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Objectives

The aim of this study was to analyze the association between TyG-BMI and 365-day mortality in critically ill patients with CHD.





Methods

Patient data were extracted from the MIMIC-IV database. All patients were categorized into 3 groups based on TyG-BMI index: Low TyG-BMI index group, Medium TyG-BMI index group, and High TyG-BMI index group. Outcomes included primary and secondary outcomes, with the primary outcome being 365-day mortality and the secondary outcomes being hospital survival, intensive care unit (ICU) survival, and 28-day, 90-day, and 180-day mortality. The Kaplan-Meier survival curves were used to compare the outcomes of the three groups. The relationship between TyG-BMI index and 365-day mortality was assessed using multivariate Cox proportional risk regression models and restricted cubic spline curves (RCS).





Results

889 critically ill patients with CHD were analyzed. Among them, 600 (67.50%) were male patients with a mean age of 68.37 years and 289 (32.50%) were female patients with a mean age of 73.91 years. Patients with a medium TyG-BMI index had the best 365-day prognostic outcome and the highest survival rate compared with patients in the Low and High TyG-BMI index groups [201 (67.68%) vs. 166 (56.08%), 188 (63.51%); P=0.013]. After fully adjusted modeling analysis, the hazard ratio (HR) for 365-day mortality was found to be 0.71 (95% CI 0.54-0.93, P=0.012) for the Medium TyG-BMI index group. Meanwhile, RCS analysis showed an L-shaped relationship between TyG-BMI index and 365-day mortality.





Conclusions

The TyG-BMI index is significantly associated with 365-day mortality in patients with severe CHD.
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Introduction

The development and progression of coronary heart disease (CHD) is closely related to atherosclerosis, in which inflammation, vascular endothelial dysfunction, hypertension, dyslipidemia, and insulin resistance (IR) can increase the risk of atherosclerosis and thus affect the prevalence of CHD (1, 2). Presently, CHD and its clinical symptoms hold the record for the highest global morbidity and mortality rates, responsible for 32% of all deaths, ranking at the top in the worldwide disease burden, and exerting significant strain on national health finances (3–5). Prompt identification and prompt handling of CHD are crucial for directing medical professionals and lessening the worldwide impact of cardiovascular conditions.

IR, defined as reduced or impaired insulin sensitivity in insulin-dependent tissues or organs manifested by impaired glucose uptake and oxidation (6), is an important risk factor for the development of type 2 diabetes and CHD. It is part of a spectrum of cardiovascular metabolic abnormalities, often referred to as IR syndrome or metabolic syndrome, which accelerates atherosclerosis and thus the prognosis of patients with CHD (7). Overweight and obesity contribute to the development of cardiovascular disease (CVD), especially CHD (8). And, obesity is also recognized as an independent risk factor for CVD. Metabolic syndrome is closely related to CVD, including CHD, and centripetal obesity is an important component of metabolic syndrome (9).

In the absence of an effective method to accurately assess IR, the triglyceride-glucose (TyG) index, based on fasting triglyceride (TG) and blood glucose levels, has become a surrogate marker that is widely used in CVD (10–13). In contrast, the triglyceride glucose body mass index (TyG-BMI), which combines obesity measurements with the TyG index, has high sensitivity and specificity for recognizing IR, and both metrics have been validated in IR (14–16) However, the interaction between these two indices is largely underexplored in critically ill patients with CHD.

Therefore, the aim of our study was to investigate the relationship between TyG-BMI index and mortality outcomes in critically ill patients with CHD.





Methods




Source of data

This study is a retrospective analysis of data extracted from a large, publicly available critical care database, the Medical Information Marketplace for Critical Care IV (MIMIC-IV, version 2.2).The MIMIC-IV database, which has a number of enhancements to MIMIC-III, including data updates and some table reconstruction that collects clinical data on more than 190,000 admissions and more than 450,000 hospitalizations recorded at Beth Israel Deaconess Medical Center (BIDMC, Boston, Massachusetts, USA) from 2008 to 2019. The database records detailed information on patient demographics, laboratory tests, medications, vital signs, surgical procedures, disease diagnoses, medication management, and follow-up survival status. To gain access to the data, we researched the National Institutes of Health (NIH) training curriculum for the protection of human research participants and passed the Collaborating Institutions Training Program test. Informed consent was waived because the database did not contain protected information and patients were anonymous.





