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Abstract: The exercise electrocardiography test (EET) is still used before coronary angiography in
the diagnosis of chronic coronary syndromes. This study aimed to demonstrate the value of the
combination of a positive EET with the systemic inflammatory index (SII), the plasma atherogenic
index (PAI), and the monocyte/HDL-C ratio (MHR) in the determination of obstructive coronary
artery disease (CAD). This single-center, retrospective study included 540 patients who underwent
coronary angiography after ETT. The patients were separated into Group 1, comprising 434 patients
with normal coronary arteries and non-obstructive CAD, and Group 2, including 106 with obstructive
CAD. In Group 2, the patients were separated into SYNTAX ≤ 22 or ≥23. Glucose, low-density
lipoprotein, white blood cells, and MHR were determined to be significantly higher in Group 2
(p < 0.05). According to the multivariate logistic regression analysis, age, gender, diabetes mellitus,
and low-density lipoprotein were determined to be independent predictors of CAD. In the ROC
curve analysis, a cut-off value of 12 for the MHR in the determination of obstructive CAD had a
sensitivity of 60.4% and a specificity of 53.0%. The main result of this study was that a high MHR is
an indicator of obstructive CAD in patients with positive EET and suspected CAD.

Keywords: chronic coronary syndromes; exercise electrocardiography test; monocyte/HDL-C ratio;
positive predictive value

1. Introduction

As cardiovascular diseases are the leading cause of mortality worldwide [1], diag-
nostic strategies for these diseases are important. Although many diagnostic methods
can be applied before invasive tests, especially in chronic cardiac syndromes, each has
different advantages and disadvantages. In the European Society of Cardiology (ESC)
guidelines published in 2020, it is recommended that after risk classification of chronic
coronary syndromes, for patients with suspected coronary artery disease (CAD), tests such
as stress echocardiography, computed tomography angiography (CCTA), stress cardiac
magnetic resonance imaging, single photon emission computed tomography (SPECT), or
positron emission tomography (PET) be performed before coronary angiography with class
1 indication, but the exercise electrocardiography test (EET) is recommended with class
2b indication when the above-mentioned tests cannot be performed [2]. EET has lost its
former popularity and is no longer routinely used to investigate CAD. In a meta-analysis,
it was reported that EET has 68% sensitivity and 77% specificity in the determination of
obstructive CAD [3]. It was also shown in a study by Roiffman et al. that EET has equal
value to that of other tests in the determination of obstructive CAD [4]. For many different
reasons, such as the cost of other tests, local restrictions on other tests, and the fact that
other tests are time-consuming, EET is performed before coronary angiography in the
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routine practice of many cardiology polyclinics. In recent years, several biomarkers have
been associated with CAD, and there have been many studies of these. These biomarkers
include the systemic inflammatory index (SII), plasma atherogenic index (PAI), and the
monocyte/high-density lipoprotein (HDL-C) ratio (MHR).

SII is a marker of inflammation derived from platelet, neutrophil, and lymphocyte
counts and was first described in hepatocellular carcinoma by Hu et al. [5]. It then became
a biomarker used in studies in several areas. A previous study in the field of cardiovascular
diseases determined that the SII was a better indicator for major cardiovascular events
than traditional CAD risk factors in patients with coronary intervention [6]. There are also
studies showing an association between elevated SII and the presence and severity of CAD.
For example, two different studies have shown that SII is a good predictor of atherosclerotic
burden [7,8]. In addition, Dziedzic et al. reported that SII was found to be higher in patients
with 3-vessel disease [9]. All these data suggest that SII is closely associated with CAD.

The association of high triglyceride levels and low HDL levels with CAD has been
previously demonstrated [10,11]. Therefore, PAI formed by the combination of these two
markers has been the focus of interest in studies. PAI is a good indicator of atherosclerosis
and cardiovascular disease risk [12,13]. Another study showed that the PAI could be a
marker for the early diagnosis of cardiovascular disease in developing countries [14]. In
two different meta-analyses including 10 and 14 studies, the association of high PAI values
with CAD was revealed [15,16]. In conclusion, all these data demonstrated the association
between PAI and CAD.

