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Abstract

Introduction: The role of high-sensitive cardiac troponin (hs-cTn) assays has
higher analytical precision at lower concentrations to detect myocardial in-

) : e ) jury. The changes in troponin concentration between two assays conducted
icant Delta High-Sensitivity Troponin I Lev-

els in Patients with Non-ST Elevation Myo- within a specified time interval refers to “Delta troponin”. This study aimed
cardial Infarction. International Journal of
Clinical Medicine, 15, 528-536.
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to assess the correlation between the complexity of coronary lesions and sig-
nificant delta high-sensitivity troponin I levels in patients with non-ST eleva-

tion myocardial infarction. Methods: This cross-sectional study was con-
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ducted in the Department of Cardiology, Ibrahim Cardiac Hospital & Re-
search Institute, Dhaka, Bangladesh from July 2022 to June 2023. A total of 70
patients with significant delta hs-cTnl were included and divided into two
groups: Group-A (n = 36) with a delta hs-cTnl rise between >20% to 49%, and
Group-B (n = 34) with a delta hs-cTnl rise > 50%. Coronary angiography was
performed and the SYNTAX Score was calculated for both groups. Data were
collected using SPSS version 25.0. Result: Patients with a high-rise delta cTnl
(=50%) showed a significantly higher proportion of lesions in major coronary
arteries LCx and LAD compared to those with a low-rise of cTnl (20% - 49%)
(p = 0.007 and 0.004, respectively). The presence of triple vessel diseases was
higher in the former group than in the latter (p < 0.001). The SYNTAX score
was significantly higher in the high-rise delta hs-cTnl group (p < 0.001). Fur-
thermore, 32.4% of patients with a high-rise delta cTnl had a SYNTAX score >
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22, compared to none in the low-rise group (p < 0.001). There was a moder-
ately significant linear correlation between delta hs-cTnl and SYNTAX score
(p =0.001). Conclusion: A high rise in delta hs-cTnl is linked to higher SYN-
TAX scores, signifying complex coronary lesions in NSTEMI patients, with a
significant linear correlation between them. Patients with a high rise in delta
cTnl may exhibit more significant coronary artery lesions and triple vessel
diseases compared to those with a low rise in c¢Tnl.

Keywords

Complexity of Coronary Lesions, High-Sensitivity Troponin I, Non-ST
Elevation, Myocardial Infarction

1. Introduction

Cardiovascular diseases (CVD) are the leading cause of mortality worldwide, with
coronary artery disease (CAD) responsible for around 32% of global deaths [1].
Acute coronary syndrome (ACS) includes conditions like ST-segment elevation
myocardial infarction (STEMI), non-ST-segment elevation myocardial infarction
(NSTEMI), and unstable angina. Each year, over 20 million patients present with
symptoms indicative of myocardial infarction (MI) in emergency departments
across Europe and North America [2]. Diagnosing ACS relies on detecting changes
in cardiac enzymes alongside clinical symptoms and ECG findings. High-sensi-
tivity troponin (hsTn) assays, essential for early MI diagnosis, offer improved sen-
sitivity and precision compared to conventional markers, enabling earlier exclu-
sion of acute myocardial infarction (AMI) [3] [4]. These assays, however, may
lead to false-positive results if used indiscriminately [4].

Classified as “sensitive” or “high-sensitivity” based on their detection thresh-
olds, hsTn assays can accurately quantify low troponin concentrations, identifying
minor changes over short intervals and correlating with higher MI likelihood [2]
[5] [6]. “Delta troponin,” referring to the change in hsTn levels over time, helps
gauge myocardial injury severity and assess MI risk, with guidelines recommend-
ing a 220% increase in troponin levels within 3 - 6 hours for early MI diagnosis
[6]. Coronary angiography (CAG) is commonly performed for ACS management,
including NSTEMI, though up to 13% of NSTEMI cases show normal angiograms
[7]. Elevated troponin I levels correlate significantly with severe CAD and com-
plex lesions on coronary angiography [8] [9].

