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Abstract

Having detailed the association amongst abdominal obesity(AO) ,type2 diabetes mellitus(
T2DM), Heart failure with preserved ejection fraction (HFpEF ), and role of adipose tissue
(AT) impairment with adipocytokines,role of Diabetic cardiomyopathy (DbCM) that is
associated with greater HFpEF incidence,role of epigenetics, therapy inclusive of Sodium
Glucose Transporter 2( SGLT 2)hampering agents, glucagon like peptide 1(GLP-1)-1
receptor agonist(GLP-1RA), as innovative mechanistic modes for the avoidance of HFpEF
by utilization of GLP-1RA as innovative mechanistic modes for the avoidance of HFpEF,
the countercontrolling  Renin-Angiotensin system(RAS), part of escalated TG’s and
diminished HDL-C in the formation of IR as well as metabolic
syndrome(MetS) ,emphasized the significanceof triglyceride-glucose (TyG)index &other
TyG indices for instance triglyceride-glucose body mass index (TyG-BMI) ], triglyceride-
glucose waist circumference (TyG-WC), in addition to triglyceride-glucose waistto-height
ratio (TyG-WHtR) marker for evaluating IR in contrast to the euglycemic-hyperinsulinaemic
clamp test .Further we detailed role of TyG index as anticipator of HFpEF prognosis. Here
we further detail howall indices inclusive of TyG)index, TyG-BMI, the atherogenic index of
plasma (AIP), as well as the metabolic score for insulin resistance (METS-IR), might be a
meaningful anticipator of HFpEF prognosis. Such observations emphasize the significance
of evaluating IR indices, specifically the TyG index, in the risk evaluation as well as
management approaches for HFpEF patients. Nevertheless, noticeably requirement exists
to corroborate their observations of Chinese study in variable populations for guaranteeing

their application along with generalization.

Key Words; Insulin resistance( IR); metabolic syndrome; HFpEF; type2 diabetes mellitus(
T2DM; hypertriglyceridemia; TyG index; TyG-BMI; AIP; METS-IR
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Introduction

Earlier havingdetailed the association amongst abdominal obesity(AO) ,type2 diabetes mellitus( T2DM),
Heart failure with preserved ejection fraction (HFpEF ), and role of adipose tissue (AT) impairment on
liberation of adipocytokines, & non coding RNA that possess a key role in the intraorgan crosstalk amongst
AT & cardiovascularsystem(CVS). Adipocytokines inclusive of adiponectin,leptin,resistin,visfatin
,omentin,angiopoietin like protein, zinc—a-2glycoprotein,glypican 4,lipocalin 2,secreted frizzled — related
protein(SFRP),retinol binding protein-4, TNFa ,IL-6 as well as IL-18. Additionally, Diabetic
cardiomyopathy (DbCM)that as per the Framingham Heart Study men along with women which had DM
possessed 2.4 as well as 5 fold greater incidence of Heart failure(HF) respectively . Patients of DM
possessed greater prevalence of HF with variation from 19-26%Furthermore ,role of epigenetics inclusive of
DNA methylation,histone post-translational modifications, histone acetylation, miRNAs,circRNA, Inc RNAs
histonedeacetylase( HDAC)1-6; cardiac remodelling , cardiac fibrosis, cardiac hypertrophy, LV hypertrophy,
modes of cell demise for instance cardiomyocyte apoptosis ,autophagy, pyroptosis and PI3K&other various
signalling pathways. Recently we further updated therapy inclusive of Sodium Glucose Transporter 2( SGLT
2)hampering agents, glucagon like peptide 1(GLP-1)-1 receptor agonist(GLP-1RA), as innovative
mechanistic modes for the avoidance of HFpEF by utilization of GLP-1RA. Particularly GLP-1RA in case
of patients with obesity, or metabolic syndrome(MetS) or obese diabetic patients tackling the sequelae of
obesity on the heart in addition to on HFpEF, the countercontrolling Renin-Angiotensin system(RAS) along
with avoidance of cardiovascular injury in such a background. Lastly, GLP-1 axis is detailed in the form of
anti diabetic, anti obesity along with anti cardiac remodeling pathway. Moreover, previously we have outlined
part of escalated TG’s and diminished HDL-C in the formation of IR as well as MetS, &ii)emphasized the
significanceof triglyceride-glucose (TyG)index &other TyG indices for instance triglyceride-glucose body
mass index (TyG-BMI) ],triglyceride-glucose waist circumference (TyG-WC), in addition to triglyceride-
glucose waistto-height ratio (TyG-WHtR) marker for evaluating IR in contrast to the euglycemic-
hyperinsulinaemic clamp test .Further we detailed role of TyG index as anticipator of HFpEF prognosis[1-8].
Here we further detail howall TyG indices might be a meaningful anticipator of HFpEF prognosis.

