
Journal of Clinical and Diagnostic Research. 2025 Dec, Vol-19(12): OC11-OC15 1111

DOI: 10.7860/JCDR/2025/77610.22101 Original Article

In
te

rn
al

 M
ed

ic
in

e 
S

ec
tio

n Association of Fasting Blood Sugar 
to High-density Lipoprotein Ratio with 

Short Term Outcome in Patients of Acute 
Coronary Syndrome: A Cohort Study

INTRODUCTION
The ACS an umbrella term for disorders caused by abrupt, 
reduced blood flow to the heart, encompassing UA, NSTEMI, 
and STEMI [1]. It is a foremost global cause of morbidity and 
mortality, requiring prompt detection and appropriate treatment to 
improve patient outcomes  [2,3]. Its pathogenesis often involves 
atherosclerotic plaques rupture and thrombus formation, blocking 
coronary arteries partially or completely [1,4]. Understanding its 
mechanisms and identifying prognostic markers are vital in early 
and accurate identification  of high-risk patients is crucial for 
improving outcomes [4].

Biomarkers play a crucial role in diagnosing, risk stratification, 
and ACS  treatment [5-7]. They support physicians in assessing 
the severity of the condition, forecasting outcomes, and tailoring 
treatment  strategies [5,6,8]. In recent practice interest has been 
seen focused on metabolic and lipid biomarkers, including Fasting 
Blood Glucose (FBG) and HDL-c, due to their relationship to CV risk 
and its outcomes  [9-11]. Incorporating these markers into clinical 
practice can enhance prognostic accuracy and enable tailored 
therapies [7].

FBG reflects the glycaemic status, with elevated levels linked 
to endothelial dysfunction, oxidative stress and inflammation, 
all contributing to the atherosclerosis progression [11-13]. 
Consequently, monitoring FBG levels in ACS patients is essential for 
comprehending individuals at heightened risk of adverse outcomes 

and notifying effective glycaemic management strategies [11,12]. 
Similarly, HDL-c known for its protective CV effects complements 
FBG in assessing the risk [14-18]. Given the individual prognostic 
significance of both FBG and HDL-c in CV outcomes, combining 
these markers as ratio offers a more comprehensive evaluation of 
CV risk in ACS patients [9,10]. The F:H integrates the detrimental 
effects of hyperglycaemia with the protective benefits of HDL-c, 
potentially identifying high-risk patients even when individual 
markers appear normal [19].

Various studies suggest this ratio provides a valuable tool for 
identifying high-risk patients and predicting adverse outcomes in 
ACS patients [9,10,20]. Yet, there is insufficient evidence regarding 
the prognostic value of this ratio in predicting short-term adverse 
CV outcomes among these patients. Previous research [9,19,20] 
predominately focused on individual biomarkers in isolation, and 
there is lack of robust studies in evaluating the combined ratio as 
a comprehensive prognostic marker in ACS patients [10]. With this 
background, the objective of the study was to investigate the F:H 
with risk of developing MACE in patients with ACS and to find the 
association of the F:H with MACE and CV mortality in patients with 
ACS at 30-day post-discharge after admission.

MATERIALS AND METHODS
The present present hospital-based cohort study was conducted in 
the Department of General Medicine, at Mahatma Gandhi Medical 
College and Research Institute, a tertiary care teaching hospital in 
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ABSTRACT
Introduction: Acute Coronary Syndrome (ACS), which includes 
Unstable Angina (UA) and Myocardial Infarction (MI) both ST-
elevated and non-ST-elevated (STEMI and NSTEMI), is a critical 
condition with high morbidity and mortality, emphasising the 
need for early identification of prognostic markers. Although 
biomarkers like Fasting Blood Sugar (FBS) and High-Density 
Lipoprotein cholesterol (HDL-c) have been individually linked 
to Cardiovascular (CV) health, the combined FBS/HDL-c ratio’s 
(F:H) potential as a prognostic marker for short-term outcomes 
in ACS patients is not well understood.

Aim: To investigate the association of F:H ratio Major Adverse 
Cardiovascular Events (MACE) and CV mortality within 30 days 
of discharge in ACS patients.