The SYNTAX score is used to quantify the anatomical complexity of coronary
lesions in NSTEMI patients [10], though limited studies specifically examine its
association with hsTn levels [9]. Prior research suggests that elevated troponin I
exceeding ten times the normal range is associated with severe coronary lesions
in NSTEMI [11]. This study aims to assess the relationship between coronary le-
sion complexity and significant delta high-sensitivity troponin I levels in patients
with NSTEMI.
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2. Methodology

This cross-sectional study was conducted in the Department of Cardiology, Ibra-
him Cardiac Hospital & Research Institute, Dhaka, Bangladesh, from July 2022 to
June 2023. Seventy consecutive NSTEMI patients were enrolled using consecutive
sampling. Written informed consent was obtained from each patient, and relevant
demographic and clinical data were collected.

Blood samples for high-sensitivity troponin I (hs-cTnl) levels were obtained at
admission and, if elevated, repeated three hours later to calculate delta troponin.
Patients without significant delta troponin elevation were excluded. Participants
were categorized into two groups based on delta hs-cTnl changes: a rise of >20%
- 49% and a rise of >250% from baseline. All patients underwent coronary angi-
ography within one to four days, and the SYNTAX score was calculated to assess
lesion complexity. A score < 22 was considered low, while a score >22 indicated
intermediate to high risk.

Data were analyzed using SPSS version 25, applying standard tests such as the
Chi-square test for categorical data and t-tests for continuous data, with signifi-

cance set at p < 0.05.

3. Result

The study compared two groups (Group A: delta hs-cTnl rise > 20% - 49%, Group
B: delta hs-cTnl rise > 50%) to evaluate the association of delta hs-cTnl levels with
coronary lesion complexity. Baseline demographics and risk factors (Table 1)
were largely comparable between groups, except for a higher prevalence of hyper-
tension in Group B (82.4% vs. 61.1%, p = 0.049) and a trend toward more
dyslipidemia (79.4% vs. 58.3%, p = 0.058). Investigation findings (Table 2) showed
significantly higher delta hs-cTnl levels in Group B (101.5 + 49.3 ng/L) compared
to Group A (34.5 £ 1.3 ng/L, p < 0.001), with no notable differences in other bio-
chemical or echocardiographic parameters. Angiographic analysis (Table 3) re-
vealed a significantly higher prevalence of lesions in the left circumflex (LCx,
73.5% vs. 41.7%, p = 0.007) and left anterior descending (LAD, 82.4% vs. 50.0%,
p = 0.004) coronary arteries in Group B. Treatment modalities (Table 4) showed
that coronary artery bypass grafting (CABG) was more frequently performed in
Group B (32.4%) compared to Group A (0%, p < 0.001), reflecting greater disease
severity. Lastly, the association between delta hs-cTnI levels and SYNTAX scores
(Table 5) indicated that none of Group A patients had a SYNTAX score > 22,
whereas 32.4% of Group B patients exceeded this threshold (p < 0.001), highlight-
ing a significant correlation between higher delta hs-cTnI levels and more com-

plex coronary lesions (Figure 1).

4. Discussion

In this study, we observed a significant positive correlation between delta hs-cTnl
levels and the complexity of coronary lesions, as quantified by the SYNTAX score
(r = 0.4, p = 0.001, Figure 1). These results align with findings from Altun et al
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[10], who also reported a correlation between high-sensitivity troponin (hsTn)
levels and lesion complexity, albeit with different study designs and statistical
power.

Our findings highlight the potential clinical utility of monitoring delta hs-cTnl
levels in NSTEMI patients. Patients in Group B, who exhibited a delta hs-cTnl rise
> 50%, had significantly higher SYNTAX scores compared to those in Group A
(p < 0.001, Table 5). Notably, none of the patients in Group A had a SYNTAX
score > 22, whereas 32.4% of Group B patients exceeded this threshold, indicating
more complex coronary lesions. The presence of triple vessel disease (TVD) was
also significantly higher in Group B (p < 0.001, Figure 2), supporting the associ-
ation between high delta hs-cTnl levels and severe coronary artery disease (CAD).

