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INTRO D U CTIO N CO N CLUSIO NS * CABs may predict the occurrence of a HF event, providing physicians with opportunities for timely

* Heart failure (HF) imposes clinical, economic, and quality of life burdens on * Our findings underscore the potential utility of CAB measures, particularly S3 and EMAT, in improving the intervention, when used in combination with other physical findings and laboratory markers

tients, ' , and health t P : : : : : - :
PAHENTs, LaregIvers, and nealthtare systems monitoring of patients with HF  While further studies are required to corroborate the validity of CAB measurements, the current literature
- Detection of CABs may help identify patients who are at risk of deteriorating heart health and who may demonstrates the potential utility of CABs in the prediction and warning of cardiovascular events, which
require intervention to minimize the potential for adverse clinical outcomes could have far-reaching clinical, economic, and societal impacts

- All-cause mortality rates and hospital readmission rates are high for
patients with HF'2

« Improved diagnosis, monitoring, and prediction tools are needed for better
management of patients with HF>3

* Cardiovascular acoustic biomarkers (CABs) are a noninvasive method to assess ) ) . , ) . , .
heart function over time and may predict postdischarge outcomes®$ EMAT-related publications Figure 1. Wiggers diagram showing various CABs Figure 3. Frequency of reported CAB types

* EMAT refers to the time from the beginning of left ventricular

* CABs can assist in monitoring of electromechanical activation time (EMAT), ctrical activit 4 ted by the bedinn £ the ORS 18 —
the presence and strength of the third (S3) and fourth (S4) heart sounds, the _e ec rIIEC(?GaE I\glhy (a?'t elno ed by te fe§1|n2|n<i; © deE(ﬁ/IATwave T 16
duration of left ventricular systolic time (LVST), and systolic dysfunction index mfelan . t)) o the IT’I ra comfcihefn Ot' . rolonge W P o~
(SDIY*s (Figure 1) reflects abnormalities in systolic function O o % 14 —
* Atotal of 11 publications reported on EMAT or its derivatives T 12+
(Figure 5) o w104
OBJECTIVE - - ot 510"
* To conduct a systematic literature review (SLR) to compile and critically assess EMAT and HF v 54 1 2 =
: : : : : o . 6 -
evidence supporting the use of CAB measures in patients with HF - In total, 5 publications'"22° reported on EMAT and its c o 5
derivatives, including EMAT/RR, EMAT%, and EMATc, and v T EMAT 47
M ETH O DS their relationship with HF, and different presentations of HF 5D —) 2
| o - (Supplemental Table S4) 2 S LVST 0-
. Albi']ccract anddfull-t’fex’f[ screenings V\./lerde'col\r;lc.juctecllctog thle7 DistillerSR reviewing . EMAT findings across studies were consistent and was found S ‘—}LDPT S3 EMAT® S1 LV CABs® SDI S4 S2
plattorm, an@ outputs were comptied in IVICrosott EXxce to be statistically significantly prolonged in patients with HF, - : . 1821 . .
o All studies were examined for inclusion bv two reviewers blinded to each other’s ) . .. i Figure adapted from V|Varég > e.t al. Int ] Clard/oé.l_zgj 3’,168(3)'1881 1886, and Sattar Y, Chhabra L. Electrocardiogram. In: StatPearls a3Some publications reported data for multiple CABs; PIncluded EMAT and derivatives EMAT/RR, EMAT%, EMATc, and EMAT/LVET;
- , y , , supporting EMAT as a potential indicator of HF clinical severity Unternet]. Treasure Island (FL): StatPearls Publishing; 2024. e | o | Included LDPT, LDPT/RR, LVET%, LVST, LVST/RR, LVST%, and PEP/RR.
decisions (Table 1)- Conflicts were resolved th rOUgh discussion or th rOUgh Red shaded area indicates systolic and grey shaded area indicates diatolic phase of cardiac cycle. The P wave indicates atrial CAB, cardiovascular acoustic biomarker; EMAT, electromechanical activation time; EMAT%, normalized electromechanical
L . . . . depolarization. The QRS complex consists of a Q wave, R wave and S wave and represents ventricular depolarization. The T wave follows T ' T e ' o _
mediation by a third reviewer, and 20% of screened studies were subjected to a EMAT and HF outcomes the QRS complex and indicates ventricular repolarization. EMAT is the time from the Q wave onset to the mitral component of S1. LVST is activation time; EMATC, corrected electromechanical activation time; EMAR/RR, EMAT normalized to heart rate; LDPT, left
uality check the time from S1 to S2. LDPT is the time from S2 to the next Q wave onset. SDI is derived from a nonlinear transformation of [(S3 score + ventricular diastolic perfusion time; LV, left ventricle; LVET, left ventricular ejection time; LVST, left ventricular systolic time;
q y o A total of 6 studies reported on the association of EMAT with 10) x QRS duration x QR interval x EMAT%] and mapped into a scale of 0-10. LVST%, difference in LVST; LVST/RR, LVST normalized by heart rate; PEP, pre-ejection period; PEP/RR, PEP normalized by heart
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» Data extraction was performe one reviewer and independently checked for and HF in general® (Supplemental Table S5 . :
pertc Y 10 Independently 9 (Supp ) Figure 2. PRISMA diagram
accuracy by a second reviewer followed by an additional 20% accuracy check . A general trend of prolonged EMAT in patients with HF and
performed by a senior reviewer. Any uncertainties were also reviewed by a cardiac-related events was identified compared to those without £ Records identified
senior reviewer : : - = through Ovid — S3 presence,
HF,.suggesjclng EMAT could be a robust CAB in the prediction of T olatform searching Pn s
major cardiac adverse events = (March 16, 2023)
: = (n=5188) S3 and HF
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1. Duplicate article (n = 6)
| 2. PICOS criteria (n = 2995)

C L R . (n=3001) ~—
studies. One publication was an SLR and meta-analysis a statistically significantly reduced all-cause mortality and l

- S3 and EMAT were the CABs used most often in the included studies (Figure 3) hospitalization due to HF within 1 year in the EMAT-guided

Records screened

~Aui n=3074
group Compared to the Symptom QUIdEd group. However, ( ) 2n = 1 publication reported both S3 presence and S3 amplitude.
. . overall survival between the 2 groups was not different® : ilure: i
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* The literature search excluded publications predating 2013, from gray literature Included studies
* The SLR found a total of 16 publications that discussed changes in S3 which may have impacted the comprehensiveness of the search and reference lists | | (n = 28)
characteristics and its role in HF detection or outcomes (Figure 4 . . . . (n = 4)
(Fig ) * Many included studies lacked directly comparable data, with
. . . variations in patient populations and outcome measures Additional gray literature searches were used to supplement the findings from the initial search. This included publications from EMAT and HF EMAT and
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