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Background

Dyslipidemia has become increasingly prevalent in recent decades. Blood lipid concentrations are significantly influenced by diet; however, postprandial triglyceride concentration (PTG) is not often measured. PTG can reflect the risks of diabetes and cardiovascular disease, but not all individuals would benefit from PTG testing.



Objective

The aim of the present study was to determine the PTG response in a Chinese cohort and identify who would benefit from diagnostic PTG measurement.



Methods

A total of 400 Chinese adults were enrolled and underwent oral fat tolerance test (OFTT), which was well tolerated. The participants were assigned to groups according to their fasting triglyceride concentration to evaluate the usefulness of PTG testing. A PTG concentration > 2.5 mmol/L was defined as high (HPTG).



Results

Of the 400 participants, 78.9% showed an undesirable PTG response. Those with FTG ≥1.0 mmol/L had a delayed PTG peak and higher peak values. Seventy-five percent of those with 1.0 mmol/L ≤FTG <1.7 mmol/L had HPTG, of whom 18.6% had impaired glucose tolerance.



Conclusions

The present data confirm the previously reported predictive value of PTG testing. Moreover, the findings indicate that Chinese people with FTGs of 1.0 -1.7 mmol/L may benefit most from the identification of postprandial hyperlipidemia through OFTT because more than half of them have occult HPTG, which may require treatment. Thus, the detection of HPTG using an OFTT represents a useful means of identifying dyslipidemia and abnormal glucose metabolism early.



Clinical Trial Registration

[http://www.chictr.org.cn/index.aspx], identifier ChiCTR1800019514.
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Introduction

Dyslipidemia is a significant risk factor for type 2 diabetes mellitus (T2D) and cardiovascular and cerebrovascular diseases. Owing to lifestyle changes, the incidence of dyslipidemia has markedly increased during recent decades, such that 22.6%–54% of adults in Africa, Southeast Asia, Europe, and the United States, and 45% of Canadian adults have dyslipidemia (1, 2), and according to the World Health Organization (WHO), approximately 2.6 million people die of causes related to dyslipidemia each year. The prevalence of dyslipidemia in China increased rapidly from 18.6% in 2002 to 33.97% in 2016, and the prevalence of hypertriglyceridemia (HTG) was 12.17% (3). The types of dyslipidemia vary among differing ethnicities. The principal manifestations of dyslipidemia in Western countries are high circulating total cholesterol (TC) and low-density lipoprotein-cholesterol (LDL-C) concentrations, whereas in China, dyslipidemia principally manifests as high triglyceride (TG) concentration and low HDL-C concentration (3, 4).

Until 2009, 8–12-h fasting blood samples were recommended for the assessment of lipid profile and cardiovascular risk in most guidelines and statements, mainly because fasting blood lipid concentrations are relatively stable and fairly homogeneous. However, during a normal day, most people are in the fasting state only for a few hours, prior to breakfast. Therefore, it is difficult to comprehensively assess lipid profile by the simple measurement of fasting lipid (FL) concentrations. Furthermore, abnormal postprandial lipid (PL) concentration is an independent risk factor for nutrition-related diseases and obesity (5), and the measurement of PL has many advantages over that of FL, such as the fact that PL can be measured at any time after eating, which reduces the risk of hypoglycemia caused by fasting in patients with diabetes (6).

At present, postprandial triglyceride (PTG) concentration is often used to evaluate PL, mainly because lipid and lipoprotein concentrations are not substantially affected by normal food intake, such that differences in PTG are more indicative than those of other lipids for the assessment of changes in PL (7). PTG is an independent risk factor for cardiovascular diseases and T2D (8–10), and PTG is superior to fasting triglyceride (FTG) concentration for the prediction of cardiovascular risk (11, 12). Since 2009, many countries have issued statements to the effect that PTG represents an alternative to FTG for the prediction of cardiovascular risk (7–10, 13, 14). Previous studies have shown that the early detection and treatment of dyslipidemia can reduce the incidence of cardiovascular disease (11, 12). Therefore, the identification of methods that are suitable for early screening for abnormal lipid metabolism and new therapeutic targets for dyslipidemia should help reducing the incidences of cardiovascular diseases, as well as T2D, and the associated mortality.