The MHR is another new biomarker that is often used in research and shows the
balance between inflammatory stress and oxidative stress [17]. Significant results were
found in studies of MHR with CAD. In a published review, MHR was found to be a
predictor of atherosclerotic development and progression, as well as a marker of systemic
inflammation [18]. MHR has also been shown to be associated with atherosclerosis burden
and CAD severity [19,20]. In addition, its prognostic importance has been shown in
different studies [21,22].

Taking the relationship between the SII, PAI, and MHR parameters and cardiovascular
diseases and atherosclerosis into consideration, this study hypothesized that when EET was
used together with these parameters, it could be helpful in the determination of obstructive
coronary artery disease. If a positive relationship is determined between these parameters
and obstructive coronary artery disease in patients with positive EET (pEET), better patient
selection could be applied for the tests recommended with a class 1 indication before
invasive intervention by ESC or could facilitate the selection of patients who are to undergo
coronary angiography according to the EET result when these tests cannot be performed.
This study aimed to determine the value of the combination of EET with three biomarkers
in the determination of CAD.

2. Materials and Methods

The patients for this study were selected from the 18,610 patients who underwent EET
upon presentation at the Cardiology Polyclinic of Kayseri City Hospital between 2018 and
2021. A total of 2049 patients were identified with positive EET who underwent coronary
angiography. Patients with an insufficient EET record, or biochemistry, hemogram, or
angiography records not available from the patient files, were excluded from the study.
Patients were also excluded if they had received treatment because of hyperlipidemia or
had previously been diagnosed with CAD. Following the implementation of the exclusion
criteria, a total of 540 patients were included in the study (Figure 1). Approval for the study
was granted by the Ethics Committee of Kayseri City Hospital (decision no: 690, dated:
18 August 2022).
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Figure 1. Study flow chart. ETT: exercise electrocardiography test, Group 1: normal coronary arter-
ies and non-obstructive coronary artery disease, Group 2: obstructive coronary artery disease. 

All the patients underwent EET with a GE device, according to the modified Bruce 
protocol. Before starting the test, resting heart rate, blood pressure, and 12-derivation elec-
trocardiography were recorded in a supine and vertical position. At every minute during 
the test, heart rate, blood pressure, and electrocardiography were recorded. The electro-
cardiography records were evaluated according to the ACC/AHA guidelines [23]. In the 
exercise electrocardiography evaluation, patients who completed the test with >1 mm ST 
depression after 60–80 msn from the J point, and patients with typical angina or angina-
equivalent symptoms, were accepted as EET-positive. The EET results of all the patients 
were evaluated by 2 experienced cardiology specialists. 

In all the patients, selective coronary angiography was performed in multiple projec-
tions with the Judkins technique using a 6 or 7 French catheter with a right or left femoral 

Figure 1. Study flow chart. ETT: exercise electrocardiography test, Group 1: normal coronary arteries
and non-obstructive coronary artery disease, Group 2: obstructive coronary artery disease.

All the patients underwent EET with a GE device, according to the modified Bruce
protocol. Before starting the test, resting heart rate, blood pressure, and 12-derivation
electrocardiography were recorded in a supine and vertical position. At every minute
during the test, heart rate, blood pressure, and electrocardiography were recorded. The
electrocardiography records were evaluated according to the ACC/AHA guidelines [23]. In
the exercise electrocardiography evaluation, patients who completed the test with >1 mm
ST depression after 60–80 msn from the J point, and patients with typical angina or angina-
equivalent symptoms, were accepted as EET-positive. The EET results of all the patients
were evaluated by 2 experienced cardiology specialists.

