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PREDICTORS OF SEVERE COURSE OF ST-SEGMENT
ELEVATION ACUTE CORONARY SYNDROME IN
OVERWEIGHT PATIENTS

Kovalenko Vladyslav

PhD

Department of internal disease 1

Zaporizhzhia state medical and pharmaceutical university, Ukraine

Abstract. In patients with ST-segment elevation acute coronary syndrome
(STEMI) and elevated body mass index (BMI), the severity of the in-hospital course is
often determined by a combination of metabolic, neurohumoral, hemodynamic, and
electrocardiographic disturbances. Obesity is regarded as an important modifier of
cardiovascular risk that contributes to enhanced inflammation, endothelial dysfunction,
arrhythmogenicity, and adverse myocardial remodeling [1]. An assessment of the
prognostic significance of selected clinical, laboratory, and instrumental parameters
was performed in relation to the formed composite endpoint of severe STEMI course.

Aim. To assess the prognostic significance of clinical, laboratory, and
instrumental parameters and to determine the most informative predictors of severe
STEMI in overweight and obese patients.

Materials and methods. The study included 120 patients with STEMI stratified
according to body mass index by groups as overweight, obesity group and control. For
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practical assessment of disease severity, a composite endpoint of “severe STEMI
course” was formed, including the presence of at least one of the following criteria: left
ventricular ejection fraction <50%, critical stenosis of at least one coronary artery,
>50% stenosis in three vessels, arrhythmia, or impaired consciousness with a Glasgow
Coma Scale score <12. At the first stage, ROC analysis was performed for individual
parameters: body mass index, leptin, caspase-9, troponin I, heart rate, respiratory rate,
erythrocyte sedimentation rate, triglycerides, and ST-segment elevation. At the second
stage, the predictive performance of combined models was evaluated, including a two-
component model (leptin + caspase-9), an expanded early clinical-biochemical model,
and a reduced model based on the most informative parameters.

Results. The ROC analysis showed that among biochemical markers, caspase-9
and leptin had the greatest prognostic value; however, as individual predictors they
demonstrated only moderate discriminative ability. For leptin, the area under the ROC
curve was AUC = 0.679, with an optimal cut-off value of 35.73 ng/mL, sensitivity of
61.5%, and specificity of 72.2%. For caspase-9, the prognostic performance was
slightly higher: AUC = 0.705, cut-off 55.24 ng/mL, sensitivity 34.0%, and specificity
100.0%. These results are consistent with current evidence suggesting that leptin may
be considered a promising biomarker of acute coronary syndrome, although its
diagnostic value is greatest when combined with other indicators rather than when used
in isolation [1,2].

Among clinical predictors, heart rate was the most informative. The area under
the ROC curve for heart rate was AUC = 0.835, with an optimal cut-off value of
86/min, sensitivity 76.4%, and specificity 80.9%. Body mass index also demonstrated
satisfactory prognostic performance: AUC = 0.748, cut-off 28.44 kg/m?, sensitivity
58.3%, and specificity 85.1%. In contrast, ESR, triglycerides, respiratory rate, and
troponin I showed lower discriminative power for this specific composite endpoint.
This may be explained by the fact that these markers reflect individual pathogenetic
components of STEMI—such as inflammation, metabolic burden, or extent of
necrosis—but do not always directly determine the formation of an integrated severe
in-hospital course. This approach is consistent with the modern concept of obesity-
associated cardiovascular risk, according to which the highest prognostic
informativeness is achieved by combining clinical, biochemical, and structural-
functional parameters [1].

The detalised results of ROC analysis has shown at Figure 1.
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Figure 1. ROC analysis and AUC curves of STEMI severe course markers.

Analysis of combined models showed that the two-component “leptin + caspase-
9” model had an AUC = 0.653, only slightly exceeding the predictive ability of the
individual markers. In contrast, significantly better results were demonstrated by the
early clinical-biochemical model, which included BMI, leptin, caspase-9, troponin I,
heart rate, respiratory rate, ESR, triglycerides, and ST-segment elevation: AUC =
0.860, 95% CI1 0.793-0.917, sensitivity 72.2%, and specificity 87.2%. Nearly identical
results were obtained for the reduced model, which included only BMI, leptin, caspase-
9, heart rate, and ST-segment elevation: AUC = 0.850, 95% CI1 0.777-0.905, sensitivity
72.2%, and specificity 87.2%. This indicates that even a relatively compact set of
parameters provides high predictive accuracy.

These findings are of important clinical relevance, as modern approaches to the
management of obese patients with cardiovascular diseases emphasize the need for early
identification of high-risk patients in whom a combination of metabolic burden,
arrthythmogenicity, inflammation, and structural myocardial injury determines an
unfavorable course of acute ischemia [1]. In addition, current evidence suggests that obesity
1s associated with a higher probability of arrhythmias and cardiac remodeling, which further
enhances the importance of clinical and biomarker-based risk stratification [3]

Conclusions.

1. In patients with STEMI and elevated BMI, the most informative individual
predictors of severe course are heart rate, body mass index, caspase-9, and leptin.

2. Caspase-9 is a more specific marker of severe STEMI course, whereas leptin is
characterized by a more balanced sensitivity and specificity profile.

3. Combined clinical-biochemical models that integrate  metabolic,
neurohumoral, hemodynamic, and electrocardiographic parameters have the highest
prognostic value.
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4. The reduced model including BMI, leptin, caspase-9, heart rate, and ST-
segment elevation has high practical value and may serve as the basis for a simple scale
for early prediction of severe STEMI in overweight and obese patients.
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BykoBUHCHKHIT Tep>kaBHUN MEIUYHUIN YHIBEPCUTET
M. YepHiBui , YKpaina

AHoTanisi: ['ocTpuil aneHAWIMT € OJHIEI0 3 HAWMOMMPEHINUX TMPUYUH
HEBIJIKJIAJIHUX XIPYPriYHUX BTpyYaHb Yy CBITL. lIpoTsarom OaraTbox AECATHIITH
TpaaUuLIHHUM METOJOM JIKyBaHHs OyJia BIAKPUTA alleHACKTOMIs, OJIHAK 13 PO3BUTKOM
MaJIOIHBa3UBHO1 XIpyprii BCE TMOMYJSPHILNIO IIMPOKOTO TOIMIMPEHHS Ha0ya
JanapocKoIiuHa aneHaekTomis. [lonpu 3HauHy KUIBKICTb TOCHIIKEHb, TUTAHHS I[0J10
nepeBar KOKHOTO 3  IUX METOJIB 3aJMINAEThCS aKTyalbHUM. [lopiBHSHHS
JIAMapOCKOIIYHOI Ta BIAKPUTOT alleHIEKTOMII J103BOJISIE€ OIIHUTH iXHIO €(DeKTUBHICTb,
0€3IeYHICTh, YaCTOTYy MICISONepalliiHNX YCKIAAHEHb, TPUBANICTh TOCHITaNI3aIlll Ta
BIIHOBJICHHs TallieHTiB. KoxkHa 3 HUX Mae CBOI MepeBarv, HEJOJIKM Ta KIHIYHI
noka3zaHHs. JleTanpHUl TOPIBHAMBHUM aHamizy 000X METOAMK AameHTEeKTOMIi 3
ypaxyBaHHSM CY4YaCHUX KIIHIYHMX JaHUX, JO3BOJUTH OOIPYHTYyBaTH BHUOIp
ONTHMAJIPHOI TAKTUKU JIKYBaHHS Ta IMMABUIIUTH SKICTh MEIUYHOI JIOTIOMOTH
MaIieHTaM 13 TOCTPUM allCHIUITUTOM.
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