To better analyze PL and diagnose dyslipidemia early in people with normal FL, it is necessary to standardize oral fat tolerance test (OFTT). The clinical use of oral glucose tolerance testing (OGTT) has aided the early diagnosis of glucose intolerance and insulin resistance (IR), which has yielded very significant results. Therefore, standardized OFTT may be useful for the evaluation of patients’ lipid metabolism. However, the use of OFTT to evaluate PL is not thought to be essential for every patient. In 2011, a Greek consensus statement recommended that patients with FTGs of 1–2 mmol/L should undergo OFTT (5). Nevertheless, no research data regarding the optimal application of OFTT in China are available.

The first aim of the present study was to identify the FTG range for Chinese patients who would most benefit from the measurement of PL by OFTT. To this end, we evaluated the changes in PL during OFTT and the prevalence of high postprandial triglyceride (HPTG) concentration in patients with a range of FTG concentrations. The second aim was to explore the clinical significance of postprandial OFTT by analyzing the relationship between PTG concentration and glucose tolerance.



Material and Methods


Study Sample

This study was approved by the Ethics committee of Hebei General Hospital (approval number: 2018 No.2, date: February 26th 2018) and registered in the Chinese clinical trial registry (registration number: ChiCTR1800019514). Individuals who attended the clinic for routine physical examination volunteered for the study between May 2018 and December 2019. The study complied with the principles of the Declaration of Helsinki. All the volunteers gave their written informed consent and completed a questionnaire that collected basic information, personal history, family history, and the use of medication. The recruited volunteers were between 22 and 70 years old.



Exclusion Criteria

Vegetarians; patients with chronic diseases, such as heart disease, kidney disease, malignant tumors, or abnormal thyroid function; patients with a family history of endocrine-related diseases, such as familial hypercholesterolemia; patients with acute or chronic hematological diseases or infectious diseases; patients taking drugs that affect glucose or lipid metabolism or inflammation (fish oil, contraceptives, hormones, β-receptor blockers, diuretics, hypoglycemic drugs, and lipid-lowering drugs); and those who had experienced trauma, mental disorders, surgery, stroke, or pregnancy, or a body mass change of >3 kg in the preceding 3 months were excluded from the study.

All the volunteers underwent OGTT, and those with diabetes, according to the criteria for the diagnosis of diabetes published by the Chinese Diabetes Society (15), were excluded (fasting blood glucose (FBG) concentration ≥ 7.0 mmol/L, with or without a 2h-OGTT postprandial blood glucose (PBG) concentration ≥11.1 mmol/L. To avoid extreme values having an excessive influence on the data, patients with FTG > 5.0 mmol/L were excluded.



Oral Fat Tolerance Test

The choice of total calorie intake was made on the basis that OFTT was designed to last 10 h. On the basis of the OGTT and the advice of a professional nutritionist, the total calorie content of the high-fat meal was 1,500 kcal, of which 60% was provided in the form of fat (monounsaturated fatty acid: polyunsaturated fatty acid: saturated fatty acid ratio = 2:2:1), 20% (300 kcal) as carbohydrate, and 20% (300 kcal) as protein.

All the eligible patients were recommended to continue their normal diet for 1 week before commencing the study, and foods containing high levels of fat or protein were not recommended (All participants received a list of not recommended foods with high fat or high protein the week before the test began). The participants were asked to fast from 22:00 the day before OFTT, which was performed at 08:00. The participants were asked to consume the high-fat meal within 10 minutes, and during the 10-h test, they were permitted to drink only water (All subjects drank freely according to their own conditions), and prohibited from smoking, eating, or performing strenuous exercise. All the participants tolerated the procedure well.



