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Objective: To investigate whether first-trimester fasting plasma glucose (FPG), blood coagulation function and lipid metabolism could predict gestational diabetes mellitus (GDM) risk.

Methods: From October 2020 to May 2021, a total of 584 pregnant women who took prenatal care in Shanghai Jiaotong University Affiliated Sixth People's Hospital were chosen as the observation subjects. The clinical information and serum samples of all pregnant women were collected at 10–13 weeks of gestation and the blood coagulation function, fasting blood glucose and lipid profiles of the pregnant women were detected. A 75 g oral glucose tolerance test was performed up to 24–28 weeks of gestation. One hundred forty-two pregnant women with GDM and 442 pregnant women without GDM were detected. Data were expressed by x ± s or median (interquartile range) and were analyzed using student's t-test, Wilcoxon rank sum test and Logistic regression analysis. The area under the curve (AUC) was calculated by receiver operating characteristic curve (ROC) to analyze the predictive values.

Results: Compared with non-GDM group, age, pre-pregnancy BMI, FPG, FIB, D-Dimer, FDP, FPG, TC, TG, LDL-C, sdLDL-C, APOB and APOE in GDM group were significantly higher than those in non-GDM group, while PT, INR, APTT and TT were significantly lower than those in non-GDM group. Univariate logistic regression analysis was used to explore the risk factors of GDM. Gestational age, pre-pregnancy BMI, FPG, PT, INR, APTT, FIB, TT, D-Dimer, TC, TG, LDL-C, sdLDL-C, APOB and APOE were all independent predictors of GDM. Multivariatelogistic regression showed that pre-pregnancy BMI, FPG, APTT, TT, TG, LDL-C, sdLDL-C and APOB were risk factors for GDM. The AUC of the established GDM risk prediction model was 0.892 (0.858–0.927), and the sensitivity and specificity were 80.71 and 86.85%, respectively; which were greater than that of pre-pregnancy BMI, FPG, APTT, TT,TG, LDL-C, sdLDL-C, APOB alone, and the difffference was statistically signifificant (P < 0.05).

Conclusions: FPG, APTT, TT, TG, LDL-C, sdLDL-C, APOB and pre-pregnancy BMI in early pregnancy has important clinical value for the prediction of GDM, We combined these laboratory indicators and established a GDM risk prediction model, which is conducive to the early identification, intervention and treatment of GDM, so as to reduce the morbidity of maternal and infant complications.
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INTRODUCTION

Gestational diabetes mellitus (GDM) is a kind of impaired glucose metabolism that arises or is diagnosed during pregnancy, and it is one of the most prevalent pregnancy problems. The prevalence of GDM has risen steadily in recent years (1, 2). GDM has a number of negative consequences for both moms and their children. With the continuous progress in knowledge of GDM, most industrialized nations now test for GDM at 24–28 weeks of gestation (3). Early detection and treatment of GDM has been demonstrated in studies to enhance pregnancy outcomes (4, 5). However, the current unequivocal diagnosis of GDM is generally in the second trimester, thus the potential for early intervention and treatment may be missed. Now there is strong evidence that early diagnosis of GDM will allow for timely treatment, such as dietary counseling or lifestyle interventions, which has been shown to be effective for the improvement of perinatal outcomes (6). As a result, identifying risk variables and developing a simple and effective GDM risk prediction model, particularly in early pregnancy, has significant therapeutic application value.

Pregnant women's clotting function and lipid metabolism alter significantly as their pregnancy continues. The production of coagulation factors VII, VIII, IX, X, XII, and fibrinogen increase dramatically, peaking during a full-term pregnancy. The body's blood coagulation capability is strengthened, and it is in a particular physiological hypercoagulable condition, which might be lower the risk of postpartum hemorrhage (7). To maintain normal pregnancy needs and fetal growth and development, pregnant women's fat synthesis and blood lipid levels rise in the early stages of pregnancy owing to excessive phagocytosis and increased insulin sensitivity (8). But whether this increase is natural or pathological, few studies have been conducted to determine if it may be utilized as a possible clinical signal to predict the risk of later GDM.