Materials and Methods: The present hospital-based analytical 
cohort study was conducted from June 2023 to May 2025 at the 
tertiary care teaching hospital, in Pondicherry, India. The study 
included 95 patients, of age >18 years and both genders, newly 
diagnosed with ACS. On admission, FBS and HDL-c levels 
were measured, and outcomes were evaluated 30-day post-

discharge. Analysis was done in Statistical Package for Social 
Sciences (SPSS) software (ver_24.0) and inferential statistics 
was done based on the normality of the variables and p-value 
<0.05 was considered statistically significant.

Results: Among 95 ACS patients, majority were males (70.5%), 
with the mean age of 59.89±13.31 years. About 64.2% had 
diabetes and the ACS types included NSTEMI (36.8%), UA 
(30.5%), and STEMI (32.6%). Mean FBS and HDL-c was 
141.67±57.80 mg/dL and 38.69±12.96 mg/dL, and the F:H was 
4.075±2.42. Within 30-day post-discharge, 24.2% experienced 
MACE, and 10.5% suffered CV death, with F:H significantly 
associated with MACE (p<0.001) and CV death (p 0.030). The 
diagnostic level was found to be at ≥3.26 by Receiver Operating 
Characteristics (ROC) curve and the sensitivity and negative 
predictive value was 73.91% and 83.78%, respectively. At ≥3.26 
found to be statistically significant with MACE (p 0.019).

Conclusion: Elevated F:H strongly associate with adverse 
outcomes in ACS, suggesting their usefulness as a prognostic 
marker for targeted therapies, requiring further studies with 
larger populations.
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Pondicherry, India for the period of two years (June 2023 to May 
2025) after obtaining Institutional Human Ethics Committee (IHEC) 
approval (MGMCRI/Res/01/2021/31/IHEC/81). 

Sample size calculation Considering the prevalence of diabetes 
among ACS patients were 37.6% [21], with absolute precision of 10% 
and 5% as the nonresponse rate, the sample size was calculated 
as 95 (calculated using OpenEpi software ver. 3.01; Open-Source 
Epidemiologic Statistics for Public Health). Consecutive sampling 
technique was used to include the patients for the study until the 
desired sample size was achieved.

Inclusion criteria The included study participants were the newly 
diagnosed ACS patients  (STEMI, NSTEMI, and UA) confirmed by 
Electrocardiography (ECG) and 2D Electrocardiogram (ECHO) over 18 
years of both genders.

Exclusion criteria Patients with known history of CV disorders, 
dyslipidaemia patients who were on medication, liver disorders, 
cerebrovascular accident, pregnant and lactating mothers were 
excluded from the study.

Study Procedure 
After obtaining the informed consent, data were collected using 
a preformed performa. The questionnaire included demographic 
details, lifestyle factors (e.g., alcohol and smoking), and prior 
medical history. Patients diagnosed with dyslipidaemia were taken 
when (Total Cholesterol (TC) >200 mg/dL; Low-Density Lipoprotein 
cholesterol (LDL-C) >130 mg/dL; HDL-c <40 mg/dL (men) and 
<50 mg/dL (women); Triglycerides (TGL) >150 mg/dL). Followed 
by laboratory investigations such as FBS and HDL-c levels were 
measured upon admission and assessed F:H. MACE was also 
assessed. The outcome of the study were the MACE and mortality 
at the end of 30-days.

STATISTICAL ANALYSIS
The data was entered in MS Excel (Ver_2007) software and analysis 
was carried out using SPSS (Version 24.0, developed by IBM Corp, 
Armonk, New York) software. Categorical variables were measured 
in terms of frequencies and percentages. Continuous variables 
were expressed as mean and Standard Deviation (SD) or median 
with Interquartile Range (IQR). Data were analysed based on the 
type of variables and the normal distribution between two groups. 
Independent t-test is done for parametric and Pearson’s Chi-square 
test is done for non-parametric variables. The p-value <0.05 was 
considered as statistically significant.

RESULTS
The mean age of the study participants were 59.89±13.31 years. 
[Table/Fig-1] shows the sociodemographic, Co-morbidity and risk 
factors among the study participants. The outcomes of the study 
were projected in [Table/Fig-2], where 35 (36.8%) presented with 
NSTEMI and about 23 patients (24.2%) had MACE. A significant 
majority of 85 patients (89.5%) survived, whereas 10 patients 
(10.5%) succumbed to the condition at the end of 30-days follow-up.  
[Table/Fig-3] shows the clinical and laboratory investigations among 
the study participants.