Laboratory Assays

Blood samples were obtained before, and 2, 4, 6, 8, and 10 h following the high-fat meal. The serum concentrations of TC, TG, and HDL-C were measured using a Hitachi 7600 automatic biochemical analyzer (Hitachi Instruments Ltd., Tokyo, Japan) by a laboratory technician who was blinded to the study details. LDL-C concentration was calculated using the Friedewald formula: LDL-C = TC − (HDL-C) − (TG/5) when the TG concentration was < 4.5 mmol/L (16); otherwise, it was directly measured using the chemical masking method. Fasting insulin (FINS) concentration was measured by electrochemiluminescence. Homeostasis models were used to evaluate IR and ß-cell secretion: homeostasis model assessment-IR (HOMA-IR) = FBG (mmol/L) × FINS (µIU/L)/22.5 (17) and homeostasis model assessment-β-cell function (HOMA-ß) = 20 × FINS (µIU/ml)/[FBG (mmol/ml) − 3.5] (17). The height, body mass, waist circumference (WC), and blood pressure (BP) of all the participants were measured by a single physician.



Definitions of Clinical Conditions

Consistent with the consensus statement of the 2011 Greek Conference (3), a TG concentration >2.5 mmol/L at any time postprandially was defined as HPTG.

According to the results of OGTT, those with FBG≥6.1 but <7.0 mmol/L, and/or 2h-PBG≥7.8 but <11.1 mmol/L, were defined as prediabetes.



Grouping of Subjects

Subjects were first allocated to three groups according to their FTG concentration (group A: FTG <1 mmol/L; group B: 1.0 mmol/L ≤ FTG < 2.0 mmol/L; group C: FTG ≥ 2.0 mmol/L) (5).

However, considering that different ethnic groups demonstrate differences in lipid metabolism. In 2006, the Chinese Dyslipidemia Prevention and Treatment society published guidelines for the prevention and treatment of dyslipidemia (18), which recommended that patients with FTGs <1.7 mmol/L should be defined as normal, those with FTGs between 1.7 mmol/L and 2.3 mmol/L should be diagnosed with slightly high FTG, and those with FTG >2.3 mmol/L should be diagnosed as having hypertriglyceridemia. To determine the most appropriate range of FTG for OFTT to be performed in Chinese people, those with FTGs between 1.0 and 2.0 mmol/L were further categorized with reference to the Chinese dyslipidemia standard into the following four groups: Group A: FTG <1.0 mmol/L, Group B-new: 1.0 mmol/L ≤ FTG <1.7 mmol/L, Group C-new: 1.7 mmol/L ≤FTG <2.3 mmol/L, and Group D: FTG >2.3 mmol/L.



Statistical Analysis

SPSS 21.0 software (IBM Inc., Armonk, NY, USA) was used for the statistical analysis. Numerical data were tested for normality using the Shapiro-Wilk test. Continuous data are expressed as mean ± SD and categorical data are expressed as numbers and percentages. Pearson’s chi-square test was used to compare the prevalence of HPTG and IGT among the groups. Differences in the measured values of the same index at differing time points were analyzed using repeated measures ANOVA. For comparisons among multiple groups, if the data were normally distributed and the variance was homogeneous, one-way ANOVA analysis was used; otherwise, the equivalent non-parametric test was used. If the differences among multiple groups were statistically significant, further pairwise comparisons were performed using Bonferroni. All P-values were 2-tailed, and P < 0.05 was considered to represent statistical significance.




Results


Clinical Characteristics of the Groups With Differing FTG Concentration

A total of 400 patients fulfilled the inclusion and exclusion criteria. On the basis of the 2011 Greek consensus statement (5), the participants were allocated to three groups according to their FTG concentration (group A: FTG <1 mmol/L; group B: 1.0 mmol/L ≤ FTG < 2.0 mmol/L; group C: FTG ≥ 2.0 mmol/L). There were 109 participants in group A (51 men and 58 women, with a mean age of 42 years) 203 in group B (95 men and 108 women, with a mean age of 47 years), and 88 in group C (48 men and 40 women, with a mean age of 48 years).

