (1999) diagnostic criteria for DM were included.16 Patients 
suffering from renal or hepatic dysfunction and/or with a malignant tumor, and those consuming drugs affecting 
coagulation function were excluded. This research conforms to the Declaration of Helsinki. All the patients were 
informed about the study and procedures and they voluntarily provided signed consent prior to enrollment in the 
research. The study was performed according to the declaration of Helsinki and was approved by the medical ethics 
committee of Hebei General Hospital.

Information and Biomarkers Collection
A questionnaire was completed by each participant in order to gather fundamental information, such as gender, age, and 
length of illness. A professional took two measurements of the subject’s height and weight, recording the average. Blood 
samples from the patients were obtained following an 8-hour fast. The levels of aspartate aminotransferase (AST), 
alanine aminotransferase (ALT), total cholesterol (TC), triglyceride (TG), high-density lipoprotein cholesterol (HDL-C), 
low-density lipoprotein cholesterol (LDL-C), serum creatinine (Scr), blood urea nitrogen (BUN), fasting blood glucose 
(FBG), HbA1c, PT, APTT and FIB were measured.

Calculation of Parameters
Body mass index (BMI) = weight(Kg)/ height (m)2;

The below given formulas were used to determine eGDR utilizing a composite of BMI, HbA1c, and hypertensive 
status: eGDR = 19.02 - [0.22 × BMI (Kg/m2)] - (3.26 × HTN) - (0.61 × HbA1c (%)], wherein HTN represents 
hypertension (1 = yes, 0 = no).7 Systolic blood pressure (BP) of more than or equal to 140 mmHg and diastolic BO 
of more than or equal to 90 mmHg were considered indicators of hypertension.17

https://doi.org/10.2147/DMSO.S371457                                                                                                                                                                                                                               

DovePress                                                                                             

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2022:15 2644

Li et al                                                                                                                                                                 Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Statistical Analysis
Statistical Product and Service Solutions (SPSS V.25.0) was used for statistical analysis during this study. The 
Kolmogorov–Smirnov test was used to assess the distribution normality. Continuous data were represented as mean ± 
standard deviation (SD) or median (interquartile range) values. Data were presented as numbers for categorical variables 
(percentages). The Mann–Whitney test or Student’s t-test was employed for comparing the biochemical parameters 
among the two groups. For comparing the categorical variables, a χ2 test was utilized. Spearman or Pearson correlation 
analysis analyzed the correlation between variables and eGDR. The Multiple linear regression analysis was employed for 
studying the correlation between variables and eGDR. P-values less than 0.05 were regarded as statistically significant.

Results
Clinical Characteristics of All Participants
This research included 948 patients suffering from T2DM (409 men and 539 women). The median age was 58.00 years, 
the median diabetes duration was 8 years, and the median BMI was 26.03 Kg/m2. The low-eGDR group (eGDR<7.5) has 
585 patients and the high-eGDR group (eGDR≥7.5) has 363 patients. The median PT level of 10.60s, the median APTT 
level of 25.80s, and the median FIB level of 2.84 g/L (Table 1).

Comparison of Basic Parameters Among the Low and High-eGDR Groups
The PT and APTT levels were considerably reduced in the low- eGDR group in comparison to the high-eGDR group 
(P =0.006, P <0.001, respectively), while the FIB levels were substantially elevated (P = 0.035). Figure 1 demonstrates 
the variation in coagulation index among the low- and high-eGDR groups.

In comparison to the low-eGDR group, the high-eGDR group had lower FBG and HbA1c levels and higher TC, TG, 
and LDL-C levels (Table 2).

Table 1 Clinical Characteristics of All Participants

Subjects (N=948)

Gender Female (539, 56.86%)

Age (years) 58.00 (49.00, 67.00)
DM duration (years) 8.00 (2.00, 15.00)

BMI (Kg/m2) 26.03 (23.91, 28.38)

ALT (U/L) 19.00 (13.90, 27.30)
AST (U/L) 19.50 (16.00, 24.20)

TC (mmol/L) 4.61 (3.82, 5.34)

TG (mmol/L) 1.47 (1.05, 2.24)
LDL-C (mmol/L) 3.02 (2.40, 3.60)

HDL-C (mmol/L) 1.04 (0.89, 1.22)
Scr (mmol/L) 64.60 (55.00, 74.70)

BUN (mmol/L) 5.40 (4.50, 6.50)