Data extraction

Navicat Premium (version 16.1.15) was used to extract data using Structured Query Language (SQL). Clinical data for each patient were extracted, including demographic information (age, gender, height, weight); past history (hypertension, type 1 diabetes mellitus (T1DM), type 2 diabetes mellitus (T2DM), chronic kidney disease (CKD), acute myocardial infarction (AMI), stroke); disease severity scores (sequential organ failure assessment (SOFA), acute physiology score III (Aps iii), systemic inflammatory response syndrome (Sirs), simplified acute physiology score II (Saps ii), oxford acute severity of illness score (Oasis)); vital signs (heart rate (HR), systolic blood pressure (SBP), diastolic blood pressure (DBP)); medications (angiotensin II coenzyme inhibitor (ACEI), angiotensin II receptor blocker (ARB), calcium channel blocker (CCB)); laboratory data (white blood cell count (WBC), red blood cell count (RBC), glucose, TG, total cholesterol (TC), bilirubin, high density lipoprotein cholesterol (HDL-C), low density lipoprotein cholesterol (LDL-C), creatinine, troponin T (TnT)); management (mechanical ventilation (MV) use, days of MV, continuous renal replacement therapy (CRRT) use); length of stay (length of hospitalization and length of ICU) and outcomes (hospital survival, ICU survival, 28-day mortality, 90-day mortality, 180-day mortality, 365-day mortality). All blood indices were measured for the first time after the patient’s admission to the ICU. Variables with more than 20% missing values were excluded. Variables with less than 20% missing values were filled in using multiple interpolation.





Study design and population

In this study, 12859 adult patients with severe CHD were retrieved from the MIMIC IV database. Exclusion criteria: 1. Patients with hepatic malignancy, severe hepatitis, and hepatic insufficiency were excluded, 2. Patients with missing TG data, and 3. Patients with missing height and weight data. After the exclusion criteria, 889 patients were finally included and grouped into three quartiles based on TyG-BMI index [TyG-BMI = (ln[fasting glucose (mg/dl) × fasting TG (mg/dl)]/2) * BMI (kg/m2)], and divided into three groups Quartile 1 [Low TyG-BMI index (<235.33)], Quartile 2 [Medium TyG-BMI index (235.33-294.40)], and Quartile 3 [High TyG-BMI index (>294.40)]. Specific data are shown in Figure 1.




Figure 1 | Flowchart of the selection of patients. Quartile 1, Low TyG-BMI index (<235.33) Quartile 2, Medium TyG-BMI index (235.33-294.40) Quartile 3, High TyG-BMI index (>294.40).







Outcomes

Primary outcome is the patient’s 365-day prognosis. Secondary outcomes are the patients’ hospital survival, ICU survival, and 28-day,90-day, and 180-day prognosis.





Calculation of TyG-BMI

The TyG index was calculated as ln[fasting glucose (mg/dl) × fasting TG (mg/dl)/2]. BMI was calculated as body weight (kg)/height2 (m). TyG-BMI index was computed according the equation: TyG index × BMI (16).





Statistical analysis

Initially, the normality of continuous variables was assessed, followed by the application of Student t-tests and one-way ANOVAs to pinpoint data adhering to a normal distribution, subsequently represented as mean ± standard deviation (SD). Data that did not follow a normal distribution underwent testing through the Wilcoxon rank-sum test and were presented as a median value with an interquartile range (IQR). To examine categorical variables represented in absolute figures and percentages, Chi-square or Fisher exact tests were employed.