Variables Results 

Age (in years) (mean±SD) 59.89±13.31

Gender
Male 67 (70.5)

Female 28 (29.5)

Type 2 diabetes mellitus
Yes 61 (64.2)

No 34 (35.8)

Systemic hypertension
Yes 53 (55.8)

No 42 (44.2)

Outcome n (%)

ACS diagnosis

NSTEMI 35 (36.8)

STEMI 31 (32.6)

UA 29 (30.5)

Death
Yes 10 (10.5)

No 85 (89.5)

Outcome
MACE 23 (24.2)

No MACE 72 (75.8)

[Table/Fig-2]:	 Outcome of the study among the participants (N=95).
ACS: Acute coronary syndrome; NSTEMI: Non-ST segment elevation of Myocardial infarction; 
STEMI: ST segment elevation of myocardial infarction; UA: unstable angina; MACE: Major adverse 
cardiovascular events

Variables Mean±SD

Vitals

Systolic Blood Pressure (SBP) (mmHg) 123.68±22.26

Diastolic Blood Pressure (DBP) (mmHg) 75.68±12.60

Laboratory investigations

Fasting Blood Sugar (FBS) (mg/dL) 141.67±57.80

High Density Lipoprotein Cholesterol (HDL-c) (mg/dL) 38.69±12.96

FBS: HDL-c 4.071±2.42

Haemoglobin (Hb) (mg/dL) 12.12±2.46

[Table/Fig-3]:	 Clinical and laboratory variables among the patients with ACS (N=95).
SD: Standard deviation

[Table/Fig-4] shows the association of co-morbidity, risk factors and 
laboratory findings with the outcomes of the study. Considering the 
MACE events, patients with Type 2 Diabetes Mellitus (T2DM) had 
82.6% of MACE during the follow-up period and were statistically 
significant (c2 4.470; 95% Confidence Interval (CI) 0.091, 0.955; 
p-value 0.034). While for the other Co-morbidity and risk factors 
were not statistically significant with the MACE events. As for the 
mortality at 30-day follow-up, none of the risk factors and Co-
morbidity were not statistically significant. The F:H were strongly 
associated with both MACE and 30-day mortality and statistically 
significant (p<0.001 and 0.030, respectively) when compared to the 
patients without MACE and no death.

The ROC curve [Table/Fig-5] illustrates that the F:H has a certain 
level of effectiveness in discriminating between patients with and 
without MACE at the level of 3.26 value, where its sensitivity and 
specificity was 73.91% (95% CI: 51.59-89.77%) and 43.06% (95% 
CI: 31.43-55.27%), respectively. The negative predictive value was 
83.78% with 95% CI was 71.19 to 91.53% in predicting the false 
results [Table/Fig-6].

The association of F:H with the outcomes among the study 
participants shown that patients with ≥3.26 F:H had higher 
incidence of MACE (34%) compared to patients with ≤3.26 (66%), 
and statistically significant (p 0.019). As for the mortality at 30-day 
follow-up, were not statistically significant [Table/Fig-7].

DISCUSSION
The present cohort study, we assessed the association of F:H with 
risk of developing MACE in patients with ACS and to correlate it 
with CV mortality at 30-day post-discharge after admission. It was 
found that patients with T2DM had higher incidence of MACE when 

Dyslipidaemia
Yes 7 (7.4)

No 88 (92.6)

Smoking
Yes 13 (13.7)

No 82 (86.3)

Alcohol
Yes 19 (20.0)

No 76 (80.0)

[Table/Fig-1]:	 Demographic details of the study participants (N=95).
Numbers in brackets represents percentages. SD: Standard deviation
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compared to other co-morbidities and risk factors, and statistically 
significant (p 0.03). The F:H were strongly associated with both 
MACE and 30-day mortality and statistically significant (p<0.001 
and 0.030, respectively). ROC curve showed that F:H has a certain 
level of effectiveness in discriminating between patients with and 
without MACE at the level of 3.26 value, where its sensitivity and 
specificity was 73.91% and 43.06%, respectively. The negative 
predictive value was 83.78%. The association of F:H with the 
outcomes among the study participants shown that patients with 
≥3.26 F:H had higher incidence of MACE compared to patients with 
≤3.26 and were statistically significant p=0.019.