In all the patients, selective coronary angiography was performed in multiple projec-
tions with the Judkins technique using a 6 or 7 French catheter with a right or left femoral
approach. Iopromide (Ultravist-370®) or Iohexol (Omnipaque® 350 mg/mL) was used as
the opaque agent. The coronary angiography records were obtained using a GE device. The
540 patients included in the study were separated into 2 groups according to the coronary
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angiography results. Group 1 included 434 patients with normal coronary arteries and
<50% narrowing in the epicardial arteries (non-obstructive coronary artery disease), and
Group 2 included 106 patients with >50% narrowing in the epicardial arteries (obstructive
coronary artery disease). In the Group 2 patients with vessel diameter > 1.5 mm, the
SYNTAX score was calculated using the “syntaxscore.org” website, and the patients were
separated into 2 groups, i.e., those with a SYNTAX score ≤ 22 or ≥23. All the coronary
angiography results were evaluated by 2 experienced cardiology specialists.

Blood samples for the laboratory tests were taken from all the patients from an antecu-
bital vein at 08:00–10:00 after 12 h of fasting and before the angiography. Evaluations were
made of a comprehensive metabolic panel and full blood count (white blood cells, neu-
trophil, lymphocyte, monocyte, platelet, hemoglobulin, glucose, low-density lipoprotein,
high-density lipoprotein, triglycerides, glomerular filtration rate). From these results, the
SII was calculated as the platelet count multiplied by the neutrophil count and then divided
by the lymphocyte count. The PAI was calculated with the logarithm of the triglyceride
value divided by the HDL-C value (Log [triglyceride/HDL-C]) and MHR as the monocyte
count divided by the HDL-C value.

The patients included in the study were those who were aged > 18 years who presented
at the Cardiology Polyclinic with chest pain or equivalent symptoms, for whom EET was
requested with an initial diagnosis of chronic coronary syndromes, and who underwent
coronary angiography within 6 months of the test. Patients were excluded from the
study if they had acute coronary syndrome, known CAD, chronic renal failure, heart
failure, basal electrocardiography branch block and ST-T change, a history of inflammatory
or rheumatological disease, or a known malignancy. Patients receiving treatment for
hyperlipidemia were also excluded, as it could affect the PAI and MHR results.

Statistical Analysis

Data obtained in the study were analyzed statistically using IBM SPSS for Windows
version 23.0 software. Continuous variables were summarized as mean ± standard de-
viation (SD) or median (25th–75th percentage) values, and categorical values as number
(n) and percentage (%). The conformity of numerical variables to normal distribution
was assessed with the Shapiro–Wilk test. Differences between two groups of numerical
variables were examined with the Student’s t-test when parametric test conditions were
met and with the Mann–Whitney U-test when distribution was not normal. Comparisons
of more than two groups of numerical variables were made with One-Way Analysis of
Variance when parametric conditions were met and with the Kruskal–Wallis test when they
were not met. The Chi-squared test was used to examine relationships between categorical
variables. A value of p < 0.05 was accepted as statistically significant.

3. Results

Only 106 of 540 patients with pEET had obstructive CAD. Therefore, the positive
predictive value of positive EET in detecting obstructive CAD was 19%.

The demographic data of all the patients in Group 1 and Group 2 are summarized in
Table 1. No significant difference was determined between the two groups in respect to
body mass index, systolic and diastolic blood pressure, pulse, and hypertension. Older
age and male gender were determined at significantly higher rates in Group 2 than in
Group 1 (p < 0.001, p < 0.001). Diabetes mellitus was observed more often in Group 2 than
in Group 1 (p = 0.003). The laboratory parameters of the patients are also summarized also
in Table 1. No statistically significant difference was determined between the two groups in
respect to the triglyceride, neutrophil, lymphocyte, monocyte, hemoglobin, platelet, SII, and
PAI values, and a difference was determined in respect to low-density lipoprotein, white
blood cells, MHR, glomerular filtration rate, and HDL-C values. The glucose, low-density
lipoprotein, white blood cells, and MHR values were determined to be significantly higher
(p = 0.006, p = 0.033, p = 0.043, p = 0.019, respectively) and the glomerular filtration rate and
HDL-C values were significantly lower (p = 0.001, p = 0.010, respectively) in Group 2 than
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in Group 1. In addition, although not statistically significant, the PAI value was found to
be higher in Group 2 compared to Group 1. (0.21 ± 0.269 vs. 0.259 ± 0.274, p = 0.094).

