
Abstract:

Background: In acute myocardial infarction (AMI) the

extent of the coronary artery lesion is evaluated by

coronary angiogram (CAG). Recent evidences suggest

that, ratio of triglyceride and high-density lipoprotein

cholesterol (TG/HDL-C) could be a non-invasive marker

for the prediction of the extent of coronary artery lesion.

The aim of this study was to evaluate the association

between TG/HDL-C ratio and the extent of coronary artery

lesion assessed by coronary CAG among AMI patients.

Objective: The aim of this study was to assess

relationship between TG to HDL-C ratio and extent of

coronary artery lesion in AMI patients.

Materials & Method: This cross-sectional study was

carried out in the Department of Cardiology, Chittagong

Medical College Hospital in 224 admitted AMI patients.

Blood samples were taken within 24 hours of admission

following AMI for fasting lipid profile assessment, (total

cholesterol (TC), HDL-C, low-density lipoprotein

cholesterol (LDL-C) and TG). Each patient was underwent

CAG within 2 to 6 weeks of the events and angiographic

findings were classified according to presence of

significant stenosis, number of vessel involved and

Gensini score.

Results: The subjects consisted of 197 males and 27

females with a mean age of 51.24 (±11.22) years. Mean

value of TC was 185.74 (±41.96) mg/ dL, TG was 222.17

(±99.05) mg/dL, HDL-C was 38.92 (±5.46) mg/dL, LDL-C was

127.99 (±36.94) mg/dL, TG/HDL-C was 5.91 (±2.99), median

Gensini score was 28 (Range:1-146). Analysis of receiver

operating characteristic curves showed that only TG/HDL-

C and TG were useful for detecting high Gensini score

(score >42), with the former more area under the curve

(AUC: 0.611; 95% CI: 0.531-0.691; p=0.008). The TG/HDL-C was

an independent predictive factor (Odds ratio: 2.706; 95% CI:

1.397-5.242; p = 0.003) for the presence of significant

coronary artery lesion on CAG. Linear regression analysis

revealed that, age and TG/HDL-C ratio significantly predicted

Gensini score.

Conclusion: TG and HDL-C ratio was independently

associated with extent of coronary artery lesion.
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Introduction:

Around the world, cardiovascular disease (CVD) is
recognized as the leading cause of death (accounting
for approximately 31% of all deaths) and is predicted to

remain as such in 2030.1 Myocardial infarction (MI) is
one of the most common form of CVD.2 World Health
Organization forecasts an increase of 11% in the burden
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of CVD by 2030, bringing the worldwide number of MI
and stroke to approximately 36.2 million.3

Although the incidence of MI is decreased in the
industrialized nations partly because of improved health
systems and implementation of effective public health
strategies, nevertheless the rates are surging in the
developing countries such as South Asia, parts of Latin
America, and Eastern Europe.4 Due to lack of national
population-based surveys or central administrative health
data it is hard to find accurate information on the
prevalence of MI in Bangladesh. However, a recent review
observed a high CVD prevalence along with an upward
trend in Bangladeshi adults.5

“Dyslipidemia” refers to an abnormality within the lipid
profile, encompassing a variety of disorders relating to
elevations in total cholesterol (TC), low density lipoprotein
cholesterol (LDL-C), or triglyceride (TG), or conversely,
lower levels of high-density lipoprotein cholesterol (HDL-
C). The dyslipidemia may present as a single disorder
affecting only one lipoprotein parameter, or may represent
a combination of lipoprotein abnormalities, such as
elevated TG and low HDL-C.6

The third Adult Treatment Panel (ATP) Guidelines of the
US National Cholesterol Education Program (NCEP
2001) recommend a full fasting lipoprotein profile,
including TG, TC, HDL-C, and LDL-C. According to ATP III
guideline dyslipidemia is considered with Serum TC >
200 mg/dl, TG >150 mg/dl, LDL-C >100 mg/dl, HDL-C
<40mg/dl (male) and <50mg/dl (female). Although the
guidelines only provide for evaluation of individual lipid
fractions, the application of ratios such as TC/HDL-C
and TG/HDL-C may offer a refined risk assessment by
simultaneously considering both anti-atherogenic and
atherogenic lipid parameters.