With increases in FTG concentration, BMI, SBP, DBP, WC, FBG, FINS, HOMA-IR, TC, TG, LDL-C, and apolipoprotein (apo)B increased, and HDL-C decreased (P < 0.05). There were no significant differences in total protein (TP), albumin (ALB), globulin (GLB), HOMA-ß, or ApoA1 among the three groups (Table 1).


Table 1 | Basic parameters of groups with different FTG concentration.





Changes in Postprandial Circulating Lipid Concentrations in the Three Groups With Differing FTG Concentration

During OFTT, the TG concentrations of the participants increased gradually and then decreased. The PTGs of groups A and B peaked 4 h postprandially, whereas that of group C peaked 6 h postprandially. Repeated measures ANOVA showed that the TG concentration of group A had returned to its fasting level by 10 h postprandially, whereas those of groups B and C remained higher than the fasting concentrations at this time point (Figure 1).




Figure 1 | Trend of TG at different time points during the OFTT. Blood was taken at baseline and every 2 hours after the OFTT. The changing trend of triglycerides concentrations were analyzed to determine differences of lipids metabolism among groups with different fasting triglycerides concentrations. All data are expressed as mean.



During OFTT, the postprandial TC and LDL-C concentrations of the three groups gradually increased with increases in FTG concentration (P < 0.05), whereas that of HDL-C gradually decreased. However, the TC, HDL-C, and LDL-C concentrations were similar in the three groups (Table 2).


Table 2 | Postprandial plasma lipids concentration of groups with different FTG concentration.





Prevalence of HPTG in the Groups With Differing FTG Concentration

There were significant differences in the prevalence of HPTG among the groups with differing FTG concentration. Ten participants had HPTG in group A (9.2%), 162 had HPTG in group B (79.8%), and 87 had HPTG in group C (98.9%; only one participant had a normal PTG concentration) (Figure 2).




Figure 2 | Incidence of HPTG in groups with different FTG concentrations. Incidence of postprandial hypertriglyceridemia were analyzed to evaluate differences among groups with different fasting triglycerides concentrations. All data are expressed as percentage. #P < 0.05 vs. group A. *P < 0.05 vs. group B.





Clinical Parameters of Participants in the Four Groups With Differing FTG Concentration

There were 109 participants in Group A (51 men and 58 women, with a mean age of 42 years), 164 in Group B-new (75 men and 89 women, with a mean age of 46 years) 69 in Group C-new (38 men and 31 women, with a mean age of 49 years), and 58 in Group D (30 men and 28 women, with a mean age of 47 years).

The BMI, SBP, DBP, WC, FBS, FINS, HOMA-IR, TC, TG, LDL-C, and apoB of the four groups increased gradually with FTG concentration, whereas the concentration of HDL-C decreased gradually (all P < 0.05). There were no significant differences in TP, ALB, GLB, HOMA-ß, or ApoA1 among the four groups (Table 3). The circulating lipid concentrations during OFTT differed among the four groups. Both in the fasting state and at various postprandial time points, the TC and LDL-C concentrations gradually increased with increases in FTG concentration, whereas that of HDL-C gradually decreased. The TC, HDL-C, and LDL-C concentrations showed no significant changes during the OFTT, but the differences among the groups were statistically significant (Table 4).


Table 3 | Basic parameters of groups of different FTG concentration.




Table 4 | Plasma lipids concentrations at different time during OFTT of groups with different FTG.





Trends in TG Concentration During OFTT

The TG concentrations in groups A, B-new, C-new, and D increased gradually during OFTT. The concentration peaked 4 h postprandially in group A, but at 6 h in the other groups, and then gradually decreased. There were no significant differences between the PTG and FTG concentrations in groups A and B-new 10 h postprandially, but the PTG concentrations in groups C-new and D were significantly higher than the FTG concentrations 10 h after the meal. There were significant differences in the TG concentrations among the four groups (P < 0.001) (Figure 3).




Figure 3 | Trend of TG at different time points during the OFTT. Blood was taken at baseline and every 2 hours after the OFTT. The changing trend of triglycerides concentrations were analyzed to determine differences of lipids metabolism among groups with different fasting triglycerides concentrations. All data are expressed as mean.