Table 1. Patient characteristics and laboratory findings.

Group 1 (n = 434)
(NCA and n-obsCAD)

Group 2 (n = 106)
(obsCAD) p

Age 54.4 ± 9.6 59.4 ± 9.4 <0.001
Sex (F/M) 190/244 (%43.8/%56.2) 21/85 (%19.8/%80.2) <0.001

BMI 30.1 ± 5.2 29.1 ± 4.4 0.067
SBP 117.6 ± 13.6 120.1 ± 15.1 0.128
DBP 76.5 ± 7.8 77.4 ± 7.3 0.292

Heart rate. 86.4 ± 15 87.3 ± 13.8 0.562
HT 88 (%20.3) 16 (%15.1) 0.282
DM 60 (%13.8) 27 (%25.5) 0.003

Glucose 102.5 [93–122] 109.5 [95.5–146.8] 0.006
GFR 95.3 ± 14.5 90.1 ± 13.5 0.001

LDL-C 117.7 ± 35.8 125.9 ± 34.6 0.033
Triglyceride 157 [112.8–223] 163 [126.8–249.5] 0.160

HDL-C 43 [37–51] 40.5 [34–47] 0.010
WBC 7254.8 ± 1823.8 7666.04 ± 2047.0 0.043

Neutrophil 4304.2 ± 1421.3 4541.23 ± 1542.2 0.131
Lymphocyte 2210.1 ± 627.9 2305.3 ± 748.7 0.179

Monocyte 545.1 ± 163.6 577.0 ± 193.5 0.120
Hemoglobin 14.6 ± 1.7 14.9 ± 1.7 0.162

Platelet 255.6 ± 55.5 261.3 ± 70.9 0.446
MHR 13.1 ± 5.5 14.7 ± 6.3 0.019

SII 479 [361.8–632.3] 478 [345.3–660.8] 0.848
PAI 0.21 ± 0.269 0.259 ± 0.274 0.094

BMI: body mass index, DBP: diastolic blood pressure, DM: diabetes mellitus, F: female, GFR: glomerular filtration
rate, HDL-C: high-density lipoprotein, HT: hypertension, LDL-C: low-density lipoprotein, M: male, MHR:
monocyte HDL-C ratio, NCA: normal coronary arteries, n-obsCAD: non-obstructive coronary artery disease,
obsCAD: obstructive coronary artery disease, PAI: plasma atherogenic index, SBP: systolic blood pressure, SII:
systemic inflammatory index, WBC: white blood cell. p values < 0.05 are emphasized in bold.

According to the results of the multivariate logistic regression analysis, age, gender,
diabetes mellitus, and low-density lipoprotein were determined to be independent pre-
dictors for obstructive CAD (OR: 1.058, 95% CI: 1.034–1.084, p < 0.001; OR: 3.652, 95%
CI: 2.137–6.239, p < 0.001; OR: 2.239, 95% CI: 1.285–3.903, p = 0.004; OR: 1.009, 95% CI:
1.002–1.015, p = 0.007, respectively) (Table 2). The ROC analysis results showed that a cut-off
value of 12 for the MHR in the determination of obstructive CAD had 60.4% sensitivity and
53.0% specificity (Figure 2). The negative predictive value for MHR was determined to be
84.6%, and the positive predictive value was 23.9%.

Table 2. Multiple logistic regression analysis results for Table 1.

Factor Odds Ratio (%95 CI) p

Age 1058 (1034–1084) <0.001
Sex (Male vs. Female) 3652 (2137–6239) <0.001

DM 2239 (1285–3903) 0.004
LDL-C 1009 (1002–1015) 0.007

DM: diabetes mellitus, LDL-C: low-density lipoprotein, F: female, M: male. p values < 0.05 are emphasized
in bold.

