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Abstract
Background
Dyslipidaemia is key in the development of coronary heart disease (CHD) in patients with diabetes mellitus (DM). Accumulated evidence supports that diabetic nephropathy increases the mortality risk of patients with CHD, while the influence of diabetic dyslipidaemia on renal damage in patients with DM and CHD remains unknown. Moreover, recent data indicate that postprandial dyslipidaemia has predictive value in terms of CHD prognosis, especially in patients with DM. The study aimed to determine the relationship of triglyceride-rich lipoproteins (TRLs) after daily Chinese breakfast on systemic inflammation and early renal damage in Chinese patients with DM and SCAD.

Methods
Patients with DM diagnosed with SCAD while in the Department of Cardiology of Shengjing Hospital from September 2016 to February 2017 were enrolled in this study. Fasting and 4-h postprandial blood lipids, fasting blood glucose, glycated haemoglobin, urinary albumin-to-creatinine ratio (UACR), serum interleukin-6 (IL-6) and tumour necrosis factor-α (TNF-α) concentrations, and other parameters were measured. Fasting and postprandial blood lipid profiles and inflammatory cytokines were analysed using a paired t-test. The association between variables was analysed using Pearson or Spearman bivariate analysis. P < 0.05 was considered to be statistically significant.

Results
The study enrolled 44 patients in total. Compared with fasting state, postprandial total cholesterol high-density lipoprotein-cholesterol (HDL-C),low-density lipoprotein-cholesterol (LDL-C) and non-high-density lipoprotein-cholesterol (non-HDL-C) all showed no significant change. Postprandial serum triglyceride (TG) concentration increased significantly compared with that at fasting (1.40 ± 0.40 vs. 2.10 ± 0.94 mmol/L, P < 0.001), as did serum remnant lipoprotein-cholesterol (RLP-C) (0.54 ± 0.18 mmol/L vs. 0.64 ± 0.25 mmol/L). Pearson analysis revealed that serum TG and RLP-C positively correlated before and after breakfast. Moreover, during fasting, positive correlations were observed between TG and serum IL-6, TNF-α, and UACR. Positive correlations were observed between RLP-C and IL-6, UACR under fasting condition, while both TG and RLP-C were positively correlated with postprandial serum IL-6, TNF-α, and UACR concentrations. Finally, positive correlations were observed between UACR and IL-6 and TNF-α concentration under both fasting and postprandial conditions.

Conclusions
An increase in postprandial TRLs was observed in Chinese patients with DM and SCAD after daily breakfast, and this increase may be related to early renal injury via the induction of systemic inflammation.
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Background
Diabetes mellitus (DM) is an independent risk factor for coronary heart disease (CHD) [1]. Furthermore, dyslipidaemia is crucial in the development and prognosis of CHD in patients with DM. Despite recent evidence indicating that diabetic nephropathy, significantly increases the death rate of patients with CHD [2], the influence of diabetic dyslipidaemia on renal damage in patients with DM and CHD remains unknown. Diabetic dyslipidaemia is characterised by hypertriglyceridaemia (HTG), decreased high density lipoprotein-cholesterol (HDL-C), and increased small dense low-density lipoprotein (sdLDL) particles [3]. While recent evidence has shown that HTG worsens the prognosis of cardiovascular disease [4], it does not appear to directly promote the atherosclerotic process. Clinically, HTG represents enhanced levels of serum chylomicron (CM), very low-density lipoprotein (VLDL), and intermediate density lipoprotein (IDL). All of them belong to Triglyceride-rich lipoproteins (TRLs). During lipolysis, lipoprotein lipase and hepatic lipase degrade TRLs into remnant-like particles (RLPs), which are subsequently enriched with cholesterol (RLP-C). Importantly, elevated RLP-C contributes to the development of atherosclerotic cardiovascular diseases (ASCVDs) [5].
Assessment of dyslipidaemia conventionally requires individuals to fast for 8–12 h [6]. However, as we spend most of our lives in a state of non-fasting, testing while fasting may not be physiologically accurate. Moreover, compared with LDL-C, TRL level is more significantly affected by diet, and as such, observable increases in postprandial TRLs have more predictive value for CHD morbidity and mortality, especially in patients with DM [7, 8]. Previous studies of patients with DM have indicated that enhanced TRLs following high-fat meals induce systemic inflammation, with an increased level of serum interleukin-6 (IL-6) and tumour necrosis factor-α (TNF-α) [9, 10]. Furthermore, it has been demonstrated that this systemic inflammation contributed significantly to renal damage in patients with DM [11]. The influence of Chinese daily diet on postprandial dyslipidaemia and relevant systemic inflammation in patients with DM remains unclear. Importantly however, it has yet to be determined if postprandial TRLs are related to renal damage in patients with DM and CHD. As such, the study aimed to investigate the impact of triglyceride-rich lipoproteins (TRLs) after daily Chinese breakfast on systemic inflammation and renal damage in Chinese patients with DM and SCAD.
Moreover, considering TG level at 4 h after a meal has good repeatability [9], we adopted 4 h after daily breakfast as the entry point to observe postprandial lipid profile and inflammation cytokines in this study.