FBG (mmol/L) 8.00 (6.28, 10.34)
HbA1c (%) 8.70 (7.30, 10.40)

PT (s) 10.60 (10.10, 11.00)

APTT (s) 25.80 (24.50, 27.10)
FIB (g/L) 2.84 (2.43, 3.35)

eGDR 6.63 (4.51, 8.32)

Note: Data are median (25th–75th interquartile range). 
Abbreviations: BMI, Body mass index; ALT, alanine aminotransfer-
ase; AST, aspartate aminotransferase; TC, total cholesterol; TG, 
triglyceride; LDL-C, low-density lipoprotein cholesterol; HDL-C, 
high-density lipoprotein cholesterol; FBG, fasting blood glucose; 
Scr, Scrum creatinine; BUN, Urea nitrogen; HbA1c, glycated hemo-
globin; PT, Prothrombin time; APTT, activated partial thromboplastin 
time; FIB, fibrinogen; eGDR, estimated glucose disposal rate.
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Basic Parameter Comparison Among the Male and Female Groups
In comparison to male group, the female group had reduced FIB levels (P <0.001) and elevated APTT levels (P <0.001). 
The PT and eGDR, however, did not considerably differ among the two groups (P =0.062, P =0.238, respectively). 
Figure 2 demonstrates the variation in coagulation index among the male and female groups.

The female group had a higher median age and higher levels of TC and LDL in comparison with the male group. The 
male group had increased Scr levels than the female subgroup did (Table 3).

Analysis of the Relationship Between eGDR and Coagulation Index Levels in T2DM 
Patients
In all T2DM patients, eGDR had a positive correlation with APTT (r = 0.142, P < 0.001) and a negative relation with FIB 
(r = −0.082, P = 0.012), while there was no correlation among the eGDR and PT (r =0.064, P =0.050) (Table 4, Figure 3).

Figure 1 Comparison of coagulation indexes between low eGDR group and high eGDR group. (A) Comparison of the levels of PT between low eGDR group and high 
eGDR group. (B) Comparison of the levels of APTT between low eGDR group and high eGDR group. (C) Comparison of the levels of FIB between low eGDR group and 
high eGDR group.

Table 2 Comparison of Indicators Between the Low eGDR and High eGDR Groups

High eGDR (N=363) Low eGDR(N=585) P

Gender Male (155, 42.70%) Male (254, 43.42%) 0.840

Age (years) 60.00 (51.00,67.00) 58.00 (48.00,67.00) 0.052
DM duration (years) 10.00 (4.00,15.00) 7.00 (1.00,15.00) <0.001*

BMI (Kg/m2) 24.84 (23.13,27.05) 26.80 (24.38,29.35) <0.001*

ALT (U/L) 18.30 (14.13,25.80) 19.30 (15.70,25.10) 0.267
AST (U/L) 19.65 (16.40,23.60) 19.30 (15.70,25.10) 0.863

TC (mmol/L) 4.33 (3.67,5.12) 4.75 (3.88,5.58) <0.001*

TG (mmol/L) 1.26 (0.90,1.95) 1.57 (1.10,2.30) <0.001*
LDL-C (mmol/L) 2.85±0.82 3.16±0.84 <0.001*

HDL-C (mmol/L) 1.06 (0.89,1.23) 1.04 (0.89,1.21) 0.270

Scr (mmol/L) 65.25 (56.10,75.98) 63.80 (54.45,74.10) 0.256
BUN (mmol/L) 5.40 (4.60,6.58) 5.30 (4.40,6.50) 0.407

FBG (mmol/L) 7.05 (5.50,8.42) 8.88 (6.84,11.40) <0.001*
HbA1c (%) 7.60 (6.60,8.60) 9.70 (8.10,11.13) <0.001*

PT (s) 10.65 (10.30,11.10) 10.50 (10.00,11.00) 0.006*

APTT (s) 25.95 (24.80,27.50) 25.70 (24.30,26.80) <0.001*
FIB (g/L) 2.77 (2.37,3.24) 2.83 (2.47,3.41) 0.035*

Notes: Data are median (25th–75th interquartile range) and mean ± standard deviation. *Denotes signifi-
cance at a P value of <0.05. 
Abbreviations: BMI, Body mass index; ALT, alanine aminotransferase; AST, aspartate aminotransferase; TC, 
total cholesterol; TG, triglyceride; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipo-
protein cholesterol; FBG, fasting blood glucose; Scr, Scrum creatinine; BUN, Urea nitrogen; HbA1c, glycated 
hemoglobin; PT, Prothrombin time; APTT, activated partial thromboplastin time, FIB, fibrinogen; eGDR, 
estimated glucose disposal rate.
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Similarly, eGDR demonstrated a positive relation with APTT (r = 0.173, P < 0.001) and a negative relation with FIB 
(r=−0.093, P = 0.031), with no correlation among eGDR and PT (r = 0.045, P = 0.300) in male patients suffering from 
T2DM (Table 4, Figure 4).