Table 3 further emphasizes these findings by demonstrating that significant le-
sions in major coronary arteries (LAD and LCx) were more prevalent in Group B
compared to Group A (p = 0.004 and p = 0.007, respectively). This suggests that
elevated delta hs-cTnl levels are not only linked to overall lesion complexity but

also to the anatomical distribution of significant coronary lesions.

Table 1. Demographic and risk factors variables.

Group
Variables p-value

A (n=36) B (n=34)

542 +11.3 55.7 £ 8.9
Mean * SD age 0.524

(31 - 77 years) (38 - 73 years)
Sex

Male 25 (69.4%) 22 (64.7%)
0.673

Female 11 (30.6%) 12 (35.3%)

Comorbidities
DM 28 (77.8%) 28 (82.4%) 0.632
Hypertension 22 (61.1%) 28 (82.4%) 0.049
Dyslipidemia 21 (58.3%) 27 (79.4%) 0.058
Smoking 10 (27.8%) 7 (20.6%) 0.714
Hypertension 22 (61.1%) 28 (82.4%) 0.049
TCP 27 (75.0) 24 (70.6) 0.678
FH of CAD 13 (36.1%) 12 (35.3%) 0.943
BMI (kg/m?)
18.5-24.9 12 (33.3%) 7 (20.6%)
<18.5 1(2.8%) 0 (0.0%)

0.277

25-29.9 20 (55.6%) 20 (58.8%)

30 -39.9 3 (8.3%) 7 (20.6%)

DM: Diabetes mellitus, TCP: Typical chest pain, FH: Family history. The data were ana-
lyzed using an Unpaired t-test and between the mean + SD values. The chi-square () test
was used for categorical data, with percentages presented in parentheses.
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Table 2. Investigation findings between groups.

Group
Investigation p-value
A (n =36) B (n=34)
Hb (%) 12.1 £2.0 119+ 1.7 0.775
RBS (mg/dl) 9.4+63 8.8+28 0.857
HbAlc (%) 81+1.8 83+23 0.681
STC (mg/dl) 184.9 +44.2 192.5 +59.7 0.543
S.LD (mg/dl) 113.1 £35.5 109.5 +51.8 0.728
S. HDL (mg/dl) 33.9+9.0 39.9+18.1 0.087
S. TG (mg/dl) 223.1 £132.6 200.4 +£91.9 0.411
SC (mg/dl) 1.1+04 13+1.1 0.384
eGFR (ml/1.73m?) 78.6 +£29.8 77.6 + 33.9 0.896
D. hs-cTnl (ng/L) 345+1.3 101.5+49.3 <0.001
Echocardiographic findings
RWMA 15 (41.7) 14 (41.2) 0.967
Ejection Fraction (%) 56.7 £ 7.0 53.8 +8.9 0.138

STC: Serum total cholesterol. The data were analyzed using an Unpaired t-test and between
the mean * SD values. The chi-square (}?) test was used for categorical data, with percent-
ages presented in parentheses.

Table 3. Significant lesions in vessels.

) Group
Lesions p-value
A (n=36) B (n=34)
LM (>50%) 2 (5.6%) 2 (5.9%) 0.671
RCA (>50%) 16 (44.4%) 19 (55.9%) 0.339
LCx (>50%) 15 (41.7%) 25 (73.5%) 0.007
LAD (>50%) 18 (50.0%) 28 (82.4%) 0.004

LM: Left Main (Coronary artery), RCA: Right Coronary Artery, LCx: Left Circumflex (Cor-
onary artery), LAD: Left Anterior Descending (Coronary artery). Data were analyzed by
using a Fisher’s Exact Test; figures in the parenthesis denote corresponding percentages.

Table 4. Comparison of treatment received by the two study groups.

Group
Treatment p-value
A (n =36) B (n=34)
PCI 21 (58.3%) 17 (50.0%) 0.484
CABG 0 (0.0%) 11 (32.4%) <0.001
MM 11 (30.6%) 6 (17.6%) 0.208
MM: Medical management. Data were analyzed using a Chi-square () Test.
Table 5. Association between significant delta hs-cTnl and SYNTAX score.
Group
Score p-value
A (n=36) B (n=34)
>22 0 (0.0%) 11 (32.4%)
<0.001
<22 36 (100.0%) 23 (67.6%)

Data were analyzed using a Chi-square (}?) Test.
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Figure 1. Correlation between delta hs-cTnI and SYNTAX score.
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Figure 2. Severity of CAD.