Prevalence of HPTG in the Four Groups

There were 301 participants with HPTG in the four groups, of which 10 were in group A (9.2%), 123 were in group B-new (75.0%), 68 were in group C-new (98.6%), and 100 were in group D (100%). The differences in the prevalence of HPTG among the groups were statistically significant (P < 0.05) (Figure 4).




Figure 4 | Incidence of HPTG in groups with different FTG concentrations. Incidence of postprandial hypertriglyceridemia were analyzed to evaluate differences among groups with different fasting triglycerides concentrations. All data are expressed as percentage. #P < 0.05 vs. group A. *P < 0.05 vs. group B-new. &P < 0.05 vs. group C-new.



To explore the relationship between PTG and the early identification of IGT, the baseline clinical characteristics and prevalence of IGT in the participants with FTG <1.7 mmol/L and FTG <2.0 mmol/L were further analyzed.



Clinical Characteristics and Prevalence of IGT in Participants With FTG <2.0 mmol/L

On the basis of the consensus recommendations of the Greece conference held in 2011 (5), the participants with FTG <2.0 mmol/L were placed into group F if they had HPTG, whereas those with PTGs in the normal range were placed into group E. There were 332 participants with FTG <2.0 mmol/L, of whom 140 were placed into group E (56 men and 84 women) and 172 were placed into group F (90 men and 82 women). The age, sex, BMI, SBP, DBP, WC, FBG, FINS, HOMA-IR, TC, TG, LDL-C, and apoB of group F were significantly higher than those of group E, whereas the HDL-C and ApoA1 were significantly lower (P < 0.05). There were no significant differences in TP, ALB, GLB, or HOMA-ß.

There were 26 patients with IGT in group E (18.6%), whereas the prevalence of IGT in group F was 33.7% (P < 0.05) (Table 5).


Table 5 | Basic parameters and incidence of IGT in subjects with different FTG.





Clinical Characteristics and Prevalence of IGT in Participants With FTG <1.7 mmol/L

On the basis of the 2016 Chinese guidelines for the prevention and treatment of dyslipidemia (16), participants with FTG <1.7 mmol/L and HPTG were placed into group H and those with PTGs in the normal range were placed into group G. There were 273 participants in groups G and H, of whom 140 were in group G (56 men and 84 women) and 133 were in group H (70 men and 63 women). The age, sex, BMI, SBP, WC, FBG, FINS, HOMA-IR, TC, TG, LDL-C, and apoB of group H were significantly higher than those of group G, whereas HDL-C was significantly lower (all P < 0.05). There were no significant differences in DBP, TP, ALB, GLB, HOMA-ß, or apoA1 between the groups.

There were 26 participants with IGT in group G (18.6%) and the prevalence in group H was 30.8% (P < 0.05) (Table 5).




Discussion

There is great heterogeneity in serum lipid metabolism among populations. Compared with Caucasians of >20 years old, the concentrations of TC, LDL-C, and HDL-C in Chinese adults are low, whereas that of TG is high. Therefore, we allocated the participants in the present study into groups both according to the FTG classification recommended in the Greek consensus statement (5) and the dyslipidemia standard for Chinese adults (18).

The prevalence of HPTG in the present study was high: of the 400 participants, 301 had HPTG, yielding an overall prevalence of 75.3%. The PTG concentrations of the participants with FTG <1.0 mmol/L were mostly within the normal range, whereas 98.9% of the participants with FTG ≥2.0 mmol/L and all the participants with FTG ≥2.3 mmol/L had HPTG. These findings are consistent with those of previous studies (19, 20). Furthermore, the PTG profiles of participants with FTG ≥1.7 mmol/L had higher and later peaks. On the basis of these results and the Chinese dyslipidemia standard (18), we can conclude that the assessment of PTG using OFTT in Chinese patients with 1.0 ≤FTG <1.7 mmol/L should be of great utility in the early identification of abnormalities in PTG, despite normal fasting blood lipid concentrations.