The prognosis of patients was compared by stratifying by TyG-BMI index using Kaplan-Meier survival curves. Multivariate Cox proportional risk regression models were used to explore the relationship between TyG-BMI and 365-day mortality. A total of four models were developed (with low TyG-BMI index as the reference). Model 1 was unadjusted for variables. Model 2 was adjusted for sex and age, and Model 3 was adjusted for Age, Sex, Hypertension, T2DM, T1DM, CKD, AMI, Sroke, WBC, RBC, TC, HDL-C, LDL-C, Bilirubin, Creatinine, TnT, HR, SBP and DBP. Model 4 was adjusted for Age, Sex, Hypertension, T2DM, T1DM, CKD, AMI, Sroke, WBC, RBC, TC, HDL-C, LDL-C, Bilirubin, Creatinine, TnT, HR, SBP, DBP, Sofa, Apsiii, Sirs, Sapsii and Oasis. The TyG-BMI index was also analyzed using restricted cubic spline (RCS) as a continuous variable to elucidate the correlation of dose effects with the risk of major outcome events. In addition, stratified analyses were performed to assess the consistency of the prognostic value of the TyG-BMI index with the primary outcome. The analyses took into account sex, age, and the presence of comorbidities.

All data analyses were processed using R software (version 4.3.2, R Foundation for Statistical Computing, Austria) for all statistical analyses, and P < 0.05 was considered statistically significant.






Results




Baseline characteristics of study individuals

A total of 889 critically ill patients with CHD from MIMIC IV data were included in this study, of which 600 (67.50%) were male patients with a mean age of 68.37 years and 289 (32.50%) were female patients with a mean age of 73.91 years. The patients were categorized into three groups based on the tertiles of TyG-BMI index, Low TyG-BMI index (n=296, TyG-BMI: <235.33), Medium TyG-BMI index (n=297, TyG-BM: 235.33-294.40) and High TyG-BMI index (n=296, TyG-BMI: >294.40).

In Table 1, patients in the High TyG-BMI group were younger [67 (60, 74) years vs. 77 (66, 84) years, 71 (62, 79) years; p<0.001], had a higher BMI [36 (33, 40) kg/m2 vs. 23 (21, 25) kg/m2, 29 (27, 31) kg/m2; P<0.001], and most of them had T2DM [148 (50.00%) vs. 77 (26.01%), 104 (35.02%); P<0.001]compared to the Low and Medium TyG-BMI groups. Based on disease severity scores, patients with high TyG-BMI index had higher SOFA [6.0 (3.0, 10.0) vs. 4.0 (2.8, 7.0), 4.0 (2.0, 8.0); P<0.001], Aps iii [48 (34, 66) vs. 44 (34, 56), 42 (30, 55); P=0.013], Sirs [3.00 (2.00, 3.00) vs. 3.00 (2.00, 3.00), 3.00 (2.00, 3.00);P=0.035] and Saps ii scores [41 (29, 51) vs. 39 (31, 47), 35 (27, 46); P=0.006], and laboratory markers such as erythrocytes, TG [160 (110, 257) mg/dL vs. 90 (70, 126) mg/dL, 118 (87, 167) mg/dL; P<0.001], Creatinine [1.20 (0.90, 1.70) mg/dL vs. 1.10 (0.80, 1.60) mg/dL, 1.10 (0.90, 1.40) mg/dL; P=0.006], HDL-C [36 (31, 40) mg/dL vs. 41 (36, 51) mg/dL, 39 (34, 47) mg/dL; P<0.001], LDL-C and TnT [1.11 (0.21, 2.13) ng/mL vs. 0.77 (0.17, 1.53) ng/mL, 0.96 (0.21, 2.63) ng/mL; P=0.014] were also higher in these patients.


Table 1 | Baseline characteristics of patients grouped according to TyG-BMI index.







Clinical management of patients

Compared with patients in the Low TyG-BMI index and Medium TyG-BMI index groups, patients in the High TyG-BMI index group had essentially similar rates of ACEI and ARB medication use, but higher rates of mechanical ventilation [188 (63.51%) vs. 159 (53.72%), 146 (49.16%); P=0.002]and CRRT [53 (17.91%) vs. 27 (9.12%), 30 (10.10%); P=0.002]application, and prolonged duration of mechanical ventilation support[26 (0, 149) days vs. 6 (0, 54) days, 0 (0, 63) days; P<0.001]. In addition to longer lengths of ICU stays [5 (2, 13) days vs. 4 (2, 9) days, 4 (2, 8) days; P=0.009] for these patients. See Table 2 for specific data.


Table 2 | Clinical management of critically ill patients with CHD.







