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ABSTRACT

Background: Ischemic heart disease results in systolic and diastolic dysfunction (DD), but diastolic function seems to be
more susceptible to ischemia than systolic function. Hence, we investigate the relationship between the extent and severity of
coronary lesions and left ventricular (LV) diastolic function in patients with coronary heart disease. Objective: The objective of
this study was to determine the relationship between the severity of the coronary artery disease (CAD) and LV diastolic function
in patient with non-ST-elevation acute coronary syndrome (NSTE-ACS). Materials and Methods: A total of 109 patients with
NSTE-ACS (NSTI myocardial infarction and unstable angina) were included in the study. All angiographic variables pertinent
to SYNTAX score (SS) calculation were computed using online SS calculator. All patients underwent echocardiographic
examination. Results: Echocardiographic parameters E/e’, left atrial volume index (LAVI), and mitral inflow velocity (E/A)
were measured in all patients and were found that an overall significant difference (P < 0.0001) in the SS between normal,
Grade 1, Grade 2, and Grade 3 DD was seen. The significance of other parameters for determining DD, E/e’, and LAVI was
calculated using Spearman’s correlation which also showed significant positive correlation with SS. 45.8% and 27.5% variation
in the SS is accounted for E/e’ and LAVI alone, respectively. Conclusion: The study shows a positive correlation between
severity of CAD assessed using SS and E/A, E/e’, and LAVI which are various determinants of DD.
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INTRODUCTION left atrial (LA) emptying and left ventricular (LV) filling,
reduces the ability to augment cardiac output with exercise,!
The importance of ischemic heart disease (IHD) in  increases in pulmonary pressure, and results in various
contemporary society is attested to by the almost epidemic  symptoms. The significance of systolic dysfunction on
number of persons afflicted. Ischemia can result in systolic  coronary artery disease (CAD) is well recognized, increasing
and diastolic dysfunction (DD). DD results in ineffective  the rate of major adverse cardiovascular events. As disease
progresses, DD is an increasing concern. DD affects the
mortality rate and hospitalization significantly, resulting
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E H-.:H E ischemia, which leads to asynchronous myocardial relaxation
e and thus affects global diastolic function.! Diastolic function
DOI: 10.5455/jmsph. 2019.1029027102018 E‘ seems more susceptible to ischemia than systolic function and
E can take longer to recover.[**! Diastolic function or inability
of LV to relax occurs in a variety of heart diseases and often
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predates the decline in LV systolic performance. Hence, the
importance of DD is even more in NSTE-ACS which many
at time presents with normal EF but still subsequently found
to have severe CAD on angiography.®7”

Two-dimensional echocardiography has long been used for
the evaluation of patients with ACS because it can assess
global and regional LV function at bedside. In addition to LV
systolic dysfunction and regional wall motion abnormalities,
DD serves as an independent marker for poor prognosis in
ST-elevation myocardial infarction (STEMI).®) However, DD
in NSTE-ACS (unstable angina and STEMI) has continued
to be a gray zone area for a matter of debate.

Although there are data which support DD as a marker
of poor prognosis in patients of STEMLP! to date, there is
a paucity of research involving the relationship between
DD and non-STEMI. The present study was designed to
investigate the relationship between the extent and severity
of coronary lesions and LV diastolic function in patients with
coronary heart disease.

MATERIALS AND METHODS

Study Design and Subjects

In this cross-sectional study, 109 clinically diagnosed patients
of NSTE-ACS (defined wusing the European Society of
Cardiology/American  College of Cardiology guidelines)
admitted in the cardiology wards and Intermediate Coronary
Care Unit (Department of Cardiology, Burdwan Medical College
and Hospital of Burdwan district in West Bengal, India) were
included with prior ethical permission from the Institutional Ethics
Committee, irrespective of age, sex, and religion, over 2 years.
Patients with stable angina, STEMI, ischemic cardiomyopathy,
or alternate diagnosis for the chest pain were excluded from
the study. Detailed history, clinical examination, biochemical,
hematological investigations, electrocardiography, transthoracic
echocardiographic (ECHO), and coronary angiographic findings
were recorded for all patients.