The comparisons of the PAI, SII, and MHR values of the patients with obstructive
CAD separated into two subgroups according to the SYNTAX score are shown in Table 3.
In the SYNTAX ≥ 23 group, the PAI and MHR values were determined to be high (p = 0.543,
p = 0.616, respectively) and the SII value was low, but the differences were not statistically
significant (p = 0.711).
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Table 3. Comparison of PAI, SII, and MHR values according to SYNTAX score in patients with obsCAD.

obsCAD SYNTAX ≤ 22 (n = 82) SYNTAX 23≤ (n = 24) p

PAI 0.251 ± 0.275 0.290 ± 0.273 0.543
SII 478 [369–652] 471 [293.5–815.3] 0.711

MHR 14.5 ± 6.1 15.3 ± 7.1 0.616
CAD: coronary artery disease, MHR: monocyte HDL-C ratio, obsCAD: obstructive coronary artery disease, PAI:
plasma atherogenic index, SII: systemic inflammatory index.

According to the results of coronary angiography, 13% of the patients were not revas-
cularized and were given only optimal medical treatment, 54% underwent a percutaneous
coronary intervention, and 33% underwent coronary arterial by-pass graft operation. As
a result, percutaneous coronary intervention is the most common procedure in chronic
coronary syndromes (Table 4). In addition, the most frequently obstructed vessels in the
obstructive CAD group were the left anterior descending artery, circumflex artery, right
coronary artery, intermediate artery, and left main coronary artery, and their percentages
were 37%, 31%, 26%, 5%, and 1%, respectively (Table 4).

Table 4. Coronary angiographic characteristics of patients in the obsCAD group.

(a)

Treatment Strategy
n = 106 (%100)

OMT
n = 14 (%13)

PCI
n = 57 (%54)

CABG
n = 35 (%33)

(b)

Treatment
Strategy

Obstructed Vessel
n = 189 (%100) LAD

n = 70 (%37)
CX

n = 59 (%31)
RCA

n = 49 (%26)
IMA

n = 9 (%5)
LMCA

n = 2 (%1)

OMT 8 6 5 2 0
PCI 29 26 24 2 0

CABG 33 27 20 5 2

CABG: coronary artery bypass graft, CX: circumflex artery, IMA: intermediate artery, LAD: left anterior descending
artery, LMCA: left main coronary artery, obsCAD: obstructive coronary artery disease, OMT: optimal medical
therapy, PCI: percutaneous coronary intervention, RCA: right coronary artery.
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4. Discussion

The main result of this study was that a high MHR is an indicator of obstructive
CAD in patients with pEET and suspected CAD. It was also determined that the positive
predictive value of positive EET in the determination of obstructive CAD was 19%, and
this value increased to 23.9% in patients with a high MHR.

In recent years, several biomarkers have been found to be associated with CAD, the
most prominent of which are SII, PAI, and MHR. As a result of clinical and experimen-
tal studies, inflammation has been shown to have a critical role in the development and
progression of atherosclerosis and CAD [24]. There are several mediators and cholesterol
particles, primarily monocytes, in inflammation-causing atherosclerosis. During the de-
velopment of atherosclerotic plaque, monocytes expressed from damaged endothelium
are activated by being bound to adhesion molecules [25]. Then, the activated monocytes
migrate to the arterial intima, where they become macrophages and, with lipid loading
by phagocytosis of modified lipoproteins, form foam cells, which are characteristic of
atherosclerosis [26]. In a review that included nine studies covering acute coronary syn-
drome and stable CAD, it was shown that monocytes play a key role in various stages from
the onset of atherosclerosis to progression and in many areas of myocardial recovery and
re-modeling after acute coronary syndrome [27]. When all these data are evaluated, the
importance of monocytes in the development of atherosclerosis can be understood.