Secondary and primary outcomings

Figure 2 shows in-hospital and ICU survival rates, with patients in the Medium TyG-BMI index group having the highest in-hospital [245 (82.49%) vs. 232 (78.38%), 223 (75.34%); P=0.102] and ICU survival rates [261 (87.88%) vs. 254 (85.81%), 237 (80.07%); P=0.024], compared to patients in the Low TyG-BMI index and High TyG-BMI index groups. Figures 3–5 demonstrate the prognosis of patients at 28, 90, and 180 days, suggesting that patients in the Medium TyG-BMI index group had the best prognosis. Regarding the primary outcome, which is the 365-day prognosis demonstrated in Figure 6, patients in the Medium TyG-BMI index group had the highest 365-day survival rate [201 (67.68%) vs. 166 (56.08%), 188 (63.51%); P=0.013].




Figure 2 | Survival rates associated with patients with different TyG-BMI index. (A) In-hospital survival rate of patients with different TyG-BMI index. (B) ICU survival rate of patients with different TyG-BMI index.






Figure 3 | Kaplan−Meier survival curves for 28 days mortality in patients with different TyG-BMI index.






Figure 4 | Kaplan−Meier survival curves for 90 days mortality in patients with different TyG-BMI index.






Figure 5 | Kaplan−Meier survival curves for 180 days mortality in patients with different TyG-BMI index.






Figure 6 | Kaplan−Meier survival curves for 365 days mortality in patients with different TyG-BMI index.







Correlation analysis of 365-day prognosis

To investigate the independent effect of TyG-BMI index on 365-day mortality (Table 3), four Cox regression models were applied (low TyG-BMI index was the reference). Model 1, which was not adjusted for factors, had a hazard ratio (HR) of 0.70 (95% CI 0.54- 0.91, P=0.007) for the occurrence of 365-day mortality in the Medium TyG-BMI index group compared to the TyG-BMI index and the High TyG-BMI index groups. Model 2 (adjusted for age, sex) and model 3 (adjusted for Age, Sex, Hypertension, T2DM, T1DM, CKD, AMI, Sroke, WBC, RBC, TC, HDL-C, LDL-C, Bilirubin, Creatinine, TnT, HR, SBP and DBP), found that the HR of 365-day death occurring in the Medium TyG-BMI index group was 0.79 (95%CI 0.60- 1.03, P=0.077) and 0.74 (95%CI 0.57-0.97, P=0.030). Model 4 adjusted for all factors (Age, Sex, Hypertension, T2DM, T1DM, CKD, AMI, Sroke, WBC, RBC, TC, HDL-C, LDL-C, Bilirubin, Creatinine, TnT, HR, SBP, DBP, Sofa, Apsiii, Sirs, Sapsii and Oasis), and found that the HR of 365-day mortality occurring in the Medium TyG-BMI index group was 0.71 (95% CI 0.54-0.93, P=0.012).


Table 3 | Cox proportional hazard models for 365-day mortality.



RCS curves were performed to explore the nonlinear relationship between TyG-BMI index and 365-day mortality. The RCS curves in the fully adjusted model are illustrated in Figure 7, where there is an L-shaped relationship between the TyG-BMI index and the 365-day mortality rate, with a linear decrease in patient mortality as the TyG-BMI index increases (P-Nonlinear=0.082, P=0.016).




Figure 7 | Restricted cubic spline curve for the TyG-BMI index hazard ratio.







Subgroup analysis

A subgroup analysis assessed the association of TyG-BMI with 365-day mortality outcomes in critically ill patients with CHD (Table 4). This study examined the potential impact of the interaction of age, sex, and comorbidities (hypertension, T2DM, T1DM, CKD, AMI, and stroke) on mortality outcomes. However, our analyses did not find any statistically significant association of age, sex and comorbidities with this association. This suggests that the above factors did not have a significant effect on the observed association (p for interaction > 0.05). Our findings suggest that the TyG-BMI index is consistently positively associated with the 365-day risk of death in critically ill patients with CHD in many groups, irrespective of age, sex, and comorbidities.


Table 4 | Subgroup analysis of TyG-BMI index and 365-day mortality in critically ill patients with CHD.