In the past, blood samples obtained after fasting for 8–12 h were generally used to assess lipid metabolism and evaluate cardiovascular risk for two principal reasons. First, circulating lipid concentrations are substantially affected by diet, and therefore the measurement of FL reduces the effects of differing diet, and is thus more repeatable. However, a study that was conducted over 15 years showed that the PL of individuals changes little (21). Second, the measurement of FL was favored because FTG is required for the calculation of LDL-C using the Friedewald formula (16) when LDL-C concentration cannot be measured directly. However, a study by Langsted et al. showed that LDL-C calculated using the formula is less affected by diet (22).

In recent years, PL has attracted increasing attention and can be used as a supplementary index to FL for more comprehensive assessment of lipid metabolism (7–14). Increases in PTG concentration are principally the result of excess production or poorer postprandial clearance of triglyceride-rich lipoproteins (TRLs), as well as the combined effects of genetic, environmental, and pathological conditions. Such increases in TRLs predispose toward atherosclerosis and cardiovascular disease (CVD) (23, 24).

Many previous studies have shown that PL more accurately reflects the risk of CVD than FL (11, 12, 23, 25, 26) and that PTG is closely associated with metabolic diseases, such as T2D. In healthy Asians, a high PTG concentration has been shown to be an independent risk factor for T2D, independent of FBG (27).

Although many previous studies have shown that PL is a good predictor of CVD and can be used as an alternative to FL, PL have not been widely measured in clinics because of the lack of a standard protocol and widely accepted definition of HPTG. Epidemiological studies performed in Japan showed that the incidences of myocardial infarction, exercise-induced angina pectoris, and sudden cardiac death in people with PTG >1.88 mm/L are significantly higher than in those with lower concentrations (28, 29). A European statement regarding PTG that was published in 2016 suggested that a concentration of 2.0 mmol/L should be used to define HPTG (7). In 2019, researchers at the Second Xiangya Hospital of Central South University in China showed that ≥ 2.0 mmol/L 4 h postprandially is the most appropriate cut-off value of PTG for the diagnosis of HPTG in overweight Chinese people (30). However, in the same year, another study performed in China suggested that a PTG of ≥3.12 mmol/L 4 h postprandially should be used to define HPTG (31).

The consensus statement released by the Greek expert panel in 2011 (5) stated that a PTG >2.5 mmol/L at any time point postprandially should be used to define HPTG. In the present study, we used this to assess the prevalence of HPTG, and further analyzed the clinical parameters of and prevalence of IGT in patients with differing FTG concentration, and found that the prevalence of IGT in participants with HPTG was significantly higher than that in participants in the two groups with normal PTGs. Furthermore, we found that participants with 1.7 ≤ FTG < 2.0 mmol/L had IGT, implying that in people who do not have T2D, despite FTG being normal, a high PTG concentration is also associated with glucose intolerance and a higher risk of T2D. Therefore, the measurement of PTG using OFTT represents a useful means of diagnosing dyslipidemia early and facilitating the early treatment of abnormal glucose and lipid metabolism, to reduce the risk of T2D.

Previous studies have shown that PTG is closely associated with glucose metabolism. Sharrett et al. (32) found that diabetes, obesity, and high FINS and FBG are associated with high FTG and PTG, which is consistent with the high FTG, BMI, FBG, and FINS identified in the present study. PTG was shown to positively correlate with BMI, TC, FBG, and HbA1c in Japanese people (33), and an epidemiological study conducted in China showed that patients with T2DM often have HPTG, even after FBG and FTG have been brought under control (34). Furthermore, the PTG of patients with T2D was found to be significantly higher than that in those with normal glucose tolerance (35), whereas the first-degree relatives of patients with T2D who had normal OGTT profiles had significantly higher PTGs (36), which suggests that dyslipidemia may develop earlier than glucose intolerance.