Methods
Participants
Participants in this study were patients with DM who were hospitalised or treated as an outpatient with SCAD at the Department of Cardiology, Shengjing Hospital, China Medical University from September 2016 to February 2017. Each patient underwent careful evaluation by two cardiologists to determine if they met the inclusion criteria. For in-hospital patients, the reason for hospital admission was also documented.
Inclusion criteria
The diagnostic criteria for SCAD were based on the 2013 ESC guideline and 2007 Chinese guideline [12, 13], SCAD generally refers to transient ischemic chest discomfort, which is usually induced by exercise, emotion or other stress and reproducible, occasionally occurring spontaneously. SCAD is commonly caused by episodes of reversible myocardial demand/supply mismatch, which also includes the stabilized, often asymptomatic, phases after an acute coronary syndrome. Patients with DM were diagnosed based on the World Health Organisation guidelines (1999).

Exclusion criteria
Patients meeting any of the following criteria were excluded: acute coronary syndromes; NYHA III–IV; various malignant tumours, pulmonary tuberculosis, severe trauma, burns, systemic lupus erythematosus, chronic suppurative infection, chronic blood loss and other diseases that consume excessive energy substances of the body and cause negative energy balance of the body, gastrointestinal or pancreatic diseases which affect food and drug absorption, thyroid dysfunction, abnormal liver (ALT > 40 U/ L) or estimated glomerular filtration rate (eGFR) < 60 ml/ min/ 1.73 m2, familial hypercholesterolaemia, fasting TG level > 5.6 mmol/L, history of major surgery diagnosis of an infectious disease in the previous 6 months, or routine use of glucocorticoids or immunosuppressive agents.


Patient demographic data
The demographic data for all patients enrolled in this study was collected, including age, sex, weight, history of hypertension, smoking, use of lipid-lowering drug, and myocardial infarction.

Collection of blood samples
Venous blood samples (5 mL) were obtained daily at two timepoints: (1) fasting (0-h) and (2) 4 h (4-h) following breakfast. Fasting blood collection required the patient to abstain from food beginning at 8 pm the previous night. The postprandial blood samples were collected at 4 h after the first bite of daily breakfast between 7–8 am. Patients were required to fast, but there were no limitations on water consumption; additionally, the patients were advised to avoid intense exercise during the period.

Biochemical profiles
All biochemical indicators were measured at the laboratory centre within our hospital. The levels of plasma and urine creatinine (Cr) were assessed via a RANDOX enzymatic assay, FBG was measured using the hexokinase method. The levels of plasma TC was measured bycholesterol oxidase method (TC test kit, Kyowa Medex Co.,Ltd.). Serum TG was detected by GB&Enzyme Method (TG test kit, Kyowa Medex Co.,Ltd.). The level of HDL-C was determined using the chemical modification enzyme method (HDL-C test kit, Kyowa Medex Co.,Ltd.) and plasma LDL-C levels were detected using a selective solubilisation method (LDL-C test kit, Kyowa Medex Co.,Ltd.). Chemiluminescence microparticle immunoassay (competitive inhibition method) was used for the detection of plasma free triiodothyronine (FT3) and free thyroxine (FT4) levels, and chemiluminescence microparticle immunoassay (sandwich method) was used to determine plasma thyroid-stimulating hormone (TSH) levels. Plasma aspartate transaminase (AST) and alanine transaminase (ALT) concentrations were detected using the reduced coenzyme NADH method. All the above mentioned biochemical indicators were detected using an Abbott ARCHITECT ci16200 biochemical immunoassay. Glycated haemoglobin (HbA1c) level was detected using the Bio-RAD VARIANT II HbA1c analyser via liquid chromatography. Urinary albumin was measured on an Immage800 Immunoturbator using rate turbidimetry. Ratio of urinary albumin to creatinine (UACR) was calculated as follows: UACR = urinary albumin × 1000/ (urine Cr × 0.113). The patient’s eGFR was calculated according to the Cockcroft-Gault formula [image: $$[\mathrm{eGFR }= (140-\mathrm{age}) \times \mathrm{ body weight}/ 0.818 *\mathrm{ Cr }(\mathrm{\mu mol}/\mathrm{ L}),\mathrm{ calculated results}* 0.85\mathrm{ for female}].$$]