However, in female T2DM patients, eGDR was not related to PT, APTT, or FIB levels (r = 0.086, P = 0.083, r = 
0.097, P = 0.050;r = −0.058, P = 0.240, respectively) (Table 4, Figure 5).

Multivariate Linear Correlation Analysis of eGDR and BTMs in T2DM Patients
The eGDR had a positive correlation with APTT (β=0.101, P=0.002) and a negative relation with FIB (β=−0.046, 
P=0.002), while there was not any correlation between eGDR and PT (β=−0.002, P=0.839) in all patients with T2DM 

Figure 2 Comparison of coagulation indexes between male group and female group. (A) Comparison of the levels of PT between male group and female group. (B) 
Comparison of the levels of APTT between male group and female group. (C) Comparison of the levels of FIB between male group and female group.

Table 3 Comparison of Indicators Between the Male and Female Groups

Female (N=539) Male (N=409) P

Age (years) 61.00 (52.00,68.00) 56.00 (47.00,66.00) <0.001*

DM duration (years) 10.00 (2.00,16.00) 7.00 (2.00,13.00) 0.034*

BMI (Kg/m2) 25.91 (23.63,28.45) 26.24±3.25 0.452
ALT (U/L) 17.85 (13.40,25.30) 19.60 (16.10,24.10) 0.004*

AST (U/L) 19.50 (15.90,24.30) 19.60 (16.100,24.10) 0.640

TC (mmol/L) 4.78 (3.98,5.63) 4.45 (3.70,5.23) <0.001*
TG (mmol/L) 1.58 (1.14,2.30) 1.38 (0.98,2.16) 0.001*

LDL-C (mmol/L) 3.14 (2.54,3.78) 2.94±0.87 <0.001*

HDL-C (mmol/L) 1.09 (0.94,1.26) 1.01 (0.86,1.18) <0.001*
Scr (mmol/L) 58.00 (49.65,69.45) 67.90 (59.90,77.10) <0.001*

BUN (mmol/L) 5.30 (4.40,6.50) 5.40 (4.60,6.50) 0.098

FBG (mmol/L) 8.12 (6.47,10.37) 7.89 (6.17,10.25) 0.234
HbA1c (%) 8.80 (7.50,10.20) 8.60 (7.20,10.50) 0.388

PT (s) 10.50 (10.00,10.90) 10.60 (10.10,11.10) 0.062

APTT (s) 25.34±2.14 26.10 (25.00,27.40) <0.001*
FIB (g/L) 2.94 (2.53,3.39) 2.74 (2.36,3.22) <0.001*

eGDR 6.53 (4.38,8.30) 6.74 (4.88,8.36) 0.238

Notes: Data are median (25th–75th interquartile range) and mean ± standard deviation. *Denotes signifi-
cance at a P value of <0.05. 
Abbreviations: BMI, Body mass index; ALT, alanine aminotransferase; AST, aspartate aminotransferase; TC, 
total cholesterol; TG, triglyceride; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipo-
protein cholesterol; FBG, fasting blood glucose; Scr, Scrum creatinine; BUN, Urea nitrogen; HbA1c, glycated 
hemoglobin; PT, Prothrombin time; APTT, activated partial thromboplastin time, FIB, fibrinogen; eGDR, 
estimated glucose disposal rate.
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following the adjustment of confounding factors which included age, the time period of diabetes, TC, TG, HDL-C, LDL- 
C, ALT, AST, Scr, BUN, FBG.

The eGDR demonstrated a positive relation with APTT (β=0.120, P=0.004) and a negative relation with FIB (β= 
−0.048, P=0.014), with no correlation among eGDR and PT (β=0.004, P=0.799) in male patients with T2DM following 
the adjustment of confounding factors which included age, the time period of diabetes, TC, TG, HDL-C, LDL-C, ALT, 
AST, Scr, BUN, FBG.

