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ABSTRACT

This study aimed to investigate the diagnostic value of combined echocardiography and residual cholesterol in asymptomatic myocar-
dial ischaemia. One hundred and fifty-seven patients were seen at Hefei BOE Hospital from 2019 to 2022. The patients were divided
into two groups, the observation group (n=90, confirmed asymptomatic myocardial ischaemia) and the control group (n=67, negative
diagnosis), based on coronary angiography. The observation group had significantly higher residual cholesterol levels (p=0.001). A
combined approach of echocardiography and serum residual cholesterol values showed statistically higher accuracy (p<0.05), with ROC
curve analysis supporting the superiority of this method [AUC 0.788 (0.711-0.865), Yoden index 0.576]. It also demonstrated higher
sensitivity (88.9%) and specificity (68.7%). The study concluded that combined echocardiography and serum residual cholesterol
testing offer superior diagnostic efficacy and practicality for asymptomatic myocardial ischaemia, recommending it for the clinical use.
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Cardiovasculardiseaseaffectsapproximately 330 millionindivi-
duals in China, with a significant 11.39 million subset suffering
from coronary heart disease.' Coronary artery disease, charac-
terised by atherosclerotic plaques, can lead to myocardial
tissue ischaemia, hypoxia, or necrosis. Despite advances in
diagnosingandtreating coronary heartdiseases, ratesof subse-
quent myocardial infarction, stroke, and peripheral arterial
disease remain high. Modifiable cardiovascular disease risk
factors, including smoking, hypertension, dyslipidaemia,
diabetes, and obesity, can be managed to reduce mortality, but
the residual risk remains.” In recent years, higher residual
cholesterol has been identified as anindependent risk factor for
atherosclerotic heart disease, irrespective of LDL levels.’ This
studyaimedtoevaluatethediagnosticvalue ofcombiningecho-
cardiographyandresidual cholesterolmeasuresforearly detec-
tion of asymptomatic myocardial ischaemia in patients with
coronary artery disease.

Asymptomatic myocardial ischaemia, characterised by lack of
symptoms such as chest pain but evident in ECG changes like
ST-segment shifts or T-wave inversion, is a concern for clini-
cians.
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This study assessed 157 patients (100 males, 57 females,
average age 59.64 = 7.19 years) suspected of this condition at
Hefei BOE Hospital. Coronary angiography confirmed 90 cases
forming the observation group, with the remaining 67 as
controls.

Morning fasting venous blood was collected and analysed for
biochemical parameters, including triglycerides, total choles-
terol, HDL-C, and LDL-C levels. Residual cholesterol referred to
theamountofcholesterol withinthe body thatis aside from LDL-
Cand HDL-C. This encompasses elements such as triglycerides
and intermediate-density lipoprotein cholesterol (IDL-C). Echo-
cardiography was performedtoassess heartstructureandfunc-
tion, specifically focusing on abnormal ventricular wall motion.
Aresidual cholesterol threshold of >0.51 mmol/L and presence
of abnormal wall motion served as the two diagnostic criteria.*®
Ina combined diagnosis, a positive diagnosis was made if either
of the two tests produced a positive result indicating the pres-
enceofmyocardialischaemia.

The comparison of the general conditions of the two groups
showed thatthere were no statistical differencesin age, gender
composition, history of hypertension, history of smoking,
history of diabetes, BMI level, TC, LDL-C, and HDL-C levels; the
TG levelsinthe observation group were higher than those in the
control group, and the differences were statistically significant
(p<0.05).Comparisonofresidual cholesterollevelsinthe obser-
vation group and control group showed that the observation
group had significantly higher levels (1.12 = 0.91 mmol/L vs.
0.66+0.36 mmol/L), a difference that was statistically signifi-
cant(t=3.895,p=0.001).

Journal of the College of Physicians and Surgeons Pakistan 2024, Vol. 34(01):115-117 115



Feng Chun Lin, Xiao Fei He and Qing Qing Li

Table I: Positive predictive value and accuracy of three testing methods for asymptomatic myocardial ischaemia, n (%).

Testing Method Gold Standard

Positive Predictive Value Accuracy

Observation Group
(n=90)

Control Group
(n=67)

61
29
54
36
80
10

Positive
Negative
Positive
Negative
Positive
Negative

Echocardiography
Residual cholesterol

Combined detection method

2

X
p

22
45
23
44
21
46

61/83 (73.49) 106/157 (67.52)

54/77 (70.13) 98/157 (62.42)
80/101 (79.21) 126/157 (80.25)

2.001
0.368

12.633
0.002
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Figure 1: ROC curves of the predictive value of three testing

methods for asymptomatic myocardial ischaemia.
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When comparing the accuracy of the three testing methods,
the combined detection method showed more accuracy than
either echocardiography or residual cholesterol testing
alone. The difference was statistically significant (p <0.05,
Table ).

The ROC curves for the diagnosis of asymptomatic
myocardial ischaemia by the 3 methods were constructed
separately, in which the area under the curve (AUC) value
for the diagnosis of asymptomatic myocardial ischaemia
using residual cholesterol alone was 0.628 (95% Cl:
0.540-0.717, p=0.006, Yorden index = 0.257, sensitivity =
60.0%, specificity = 65.7%). Similar values for asymptomatic
myocardial ischaemia using echocardiography alone was
0.680, 0.595-0.766, <0.001, 0.350, 67.8%, and 67.2%,
respectively. The combined predictive efficacy of these two
methods was found to be the highest: the AUC value was
0.788 (with a 95% Cl of 0.711, AUC=0.865, p=0.001), the
Youden index was 0.576, the sensitivity was 88.9%, and the
specificity was 68.7% (Figure 1).

Residual cholesterol is a hot topic of research in recent years
in relation to coronary atherosclerotic heart disease,
calculated from total cholesterol, HDL-C and LDL-C in serum,
which can be obtained during the routine examination of
patients and is easy to operate. Previous studies had shown
that every 1 mmol/L increase in residual cholesterol levels

was associated with a 2.8-fold increase in the risk of ischae-
mic heart disease.’ Langsted et al. confirmed the association
of high levels of residual cholesterol with major cardio-
vascular and cerebrovascular events in a cohort study of
109,574 patients recruited from the Copenhagen General
Population Study (CGPS).°

In a precedent controlled study with 12,563 participants, a
subset analysis revealed a notable relationship between
residual cholesterol =0.51 mmol/L and coronary heart
disease (OR=1.952, 95% Cl=1.276-2.988, p=0.002).
Adopting the same cut-off in the present study, residual
cholesterol above 0.51 mmol/L accurately predicted
asymptomatic myocardial ischaemia (AUC=0.628), affirming
the prognostic potential of residual cholesterol for coronary
atherosclerotic disease. Its inclusion in routine clinical
diagnostics warrants further exploration. When combined
with echocardiography, residual cholesterol yielded a
significantly improved AUC of 0.788, highlighting its superior
sensitivity and specificity compared to stand-alone testing.

This study, being a unicentric, retrospective analysis with a
non-randomised sample, posed limitations to the
generalisability of the results. Residual cholesterol,
calculated from multiple data points and not-yet-a-routine
clinical measures, may involve potential error. Furthermore,
interactions between residual cholesterol and variables like
age, sex, blood pressure, and diabetes are not fully clarified,
warranting further investigation. In conclusion, combining
echocardiography and residual cholesterol testing can
enhance the diagnosis of asymptomatic myocardial
ischaemia, demonstrating high sensitivity and specificity. Its
implementability due to ease of use and accessibility makes
it beneficial in clinical settings.
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