Discussion

The present study is the first retrospective investigation to explore the association between TyG-BMI index and 365-day mortality in critically ill patients with CHD using the MIMIC IV database.

In our study, we found that medium TyG-BMI index favored the prognosis of patients and suggested an L-shaped relationship between TyG-BMI and 365-day mortality based on the RCS curve. In addition, Cox regression modeling (fully adjusted model) suggested that medium TyG-BMI index was significantly associated with 365-day mortality (HR 0.71, 95%CI 0.54-0.93, P= 0.012). These results may contribute to the development of clinical guidelines to reduce mortality in these patients.

In today’s society, the prevalence of CVD has reached epidemic levels, not only among the general population but also among diagnosed patients with coronary heart disease, where the prevalence has reached astonishing levels (17–19). The relationship between obesity and CVD has been the focus of many epidemiological studies. Commonly, numerous studies have tried to determine the relationship between obesity and the risk of CHD (9). Currently, increasing evidence suggests a significant association between obesity and CVD, especially in the occurrence of coronary heart disease. Zhou (20) et al. proposed that BMI is significantly related to the relative risk (RR) of coronary heart disease, indicating that for every 2-unit increase in BMI, the risk of coronary heart disease may increase by 23% (95% CI: 1.08-1.41). However, some studies have reported that the BMI-mortality curve generally exhibits a U-shape, where mortality from CVD only increases in extreme cases of obesity, highlighting the phenomenon of the obesity paradox (21). This may be due to higher BMI providing better protective effects and sufficient physiological reserves to resist related inflammatory responses in the body. Additionally, there is an incr (22)eased mobilization of endothelial progenitor cells in the obese population, which can promote the regeneration of damaged myocardium and the development of new blood vessels, thus protecting the cardiovascular system from atherosclerosis (23). Whereas IR is strongly associated with obesity (24, 25), with more than 70% of the obese population suffering from IR (26), overweight or obese individuals may be more susceptible to the effects of IR than low or normal weight individuals (27). IR is also a risk factor for the development of CHD, which can lead to increased platelet activity and elevated adhesion-induced expression of thromboxane A2-dependent tissue factor in platelets, leading to thrombosis and inflammation, which in turn may lead to myocardial ischemic events (28). Not only that, IR also causes sympathetic excitation and sodium retention, which aggravate the cardiac load (29). In addition, chronic hyperglycemia and dyslipidemia induced by IR can induce oxidative stress, aggravate inflammatory response, impair endothelial function, and promote the proliferation of smooth muscle cells and collagen deposition, and under the effect of these factors, the patient’s myocardium will be fibrotic, which will ultimately lead to heart failure (30, 31). Undoubtedly, IR poses a risk for the emergence and advancement of CHD. Given the link between IR and obesity, along with its intricate pathophysiology and possible origins, investigating the TyG-BMI index’s impact on CHD patients becomes essential.

IR is not only a core component of metabolic disorders, but also closely associated with dyslipidemia, metabolic syndrome, and the development of atherosclerosis, which together form an important biological basis for the development, progression, and prognosis of CHD. IR is associated with dyslipidemia in the form of hypertriglyceridemia, low high-density lipoprotein cholesterol (HDL-C) levels, and increased numbers of small, dense low-density lipoprotein (LDL) particles, which significantly contribute to the formation of atherosclerosis (32). In addition, IR is strongly associated with multiple risk factors for the metabolic syndrome (e.g., abdominal obesity, atherogenic dyslipidemia, elevated blood pressure, glucose intolerance, and pro-inflammatory and pro-thrombotic states), further exacerbating the risk of cardiovascular disease. IR leads to endothelial dysfunction and cellular damage by exacerbating oxidative stress and inflammatory responses (33, 34). In obese patients, endothelial dysfunction is predominantly characterized by reduced nitric oxide (NO) bioavailability in response to inflammation and oxidative stress, which is a key component in the progression of atherosclerosis (35). The development of atherosclerosis and CHD involves two core processes, inflammation and oxidative stress (36), and IR and obesity are important drivers of these processes. Therefore, IR is inextricably linked to the onset, progression and prognosis of CHD (35, 37). In patients with established ischemic cardiomyopathy, reduced insulin activity limits glucose utilization by cardiomyocytes, forcing a shift to fatty acid metabolism (38). This metabolic shift not only increases myocardial oxygen consumption, but also reduces the compensatory capacity of the non-infarcted myocardium, thus further exacerbating the disease severity of coronary artery disease. The TyG-BMI index, as a comprehensive index combining the TyG index and the BMI, is able to reflect IR and obesity at the same time, and is superior to the single TyG index, the BMI, the conventional lipid levels or other metabolic indicators (14). Therefore, the TyG-BMI index may provide new ideas for risk stratification and individualized treatment of coronary heart disease.