However, irrespective of whether confounding factors were adjusted or not, eGDR was not related to PT, APTT, or 
FIB levels in female T2DM patients (β=−0.011, P=0.491; β=0.059, P=0.235; β=−0.041, P=0.057, respectively).

Discussion
It is a valuable indicator to assess IR in clinical practice. We used an eGDR of less than 7.5 as the boundary to divide all T2DM 
patients into two groups: high and low eGDR. In comparison to the high-eGDR group, reduced PT and APTT levels along 
with increased FIB levels were observed in the low-eGDR group. In this study, it was found for the first time that eGDR had 
a positive correlation with APTT and a negative correlation with FIB, and this correlation was not affected by confounding 
factors. Additionally, the correlation between eGDR and coagulation index was gender-specific. There was no correlation 
between eGDR and PT, APTT, or FIB among female patients with T2DM. Decreased APTT and increased FIB levels reflect 
a hypercoagulable state, which can cause increased thrombosis.

Almost all patients suffering from T2DM exhibit IR, and patients always have a hypercoagulable state. HOMA-IR 
and coagulation parameters are not routinely measured in T2DM patients in grassroots hospitals. On the basis of clinical 

Table 4 The Correlation of eGDR and Coagulation Indexes in Patients with T2DM

All Patients Male Patients Female Patients

eGDR eGDR eGDR

r P r P r P

PT 0.064 0.050 0.045 0.300 0.086 0.083

APTT 0.142 <0.001* 0.173 <0.001* 0.097 0.050

FIB −0.082 0.012* −0.093 0.031* −0.059 0.240

Note: *Denotes significance at a P value of <0.05. 
Abbreviations: PT, Prothrombin time; APTT, activated partial thromboplastin time; FIB, fibrinogen; eGDR, estimated glucose 
disposal rate.

Figure 3 Spearman correlation coefficient matrix illustrating the association between coagulation indexes and baseline patient characteristics in all patients with T2DM.
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factors, the eGDR is a measure of IR. eGDR is easy to obtain for clinicians. In male T2DM patients, we discovered that 
eGDR was correlated negatively with FIB and positively with APTT. This result suggests that we should pay more 
attention to male T2DM patients with low eGDR levels in clinical practice.

T2DM patients always have a hypercoagulable state. The changes in coagulation indexes (PT, APTT, FIB) were 
observed in T2DM patients and patients with complications. Compared with controls, patients with T2DM had lower PT 
and APTT levels,18–29 and had higher FIB levels.9 However, one study reported normal APTT and PT,20 and some other 
studies reported significantly prolonged APTT and PT among patients with T2DM.21 Compared to patients without 
complications with T2DM, patients with microvascular complications such as retinopathy, nephropathy, or neuropathy 
with T2DM had lower PT and APTT levels and higher FIB levels.22

The coagulation system consists of a series of coagulation proteins. When the coagulation proteins are activated, the 
prothrombin complexes are produced, which in turn produce thrombin and fibrinogens. IR is associated with the pro- 

Figure 5 Spearman correlation coefficient matrix illustrating the association between coagulation indexes and baseline patient characteristics in female patients with T2DM.

Figure 4 Spearman correlation coefficient matrix illustrating the association between coagulation indexes and baseline patient characteristics in male patients with T2DM.
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thrombotic state. IR can alter and upregulate gene expression pathways involving coagulation proteins, which can cause 
increased production of coagulation factors (including FIB, FVII, FVIII, FXII, FXIII) and fibrinogen activator inhibitor 
type 1 (PAI-1), resulting in a pro-thrombotic state.23 In addition, the patients with insulin resistance have more visceral 
fat.24 Visceral fat has been found to be associated with increased activity of FVII, FVIII, and FIX.12 Chronic insulin 
resistance can also cause hyperglycemia. Hyperglycemia can alter vascular endothelial vulnerability and increase the 
release of coagulation factor, and therefore, triggers occlusive thrombus formation.25 However, there are still no reports 
on the correlation between eGDR and coagulation indexes.