Studies indicates that elevated FBG are associated with worse 
outcomes in patients with ACS. Study done by Cid-Álvarez B et al., 
indicated that FBG were the significant predictor of mortality in non-
diabetic ACS patients [12]. Similarly, another study done by Buturlin 
K et al., resulted that improving plasma glucose levels are associated 
with the increased one-year mortality in non-diabetic ACS patients 

Variables 

MACE Mortality at 30-day-follow-up

No Yes p-value No Yes p-value

Co-morbidity and risk factors

Type 2 diabetes mellitus

Yes 42 (58.3) 19 (82.6)
0.034a

54 (63.5) 7 (70.0)
0.686a

No 30 (41.7) 4 (17.4) 31 (36.5) 3 (30.0)

Systemic hypertension

Yes 40 (55.6) 13 (56.5)
0.935a

46 (54.1) 7 (70.0)
0.339a

No 32 (44.4) 10 (43.5) 39 (45.9) 3 (30.0)

Smoking

Yes 11 (15.3) 2 (8.7)
0.424a

12 (14.1) 1 (10.0)
0.720a

No 61 (84.7) 21 (91.3) 73 (85.9) 9 (90.0)

Alcohol

Yes 14 (19.4) 5 (21.7)
0.811a

18 (21.2) 1 (10.0)
0.403a

No 58 (80.6) 18 (78.3) 67 (78.8) 9 (90.0)

Dyslipidaemia

Yes 5 (6.9) 2 (8.7)
0.780a

7 (8.2) 0 (0)
0.346a

No 67 (93.1) 21 (91.3) 78 (91.8) 10 (100.0)

ACS types

STEMI 10 (22.2) 21 (42.0)

0.103a

29 (34.1) 2 (20.0)

0.275aNSTEMI 18 (40.0) 17 (34.0) 29 (34.1) 6 (60.0)

UA 17 (37.8) 12 (24.0) 27 (31.8) 2 (20.0)

Laboratory findings

FBS (mg/dL) 131.31±48.77 174.13±71.74 0.002b 138.65±53.12 167.40±87.94 0.138b

HDL (mg/dL) 39.44±11.32 36.35±17.21 0.321b 38.42±11.39 41.00±23.15 0.555b

FBS:HDL-c 3.54±1.71 5.73±3.44 <0.001b 3.88±1.99 5.64±4.60 0.030b

Hb (mg/dL) 12.00±2.27 12.48±3.02 0.416b 12.01±2.48 13.05±2.18 0.209b

[Table/Fig-4]:	 Association of Co-morbidity, risk factors and laboratory findings with the outcomes among the study participants (N=95).
aPearson Chi-square test; bIndependent t-test was used. p-value <0.05 were statistically significant and indicated in boldface. Numbers indicated in brackets were percentages. SD: Standard deviation; 
ACS: Acute coronary syndrome; STEMI: ST elevated myocardial infarction; NSTEMI: Non-ST elevated myocardial infarction; UA: Unstable angina; FBS: Fasting blood sugar; HDL-c: high-density lipoprotein 
cholesterol; Hb: Haemoglobin; MACE: Major adverse cardiovascular events

[Table/Fig-5]:	 ROC Curve analysis for F:H in predicting MACE.

Diagnostic characteristics Value 95% CI

Sensitivity 73.91% 51.59 to 89.77%

Specificity 43.06% 31.43 to 55.27%

Positive predictive value 29.31% 23.23 to 36.23%

Negative predictive value 83.78% 71.19 to 91.53%

Accuracy 50.53% 40.07 to 60.95%

[Table/Fig-6]:	 Diagnostic characteristics of Fasting Blood Sugar (FBS) to High-Density 
Lipoprotein (FBS/HDL) Ratio at 3.26.