Previous research demonstrated that a comparative proteomic study of plasma proteins from pregnant women with GDM and normoglycemia revealed that the differences were mostly connected to the coagulation and complement pathways (9). Some researchers have discovered that hyperlipidemia increases coagulation activity and shortens prothrombin time in patients with high total cholesterol or triglycerides (10), and that poor blood glucose control negatively affects lipid metabolism and coagulation function in patients with diabetes-complicated pregnancy (11). As a result of the intertwined relationship between pregnancy, diabetes, the blood coagulation cascade, and lipid metabolism, it is worth further discussion whether it can be combined with commonly used clinical laboratory indicators such as coagulation function, blood sugar, and blood lipids to predict GDM in the early stage. This study intends to establish a prospective follow-up cohort to collect general data such as pregnant women's ages, pre-pregnancy BMI, as well as early pregnancy coagulation function and glycolipid metabolism indicators, and then use logistic regression to establish a GDM prediction model and evaluate its effectiveness. The goal of this project is to make it feasible to recognize, diagnose, and intervene in GDM in the clinic as early as possible.



MATERIALS AND METHODS


Patients

As the observation objects for prospective cohort research, we chose 584 pregnant women who had their first birth check-up card at Shanghai Jiaotong University Affiliated Sixth People's Hospital between October 2020 and May 2021. When the card was formed at 10–13 weeks of pregnancy, clinical information and peripheral blood samples were obtained from all pregnant women. The 75 g oral glucose tolerance test was performed during 24–28 weeks of pregnancy. There were 142 instances of GDM pregnant women and 442 cases of non-GDM pregnant women found. GDM diagnosis criteria include: Adopt the IADPSG-recommended GDM diagnostic approach, which is to test for GDM between 24 and 28 weeks of gestation. Pregnant women are given an oral glucose tolerance test of 75 g. If you have fasting blood glucose ≥5.1 mmol/L or oral glucose 1 h later, blood glucose ≥10.0 mmol/L or oral glucose 2 h after fasting blood glucose ≥8.5 mmol/L, might be diagnosed with GDM (12). Excluding numerous pregnancies, diabetes during pregnancy, hypertension, thyroid illness, cardiovascular disease, liver and kidney disease, autoimmune disease, and any other medical history of conditions impacting glucose and lipid metabolism. The Ethics Committee of Shanghai Sixth People's Hospital accepted an informed consent form completed by all observation subjects (Approval No. 2016-003).



Clinical Information and Laboratory Examination

Baseline clinical data from 584 enrolled individuals' medical records were obtained, including age, and Body Mass Index (BMI) before pregnancy. The enrolled patients fasted after 22 p.m. in the evening of the day before the blood draw, and peripheral venous whole blood was drawn at 8 a.m. in the morning of the following day, centrifuged at 3,000 rpm for 10 min, and serum or plasma was obtained. Automated coagulation function analyzers (Siemens, Germany) and automated biochemical analyzers (Beckman, USA) were used to investigate and statistically analyze these laboratory data. The biochemical parameters from coagulation function, fasting plasma glucose, blood lipid and lipoprotein profiles examinations were collected by Automated coagulation function analyzers (Siemens, Germany) and automated biochemical analyzers (Beckman, USA), as shown in Table 1.


Table 1. List of variables collected from coagulation function, fasting plasma glucose, blood lipid and lipoprotein profiles examinations.
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Statistical Analysis

SPSS 25.0 was used to do statistical analysis on the data that matched the criteria, and the Kolmogorov–Smirnov test was utilized to perform normal test analyses on the measurement data. The standard deviation of normally distributed data is given as x ± standard deviation (SD). The t-test (data conforms to a normal distribution and variance homogeneity) or Wilcoxon rank-sum test (not conforms to normal distribution and homogeneity of variance) was performed to compare the two groups. The skewed distribution measurement data are displayed as the median (M) and interquartile range (IQR). Independent sampling was used to compare skewed distribution measurement data using the Kruskal–Wallis H test.