Heart failure with preserved ejection fraction (HFpEF) represents a substantially prevalent, complicated, as
well as,heterogeneous disorder, that has the properties of symptoms along with signs of heart failure (HF)
without obvious left ventricular systolic dysfunction [9,10]. Although presently a diminishing tendency in
the incidence of HF exists totally, the prevalence of HFpEF is persistently escalating , attributing to greater
than 50%o0f newly diagnosed HF cases, with an incidence rate of about 27 cases per 10,000 person-years [11-
13]. Acknowledged the restricted therapeutic avenues for HFpEF in addition to the considerable load added

by its greater mortality as well as readmission rates on healthcare cost [14], it is of considerable significance
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to isolate patients at extensive risk dependent on modifiable clinical properties in addition to intervene on

such variables to ameliorate their risks.

HFpEF commonly coexists with metabolic comorbidities, with greater than 80% of patients being overweight
or obese [15], about 20-40% having diabetes, as well as greater than 40% suffering from hyperlipidemia [16].1t
has been corroborated that insulin resistance (IR) possesses a crucial part in the crosstalk amongst metabolic
condition in addition to HFpEF [17, 18], significantly affecting cardiomyocyte working [18,19]. IR portrays
a diminished sensitivity along with insulin responsiveness [20]. At present , plethora of non-insulin-
dependent indices are frequently utilized in the form of surrogate markers for assessing IR. These are inclusive
of the triglyceride-glucose (TyG) index, the TyG index with body mass index (TyG-BMI), the atherogenic
index of plasma (AIP), as well as the metabolic score for insulin resistance (METS-IR). The TyG index is
attained by calculating fasting plasma glucose (FBG) in addition to triglyceride (TG) quantities. Ideal cut-off
values for the TyG index have been displayed in the form of 8.72 for males along with 8.92 for females [21,
22]. TyG-BMI is an exhaustive index that is a product of the TyG index with the BMI. The objective of index
is to yield a greater exhaustive evaluation of a person’s IR status in addition to risks associated with
obesity. Analogous readings for TyG-BMI have been displayed in the form of 224.59 for males along with
234.02 for females [22]. The calculation of AIP gets obtained in the form of the logarithm base 10 of the ratio
of TG to high-density lipoprotein cholesterol (HDL-C). The AIP is utilized to asssess the association amongst
lipid profiles as well as the risk of atherosclerosis. Despite it does not directly determine IR, greater quantities
of AIP have an association with IR states. Readings varying from — 0.3 to 0.1 are correlated with low
cardiovascular(CV) risk, 0.1 to 0.24 with medium CV risk, in addition to greater than 0.24 with extensive CV
risk [23]. METS-IR is a scoring system that incorporates, plethora of metabolic specifications for quantfication
of a person’s extent of IR. It is inclusive of pointers of FBG, BMI, TG, as well as HDL-C. A score greater
than 40.16 on the METS-IR has been displayed to be associated with a significantly escalated risk of diabetes
[24]. Noticeably, It is of considerable significance that at present there is no absolute extent for normal
readings for such IR indices. The normal array possess the capacity of differing, based on the study population
along with results of attraction . Thereby, the aforementioned thresholds need to be taken into account in
the form of reference readings instead of conclusive parameters. Studies have illustrated that escalation of
such indices are intricately correlated with escalated risks of all-cause mortality as well as inimical CV
processes in different cardiovascular disease(CVD’s) [25, 26]. Nevertheless, the capacity of variable IR indi-
ces to anticipate all-cause mortality in addition to HF hospitalization in HFpEF patients has not been
substantially evaluated, along with a head-to-head contrasting of their anticipative readings for clinical

results in HFpEF is absent.
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Thereby, the objective of such longitudinal cohort study was evaluation of in addition to contrasting the
anticipative performance of four IR indices—i)TyG,ii) TyG-BMl, iii)AlP, as well asiv) METS-IR—for long-
term results in the HFpEF population. Furthermore, they explored the conglomerative action of such indices
on the present risk anticipation gadget, the Meta-Analysis Global Group in ChronicHeart Failure (MAGGIC)
risk score [27].