Calculation formula
RLP-C and non-HDL-C concentrations were calculated using the formulas below:[image: $$\mathrm{RLP}-\mathrm{C}=\mathrm{TC}-\left(\mathrm{LDL}-\mathrm{C}+\mathrm{HDL}-\mathrm{C}\right)$$]



[image: $$\mathrm{non}-\mathrm{HDL}-\mathrm{C}=\mathrm{TC}-\mathrm{HDL}-\mathrm{C}$$]





Detection of inflammatory cytokines
Fasting (0-h) and 4-h postprandial serum was centrifuged (3500 r/min) at 4 °C on the same day of biochemical detection. Serum was separated and stored at -80 °C for subsequent use. Serum IL-6 and TNF-α concentrations were detected using an enzyme-linked immunosorbent assay (ELISA) kit (Thermo Fisher Scientific, Australia). Absorbance was detected at 450 nm using a microplate reader (BioTek Instruments, USA). The analytical sensitivity of the assay was set at < 2 pg/mL for human IL-6 and < 1.7 pg/ mL for human TNF-α.

Statistical analysis
SPSS 22 software was used in the study. Normally distributed data are expressed as mean ± standard deviation (SD), and skewness data are expressed as median (lower quartile, upper quartile). The count data are expressed as number of cases (percentage). Blood lipid profile and inflammatory cytokines at fasting (0-h) and 4-h postprandial were analysed using paired t-test. The correlation between variables was analysed using Pearson or Spearman bivariate correlation analysis. Statistically significance was set at P < 0.05.


Results
Patients’ baseline characteristics
Forty-four patients with SCAD and DM were enrolled in this study, including 25 males and 19 females. Of these patients, 34 were from the outpatient department, while the remaining ten patients were in-patients. As the results in Table 1 show, the average patient age was 64.1 ± 8.9 years, with an average body weight of 73.8 ± 11.3 kg and an average eGFR of 90.23 ± 22.27 ml/ min. Patients with a history of hypertension, smoking, use of lipid-lowering drugs or history of myocardial infarction accounted for 84.1%, 34.1%, 95.5%, and 15.9% of all patients, respectively. The levels of HbA1c, FBG, and UACR were 6.90 (5.70–12.40) %, 6.75 (3.38–14.96) mmol/L, and 7.70 (2.40–102.10) mg/g, respectively.Table 1Demographic characteristics of patients with DM and SCAD


	 	N = 44

	Age, years
	64.1 ± 8.9b

	Sex, male/female
	25/19a

	Weight, kg
	73.8 ± 11.3b

	Hypertension, cases (%)
	37 (84.1%)a

	Smoker, cases (%)
	15 (34.1%)a

	Myocardial infarction, cases (%)
	7 (15.9%)a

	Lipid-lowering drugs, cases (%)
	42 (95.5%)a

	Insulin, cases (%)
	12 (27.2%)

	Duration of diabetes (years)
	5 (1–23)

	HbA1c (%)
	6.90 (5.70–12.40)c

	FBG (mmol/L)
	6.75 (3.38–14.96)c

	eGFR (ml/min)
	90.23 ± 22.27b

	UACR (mg/g)
	7.70 (2.40–102.10)c

	ALT (U/L)
	19.98 ± 17.24b

	AST (U/L)
	17.16 ± 4.72b

	TSH (uIU/1L)
	1.99 ± 1.96b

	FT4 (p1ol/L)
	13.47 ± 1.88b

	FT3 (p1ol/L)
	3.91 ± 0.77b


Abbreviations: HbA1c glycated haemoglobin; FBG fasting blood glucose, eGFR estimated glomerular filtration rate, UACR ratio of urinary albumin to creatinine, SCAD stable coronary artery disease, AST aspartate transaminase, ALT alanine transaminase, FT4 free thyroxine, FT3 triiodothyronine, TSH thyroid-stimulating hormone
adata expressed as number of cases (percentage)
bnormal distribution data expressed as mean ± standard deviation
cskewness expressed as median (lower quartile, upper quartile)