The metabolic abnormalities most closely associated with IR are hyperinsulinemia, some degree of glucose intolerance, hypertriglyceridemia, and low HDL cholesterol concentrations (39). Numerous studies have demonstrated the usefulness and validity of the TyG-BMI index for the assessment of IR (40, 41). In recent investigations, the TyG-BMI index has been shown to be superior to the steady-state model IR index (42). It is important to emphasize that TyG-BMI may be useful as a simple and reliable index for assessing the risk of major adverse cardiovascular events. Cheng et al. found that the TyG-BMI index (per 1 SD) was significantly associated with the occurrence of adverse cardiovascular events in a female population undergoing percutaneous coronary intervention (OR=1.33, 95% CI 1.00-1.76, p = 0.047) (43). In a single-center retrospective study by Liu et al. it was mentioned that the risk of adverse cardiovascular events in patients undergoing percutaneous coronary intervention for ST-segment elevation myocardial infarction increased statistically significantly as the TyG-BMI index increased (p for trend = 0.038) (12). Hu et al. examined the association between the TyG-BMI index and the prognosis of 2509 patients with atrial fibrillation and found an L-shaped association between the TyG-BMI index and 365-day all-cause mortality in critically ill patients with atrial fibrillation (44). These findings suggest that the TyG-BMI index has great value in predicting CVD. Similar results were also found in our study. In the fully adjusted model (model 4), it was shown that critically ill patients with CHD who had a medium TyG-BMI index had a significant advantage in terms of 365-day prognosis, and in the Kaplan−Meier survival curves, it was demonstrated that patients with a medium TyG-BMI index had a better short- term and long-term prognosis. These results may be explained by the fact that the obesity status of patients with higher BMI attenuates the deleterious effects of IR, represented by TyG, in patients with CHD. Perhaps the ‘obesity paradox’ or ‘metabolically healthy obesity’ theory also applies to critically ill CHD patients. On the one hand, obese people have increased endothelial progenitor cells, which promote regeneration of damaged myocardium and formation of new blood vessels, thereby protecting the cardiovascular system from atherosclerosis. In a recent systematic review of cohort studies of patients with CHD, lower mortality from cardiovascular events was observed in moderately obese patients (21). Obese patients may have elevated levels of renin-angiotensin compared to patients with normal BMI, which may also improve long-term cardiovascular prognosis (45). On the other hand, some patients are a subgroup of metabolically healthy obese. Metabolically healthy obesity refers to a subgroup of obese individuals with high BMI associated with a healthy metabolic profile characterized by high insulin sensitivity, a favorable lipid profile and low levels of pro-inflammatory cytokines in plasma and adipose tissue (46, 47). In addition, metabolically healthy obese patients had lower amounts of visceral adipose tissue and liver fat than metabolically unhealthy obese patients (48), and they were at lower risk of cardiovascular events and death, with incidence rates similar to those of normal weight patients (49, 50). In previous studies, it has been found that metabolically healthy obese patients show lower values of intima-media thickness, with evidence in favor of a lower tendency towards an atherosclerotic phenotype (51), allowing myocardial function to be preserved independently of BMI or adiposity. This is why in our study we found that patients with medium TyG-BMI index had better outcomes compared to other patients. Considering the interaction of TG, Glucose, and BMI, the predictive value of the TyG-BMI index for the risk of adverse outcomes needs to focus on the combined effect of these three factors. In our study, the TyG-BMI index may prove to better reveal their interactions and synergistic effects, thus more accurately predicting the risk of death in patients with CHD, which proved to have a significant L-shaped relationship with 365-day mortality.