Variables 

FBS/HDL category
Total 
n (%) p-value≤3.25 ≥3.26

MACE

MACE 6 (13.3) 17 (34.0) 23 (24.2)
0.019a

No MACE 39 (86.7) 33 (66.0) 72 (75.8)

Mortality at 30 days

Yes 5 (11.1) 5 (10.0) 10 (10.5)
0.860

No 40 (88.9) 45 (90.0) 85 (89.5)

[Table/Fig-7]:	 Association of Fasting Blood Sugar (FBS) to High-Density Lipoprotein 
(FBS/HDL-c) Ratio and outcomes among the study participants (N=95).
*Pearson Chi-square test was used. p-value <0.05 were statistically significant and indicated in 
boldface
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[22]. Similarly, study done by Ma L et al., showed that a positive linear 
association with glucose level and 30-day MACE especially in STEMI 
patients (p 0.03) was similar to our study findings [23]. Thus, elevated 
glucose levels impair the CV system and increases the MACE among 
the ACS patients. Though HDL-c which is cardioprotective factor plays 
a major role in ACS patients, which had anti-inflammatory, antioxidant, 
and anti-thrombotic properties [24,25]. Framingham study by Castelli 
WP et al., showed that higher HDL-c level is associated with reduced 
coronary events in both genders aged 49 years and older, where the 
HDL-c present ≥80th percentile had half the risk when compared to 
patients in <20th percentile, that underscores its protective role [26]. 
Moreover, reduced HDL-c was associated with worse outcomes, with 
increased morality rates, which was studied by Ishida M et al., [18].

Combining FBG and HDL-c markers which had individual 
prognostic significance into a single ratio could offer a more accurate 
assessment of CV risk in ACS patients, integrating the negative 
effects of hyperglycaemia with the protective benefits of HDL-c 
[9,10]. The major advantages of F:H includes, at first, it provides 
a more sophisticated risk assessment by consideration both 
excessive glucose levels and low HDL-c levels, both of which are 
independently associated with poor CV outcomes, where it helps to 
identify people at higher risk of adverse outcomes despite having 
generally normal levels of FBG or HDL-c when viewed separately. 
Second, the F:H may improve risk categorisation and allow for 
more personalised treatment options. Finally, F:H is relatively easy 
to obtain from routing blood test, making it a practical and cost-
effective tool for clinical settings [14,24].

The FBS to HDL-c cholesterol (F:H) ratio has been identified as a 
major predictor of CV events in a variety of investigations. In our 
study, both MACE and CV mortality at 30-day follow-up showed 
statistically significant (p<0.001 and 0.030, respectively) implying 
that F:H emerged as a critical marker for the adverse outcomes, 
emphasising its potential utility in risk stratification and prognosis 
in ACS patients. This is in consistent with prior research, done 
by Deng S et al., where greater F:H ratio was associated with an 
increased risk of MACE and CV death in ACS patients when the 
ratio at the lower quartiles [10]. Another study by Guo QQ et al., 
done among 6645 non-diabetic patients shown that all-cause and 
CV mortality increased in patients with higher F:H group (Hazard 
Ratio (HR) 1.284), which indicates that F:H as an independent 
prognostic factor for MACE in ACS patients [27].

In the current study it was found that a greater F:H (≥3.26) was 
significantly related with an elevated risk of MACE and were 
statistically significant, yet for the CV mortality within 30-day after 
discharge were not significant statistically in patients with ACS. The 
current study findings were similar to the study done by Deng S et 
al., where at the threshold values of >3 and more had an increased 
risk for MACE and CV death in patients with ACS [10]. This is in 
also consistent with the study done by Guo QQ et al., where the 
survival analysis suggested that F:H tend to have the increased 
accumulated risk for ACS patients [27]. All these indicates that F:H 
might be a novel biomarker for the risk stratification for the clinical 
outcomes in patients with ACS.

There are a few strengths and limitations of the study to be worth 
mentioning. The strength of the study includes that this is first study 
in Pondicherry to assess the F:H as the predictive factor for ACS 
diagnosis. The consistency of our findings with existing literature 
reinforces the importance of comprehensive metabolic control in 
ACS patients. Current clinical guidelines, such as those from the 
American Heart Association (AHA) and the European Society of 
Cardiology (ESC), emphasise the management of blood glucose 
levels and lipid profiles in patients with CV diseases. The current  
study also supports these guidelines by highlighting the predictive 
value of the F:H, suggesting that it could be used as an additional 
marker for risk stratification in ACS patients.