Selective coronary angiography remains the gold
standard to determine the extent of CAD, because it is
the only technique that can simultaneously provide both
functional and anatomic information for the estimation of
ischemic burden of CAD.7

Significant CAD was defined as ≥70% stenosis in any of
the three major epicardial coronary arteries or a left main
coronary artery stenosis ≥50%. Patients were grouped
as having single vessel disease (SVD), double vessel
disease (DVD) and triple vessel disease (TVD) according
to the number of vessel involvement.8

To determine the severity of CAD Gensini score was also
estimated in the study. Gensini score is a widely used
angiographic scoring system for quantifying the severity
of CAD.9

Several studies have reported the condition of
dyslipidemia among CAD patients of Bangladesh but the
study assessing association between TG to HDL-C ratio
and severity of CAG findings among MI patients.10-11

There are few studies on TG/HDL-C ratio in AMI and their
Angiographic correlation in Bangladesh. The relevance
of this study is to correlate relationship of TG/HDL-C in
AMI and to see their angiographic severity. In developing
countries like Bangladesh, coronary angiogram facility
is limited to the tertiary care hospitals and specialized
hospital. If we can find any relation between TG/HDL-C
ratio and severe coronary artery lesion, then that will
helpful to influence the decision of a strategy non invasive
investigation in patients with AMI. So we can predict
invasive investigation by non-invasive way, which will in
long run reduce morbidity and mortality due to coronary
artery disease in our country.

Materials and Methods:

Study design and patients:

This is a hospital based Cross-sectional study was
conducted on 224 patients of AMI admitted in Department
of cardiology, Chittagong Medical College & Hospital,
Chattogram, Bangladesh and underwent CAG within 2-
6 weeks of events during May 2019 to April 2020.

Purposive sampling was done. Patients were excluded
on the background of refusal  to give consent, severe
comorbid condition like renal failure, liver failure, stroke.

Study procedure:

In this study, patients with acute myocardial infarction
were assessed during their admission for the eligibility
in the study. After inclusion an informed written consent
was taken from the patient. Demographic profile of the
patient including age, sex and occupation and major risk
factors like diabetes, hypertension, dyslipidemia,
smoking, family history of CAD, were recorded. The body
height was measured in the standing position without
shoes. Weight was measured similarly without shoes
and heavy dresses.

With all aseptic precautions 5 ml of fasting blood sample
was drawn and sent to biochemistry laboratory for
analysis. Fasting lipid profile was determined on the day
of blood collection in enzymatic kinetic method by
Siemens Dimension EXL 200 auto analyzer made in
Germany. Then TG/HDL-C ratio was calculated as more
than 4 and less than 4.

Subsequently patients were undergoing coronary
angiography after the AMI events as per the hospital
protocol. Coronary Angiography was performed in Cath
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lab of cardiology ward by SHIMADZU BRANSIST alexa
C12 (ceiling mounted angiographic machine) made in
Japan. Coronary angiogram was obtained for each
coronary vessel in e”2 projections in cardiology ward.
Analysis of the coronary angiograms was performed
visually by an experienced operator. The severity of the
CAD was assessed by vessel score and Gensini score.

Data analysis:

The statistical analysis was carried out by using
Statistical Package for Social Sciences (SPSS-23).
Quantitative or continuous variables were described as
mean ± standard deviation median (range). Means were
compared using independent sample t-test between two
groups. Qualitative or categorical variables were
described as frequencies and proportions. Proportions
were compared by using chi-square test.

Correlation between two variables was determined by
Pearson correlation coefficient. A ROC curve was used
to determine the diagnostic performance of TG/ HDL-C
ratio in the prediction of the extension of coronary artery
lesion. Binary logistic regression and linear regression
analysis were conducted to determine the independent
predictive factors for severe CAG findings. Theses
analysis included the variables which were found to have
significant association with CAG findings in bivariate
analysis. Statistical significance and confidence interval
were set at p<0.05 and 95% level respectively.

Results:

The present cross sectional study intended to investigate
the relation of TG to HDL- C ratio with angiographic
severity of CAD in patient’s admitted with AMI. Finally, 224
patients admitted with AMI and had CAG were included
in the analysis. The findings obtained from data analysis
are presented below:

The mean age of 224 patients with AMI was 51.24±11.22
(Range: 26-70) years and 87.9% of participants were
men. Regarding occupation majority of the men were
either doing institutional service or un-institutional job
and in women majority were housewife.

In the 224 AMI patients most prevalent risk factor was
dyslipidemia present in 211 (94.2%) of patients
followed by smoking in 174 (77.8%), overweight and
obesity in 131 (59%), DM in 82 (37%), hypertension in
73 (33%) and family history of CAD in 59 (26%) of
patients (Figure 1).