Atherosclerosis is a dynamic process which is determined according to the result of
inflammatory and anti-inflammatory balance. Just as monocytes, macrophages, mediators,
and cholesterol trigger inflammation and atherosclerosis, some other cells and molecules
with anti-inflammatory effects also slow down atherosclerosis. HDL-C is prominent as
a molecule with a well-known anti-inflammatory effect. Previous studies have shown
that HDL-C has a preventative effect against the atherosclerotic process [28,29] and that
HDL-C reduces cardiovascular risk [30]. An analysis that included 68 studies determined
a close relationship between HDL-C and non-HDL-C levels (in opposite directions) and
CAD risk [31]. The anti-inflammatory effects and effects against atherosclerosis of HDL-C
are explained by the decrease in adhesion and monocyte activation and regulation of
endothelial adhesion molecule expression, reversing the effects of oxidized low-density
lipoprotein and causing vasodilation with nitric oxide expression [32,33].

In light of these data, low HDL-C and high monocyte levels can be said to be indirect
markers of inflammation and atherosclerosis. Therefore, it is quite natural that an elevated
MHR, which is the inflammation/anti-inflammation ratio, provides information about
atherosclerosis. There are several studies in the literature related to this. In one previous
study, it was shown that a high MHR value was a risk factor for atherosclerosis and could
be evaluated as a predictor of atherosclerosis development [34]. According to the National
Health and Nutrition Examination Survey (NHANES) data, a positive correlation and clear
relationship were determined between MHR and CAD in a study of 25,862 American adults
between 2009 and 2018 [35]. Together with studies showing the presence of atherosclerosis,
there are also studies related to disease severity. A previous study reported a relationship
between high MHR values and a high SYNTAX score in stable CAD patients [19,36]. In
the current study, a high MHR value in patients with pEET was determined to be an
indicator of atherosclerosis and obstructive CAD. Unlike other studies, although the data
obtained showed a positive correlation between MHR and CAD severity, a level of statistical
significance was not reached. From the data obtained in this study, it was concluded that
MHR is a good marker for obstructive CAD in patients with pEET, but this is not valid for
CAD severity.

In studies that have used the SII calculated from these markers, a significant relation-
ship has been determined between the SII and CAD severity in stable CAD [8,37]. In a
study by Erdoğan M. et al. using the fraction flow reserve, the SII in patients with chronic
coronary syndromes was determined to be an independent marker of hemodynamically
significant coronary artery obstruction [38]. However, the data of the current study do not
support the results of those studies. The current study results showed that the SII was not
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determined to be significant in respect to obstructive CAD and CAD severity in patients
with pEET. In contrast to the previous studies, although not at a statistically significant level,
the SII was determined to be low in the obstructive CAD group and the group with a high
SYNTAX score. Therefore, it can be considered necessary to investigate the relationship
between the SII and CAD, and there is a need for further, larger, comprehensive studies
that will show the relationship between these.

In a meta-analysis of PAI, which is another marker, a relationship was found between
high PAI values and CAD [15]. Wang et al. determined that high PAI was an independent
risk factor for CAD and a high SYNTAX score [39]. According to the data obtained in the
current study, although the PAI was determined to be high in the obstructive CAD group
and the group with SYNTAX ≥ 23, these values were not statistically significant.

As mentioned before, ESC recommends ETT as an alternative to class 1 tests [2]. The
main reason for this is that the diagnostic value of ETT in the detection of obstructive
CAD is low compared to other tests. In a previous study, the sensitivity, specificity, pos-
itive predictive value (PPV), and negative predictive value (NPV) of pETT in detecting
obstructive CAD were 71.4%, 90.4%, 13.5%, and 99.3%, respectively [40]. However, all
other proposed tests have various limitations, advantages, and disadvantages and all have
different sensitivity, specificity, PPD, and NPD values for detecting obstructive CAD. CCTA
has been increasingly used in recent years and is an important test that provides anatomical
information by non-invasively visualizing the coronary arteries. On the other hand, techno-
logical advances have made it possible to combine CCTA with fractional flow reserve (FFR)
without any invasive intervention [41]. This new test is called CT-FFR and has provided
the link between anatomical and functional non-invasive testing by demonstrating the
hemodynamic significance of coronary lesions. The sensitivity, specificity, PPD, and NPD
values of CCTA and CT-FFR for detecting obstructive CAD were 95%, 83%, 64%, and
99% [42], and 93.6%, 88.1%, 85.3%, and 94.9% [43], respectively.