Echo Parameters for DD

PHILIPS HD-7 dedicated 2D-ECHO machine was used for
diastolic assessment of all patients and was carried out by
single operator.

Parameters measured to assess the DD were LA volume
index (LAVI), mitral inflow (patients were grouped in four
categories: Normal, Grade 1, Grade2 and Grade3 and
more), and E/e’ ratio.

SYNTAX Scoring (SS)

SS was used to assess the severity of CAD. Given the
high number of parameters concurring to generate the

SS including the need for calculating a separate score for
each lesion based on its anatomical location and technical
challenges, the score computation requires some minutes
and the use of specific tools. One of these is available at
www.syntaxscore.com. We have used this online tool to
calculate SS for all our patients.

Statistical Methods

Descriptive statistical analysis has been carried out in the
present study. Results on continuous measurements are
presented on mean =+ standard deviation, and the results on
categorical measurements are presented in number (%).
Significance is assessed at a level of 5%. Normality of data
tested by Anderson—Darling test, Shapiro—Wilk, Kolmogorov—
Smirnov test, and visually by quantile-quantile plot. Analysis
of variance has been used to find the significance of study
parameters between three groups of patients. Unpaired #-test
has been used to find the significance of study parameters
between two groups of patients. Multivariate regression
model is used to find the significant predictors of SS, a
prognostic marker for CAD. The statistical software, namely
SAS 9.2 and SPSS 21.0, was used for the analysis of the data,
and Microsoft Word and Excel have been used to generate
graphs and tables.

RESULTS

Subjects were grouped under four categories on the basis
of E/A values, a parameter to determine DD in NSTE-ACS
patients. 7 (6.4%) subjects were in normal group, 51 (46.8%)
subjects in Grade 1 group, 32 (29.4%) in Grade 2 group, and
19 (17.4%) subjects in Grade 3 and more group. An overall
significant difference (P < 0.0001) in the SS between normal,
Grade 1, Grade 2, and Grade 3 was seen [Table 1].

The significance of other parameters for determining DD,
E/e’ [Figure 1], and LAVI [Figure 2] was calculated using
Spearman’s correlation which also showed significant positive
correlation with SS. 45.8% and 27.5% variation in the SS is
accounted for E/e’ and LAVI alone, respectively [Table 2].

DISCUSSION

IHD is a growing pandemic of the modern world associated
with high mortality and developing countries are worst hit
with this menace.!'””

This study was conducted to assess a correlation between
DD and severity of CAD in NSTE-ACS. There are various
parameters to assess the DD, but the parameters considered
in this study, i.e., E/A, E/e’, and LAVI are easily studied
in transthoracic echocardiography. These three parameters
gives us an overall picture of diastolic dysfunction as and
LAVI helps in understanding the long term assessment of the
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Table 1: Correlation of SS with diastolic dysfunction (mitral inflow velocities)

SS

E/A n Mean SD SE 95% confidence Minimum Maximum F P (ANOVA)
interval for mean
Lower Upper
bound bound

Normal 7 12.29 12.632  4.775 60 23.97 2 39 23.026 <0.0001

Grade 1 51 15.67 9.214 1.290 13.08 18.26 3 41

Grade 2 32 25.16 8.762 1.549 22.00 28.32 5 41

Grade 3 and more 19 34.58 9.276 2.128 30.11 39.05 12 48

Total 109 21.53 11.840 1.134 19.28 23.78 2 48

ANOVA: Analysis of variance, SS: SYNTAX score, SD: Standard deviation, SE: Standard error

Table 2: Correlation of SS with E/e’ ratio and LAVI

SS E/e’ LAVI
Spearman correlation (rho) 677** 524%%*
P (two-tailed) <0.001 <0.001
n 109 109

R 0.458 0.275

**Correlation is significant at the 0.01 level (two-tailed). LAVI: Left
atrial volume index, SS: SYNTAX score

DD,!!12] thereby enabling us a simultaneous assessment of
acute and chronic situation.