PT is the most commonly used screening test for exogenous coagulation abnormalities. It reflects coagulation factors 
I, II, VII, and X activity. The exogenous coagulation pathway begins with the activation of coagulation factor VII. 
Coagulation factor VII is a vitamin-dependent serine protease that binds to tissue factor (TF), leading to increased 
thrombin production and fibrin formation. The levels of FVII are increased in a pre-thrombotic state in patients with 
T2DM.26 In addition, the Northwick Park Cardiology Study (NPHS) found that FVII levels were linked to fatal coronary 
heart disease complications.27–29 This research is the first to find no correlation between eGDR and PT, but then the 
mechanism is unknown.

APPT is the most commonly used screening test for intrinsic coagulation abnormalities. It mainly reflects the activity 
of coagulation factors VIII, IV, XI, and XII. The intrinsic coagulation pathway first activates FXII. In patients with 
ischemic heart disease, FVII levels were associated with the degree of coronary artery stenosis, and the levels of FVII 
correlated with TG, BMI, and insulin levels.29 TG was found to be an independent effector of FXII, and TG can reinforce 
the potential association of FXII with the features of IR and T2DM.30 In this study, we found for the first time that eGDR 
had a positive relation with APTT, and this positive relationship persisted even after adjusting for confounding factors 
such as TC, TG, and FBG. The current research implies that patients having low eGDR levels are prone to thrombosis 
due to the activation of intrinsic coagulation pathways.

FIB is a heterodimer synthesized by the liver and is an essential component of the coagulation pathway. Increased FIB 
levels can cause increased blood viscosity, stimulate platelet aggregation, and enhance coagulation factor activity.31 FIB 
can also stimulate the proliferation of smooth muscle, promote collagen synthesis in smooth muscle, and downregulate 
the amount of nitric oxide (NO) synthase in smooth muscle cells, which can inhibit the production of NO, thus 
participating in atherosclerosis.32,33 Prospective epidemiological findings suggest that increased FIB levels were an 
independent risk factor for cardiovascular disease.34 IR is thought to increase FIB levels by raising plasminogen activator 
inhibitor-I levels.35 Moreover, hyperglycemia can cause increased glycosylated fibrinogen formation. It alters the way 
that fibrin structures work, resulting in clots with denser structures that are resistant to fibrinolysis.7 Our study found 
a negative correlation between eGDR and FIB levels for the first time. It is suggested that patients with lower eGDR 
levels are more likely to suffer from thrombosis and cardiovascular disease in the future.

Additionally, there was a gender-specific correlation between eGDR and coagulation index. In comparison to the 
female group, the male group showed greater FIB and reduced APTT levels. The PT and eGDR, however, did not 
significantly differ among both the groups. However, it is stunning that there was no correlation between eGDR and PT, 
APTT, or FIB among female patients with T2DM. In the study, Multiple linear analyses was employed to exclude the 
effects of lipids and glucose confounders.However, in female patients with T2DM, eGDR still had no correlation with 
coagulation indexs. This gender difference may be due to the different estrogen levels of the patients. Estrogen has 
antioxidant activity that reduces insulin resistance. In addition, estrogen can decrease PAI-1 levels, promote fibrin 
degradation, and reduces the formation of FIB.36

The present research is the first to reveal a relation between eGDR and coagulation index in T2DM patients, and this 
relation was independent of confounding factors. eGDR is easy to obtain and continuous variaties. Assessing the pre- 
thrombotic status of T2DM patients is a good indicator, particularly in male T2DM patients. Patients with reduced eGDR 
levels are at higher risk of thrombosis, requiring early intervention and regular follow-up to reduce cardiovascular 
complications. However, the statistical differences are minimal. This may suggest that we need to pay more attention to 
patients with low eGDR levels, but this should not assume that patients with low eGDR levels are susceptible to 
coagulopathy.
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There were certain limitations in this research. First, because the present research was designed to be cross-sectional, 
it was impossible to determine what caused the correlation between eGDR and coagulation indexes. Secondly, the 
coagulation factors such as I, VII, VIII, and XII were not detected in this study, so the correlation between eGDR and 
coagulation factors could not be clarified. And, it was not collected whether patients had deep vein thrombosis, and the 
correlation between eGDR and deep vein trombosis could not be explored. Last but most important, the serum sex 
hormone levels of patients with T2DM were not tested in this study, so it could not be determined whether the gender 
difference in the correlation between eGDR and coagulation indexes was caused by different-sex hormone levels.

In conclusion, we found the correlation among eGDR and APTT and FIB, and this correlation is gender-specific.
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