Delta hs-cTnl could serve as an effective non-invasive marker for identifying
patients at higher risk for severe CAD, enabling targeted clinical decisions. For
instance, monitoring delta hs-cTnl levels may aid in early identification of
NSTEMI patients who are more likely to have complex coronary lesions. Elevated
delta hs-cTnI levels could signal the need for urgent intervention and potentially
justify earlier coronary angiography to assess lesion complexity. This is further
supported by treatment data in Table 4, which shows that patients in Group B
were more likely to undergo coronary artery bypass grafting (CABG) (32.4% vs.
0%, p < 0.001), reflecting the greater severity of their conditions. Conversely, a
higher proportion of patients in Group A were managed with medical therapy,
suggesting a less complex CAD profile.

Our study contributes to an expanding body of evidence supporting hs-cTn as
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a predictor of CAD severity. Studies by Ndrepepa et al [12] and Tahhan et al [13]
similarly found that elevated hsTnl levels were predictive of both CAD complexity
and adverse outcomes, including cardiovascular mortality. These studies suggest
that hsTnl could be incorporated into routine risk assessment for NSTEMI pa-
tients, alongside other risk markers. Despite these promising findings, our data in
Table 1 show that key comorbidities such as hypertension and dyslipidemia were
more prevalent in Group B (p = 0.049 and p = 0.058, respectively), which may
contribute to lesion complexity and warrant further exploration.

Future studies should address several areas: conducting larger multicenter stud-
ies to improve the generalizability of delta hs-cTnl as a marker across diverse pop-
ulations; investigating its long-term predictive value for adverse outcomes, such
as recurrent MI or cardiovascular mortality; and assessing the economic feasibility
of routine delta hs-cTnl monitoring in NSTEMI management to inform healthcare
policy. By identifying patients who need immediate intervention, delta hs-cTnl
monitoring may ultimately reduce healthcare costs associated with delayed or
missed diagnoses of complex CAD.

This study’s single-center design and limited sample size constrain its applica-
bility to wider populations. Moreover, factors such as ethnic and socioeconomic
variations were not fully addressed, which may impact delta hs-cTnl levels. Ad-
dressing these limitations through future research would strengthen the case for
delta hs-cTnlI as a standard risk marker in clinical practice. In summary, elevated
delta hs-cTnl levels are associated with complex coronary lesions in NSTEMI pa-
tients. By incorporating delta hs-cTnl monitoring into clinical protocols, healthcare
providers can potentially improve early diagnosis and optimize intervention strat-

egies, enhancing care outcomes for patients at risk of severe CAD.

5. Limitation of the Study

While the researcher took utmost care throughout the study, limitations persist.
The single-center design may limit the generalizability to the wider community.
With a small sample size, the prospective cohort study lacked sufficient power for
clinical outcomes. Furthermore, the short-term follow-up precluded assessment

of disease progression.

6. Conclusion

Patients exhibiting a substantial increase in delta cTnl levels may likely have more
severe coronary artery lesions compared to those with a minimal rise. Elevated
delta hs-cTnl levels correlate with higher SYNTAX scores, indicating greater an-
atomical complexity in NSTEM patients. Additionally, a moderate linear correla-
tion exists between delta hs-cTnl levels and SYNTAX scores. Furthermore, pa-
tients with significant delta hs-cTnl elevation tend to have more triple vessel dis-
eases (TVDs). These findings suggest that non-invasive delta hs-cTnl testing
could identify high-risk patients with complex anatomies, facilitating timely re-

ferral for advanced cardiac care and early revascularization.
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7. Recommendations

Due to the small sample size of the present study, further research with a larger

sample is recommended to validate its findings. A larger sample size would en-

hance the statistical power and robustness of the results, providing more confi-

dence in the conclusions drawn from the study.
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