The clinical implications of our findings suggest that: (i) The F:H should 
be incorporated into risk stratification tools for ACS patients to identify 
those at higher risk of adverse outcomes; (ii) Patients with a high F:H 
might benefit from personalised treatment plans that include intensive 
lifestyle interventions, pharmacotherapy aimed at improving both 
glucose and lipid profiles, and possibly newer therapeutic agents 
targeting both metabolic pathways; (iii) Enhanced monitoring during 
hospitalisation and closer follow-up post-discharge for patients with 
elevated F:H can help mitigate the risk of MACE and mortality.

Limitation(s)
One of the major limitations was that it was a hospital-based study 
where the generalisability of the result was not possible. Finally, the 
duration of the follow-up was shorter (30-day) to assess the MACE, 
where the longer-term outcomes were unable to assess.

CONCLUSION(S)
The current study demonstrated that an elevated F:H is significantly 
predictive of short-term adverse CV outcomes in patients with ACS. 
Specifically, an F:H ration ≥3.26 effectively identifies individuals at 
higher risk of MACE withing 30 days post-discharge. Furthermore, the 
presence of T2DM notably increases the risk of these adverse events, 
underscoring  the importance of rigorous metabolic control in ACS 
management. Compared to assessing FBS and HDL-c individually, 
the combined ratio provides superior prognostic value, allowing 
for improved patient  risk stratification. Hence, the study advocates 
incorporating the F:H ratio into clinical practice to facilitate targeted 
therapeutic interventions and enhance personalised patient care.

Acknowledgement
We thank all the medical interns, and nurses for their generous 
assistance and support. I also extend my gratitude to the laboratory 
technicians who supported the study.

Authors’ contribution: VR, SS- Conceptualisation; VR, SS, KSC- 
Methodology; VR, DM- Software; SS, KSC- Validation; DM- Formal 
Analysis; DM- Investigation; VR, DM- Resources; VR- Data Curation; 
DM- Writing – Original Draft Preparation; VR, SS- Writing – Review 
and Editing; KSC- Visualisation, Supervision; VR, SS- Project 
Administration.

REFERENCES
	 Singh A, Museedi AS, Grossman SA. Acute Coronary Syndrome. [Updated 2023 [1]

Jul 10]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2025 
Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK459157/.

	 Pop C, Matei C, Petris A. Anticoagulation in acute coronary syndrome: Review [2]
of major therapeutic advances. Am J Ther. 2019;26:e184-97. Doi: 10.1097/mjt. 
0000000000000913.

	 Voudris KV, Kavinsky CJ. Advances in management of stable coronary artery [3]
disease: The role of revascularization? Curr Treat Options Cardiovasc Med. 
2019;21(3):15. Doi: 10.1007/s11936-019-0720-9.

	 Kumar A, Cannon CP. Acute coronary syndromes: Diagnosis and management, [4]
part I. Mayo Clin Proc. 2009;84:917-38. Doi: 10.4065/84.10.917.

	 Chacko S, Haseeb S, Glover BM, Wallbridge D, Harper A. The role of biomarkers [5]
in the diagnosis and risk stratification of acute coronary syndrome. Future Sci 
OA. 2017;4:FSO251-FSO251. Doi: 10.4155/fsoa-2017-0036.

	 Nagesh CM, Roy A. Role of biomarkers in risk stratification of acute coronary [6]
syndrome. Indian J Med Res. 2010;132:627-33. Doi: 10.4103/0971-
5916.73419.

	 Salvagno GL, Pavan C. Prognostic biomarkers in acute coronary syndrome. [7]
Ann Transl Med. 2016;4(13):258. Doi: 10.21037/atm.2016.06.36.

	 Timmis A. Acute coronary syndromes: Risk stratification. Heart. 2000;83(2):241-[8]
46. Doi: 10.1136/heart.83.2.241.

	 Dragut RM, Rusu E, Cursaru R, Rusu F, Cursaru A, Popescu H, et al. Relationship [9]
between fasting insulin concentration as a risk factor for cardiovascular disease 
and high-density lipoprotein cholesterol levels in patients with chronic hepatitis C. 
Diabetes. 2018;67:440-P. Doi: 10.2337/db18-440-p.