Functional tests also play an important role in the diagnosis of obstructive CAD.
Among these, myocardial perfusion scintigraphy (MPS) is frequently used because it shows
ischemia and anatomically determines its location. Especially in patients who are unable
to exercise and have ST–T abnormalities (left bundle branch block, paced rhythm, etc.) in
the basal electrocardiogram (ECG), MPS is used quite frequently. MPS is a test that can be
performed by exercise or pharmacological methods and shows the distribution of blood
flow in the myocardium during rest and stress. MPS has two main modalities, known
as MPS-SPECT and MPS-PET. While the sensitivity, specificity, PPD, and NPD values of
MPS-SPECT are 66.5%, 82.6%, 71.4%, and 79.1% [44], these values are 90%, 90%, 96%, and
76%, respectively, in MPS-PET [45].

Stress echocardiography is another functional test that can be performed with physio-
logical or pharmacological stress, and is also recommended by ESC with a class 1 indication.
In a multicenter study, the sensitivity, specificity, PPD, and NPD values for stress echocar-
diography were 95.4%, 96.0%, 82.8%, and 99.0%, respectively [46].

As can be seen from all these data, the sensitivity values of ETT are lower than most of
the other tests. In addition, another remarkable diagnostic value is the PPD value, which
is significantly lower in ETT compared to other tests. The positive predictive value is an
indicator of how many actual patients there are from those determined with a positive test
result and is calculated with the formula of “number of correct positive tests/number of
false and correct positive tests” [47]. Previous studies have determined different positive
predictive values for pEET. In a previous review of seven studies, a mean positive predictive
value of 21% was reported, varying from 5% to 46% [48], and in another study of athletes,
it was reported to be 9% [49]. To increase the positive predictive value of EET, which has
an extremely limited positive predictive value, age, ST depression type and amount, the
number of derivations and affected derivations with ST depression, and how early ST
depression occurred are used. In a study, it was emphasized that the positive predictive
value of EET increased when the age was over 65 years, the amount of ST depression used
was 2 mm, and the ischemic ST-segment recovery time was more than 3 min [50]. In the
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current study, the positive predictive value of pEET in the determination of obstructive
CAD was determined to be 19%, and when evaluated together with MHR, this rate rose
to 23.9%.

In our results, although PPD increased with the addition of MHR to ETT in the
detection of obstructive CAD, it is still significantly lower than in other tests. For this
reason, we think that the combination of ETT and MHR should not be used instead
of other tests, but should be in patients with suspected obstructive CAD, as an aid in
the selection of non-invasive tests to be requested, or in cases where other tests are not
technically accessible.

There were some limitations to be considered in this study, primarily that it was
retrospective in design, it was conducted in a single center, and the sample size was
relatively small. Secondly, parameters associated with CAD, such as C-reactive protein,
NT-proBNP, and (hs)Troponin, could not be included in the study data because they were
not available in the files of all patients. The third limitation is the lack of FFR measurements
in obstructive CAD, especially in the evaluation of borderline lesions. If these parameters
were compared with ischemic and non-ischemic lesions in obstructive CAD patients instead
of the SYNTAX score, the results would be much more valuable and perhaps meaningful.
Another limitation was that all the factors affecting the relationship between monocytes
and HDL HDL-C were not evaluated. Finally, the subtypes of monocytes and HDL HDL-C
were not examined, and each of these may have different effects and interactions.

5. Conclusions

To the best of our knowledge, this is the first study to have evaluated the combination
of pEET with the SII, PAI, and MHR. Although previous studies have emphasized that the
SII, PAI, and MHR values relate to CAD and its severity, the results of the current study
only showed that elevated MHR was associated with obstructive CAD in patients with
pEET and suspected CAD. It has been shown in this study that the combination of the two
tests (EET and MHR), which are easily accessible, low-cost, and provide a rapid result, can
be used to support the clinician’s suspicion, even if they are not useful for the diagnosis of
obstructive CAD. Therefore, elevated MHR in those with pEET can be used as a biomarker
before coronary angiography.
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