IR is an important component of the pathogenesis of T2D and atherosclerotic CVD. A study conducted in 2006 showed that high PTG is associated with IR in healthy men (37), and in patients with morbid obesity, the FTG and PTG concentrations increased as IR worsened (38). In the present study, HOMA-IR gradually increased alongside increases in FTG, and the HOMA-IR of the participants with HPTG was significantly higher than that of those with PTGs in the normal range.

The progressive deterioration of islet cell function is another key component of the pathogenesis of T2D. López and coworkers analyzed insulin secretion and IR after a single high-fat meal, and found that the secretion of insulin was high postprandially and that IR was worse (39). In the present study, although there were no significant differences in HOMA-ß among the groups, it gradually increased with increasing FTG. Additionally, the HOMA-ß of participants with HPTG was higher than that of controls. However, the short-term effect of a single high-fat meal on ß-cell function requires further study.

At present, PTG is often used to assess postprandial blood lipid metabolism, mainly because previous studies have shown that the serum TG concentrations during OGTT are substantially affected by diet, whereas other circulating lipid concentrations do not change significantly. PTG increases and then gradually decreases during OFTT (40–42).

In the present study, the PTGs of participants who did not have T2D and had normal FTG concentrations peaked 4 h postprandially, then decreased gradually, returning to the fasting concentrations 10 h postprandially, whereas those of participants with FTG >1.7 mmol/L peaked 6 h postprandially and the concentrations 10 h postprandially were significantly higher than the fasting concentrations, which suggests that even when FL is below the diagnostic threshold for fasting HTG (China > 2.3 mmol/L and elsewhere >2 mmol/L), abnormalities in blood lipids, such as a delayed PTG peak and slow clearance, can already exist.

The timing of the PTG peak in OFTT has varied between studies. Most previous studies have shown that PTG peaks 2–4 h postprandially (31, 43, 44). For example, the 2019 study by Xu et al., conducted at the Second Xiangya Hospital of Central South University in China, showed that OFTT with 800 kcal involved a PTG peak 4 h postprandially (28), and other studies showed PTG peaks 3 h after the meal (40, 44). The timing of the PTG peak during OFTT may be related to the composition of the high-fat diet and the ethnicity of the patients. Standardization of the OFTT protocol requires further research, but in the medium term this may represent a useful means of identifying lipid and glucose metabolic disorders early, thereby facilitating early interventions to reduce the incidence of T2D.

To the best of our knowledge, the present study was the first large study of the use of OFTT to characterize PTG in Chinese people. In this study, we have verified that the FTG range recommended in the Greek consensus statement is appropriate for use in the Chinese population, and further explored the appropriate FTG range in volunteers categorized according to the Chinese dyslipidemia standards. We studied non-diabetic participants, and according to the previous overseas consensus statement, such individuals are able to benefit from the assessment of PTG using OFTT and undergo appropriate interventions (5). However, there were some limitations to the present study, such as all the participants being Chinese adults, and therefore the results may not be applicable to other populations. The amount of drunk water and urination were not registered, which may be a confounding factor. In addition, the timing of postprandial blood collection in the present study was 2 hours after meal ingestion, which may have affected the analysis of the PTG trend. And the evaluation and classification of subjects’ blood glucose metabolism are only based on OGTT and fasting blood glucose, while HbA1C was not considered. This study only included patients without chronic diseases, in the future studies, we’re planning to include patients with chronic diseases and who take lipid lowering drugs.

In conclusion, we have shown that OFTT is useful for the identification of dyslipidemia in individuals with FTGs of 1.0–2.0 mmol/L. Furthermore, according to the Chinese dyslipidemia standard, people with FTGs of 1.0–1.7 mmol/L may benefit most from OFTT.
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GLB (g/1) 27.5+ 3.68 28,3+ 3.91 28.23+ 4.07
FBG (mmol/L) 5.26+ 0.46 5.66+ 1.18" 6.17:+ 1.40"
FINS ((ulU/mL) 9.38+ 4.58 11.82+ 6.41% 15.63+ 8.07"#+
HOMA-IR 221 1.16 3.04x 2.09% 4.32+ 2.48%
HOMA-B 1126+ 57.62 124,67+ 77.88 135.3+ 80.07
TC (mmol/L) 4.24+ 0.81 4,79+ 0.93" 5.30% 1.01%#
TG (mmol/L) 0.78+0.14 1.40+ 0.28"* 2.79+ 0.73%
HDL-C(mmol/L) 1.33+ 0.29 1.24+ 0.26" 1.16x 0.25"
LDL-C(mmol/L) 2.60+ 0.58 3.06+ 0.66" 3.43+ 0.71%
ApoA1(g/L) 1.46+ 0.29 1.43% 0.27 1.39+ 0.24
ApoB(g/L) 0.67+ 0.15 0.82+ 0.19" 0.96+ 0.20%#