	 Deng S, Wang Z, Zhang Y, Xin Y, Zeng C, Hu X. Fasting blood glucose to [10]
high-density lipoprotein cholesterol ratio in relation to short-term outcomes in 
patients with acute coronary syndrome. SSRN Electron J. 2021. Doi: 10.2139/
ssrn.3943529.

	 Hsu BG, Chen YC, Lee RP, Lee CC, Lee CJ, Wang JH. Fasting serum level [11]
of fatty-acid-binding protein 4 positively correlates with metabolic syndrome in 
patients with coronary artery disease. Circ J. 2010;74:327-31. Doi: 10.1253/
circj.cj-09-0568.



www.jcdr.net	 Donisri Morampudi et al., A Study on Ratio of Fasting Blood Sugar to High-density Lipoprotein

Journal of Clinical and Diagnostic Research. 2025 Dec, Vol-19(12): OC11-OC15 1515

PARTICULARS OF CONTRIBUTORS:
1.	 Resident, Department of General Medicine, Mahatma Gandhi Medical College and Research Institute, Sri Balaji Vidyapeeth (Deemed to be University), Pondicherry, India.
2.	 Assistant Professor, Department of General Medicine, Mahatma Gandhi Medical College and Research Institute, Sri Balaji Vidyapeeth (Deemed to be University), 

Pondicherry, India.
3.	 Assistant Professor, Department of General Medicine, Mahatma Gandhi Medical College and Research Institute, Sri Balaji Vidyapeeth (Deemed to be University), 

Pondicherry, India.
4.	 Professor, Department of General Medicine, Mahatma Gandhi Medical College and Research Institute, Sri Balaji Vidyapeeth (Deemed to be University), Pondicherry, India.

PLAGIARISM CHECKING METHODS: [Jain H et al.]

•  Plagiarism X-checker: Jan 04, 2025
•  Manual Googling: Jun 04, 2025
•  iThenticate Software: Jun 06, 2025 (10%)

Etymology: Author OriginNAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Sethuraj Selvaraj,
Assistant Professor, Department of General Medicine, Mahatma Gandhi Medical 
College and Research Institute, Sri Balaji Vidyapeeth (Deemed to be University), 
Pondicherry, India.
E-mail: drsethuraj2016@gmail.com

Date of Submission: Dec 30, 2024
Date of Peer Review: Mar 31, 2025
Date of Acceptance: Jun 09, 2025

Date of Publishing: Dec 01, 2025

Author declaration:
•  Financial or Other Competing Interests:  None
•  Was Ethics Committee Approval obtained for this study?  Yes
•  Was informed consent obtained from the subjects involved in the study?  Yes
•  For any images presented appropriate consent has been obtained from the subjects.  NA

Emendations: 7

	 Cid-Alvarez B, Gude F, Cadarso-Suarez C, Gonzalez-Babarro E, Rodriguez-[12]
Alvarez MX, Garcia-Acuna JM, et al. Admission and fasting plasma glucose for 
estimating risk of death of diabetic and nondiabetic patients with acute coronary 
syndrome: Nonlinearity of hazard ratios and time-dependent comparison. Am 
Heart J 2009;158:989-97. Doi: 10.1016/j.ahj.2009.10.004.

	 Ray S, Bairagi AK, Guha S, Ganguly S, Ray D, Basu AK, et al. A simple way [13]
to identify insulin resistance in non-diabetic acute coronary syndrome patients 
with impaired fasting glucose. Indian J Endocrinol Metab. 2012;16:S460-S464. 
Doi: 10.4103/2230-8210.104132.

	 Cordero A, Moreno-Arribas J, Bertomeu-González V, Agudo P, Miralles B, Masiá [14]
MD, et al. Low levels of high-density lipoproteins cholesterol are independently 
associated with acute coronary heart disease in patients hospitalized for chest 
pain. Rev Esp Cardiol Engl Ed. 2012;65:319-25. Doi: 10.1016/j.rec.2011.09.003.