Out of 224 patients with AMI 148 of them were diagnosed
as NSTEMI (66.1%) and other 76 (33.9%) were
diagnosed as STEMI (Figure 2).

Table-I

Lipid profile of the patients (n=224)

Parameters Mean (±SD)

Total cholesterol (mg/dl) 185.74±41.96

LDL cholesterol (mg/dl) 127.99±36.94
HDL cholesterol (mg/dl) 38.92±5.46
Triglyceride (mg/dl) 222.17±99.05
Triglyceride/HDL-C 5.91±2.99

Table I shows that, mean LDL-C, and mean TG values
were higher than the expected normal values (<100mg/
dl and <150mg/dl respectively) among the studied
patients. Similarly mean HDL-C level was lower than the
expected normal values (≥40 mg/dl for male and ≥50mg/
dl for female). However, mean TC value was within  the
expected normal range (<200mg/dl) in the studied AMI
patients. Mean TG/HDL-C ratio was also higher than the
normal expected value <4.

Among the lipid sub fractions most prevalent lipid
abnormality was high LDL-C present in 183 (81.7%) of
patients followed by high TG present in 163 (72.8%), low

Fig.-1: Distribution of risk factors of CAD among AMI

patients (n=224)
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Fig.-2: Distribution of the patients by AMI type (n= 224)
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HDL-C in 163 (56.7%) and high TC in 80 (35.7%) patients
(Figure 3). About 63% (141/224) patients had TG/HDL-C
ratio ≥4. Only 13 (5.8%) patients had normal lipid profile
in all sub fractions and had TG/HDL-C ratio <4.

Table-III

Bivariate association between CAG findings and TG/

HDL-C category in AMI patients (n=224)

                        TG/HDL-C of the patients

Variables <4 ≥4 p value
(n=83) (n=141)

Significant CAD
Present 40(48.2) 113(61.7) 0.001*

Absent 43(51.8) 28(38.3)
Number of vessel
involved

Single 50(60.2) 60(42.6)
Double 18(21.7) 37(26.2) 0.027*

Triple 15(18.1) 44(31.2)
Gensini tertile

Low 32(38.6) 41 (29.1)
Medium 35(42.2) 48(34.0) 0.021*

High 16(19.3) 52(36.9)
a<40 mg/dl for male and <50mg/dl for female. Data are expressed
as frequency (percentage); *p value derived from Chi-square
test. Significant values are in bold face.

Table III shows that association between angiographic
findings of the AMI patients and their TG/HDL-C pattern. It
shows that, patients with TG/HDL-C ≥4 have severe  CAG
findings in terms of all the three characteristics like,
significant stenosis, vessel  number and Gensini tertile
compared to the patients with TG/HDL-C <4.

The scattered plot in Figure 4 shows that, among the
224 AMI patient’s TG/HDL-C had a positive correlation
with Gensini score. It indicates that, as the TG/HDL-C
ratio increases the Gensini score of the AMI patients also
increase. This positive correlation was statistically
significant (p=0.011).

Fig.-3: Prevalence of abnormal lipid sub-fractions and

ratio among AMI patients (n=224)
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Table-II

Angiographic profile of the patients (n=224)

Characteristics Frequency (%)

Significant CAD Present 153 (68.3)

Absent 71 (31.7)

No of involved vessel Single vessel 110 (49.1)

Double vessel 55 (24.6)

Triple vessel 59 (26.3)

Median (Range) 28 (1-146)

Gensini score Low (score ≤20) 45 (33.5)

Intermediate 78 (34.8)

(score 21-42)

High (score >42) 71 (31.7)

Data are expressed as frequency (percentage) if not otherwise
mentioned.

Out of 224 AMI patients underwent CAG, majority (68.3%)

have significant obstruction in angiogram. About half of

the patient’s had SVD. About one fourth of the patients

had double vessel and triple vessel diseases each.

Patients’ were divided into tertile according to their

Gensini score, and 45 (33.5%) patients were in lowest

tertile of Gensini score had score equal to or below 20

and 71 (31.7%) patients were in highest tertile had score

>42 (Table II).
Fig.-4: The relationship between TG/HDL-C and Gensini

scores (n=224)
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Table-IV

Area under the curve (AUC) with 95% CI for

different lipid parameters for predicting high

Gensini score (n=224)

Variables AUC           95% CI of AUC p value

Lower Upper
limit limit

TG/HDL-c 0.611 0.531 0.691 0.008

TG 0.600 0.519 0.680 0.016
TC 0.503 0.421 0.585 0.946
LDL-C 0.496 0.415 0.577 0.919
HDL-C 0.455 0.370 0.539 0.274

CI: confidence interval

ROC analysis demonstrated a significant diagnostic
value of TG/HDL-C ratio and TG level of the AMI patients
to detect AMI patients having high Gensini score (Figure
5 and Table IV).