The GraphPad Prism 8.0 software was used to create the receiver operating characteristic (ROC) curves for each indicator and combined test to determine the sensitivity, specificity, optimal cutoff value, Youden index, negative predictive value (NPV), and positive predictive value (PPV) of each index in GDM and non-GDM patients. The area under the curve (AUC) was used to evaluate the test's accuracy. A Univariate logistic regression analysis was used to screen GDM risk variables, and multivariate logistic regression analysis was utilized to develop a GDM prediction model. The Z-test was used to compare the area under the ROC curve of each marker and binary logistic regression analysis was used to establish the joint predictors of each index.

A nomogram based on the logistic regression model was constructed with R software (version 4.1.2). To assess the ability of the nomogram model to discriminate GDM patients, the area of ROC and 95% CIs were calculated. To analyze the agreement between nomogram predictions and actual observations, the Hosmer-Lemeshow tests were performed and calibration curves were created. Ten-Fold Cross-validation, Leave-one-out cross-validation, and Bootstraps of 1,000 resamples (with replacement) were applied to internally validate the stability of the model. Models were evaluated using discrimination and calibration, and discrimination was assessed by calculating the area under the receiver operating characteristic (ROC) curve (AUC) result for the predicted probability. The calibration degree of the prediction model refers to the consistency between the predicted probability and the actual observed value, and the calibration degree is displayed by the Hosmer-Lemeshow test and the calibration curve results.

The optimal cut-off value for each index was selected according to ROC curve, and binary logistic regression analysis was used to assess the risk of each index in GDM and non-GDM. Factors with statistical significance in the univariate analysis (P < 0.01) were included in the multivariate logistic regression analysis, and binary logistic regression analysis was performed to calculate the single factor, multivariate-adjusted odds ratio, and 95% confidence interval (CI) values based on maximum likelihood estimation. The difference was considered statistically significant when P-value was < 0.05.




RESULTS


Characteristics of the Enrolled Pregnant Women Between GDM Group and Non-GDM Group

One hundred forty-two Pregnant Women Were Diagnosed With GDM in the second Trimester Among the 584 Pregnant Women Recruited in the Observation Group, and the Incidence of GDM Was 24.31%. The GDM Group's age, pre-Pregnancy BMI, FPG, FIB, D-D Dimer, FDP, FPG, TC, TG, LDL-C, sd LDL-C, APOB, and APOE Levels Were Considerably Greater Than Those of the non-GDM Group. While the PT, INR, APTT, and TT Indicators of the GDM Group Were Much Lower Than Those of the non-GDM Group, and the Difference Was Statistically Significant (P < 0.05), There Was no Significant Difference in the HDL-C, APOA-1, and LPa Between These two Groups (Table 2; Figures 1, 2).


Table 2. Comparison of basic clinical data of the two groups in pregnant women.
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FIGURE 1. Comparison of Pre-pregnancy BMI, FPG and coagulation function of the two groups in pregnant women with GDM and non-GDM. (A) Pre-pregnancy BMI, (B) FPG, (C) PT, (D) INR, (E) APTT, (F) FIB, (G) TT, (H) D-D dimer, and (I) FDP.



[image: Figure 2]
FIGURE 2. Comparison of blood lipid and lipoprotein profiles of the two groups in pregnant women with GDM and non-GDM. (A) TC, (B) TG, (C) HDL-C, (D) LDL-C, (E) sd LDL-C, (F) APOA-1, (G) APOB, (H) APOE, (I) LPa.