Serum lipids at fasting and 4-h postprandial
The results of the serum lipid concentration analyses are shown in Table 2. In comparison with the fasting state, 4-h postprandial TC, LDL-C, and HDL-C concentrations did not show any significant change. Similarly, the calculated non-HDL-C concentration was not significantly different under fasting conditions compared with 4-h postprandial. In contrast, the TG concentration at 4-h postprandial was significantly higher than at fasting with an average increase of 0.69 mmol/L. Moreover, the 4-h postprandial serum RLP-C concentration was significantly higher than that measured under fasting conditions.Table 2Comparison analysis of blood lipid indexes between fasting and 4-h postprandial condition (mmol/L)


	Indexes
	0-h
	4-h
	Δ,(4-h–0-h)
	*P

	TC
	3.91 ± 0.98
	3.87 ± 0.97
	-0.04 ± 0.64
	0.651b

	LDL-C
	2.40 ± 0.83
	2.25 ± 0.80
	-0.14 ± 0.58
	0.123b

	HDL-C
	0.98 ± 0.28
	0.96 ± 0.26
	-0.01 ± 0.17
	0.634b

	TG
	1.40 ± 0.40
	2.10 ± 0.94
	0.69 ± 0.83
	 < 0.01b

	RLP-C
	0.54 ± 0.18
	0.64 ± 0.25
	0.11 ± 0.22
	0.002b

	Non-HDL-C
	2.93 ± 0.89
	2.90 ± 0.92
	-0.03 ± 0.65
	0.751b


Abbreviations: TC total cholesterol, LDL-C low-density lipoprotein-cholesterol, HDL-C high-density lipoprotein-cholesterol, TG triglyceride, RLP-C remnant lipoprotein-cholesterol, non-HDL-C non-high-dense lipoprotein-cholesterol, h hour, 0-h fasting condition, Δ the difference between 4 h post-prandial and fasting condition
*P comparison of fasting and postprandial blood lipids by paired T test
bnormal distribution data




Associations between serum TG, RLP-C and non-HDL-C concentrations
Pearson correlation analysis showed that serum TG positively correlated with RLP-C under both fasting (r = 0.686, P < 0.01, Fig. 1A) and 4-h postprandial conditions (r = 0.814, P < 0.01, Fig. 1A). Importantly, the correlation was stronger at 4-h postprandial. In addition to this, serum TG concentration was also positively correlated with non-HDL-C under both fasting (r = 0.415, P = 0.005, Fig. 1B) and 4-h postprandial conditions (r = 0.396, P = 0.008, Fig. 1B). RLP-C positively correlated with non-HDL-C under fasting (r = 0.413, P = 0.005, Fig. 1C) and 4-h postprandial conditions (r = 0.583, P = 0.001, Fig. 1C).[image: ]
Fig. 1Correlation analysis of serum TG, RLP-C, and non-HDL-C concentrations under fasting and postprandial conditions. Pearson correlation analysis shows positive correlation among between TG, RLP-C and non-HDL-C. RLP-C is more closely correlated with TG/non-HDL-C at 4-h postprandial. TG is more closely correlated to non-HDL-C under the fasting condition. Bivariate correlation analysis, r represents the Pearson coefficient of correlation. Abbreviations: TG, triglyceride; RLP-C, remnant lipoprotein-cholesterol; non-HDL-C, non-high-density lipoprotein-cholesterol



Systemic inflammation markers at fasting and 4-h postprandial
Serum concentrations of IL-6 (15.40 ± 1.39 vs. 14.72 ± 1.35 pg/ml, P = 0.002) and TNF-α (24.39 ± 2.40 vs. 23.41 ± 1.50 pg/ml, P = 0.007) were significantly increased at 4-h postprandial compared with the fasting state, at 0.69 ± 1.40 pg/ml and 0.98 ± 2.20 pg/ml, respectively.

