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Improved Detection of Ischemic Heart Disease by Combining
High-Frequency Electrocardiogram Analysis
with Exercise Stress Echocardiography

Jin-0h Choi, MD, Sung-A Chang, MD, Sung Ji Park, MD, Sang-Chol Lee, MD, and Seung Woo Park, MD
Department of Medicine St Medicol Center, of Medicine, Seou, Koreg

Background and Objectives: Because the exercise treadmill test (ETT) based on ST-segment analysis is limited due to low sensitivity and
specificity, there has been an interest in the additional analysis of high-frequency components of QRS (HFQRS) for the detection of coronary
artery disease (CAD). We sought to evaluate the feasibility and clinical usefulness of HFORS analysis during exercise stress echocardiogra-
phy (ESE).

Subjects and Methods: We evaluated 175 patients (age 5719, 118 men) who performed ESE and either coronary computed tomographic
angiography or coronary angiography. ETT was performed using the Hyper(Q stress system for both conventional ST-segment analysis and
HFORS intensity analysis.

Results: Thirty-two patients [31%) had significant CAD. The sensitivity and specificity of HFORS analysis were 681
tively. The combined mode, including HFQRS analysis and ESE, provided the best diagnostic accuracy, with the area
erating characteristics curve [AUC) of 0.948 {95% confidence interval (C1)=0.913-0.984} compared with ST-segme
95% Cl=0.592-0766).

Conclusion: HFORS analysis during ESE is feasible and may provide additional diagnostic information for the detec
(Korean Circ J 2013;43:674-680)
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Seventy-one patients were excluded due to poor ECG quality for
HFQRS analysis. We assumed that this might be due to noisy signals
contaminated during the acquisition of baseline resting echocar-
diographic images and tried to exclude these noisy signals by sep-
arating the baseline echocardiographic image acquisition from
baseline HFQRS measurement processes. After we adopted this ex-
dusion of baseline echocardiogram and HFORS signal acquisition,
cases excluded due to poor ECG quality were substantially reduced.

In our study, the sensitivity of HFQRS analysis was greater than
ST-segment analysis, which may suggest a complimentary role for
HFQRS analysis to ETT in the diagnosis of significant CAD. More-
ower, the independent relationship with significant CAD in multiva-
riable analysis supports its role at the time of ESE. To the best of our
knowledge, the feasibility of HFQRS analysis at the time of ESE has
been demonstrated for the first time in our study.

such as myocardial perfusion or coronary functional studies is re-
quired for HFQRS analysis to be considered a reliable and standard
diagnostic test for CAD.
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asymptomatic outcomes with preferences for both thrombotic and bleeding outcomes. Thus, in the
development of the new Korean guidelines, three major points were addressed: 1) the new guidelines
siratify patients into 4 risk groups (very low, low, moderate, and high) according to the actual incidence of
symptomatic VTE from the HIRA databases: 2) the recommended optimal VTE prophylaxis for each group
was modified according to condition-specific thrombofic and bleeding risks; 3) guidelines are intended for
general information only, are not medical advice, and do not replace professional medical care and/or
physician advice
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most common fatal vascular disorder following coronary artery disease and cerebrovascular
accident (1); it is also the leading cause of preventable hospital death and a major cause of maternal |
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Prevention of Venous Thromboembolism, 2nd Edition: Korean
Society of Thrombosis and Hemostasis Evidence-Based Clinical
Practice Guidelines

Soo-Mee Bang,'* Moon Ju Jang,** In 2010, we proposed the first Korean Guidelines for the Prevention of Venous

Kyoung Ha Kim," Ho-Young Yhim,* Thromboembolism (VTE). It was applicable to Korean patients, by modifying the contents
Yeo-Kyeoung Kim,” Seung-Hyun Nam,* of the second edition of the Japanese guidelines for the prevention of VTE and the 8th
Hun Gyu Hwang,” Sung Hwa Bae,* edition of the American College of Chest Physicians (ACCP) evidence-based clinical practice
Sung-Hyun Kim,” Yeung-Chul Mun," guidelines. From 2007 to 2011, we conducted a nationwide study regarding the incidence
Yang-Ki Kim,” Inho Kim," Won-ll Choi," 4 \fE after major surgery using the Health Insurance Review and Assessment Service
Chul Won Jung,™ Nan Hee Park,™ (HIRA) database. In addition, we have considered the 9th edition of the ACCP Evidenced-
Nam-Kyong U‘g"f Byung-Joo Park," Based Clinical Practice Guidelines, published in 2012. It emphasized the importance of
i clinically relevant events as opposed to asymptomatic outcomes with preferences for both
"Department of Internal Medicine, Seoul National thrombotic and bleeding outcomes. Thus, in the development of the new Korean
University College of Medicine, Seoul National quidelines, three major points were addressed: 1) the new guidelines stratify patients into
University Bundang Hospital, Seongnam; 4 risk groups (very low, low, moderate, and high) according to the actual incidence of
Departmest of litemal Medicme, Schoot of symptomatic VTE from the HIRA databases; 2) the recommended optimal VTE prophylaxis
Medicine, CHA University, Seongnam; “Department ¥ - L B p 9

of Internal Medicine, Soonchunhyang University for each group was modified according to condition-specific thrombotic and bleeding
College of Medicine, Seoul; ‘Department of Internal risks; 3) guidelines are intended for general information only, are not medical advice, and
Medicine, Chonbuk National University Medical do not replace professional medical care and/or physician advice.

School, Jeonju; *Department of Internal Medicine,
Chonnam National University Medical School,
Gwangju; “Department of Internal Medicine, VHS
Medical Center, Seoul; "Department of Intemal
Medicine, Soonchunhyang University College of

Keywords: Guideline; Prevention; Venous Thromboembolism; Bleeding



JKMS Bang S-M,etal. « Prevention of Venous Th lism, 2nd Edition

[——————————— e e ———

failure, myocandial inh b lar attack, | HoYoung Yhim hitp://orcid org/0000-0002-1252-5336
ic cancer, or previous VTE, we recommend pharmacological | Yeo-b Kim Ftp/f orcid ong/D000-0001-54474285
phyl ar mechanical prophyl (Grade 2C). The majori- | Seung-Hyun Nam hitp//orcid ong/0000-0002-57 36-2606

“r‘ of patients admined o lh intensive care unit have multiple | - Hun Gyu Hwang Bitp://orcid. ong/0000-0001 -5304-7219
risk factors for VIE. These patients should be routinely assessed | Sung Hwa Bae hitpr//orciel ong/0000-0002-5279-6341

@ CrossMark

and offered pharmacological prophylads or mechanical pro- ] Sung-Hyun Kim hirp.

phylaxis (Grade 2A). For metastatic cancer patients who have

ical prophylags (Grade 2A), Mechanical pmphyl-nm can be | Inho Kim st/ forcid ong/0000-0002-31 35-6312

previous VIE or th bophilia, we nec A ph !
used when there isa i (Grad
1A) (Table 6).

SUMMARY

These guidol hast foe the p of VTE

In Korean patienis exp ing Surgery, pregs ¥, Lrauma,
cancet, and acute medical liness. Based on VTE dsk factors (age,
immobility, history of VTE, co-morbid illness, and type of sur-
gery or trmuma), patkents can be stratified into very-low-, mod-

erate-, and high-risk groups. For high- M pnurms Iuny cancer
surgery with previous VTE or thromb major pedi

surgery with additional risk, and SCI), pharmacological pro-
phylais is recommended. Mechanical prophylaxis should be
used primarily in patients with a high risk of bleeding. For mo-
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