	 Tian L, Li C, Liu Y, Chen Y, Fu M. The value and distribution of high-density [15]
lipoprotein subclass in patients with acute coronary syndrome. PloS One. 
2014;9:e85114-e85114. Doi: 10.1371/journal.pone.0085114.

	 González-Pacheco H, Amezcua-Guerra LM, Vazquez-Rangel A, Martínez-[16]
Sánchez C, Pérez-Méndez O, Verdejo J, et al. Levels of high-density lipoprotein 
cholesterol are associated with biomarkers of inflammation in patients with 
acute coronary syndrome. Am J Cardiol. 2015;116:1651-57. Doi: 10.1016/j.
amjcard.2015.09.009.

	 Boudi FB, Kalayeh N, Movahed MR. High-Density Lipoprotein Cholesterol (HDL-C) [17]
levels independently correlates with cardiac arrhythmias and atrial fibrillation. 
J Intensive Care Med. 2018;35:438-44. Doi: 10.1177/0885066618756265.

	 Ishida M, Itoh T, Nakajima S, Ishikawa Y, Shimoda Y, Kimura T, et al. A low [18]
early high-density lipoprotein cholesterol level is an independent predictor of in-
hospital death in patients with acute coronary syndrome. Intern Med Tokyo Jpn 
2019;58:337-43. Doi: 10.2169/internalmedicine.0264-17.

	 Golshahi J, Validi E, Akbari M. The association between fasting serum insulin, [19]
apo-lipoproteins level, and severity of coronary artery involvement in non-diabetic 
patients. Adv Biomed Res. 2014;3:192-192. Doi: 10.4103/2277-9175.140624.

	 Wan K, Zhao J, Huang H, Zhang Q, Chen X, Zeng Z, et al. The association [20]
between triglyceride/high-density lipoprotein cholesterol ratio and all-cause 
mortality in acute coronary syndrome after coronary revascularization. PloS One. 
2015;10:e0123521-e0123521. Doi: 10.1371/journal.pone.0123521.

	 Zhou M, Liu J, Hao Y, Liu J, Huo Y, Smith SC, et al. Prevalence and in-hospital [21]
outcomes of diabetes among patients with acute coronary syndrome in China: 
Findings from the Improving Care for Cardiovascular Disease in China-Acute 
Coronary Syndrome Project. Cardiovasc Diabetol. 2018;17:147. Doi: 10.1186/
s12933-018-0793-x.

	 Buturlin K, Minha S, Rozenbaum Z, Neuman Y, Shlezinger M, Goldenberg I, et [22]
al. Admission plasma glucose levels within the normal to mildly impaired range 
and the outcome of patients with acute coronary syndrome. Eur Heart J Acute 
Cardiovasc Care. 2017;6:738-43. Doi:10.1177/2048872616641900.

	 Ma L, Li Y, Pei J, Wang X, Zheng K, Zhao Z, et al. Elevated glucose on admission [23]
was an independent risk factor for 30-day major adverse cardiovascular events 
in patients with STEMI but Not NSTEMI. Rev Cardiovasc Med. 2024;25:46. Doi: 
10.31083/j.rcm2502046.

	 Nguyen A, Adams H, Yap N, Gin J, Wilson AM. Abstract 16133: High density [24]
lipoprotein cholesterol is an alternative marker to troponin for acute coronary 
syndrome in high risk patients. Circulation. 2014;130. Doi: 10.1161/circ.130.
suppl_2.16133.

	 Nagao M, Nakajima H, Toh R, Hirata K, Ishida T. Cardioprotective effects of high-[25]
density lipoprotein beyond its anti-atherogenic action. J Atheroscler Thromb 
2018;25:985-93. Doi: 10.5551/jat.RV17025.

	 Castelli WP, Garrison RJ, Wilson PW, Abbott RD, Kalousdian S, Kannel WB. [26]
Incidence of coronary heart disease and lipoprotein cholesterol levels. The 
Framingham Study. JAMA. 1986;256:2835-38.

	 Guo QQ, Zheng YY, Tang JN, Wu TT, Yang XM, Zhang ZL, et al. Fasting [27]
blood glucose to HDL-c ratio as a novel predictor of clinical outcomes in non-
diabetic patients after PCI. Biosci Rep. 2020;40:BSR20202797. Doi: 10.1042/
BSR20202797.

http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