Assessment of the severity of CAD was done using SS as
it is one of the most validated scoring systems to assess the
severity of CAD. It utilizes most of the anatomic variables
of coronary artery lesions that define its complexity.
Furthermore, with SS, interobserver variability is less.[!’]

In our study, E/e" and Left ventricular ejection index (LVEI),
the other parameters for the assessment of DD also showed
a positive linear correlation with SS (E/e [rho=0.68,
P <0.001] and LVEI [rho=10.52, P<0.001]). 45.8% and
27.5% variation in the SS are accounted for E/e’ and LVEI
alone, respectively. These findings correlate with the findings
of Ohara and Little.’! They also showed that the evaluation
of DD has diagnostic and prognostic roles in the management
of CAD. Du et al.''¥ suggested that LV elevated end-diastolic
pressure (LVEDP) was significantly associated with CAD as
well as its extent and severity.

In our study, subjects were grouped under four categories
on the basis of E/A values, a parameter to determine
DD in NSTE-ACS patients. An overall significant
difference (P < 0.0001) in the SS between normal, Grade 1,
Grade 2, and Grade3 was seen. Statistical significance
between the groups was also calculated, and significant
difference between all of the grades, but no significant
difference in SS between normal and Grade 1 was seen. The
significance of other parameters for determining DD, E/e’,
and LAVI was calculated which also showed significant
positive correlation with SS. Abali ef al.!'5 did not find any

correlation of DD with the severity of CAD probably because
they evaluated only stable CAD patients, unlike NSTEACS
patients in our study.

Diastole is an energy-dependent process, and thus, adequate
energy supply must be available for this process to occur.
During myocardial ischemia, the energy supply is reduced
or abolished. Diastolic function has a lower threshold than
systolic function; therefore, DD precedes the onset of systolic
dysfunction and persists longer than systolic disturbance in
ischemia.!*!® High myocardial stiffness in ischemic zone is
increased with CAD patients. During ischemia, increased
myocardial stiffness in addition to a decreased rate of wall
thinning and slow active pressure decay contributes to the
upward shift in the LV-wall thickness and pressure-volume
relationships which lead to an increased susceptibility to
LVEDP.[517

DD refers to abnormal mechanical property of myocardium
and includes abnormal LV diastolic distensibility, impaired
filling, chamber stiffness, and slow or delayed relaxation.!'®!
In terms of physiology, any mechanism that interferes with
actin-myosin cross-bridge detachment or with removing
calcium from the cytosol can delay the relaxation. DD is
at a higher risk of developing heart failure with preserved
ejection factor.!"”!

Clinically NSTE-ACS is seen as frequently as STE-ACS and
also has a good mortality rate. Creating registry, the largest
data from Indian patients with ACS have shown that the
pattern of ACS among Indians is much different from that of
the Western populations.['%

Hence, our study was utilized DD as a bedside risk
stratification tool for assessing the severity of disease so that
we can formulate and strategize the treatment.

Limitations

There are various parameters to assess the DD, but the
parameters considered in this study, i.e., E/A, E/e’, and LAVI
are easily studied in transthoracic echocardiography. We
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Figure 2: Correlation between SYNTAX score and left atrial
volume index

did not evaluate DD by considering other parameters. Our
study did not include measurement of parameters of DD by
invasive method.

CONCLUSION

The study shows a positive correlation between severity of
CAD assessed using SS and E/A and E/e’ and LAVI which
are various determinants of DD, thereby strengthening the
need to consider and include DD in risk stratification of
NSTE-ACS patients.
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