Univariate Logistic Regression Analysis of Risk Factors for GDM

An investigation of the risk variables for GDM was carried out using univariate logistic regression analysis. As shown in Table 3, age, pre-pregnancy BMI, FPG, PT, INR, APTT, FIB, TT, D-Dimer, TC, TG, LDL-C, sdLDL-C, APOB, and APOE were all predictors of gestational diabetes in the study population (P < 0.05).


Table 3. Univariate logistic regression analysis results of predictors of GDM.
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Construction of a Multivariate Logistic Regression Model for GDM Early Detection

The pregnant women group logit (P) (GDM group = 1, Non GDM group = 0) was regarded the dependent variable, with variables having P < 0.01 in the univariate logistic regression analysis, indicating that the pre-pregnancy BMI (X1), FPG (X2), APTT (X3), TT (X4), TG (X5), LDL-C (X6), sdLDL-C (X7), APOB (X8) were considered self variables. The predictive parameters that integrate these indicators were calculated using multivariate logistic regression analysis (Table 4). The regression equation was logit (P) = −7.101+0.401X1+1.596X2-0.233X3-0.387X4+0.553X5+ 1.814X6+0.010X7-8.715X8, with the joint predictor being the analysis result of numerous joint test indicators.


Table 4. Multivariate logistic regression analysis results of predictors of GDM.
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The Diagnostic Value of Laboratory Indicators and the Established GDM Risk Prediction Model for GDM

The ROC curves for each indication and combination test were created using the GraphPad Prism program, as illustrated in Figures 3A–O. Pre-pregnancy BMI, FPG, and sdLDL-C were the single markers with the highest diagnostic value. When the threshold was 21.84 kg/m2, the AUC of pre-pregnancy BMI was 0.817, and the sensitivity, specificity, NPV, and PPV were 70.42, 83.94, 58.48, and 89.83 %, respectively. When the threshold was 4.825 mmol/L, the AUC of FPG was 0.702, and the sensitivity, specificity, NPV, and PPV were 65.49, 66.29, 38.42, and 85.67%, respectively. When the threshold was 393.8 mg/L, the AUC of sdLDL-C was 0.71, and the sensitivity, specificity, NPV, and PPV were 58.57, 76.24, 44.19, and 85.14%, respectively. When the threshold was 0.238, the AUC of the combined detection was 0.892. The combined detection's sensitivity, specificity, NPV, and PPV were 80.71, 86.85, 66.43, and 93.34%, respectively (In Table 5).


[image: Figure 3]
Figure 3. (A–O) ROC curves showed the diagnostic value of laboratory-related indicators for pregnant women with GDM.



Table 5. Diagnostic performance of laboratory-related indicators in pregnant women with GDM.
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According to the findings in Table 4, the AUC values of combined detection were higher, and the diagnostic performance was greater. The AUC values of pre-pregnancy BMI, FPG, APTT, TT,TG, LDL-C, sdLDL-C, APOB, and pre-pregnancy BMI +FPG + APTT + TT + TG + LDL-C + sdLDL-C + APOB were compared using MedCalc software. The combined detection AUC was larger than that of pre-pregnancy BMI, FPG, APTT, TT, TG, LDL-C, sdLDL-C, and APOB alone, and the difference was statistically significant (P < 0.05; Table 6).


Table 6. Comparison of AUC areas for pre pregnancy BMI, FPG, APTT, TT, TG, LDL-C, sdLDL-C, APOB and combined test in GDM and non-GDM group.
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Establishment a Nomogram for Predicting GDM Based on Multivariable Logistic Regression Model

Based on the multivariable model, a nomogram was generated. According to the data of pregnant women, read the corresponding points of pregnant women in this variable on the horizontal axis of each variable in the figure, and the value of the corresponding point of each variable perpendicular to the point on the axis marked with “score” is the score of this variable, The sum of the scores for each variable is the total score. Find the corresponding point of the total score on the “Total Score” axis, and the value of the point perpendicular to the “GDM” axis is the predicted probability of GDM. For example, using the developed nomogram, a pregnancy woman with pre-pregnant BMI of 26.4 kg/m2 (31 points), FPG of 4.87 mmol/L (16 points), APTT of 25.6S (15 points), TT of 15.2s (13 points),TG of 2.17 mmol/L (8 points), LDL of 2.45 mmol/L (17 points), sdLDL of 345 mg/L (25 points), APOB of 0.81 g/L (75 points), receives a total score of 200 points. The nomogram indicates that this pregnant woman may have a predictive probability of GDM of 0.81(Figure 4).