Correlation between blood lipid parameters and inflammation markers at fasting and 4-h postprandial
Pearson analysis showed a positive correlation between serum TG and IL-6 concentrations at fasting and 4-h postprandial (Fig. 2A), with similar correlation also observed between serum TG and TNF-α concentration (Fig. 2D). Serum RLP-C and IL-6 concentrations were positively correlated under fasting (r = 0.319, P = 0.042) and 4-h postprandial (r = 0.391, P = 0.011) conditions (Fig. 2B). Interestingly, serum RLP-C concentration was only positively correlated with serum TNF-α concentration at 4-h postprandial (Fig. 2E). No other lipid showed any significant correlation with inflammation markers.[image: ]
Fig. 2TRL concentrations correlated with systemic inflammation under fasting and postprandial conditions in patients with DM and SCAD. Pearson correlation analysis shows TRLs (TG/RLP-C) and systemic inflammation markers (IL-6/TNF-α) are positively correlated under both fasting and postprandial conditions, with the correlation stronger in the postprandial conditions. Serum TNF-α concentration is only correlated with RLP-C under the postprandial condition. Bivariate correlation analysis, r represents the Pearson coefficient of correlation. Abbreviations: IL-6, interleukin-6; TNF-α, tumour necrosis factor-α; TG, triglyceride; RLP-C, remnant lipoprotein-cholesterol; non-HDL-C, non-high-density lipoprotein-cholesterol



Correlation between blood lipid parameters and UACR at fasting and 4-h postprandial
Spearman correlation analyses revealed significant positive correlations between UACR and serum TG (fasting state: r = 0.324, P = 0.034; postprandial state: r = 0.339, P = 0.026) and RLP-C (fasting state: r = 0.332, P = 0.030; postprandial state: r = 0.341, P = 0.025) concentration, observed under both fasting and 4-h postprandial conditions, with the correlation coefficient increased at 4-h postprandial (Fig. 3A, B). No correlation was observed between other lipid parameters and UACR (Fig. 3C).[image: ]
Fig. 3UACR is correlated with serum TRL level concentrations in patients with DM and SCAD. Spearman correlation analysis shows that UACR and blood TG/RLP-C concentrations are positively correlated under both fasting and postprandial conditions, with the correlation stronger in the postprandial condition. UACR has no correlation with non-HDL-C under either the fasting or postprandial condition. Bivariate correlation analysis, r represents the Spearman coefficient of correlation. Abbreviations: TG, triglyceride; RLP-C, remnant lipoprotein-cholesterol; non-HDL-C, non-high-dense lipoprotein-cholesterol; UACR, ratio of urinary albumin to creatinine; TRLs, triglyceride-rich lipoproteins



Correlation between serum inflammation markers and UACR at fasting and 4-h postprandial
Spearman correlation analyses revealed a weak correlation between serum IL-6 concentration and UACR under fasting conditions (r = 0.314, P = 0.048). However, the correlation was much stronger at 4-h postprandial (r = 0.503, P = 0.001) (Fig. 4A). Serum TNF-α concentration at 4-h postprandial (r = 0.525, P < 0.001) was consistently more positively correlated with UACR compared with at fasting (r = 0.379, P = 0.016) (Fig. 4B).[image: ]
Fig. 4UACR is correlated with systemic inflammation markers in patients with DM and SCAD. Spearman correlation analysis shows UACR and serum IL-6/TNF concentrations are positively correlated under both fasting and postprandial conditions, with the correlation stronger in the postprandial condition. Bivariate correlation analysis, r represents the Spearman coefficient of correlation. Abbreviations: IL-6, interleukin-6; TNF-α, tumour necrosis factor-α; UACR, ratio of urinary albumin to creatinine