Limitation

It has to be recognized that our study has some limitations. First, this was a single-center retrospective study based on observational data extracted from the MIMIC-IV database, which made it difficult to establish a definitive causal relationship. Second, we were unable to trace back the missing data from the database, which led us to remove some of the patients with missing data, which resulted in a moderate sample size and required the results of a large sample size cohort study to support our findings. Third, we were unable to compare the TyG-BMI index with other current IR measurement techniques. Fourth, extracting blood glucose and lipid data as the first measurements of patients admitted to the ICU did not fully determine whether these measurements were derived from fasting patients. In addition, we were unable to elucidate the time of CHD onset and the primary cause of death, which would have reduced the clinical relevance of the current analysis.






Conclusion

We found an L-shaped association between the TyG-BMI index and 365-day all-cause mortality in critically ill patients with CHD. As the TyG-BMI index increased, the mortality rate of patients tended to decrease linearly. The TyG-BMI index may serve as an effective tool for classifying and preventing the risk of developing CHD. In addition, given the obesity paradox, BMI should be of equal concern in patients with a definite diagnosis of CHD.
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MYV time, days 6 (0, 54) 0 (0, 63) 26 (0, 149) <0.001
CRRT use, % 0.002
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Length of hospitalization, days 11 (6,21) 10 (5, 17) 11 (6, 22) 0.142
Length of ICU, days 4(2,9 1(2,8) 5(2,13) 0.009

ACEI, Angiotensin 1I coenzyme inhibitor; ARB, Angiotensin II receptor blocker; CCB, Calcium channel blocker.
MV, Mechanical ventilation; CRRT, Continuous renal replacement therapy; ICU, Intensive Care Unit.
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Age> 65 Reference 1.65 (1.34-1.87) 0.075 1.25 (1.24-2.42) 0.450
Hypertension 0.920
0 Reference 1.15 (1.94-2.17) 0.098 1.05 (0.96-1.37) 0725
1 Reference 1.72 (0.92-1.27) 0441 1.25 (0.97-1.52) 0.422
T2DM 0739
0 Reference 1.32 (1.09-1.42) 0.092 1.22 (1.79-2.02) 0.409
1 Reference 1.38 (1.12-3.97) 0.206 1,53 (1.22-2.44) 0.087
TIDM 0566
0 Reference 1.28 (1.22-1.97) 0.120 1.13 (0.82-1.07) 0.172
1 Reference 1.19 (0.91-1.64) 0.691 121 (1.01-1.14) 0.542
CKD 0.183
0 Reference 0.92 (1.44-2.87) 0.552 071 (1.24-3.81) 0.086

7 1 Reference 1.23 (0.96-1.25) 0.053 1.22 (1.06-1.55) 0.062
AMI 0.056
0 Reference 1.45(1.62-1.80) 0551 1.01(1.55-2.33) 0.326
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Sroke 0371
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T2DM, Diabetes mellitus type 2; TIDM, Diabetes mellitus type 1; CKD, Chronic kidney disease; AMI, Acute myocardial infarction.





OEBPS/Images/fendo.2025.1513898_cover.jpg
& frontiers | Frontiers in Endocrinology

Association between triglyceride glucose-
body mass index and 365-day mortality in
patients with critical coronary heart disease





OEBPS/Images/table3.jpg
Model 1 Model 2 Model 3 Model 4

HR (95% CI) HR (95% CI) HR (95% Cl) HR (95% CI)
Low TyG-BMI index 1.00 (Reference) - 1.00 (Reference) - 1.00 (Reference) - 1.00 (Reference) -
Medium TyG-BMI index 0.70 (0.54- 0.91) 0.007 0.79 (0.60- 1.03) 0.077 0.74 (0.57-0.97) 0.030 0.71 (0.54-0.93) 0.012
High TyG-BMI index 0.84 (0.65-1.09) 0.188 0.99 (0.75-1.30) 0919 0.83 (0.63-1.11) 0.219 0.74 (0.56-0.99) 0.049