[image: Figure 4]
FIGURE 4. The nomogram of predictive model for GDM. Patient prognostic values were located on the axis of each variable. A vertical line was then drawn from that value to the top points scale to determine the number of points for that particular variable. The sum of these numbers was located on the total score axis, and a line was drawn at a 90° angle downward to the GDM risk axis to determine the risk of GDM.




Discrimination, Calibration Evaluation and Internal Validation of GDM Risk Prediction Model

Model was evaluated using discrimination and calibration, and discrimination was assessed by calculating the area under the receiver operating characteristic (ROC) curve (AUC) result for the predicted probability. The AUC value of the model was 0.892 (95% CI: 0.858–0.927), indicating that the prediction model had a good degree of discrimination (Figure 3O). The Hosmer-Lemeshow test results showed that there was no statistical significance difference between the predicted risk value of the model and the actual observed value (χ2 = 6.022, P = 0.645). The Calibration curve showed that the predicted probability of the model was in good agreement with the actual probability, as shown in Figure 5. Cross-validation, Jackknife validation (cross-validation) and bootstrap sampling method (repetitive sampling 1,000 times) were used to conduct internal validation on the model data, and the C-statistics were 0.884, 0.882, and 0.892, respectively. The results are stable in the validation method, indicating that the model has good predictive performance in the modeling population.


[image: Figure 5]
FIGURE 5. Calibration curve of GDM observation probability and prediction probability.




Pre-pregnancy BMI, FPG, APTT, TT,TG, LDL-C, sdLDL-C, and APOB Risk Assessment in Predicting GDM

We employed binary logistic regression analysis to assess the risk predictive value of pre-pregnancy BMI, FPG, APTT, TT, TG, LDL-C, sdLDL-C, and APOB levels in pregnant women with GDM. The cut-off value for each index was selected according to ROC curve. First, patients were split into two groups based on their pre-pregnancy BMI (21.84 kg/m2), FPG (4.825 mmol/L), APTT (27.75s), TT (15.65s), TG (1.735 mmol/L), LDL-C (2.965 mmol/L), sdLDL-C (393.8 mg/L), and APOB(0.975 g/L). Compared with low pre-pregnancy BMI, the risk of GDM in pregnant women with high pre- pregnancy BMI was 12.441 (95% CI = 8.006–19.334, p < 0.01), and the adjusted OR was 12.45 (95% CI = 7.385–20.99); Similarly, compared with low FPG, the risk of GDM in pregnant women with high FPG was 3.732 (95% CI = 2.506–5.558, p < 0.01), and the adjusted OR was 2.984 (95% CI = 1.783–4.994); Compared with prolonged APTT, the risk of GDM in pregnant women with shortened APTT was 2.826 (95% CI = 1.886–4.233, p < 0.01), and the adjusted OR was 2.216 (95% CI = 1.319–3.723); Compared with prolonged TT, the risk of GDM in pregnant women with shortened TT was 2.431 (95% CI = 1.4642–3.599, p < 0.01), and the adjusted OR was 2.457 (95% CI = 1.468–4.113); Compared with low TG, the risk of GDM in pregnant women with high TG was 3.201 (95% CI = 12.158–4.747, p < 0.01), and the adjusted OR was 2.072 (95% CI = 1.223–3.508); Compared with low LDL-C, the risk of GDM in pregnant women with high LDL-C was 2.295 (95% CI = 1.551–3.396, p < 0.01), and the adjusted OR was 4.386 (95% CI = 2.081–9.243); Compared with low sdLDL-C, the risk of GDM in pregnant women with high sdLDL-C was 4.538 (95% CI = 3.038–6.778, p < 0.01), and the adjusted OR was 0.649 (95% CI = 0.284–1.482); Compared with low APOB, the risk of GDM in pregnant women with high APOB was 2.376 (95% CI = 1.604–3.519, p < 0.01), and the adjusted OR was 1.206 (95% CI = 0.518–2.804) (P < 0.05, Figures 6, 7).