Discussion:

The present study observed the mean age of the AMI
patients was 51.24±11.22 years ranging from 26 to 70
years. Previous studies from Bangladesh reported
similar age distribution of patients with AMI with mean
age around 51 years with maximum number of the

patients in the age range of 51-60 years.10-12 In contrast
to these findings from Bangladesh, studies from India
reported comparatively higher mean age like 62.74 ±
13.6 years, 13 56.06 ± 11.29 years,14 and 56.75 ± 10.47
years. 15 Moreover, western study has reported higher
mean age as compared to these studies conducted in
Asia such as study (68 years).16

With regard to sex distribution, 87.9% of our study
population was male and only 12.1% was female (male:
female ratio of 7.2:1), showing a clear male
preponderance. Similar sex ratio with male predominance
were also observed by other studies.10-12

Regarding the traditional risk factors, it was found in the
current study that, most of the patients of AMI (211/224;
94.2%) had unrecognized dyslipidemia. Similar to this
finding reported such high prevalence (85.1% and 82.1%
respectively) of unrecognized dyslipidemia among the
admitted patients for first time AMI.12,17 Followed by
dyslipidemia the other risk factors in descending order
were smoking (77.8%), overweight and obesity (59%),
DM (37%), hypertension (33%) and family history of CAD
(26%). Amin et al., (2014) reported that smoking was
found in the highest (65.3%) number followed by
hypertension (51.7%), overweight (50.8%), DM (42.4%)
and family history of CAD (10.2%). Major CAD risk factors
were noted to be very prevalent in the present study, which
is similar to previous published  data evaluating the
prevalence of these risk factors in Bangladesh.18-19

The present study demonstrated that, among the lipid
sub fractions most prevalent lipid abnormality was high
LDL-C present (81.7%), followed by high TG (72.8%),
low HDL-C (56.7%) and high TC (35.7%). Several studies
have reported varying prevalence and type of dyslipidemia.
The prevalence of high TG (28-72.2%), high LDL
cholesterol (23.3-44.5%), low HDL (27-72.2%) and high
TC (19-38.7%) were observed from different region of
India and Bangladesh.10,11,21 These variations can be
explained by differences in the study population with
respect to age and sex distribution, inclusion of patients
with CVD and population or hospital-based study.

In the current study coronary angiographic severity was
assessed by presence or absence of significant
obstruction, number of vessel involvement and Gensini
score    calculation. It was observed that 68.3% patients
had significant obstruction.

Regarding vessel involvement 49.1% had SVD, 24.6%
DVD and 26.3% TVD. Almost similar result has been
observed by other study.14,16

This study showed that patients with TG/HDL-C ≥4 have
severe CAG findings in terms of all the three parameters

Fig.-5: ROC curves for TG/HDL-C ratio and individual

lipid sub-fractions in predicting for high Gensini score

(>42) in AMI patients (n=224).
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like, significant stenosis, vessel number and Gensini
tertile compared to the patients with TG/HDL-C <4. About
38.3% patients without significant obstruction had high
TG/HDL-C ratio (≥4) whereas 61.7% patients with
significant obstruction had high TG/HDL-C ratio (≥4).

The multivariate analysis by binary logistic regression
showed that a subject with TG/HDL-C value ≥4 had higher
odds of having significant coronary lesion than AMI
patients with TG/HDL-C vale <4 (adjusted OR=2.706;
95% CI=1.397-5.242).

Previous reports have shown that high TG/HDL-C ratios
correlate independently with presence of angiographic
coronary artery disease (defined as stenosis >70%)
among men and women even after adjustment for
traditional risk factors, including diabetes. 22-24 The
present study was also able to reproduce this finding in
AMI patients and extend the observation to demonstrate
that the TG/HDL-C ratio was also associated with
coronary artery disease severity as expressed by a
Gensini score.

Conclusion:

In this study high TG/HDL-C ratio (≥4) correlated with
severity of CAD in terms of Gensini score and significant
obstruction. High TG/HDL-C ratio was found as the most
important predictor of severe coronary heart disease
among all the lipid variables examined.
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