Discussion
Dyslipidaemia accelerates ASCVD in patients with DM. According to research, non-fasting blood lipid tests indicate the lipid status of DM patients more comprehensively than when measured during fasting, and as such exhibit greater prognostic value for cardiovascular risk [14]. Diabetic nephropathy significantly affects the prognosis of patients with CHD and DM [15]. In this study, UCAR was used an early marker for diabetic nephrology to explore the influence and potential mechanism of postprandial lipids on renal damage in patients with DM and SCAD.
This study further verified cholesterol parameters (TC, LDL-C and HDL-C) were not significantly different in fasting and non-fasting conditions, indicating that these cholesterol-related parameters are not affected by Chinese food intake in DM patients with SCAD. Non-HDL-C, represents all potentially atherogenic lipoprotein particles and reports have demonstrated that it is not affected by daily Chinese breakfast [16]. Considering the consistent concentrations of LDL-C and non-HDL-C between the fasting and 4-h postprandial conditions, postprandial blood collection could avoid hypoglycaemia in DM patients; therefore, it is reasonable to use postprandial lipid testing to evaluate cholesterol in Chinese CHD patients, especially those with DM.
The most significant difference observed in this study between fasting and postprandial lipid concentrations was primarily in TG and RLP-C, which is consistent with previous studies that have demonstrated that high-fat meals increase serum concentrations of TG and RLP-C [17, 18]. Furthermore, as the acute inhibitory effect insulin has on TRL production under the postprandial condition is reduced in type 2 diabetes, the extent and duration of elevated postprandial HTG should be significantly increased in DM patients compared to those without DM. This was confirmed as we demonstrated that serum TG and RLP-C levels were more pronounced in the postprandial condition in DM patients with SCAD. In light of this, the metabolic mechanisms of TG in vivo and the dietary habits of the Chinese diabetic population further support the potential use of postprandial blood lipid measurements for Chinese CHD patients with DM. Furthermore, our study indicated that serum TG and RLP-C concentrations are closely correlated, with the relationship appearing to be much stronger postprandial. There is no direct evidence to support TG involvement in atherosclerosis. The current study suggests that TG could serve as a marker reflective of TRL and/or RLP-C levels [19]. In contrast to LDL, RLP, which is relatively enriched with cholesterol, can be directly phagocytised by macrophages to form foam cells without having to undergo oxidation [20]. Previous studies have suggest that non-fasting RLP-C contributes to the increase of death rate, as well as ASCVD specifically [21–23].
As renal complications from DM contribute to adverse prognoses for patients with CHD as well as those with ASCVD [25, 26], we utilised UACR as a sensitive indicator of early renal damage [24] and observed that fasting serum TG and RLP-C concentrations were positively associated with UACR, with the correlation stronger under postprandial conditions compared with fasting conditions. Furthermore, we demonstrated that the systemic inflammatory markers TNF-α and IL-6 were significantly increased at 4-h postprandial, and that both markers were also significantly correlated with both TRL and UACR concentrations under postprandial conditions. These results support previous studies that have reported correlations between increased postprandial TRLs and induced systemic inflammation [27, 28]. However, our study is the first to indicate that elevated postprandial TRLs also increase systemic inflammation in patients with diabetes and SCAD. This is significant as it has been shown that serum IL-6 potentially induces early renal damage by altering glomerular basement membrane permeability, thereby promoting mesangial cell proliferation and increasing fibrin expression [29]. Moreover, TNF α has been shown to be directly involved in renal cytotoxicity by promoting vascular smooth cells apoptosis and necrosis [30]. As such, our results indicate that the observed increase of UACR in patients with DM and SCAD could be partly attributed to systemic inflammation induced by increased postprandial TRLs. Importantly, we did not observe any significant correlations between TC, LDL-C, HDL-C, non-HDL-C levels, serum inflammation cytokines and UACR under either fasting or postprandial conditions. Current guidelines for both lipid management and chronic kidney disease recommended using LDL-C concentration as the primary marker for assessing ASCVD risk [6, 31]. However, the current study shows that TRLs should be considered when assessing and treating patients with DM and SCAD.
Comparisons with other studies and what does the current work add to the existing knowledge
We successfully demonstrated that serum TG and RLP-C concentrations 4-h after daily Chinese breakfast were much higher than those at fasting. Moreover, strong positive correlations we observed between TG, RLP-C, systemic inflammation cytokines and UACR in patients with DM and SCAD, especially under postprandial conditions.

Study strengths and limitations
As a pilot study, the strength of this study mainly lies in the interesting and novel findings. However, this study has one significant limitation. The small sample size and observational nature of the study means that the association between TG and/or RLP-C, systemic inflammation and UACR could only be inferred based on correlation analyses. As such, larger-scale prospective trials should be considered in the future in order to establish potential causality.


Conclusions
Overall, the present study has demonstrated that it is feasible to accurately detect postprandial lipid profiles after daily Chinese breakfast in patients with DM and SCAD. Postprandial lipid measurement could prevent hypoglycaemic events, more importantly, the postprandial TRLs are probably involved in early renal injury through the induction of systemic inflammation. In the future, routine testing of postprandial lipid profile in patients with DM and SCAD should be recommended in clinical practice.
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