[image: Figure 6]
FIGURE 6. Forest plot of the univariate logistic regression analysis of pre-pregnancy BMI, FPG, APTT, TT,TG, LDL-C, sdLDL-C, APOB in pregnant women with GDM.
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FIGURE 7. Forest plot of the multivariate logistic regression analysis of pre-pregnancy BMI, FPG, APTT, TT,TG, LDL-C, sdLDL-C, APOB in pregnant women with GDM.





DISCUSSION

As a pregnancy complication, GDM is associated with glucose intolerance and insulin resistance (13). GDM is identified when an OGTT test is conducted at 24–28 weeks of pregnancy in women who do not have a history of GDM or diabetes mellitus before pregnancy. The blood glucose metabolism of most GDM patients will recover to normal after delivery, however, some GDM patients may acquire type 2 diabetes as a result of their condition (T2DM) (14). In a short time, gestational diabetes mellitus (GDM) might raise the risk of preeclampsia, polyhydramnios, preterm labor, and ketoacidosis in expecting mothers (15). Diabetes, cardiovascular disease, and metabolic syndrome are long-term consequences for the mother (16). As a result, neonates with GDM have a higher risk of problems, such as birth damage, respiratory distress syndrome, hyperbilirubinemia, and hypoglycemia. Fetal hyperinsulinemia, and macrosomia may result from inadequate blood glucose management in pregnant women with GDM (15). GDM has long-term negative impacts on children, including an increased incidence of Type 2 diabetes and obesity (17).

Recent years have seen an increase in the number of research attempting to develop risk prediction models for gestational diabetes mellitus (GDM). Predicting GDM based on clinical and biological signs is the subject of many investigations, and various mathematical models have been developed (18–20). However, the majority of GDM risk prediction models described in the literature relied only on the fundamental characteristics of pregnant women, such as age, nationality, and pre-pregnancy body mass index (Pre-pregnancy BMI). Most studies that were described were also retrospective, which limits the clinical value of the findings. Pregnant women's age, pre-pregnancy BMI, and various coagulation and blood glucose and blood lipid indicators in early pregnancy were integrated into our research to predict the likelihood of GDM and identify the associated risk factors. Increased pre-pregnancy body mass index (BMI), FPG, TG, LDL-C, sdLDL-C, APOB, and shorter APTT, TT was observed to be associated with an increased risk of gestational diabetes. GDM risk prediction model was built using the receiver operating characteristic curve (ROC) as a measure of model efficacy. As a consequence, this model has a high diagnostic value. It is possible to predict gestational diabetes (GDM) based on the combination of these clinical signs.

Endothelial damage caused by high blood glucose activates the internal coagulation system in pregnant women with GDM (21, 22), and some studies have also shown that the level of coagulation factor XII in pregnant women with GDM was significantly higher than healthy pregnant women (23). The reason might be that endothelial damage caused by high blood glucose activates the internal coagulation system in pregnant women with GDM. We also found that among pregnant women with GDM, the PT and APTT were shorter and the FPG was higher in the first trimester, suggesting that the variations in blood coagulation and blood glucose between the two groups did not begin in the second trimester. First-trimester pregnancy blood glucose and coagulation function monitoring may be useful in predicting and diagnosing GDM.