Model 1: Crude.
Model 2: Adjust: Age, Sex.
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index (n=296) index (n=297) index (n=296)
Age, years 77 (66, 84) 71 (62, 79) 67 (60, 74) <0.001
Sex, % 0.582
Female 103 (34.80%) 94 (31.65%) 92 (31.08%)
Male 193 (65.20%) 203 (68.35%) 204 (68.92%)
BMI, kg/m? 23 (21,25) 29 (27, 31) 36 (33, 40) <0.001

Comorbidities, %

Hypertension 0.497
0 176 (59.46%) 165 (55.56%) 163 (55.07%)
1: 120 (40.54%) 132 (44.44%) 133 (44.93%)

T2DM <0.001
0 219 (73.99%) 193 (64.98%) 148 (50.00%)
i} 77 (26.01%) 104 (35.02%) 148 (50.00%)

TIDM 0.171
0 285 (96.28%) 292 (98.32%) 291 (98.31%)
) 11 (3.72%) 5 (1.68%) 5 (1.69%)

CKD 0.064
0 217 (73.31%) 239 (80.47%) 217 (73.31%)
1 79 (26.69%) 58 (19.53%) 79 (26.69%)

AMI 0.022
0 207 (69.93%) 176 (59.26%) 196 (66.22%)
1 89 (30.07%) 121 (40.74%) 100 (33.78%)

Sroke 0.041
0 250 (84.46%) 271 (91.25%) 259 (87.50%)
1 46 (15.54%) 26 (8.75%) 37 (12.50%)

Severity of illness

Sofa 40 (28,7.0) 4.0 (2.0, 8.0) 6.0 (3.0, 10.0) <0.001
Aps iii 44 (34, 56) 42 (30, 55) 48 (34, 66) 0013
Sirs 3.00 (2.00, 3.00) 3.00 (2.00, 3.00) 3.00 (2.00, 3.00) 0035
Saps ii 39 (31, 47) 35 (27, 46) 41 (29, 51) 0.006
Oasis 33 (27, 40) 33 (26, 39) 35 (27, 43) 0.060

Vital signs

HR, bpm 86 (74, 98) 84 (72, 99) 86 (74, 100) 0.700
SBP, mm Hg 122 (108, 138) 124 (108, 142) 120 (105, 139) 0.131
DBP, mm Hg 68 (55, 82) 70 (59, 81) 68 (57, 81) 0358
Laboratory tests
WBC, K/uL 118, 15) 12 (9, 16) 13 (10, 18) <0.001
RBC, K/uL 3.64 (2.96, 4.19) 3.93 (3.26, 4.44) 3.87 (3.26, 447) <0.001
Glucose, mg/dL 123 (101, 160) 135 (109, 185) 165 (131, 226) <0.001
| TG, mg/dL 90 (70, 126) 118 (87, 167) 160 (110, 257) <0.001
TC, mg/dL 129 (114, 151) 133 (119, 166) 131 (118, 155) 0049
Bilirubin, mg/dL 0.70 (0.50, 0.90) 0.67 (0.50, 0.90) 070 (0.50, 1.00) 0558
HDL-C, mg/dL 41 (36, 51) 39 (34, 47) 36 (31, 40) <0001
LDL-C, mg/dL 65 (54, 82) 68 (59, 99) 67 (59, 85) 0012
Creatinine, mg/dL 1.10 (0.80, 1.60) 1.10 (0.90, 1.40) 1.20 (0.90, 1.70) 0.006
TnT, ng/mL 077 (0.17, 1.53) 0.96 (0.21, 2.63) L11 (021, 2.13) 0014

BMI, Body mass index; T2DM, Diabetes mellitus type 2; TIDM, Diabetes mellitus type 1; CKD, Chronic kidney disease; AMI, Acute myocardial infarction; Sofa, Sequential organ failure
assessment; Aps iii, Acute physiology score I1; Sirs, Systemic inflammatory response syndrome; Saps ii, Simplified acute physiology score II; Oasis, Oxford acute severity of illness score; HR,
Heart rate; SBP, Systolic blood pressure; DBP, Diastolic blood pressure; WBC, White blood cell count; RBC, Red blood cell count; TG, Triglyceride; TC, Total cholesterol; HDL-C, High density
lipoprotein cholesterol; LDL-C, Low density lipoprotein cholesterol; TnT, Troponin T.