Ni et al. [28], enrolled patients with HFpEF from January 2012 as well as and December 2023. The definitions
of outcome was comprised of major adverse cardiovascular event (MACE), that incorporated all-cause
mortality in addition to rehospitalization for heart failure. The plausible linear association was looked at the
association amongst the IR indices along with MACE. Furthermore, to assess the conglomerative prognostic
value of the TyG index, they performed exhaustive evaluation by utilization of area under the curve (AUC),
the continuous net reclassification index (cNRI), as well as the integrated discrimination index (IDI).

They observed overall 8693 patients met the inclusion criteria in addition to, got included in the ultimate
assessment. The average age of the patients was 70.59 + 10.6 years, with 5045 (58.04%) being male. The
Kaplan-Meier survival evaluation displayed that greater of the four IR indices was correlated with greater risk
of MACE (all log-rank P < 0.05). Once considered lesser in the form of a continuous variable, the TyG index
illustrated a significant correlation amongst MACE (HR 2.1, 95% CI 1.98-2.23, P < 0.001 in model 1; HR
1.81,95% C11.73-1.9, P <0.001 in model 2; HR 1.68, 95% CI 1.6-1.76, P < 0.001 in model 3). Once divided
into quartiles, the highest quartile of the TyG index (Q4) was significantly correlated with MACE (HR 2.48,
95% CI 2.24-2.76, P < 0.001 in model 3). Kindred significant correlation were observed amongst TyG-BMl,
AIP, METS-IR, as well as MACE. The TyG index was observed to escalate the risk stratification capacity of
the MAGGIC score (AUC from 0.601 to 0.666). Once contrasted with other IR pointers, the TyG index
illustrated superior differentiation in addition to reclassification capabilities in anticipating MACE.
Furthermore, the TyG-BMI index displayed a U-shaped association amongst MACE, pointing that both an

escalated along with a lesser TyG-BMI index readings were correlated with an escalated risk(see Figurel-3).
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Figurel

Kaplan-Meier curves by the category of the IR indexes. TyG index (A), TyG-BMI (B), AIP (C), METS-IR
(D). IR, insulin resistance; TyG, triglyceride-glucose; TyG-BMI, triglyceride-glucose index with body mass
index; AIP, atherogenic index of plasma; METS-IR, metabolic score for insulin resistance
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RCS for the associations between the IR indexes and MACE. Red shadows and lines represent the 95% CI.
TyG index (A), TyG-BMI (B), AIP (C), METS-IR (D). HR (95%Cl) was adjusted according to the model 3.
RCS, restricted cubic spline; IR, insulin resistance; MACE, major adverse cardiovascular event; HR, hazard
ratio; Cl, confidence interval; TyG, triglyceride-glucose; TyG-BMl, triglyceride-glucose index with body

mass index; AlP, atherogenic index of plasma; METS-IR, metabolic score for insulin resistance
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Figure3

Subgroup analysis of the IR indexes (per 1 SD) for MACE. TyG index (A), TyG-BMI (B), AIP (C), METS-
IR (D). IR, insulin resistance; SD, standard deviation; MACE, major adverse cardiovascular event; TyG,
triglyceride-glucose; TyG-BMI, triglyceride-glucose index with body mass index; AIP, atherogenic index of
plasma; METS-IR, metabolic score for insulin resistance; HR, hazard ratio; CI, confidence interval; BMI,

body mass index; CKD, chronic kidney disease; LVEF, left ventricular ejection fraction; LA, left atrial

Conclusion
Thereby, the conclusions drawn were full four IR indices are autonomously correlated with MACE in patients
with HFpEF. Noticably, suchIR indices significantly escalate the anticipative correctness of the MAGGIC

score, a broadly utilized risk assessment tool in HFpEF.
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. Of such indices, the TyG index illustrated the greatest differentiatory as well as reclassification capabilities,
yielding the highest conglomerative readings in anticipating MACE in addition to illustrating significant
superiority in contrast to the other indices. Such observations emphasize the significance of evaluating IR
indices, specifically the TyG index, in the risk evaluation as well as management approaches for HFpEF
patients. Nevertheless, noticeably requirement exists to  corroborate their observations in variable

populations for guaranteeing their application along with generalization.
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