Pregnant women with elevated lipid levels have a higher chance of developing GDM. When it comes to TC, TG, and LDL-C, pregnant women with GDM had higher levels than pregnant women without the condition (24). But the findings of the meta-analysis suggested that in addition to a rise in TG, cholesterol variations across various groups were not consistent. Insulin resistance was caused by hypertriglyceridemia, not hypercholesterolemia (25). This research demonstrated that in the early stages of pregnancy, the GDM group had substantially higher levels of TC, TG, LDL-C, sdLDL-C, APOB, and APOE than the control group. HDL-C, APOA-1, and LPa levels were not significantly different between the two groups. A substantial difference in blood lipid distribution between GDM and non-GDM groups was found in this study. Early in pregnancy, GDM pregnant women suffer from more severe dyslipidemia and insulin resistance. We studied the correlation between early pregnancy blood lipid profile and GDM to discover whether dyslipidemia in early pregnancy had clinical prognostic implications. We found that when TG >1.735 mmol/L, LDL-C >2.965 mmol/L, sdLDL-C >393.8 mg/L, APOB >0.975 g/L, the incidence of GDM in pregnant women rose by 3.201, 2.295, 4.538, and 2.376 times, respectively. After adjustment OR the incidence of GDM in pregnant women rose by 2.072, 0.649, 4.386, 1.206 times, respectively. In the first trimester, TG, LDL-C, sdLDL-C and APOB may be excellent risk predictors of GDM.

By analyzing numerous coagulation, blood glucose, and blood lipid indicators in the early stages of pregnancy, it is possible to accurately predict the risk of GDM. This method and model of multiple indicators improves the sensitivity and specificity of prediction, helps to identify GDM early, and promotes early prevention, intervention, and treatment of GDM, thus improving pregnancy outcomes and reducing the risk of long-term metabolic diseases in pregnant women and their infants. However, there are several limitations to our research. First, it should be noted that the model needs external validation in an independent study. Second, this study is a single-center study with a relatively small sample size, which cannot yet represent the general significance in a large-scale clinical population. In addition, some clinical indicators found in the latest research were not included. therefore, larger sample sizes and joint survey studies from multiple centers may provide better clinical research value in the future.
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Indicators GDM group (n = 142) Normal group (n = 442) t/Z value P-value
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PT(s) 1.7 (11.2,12.1) 11.9(11.6, 12.2) 3.186 0.001
INR 0.99(0.95, 1.03) 1.01(0.98, 1.04) 3269 0.001
APTT (5)* 2692+ 1.75 2812186 ~6.767 0.000
FIB (g/L) 3.933 (3.588, 4.421) 3.784(3.362, 4.202) 3583 0.000
T 15.5(15.125, 15.9) 15.8(15.4, 16.2) 5.153 0.000
D-Dimer (mg/L) 054 (0.40,0.77) 050 (0.36, 0.70) 2.109 0,035
FOP (mg/L) 25(2.5,3.09) 25(2.5,2.72) 2.850 0.004
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APOA-1 (g/Ly" 173025 171028 0909 0364
APOB (g/) 0.95 (0.82, 1.08) 088 (0.79, 0.987) 3603 0.000
APOE (mg/L) 44(38,52) 40 (34, 49) 4.445 0.000
LPa (mg/dl) 143 (89,296) 13.9 (8.67,25.72) 0870 0332

BMI, body mass index; PT, prothrombin time; INR intemational standardized ratio; APTT, activated partial thromboplastin time; FIB, fibrinogen; TT, thrombin time; D-Dimer, D-dlmer
determination; FDP fibrin degradation products; FPG, fasting blood glucose; TC, total cholesterol; TG, trigiycerides; HDL-C, high density lipoprotein; LDL-C, low density lipoprotein;
SALDL-C, small and low density Density lipoprotein cholesterol; APOA-1, Apolipoprotein AT; APOB, Apolipoprotein B; APOE, Apolipoprotein E; LPa, Lipoprotein (a); “The results of
normality test showed that the observed variables were close to normal distribution in each group.
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