*P <0.05,compared with group A. **P<0.001,compared with group A.*P <0.05,compared with group B. **P<0.001,compared with group B.

HOMA-IR and HOMA-B were unitless ratios.





OEBPS/Images/table5.jpg
Group E F
(n=140) (n=172)
Age (Year) 41.68+ 14.03 47.46+ 12.5"
Sex (Male/Female) 56/84 90/82*
BMI (kg/m?) 24.32+ 3.43 26.52+ 3.60"
SBP (mmHg) 122,66+ 13.76 12931+ 16.32"
DBP (mmHg) 75.88+ 9.01 78.81+ 10.23%
WC (cm) 83.15+ 10.53 89.78+ 11.41*
TP (g/L) 72.75+ 4.22 72.73+ 4.76
ALB (g/L) 44861 2.54 44,61+ 2.30
GLB (g/1) 27.89+ 3.57 28.12+ 4.07
FBG (mmol/L) 531+ 053 5.69+ 1.25"
FINS (IU/L) 9.70+ 5.44 12.00+ 6.15"
HOMA-IR 2,32+ 1.41 3.0+ 2.10%
HOMA-3 11317+ 61.53 126.38+ 78.53
TC (mmol/L) 4,39+ 0.86 4.76+ 0.94"*
TG (mmol/L) 0.89+ 0.25 1.41x 0.30"
HDL-C(mmol/L) 1.35+ 0.30 1.21+ 0.25"
LDL-C(mmol/L) 2,69+ 0.60 3.07+ 0.68"
ApoAT(g/L) 1.49+ 0.31 1.40+ 0.24*
ApoB(g/L) 0.69+ 0.16 0.82+ 0.20**
IGT(n%) 26 (18.6%) 58 (33.7%) "

G
(n=140)

41.68+ 14.03
56/84
24.32+ 3.43
122.66+ 13.76
75.88+ 9.01
83.15+ 10.53
72.75+ 4.22
44.86+ 2.54
27.89+ 3.57
5.31+ 0.58
9.70+ 5.44
2.32+1.41
113.17+ 61.53
4.39+ 0.86
0.89+ 0.25
1.35+ 0.30
2.69+ 0.60
1.49+ 0.31
0.69+ 0.16
26 (18.6%)

H
(n=133)

46.82+ 13.08"
70/63"
26.26+ 352"
128.09+ 15.82"
77.78+ 10.37
88.42+ 11.20™

72.42+ 4.85
4472+ 2.32
27.70+ 4.04
5.69+ 1.33"
11.70+ 5.66"
3.04x 2.12"
126.22+ 81.33
4.75+ 0.97"
1.29x 0.22""
1.22+ 0.25™
3.06+ 0.69™"
1.42+ 0.25
0.82+0.20™"
41 (30.8%) "

Group E: Subjects with FTG<2.0 mmol/L and PTG concentrations within range.
Group F: Subjects with FTG<2.0 mmol/L and HPTG concentrations.

Group G: Subjects with FTG<1.7 mmol/L and PTG concentrations within range.
Group H: Subjects with FTG<1.7 mmol/L. and HPTG concentrations.
*P<0.05,compared with group E, **P<0.05,compared with group E.

"P <0.05,compared with group G, “"P <0.05,compared with group G.
HOMA-IR and HOMA-B were unitless ratios.





