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and higher mortality. To assess the relationship between

critically ill patients with suspected cardiovascular injury.
Methods: Previously published observational studies of critically ill adults admitted to
ICUs were reviewed. Patients were grouped by normal or elevated troponin, and
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reported outcomes (ICU mortality, hospital mortality, ICU stay, mechanical ventilation,
organ dysfunction) were examined. Results: Elevated troponin-I was found in 81% of
patients in one large medical-surgical ICU study, and hospital mortality rose from 23.4%
in the lowest troponin category to 57.4% in the highest. Another study found myocardial
injury in 32% of patients, with mortality of 51% versus 16% in those without injury.
Elevated troponin was also associated with longer ICU stay, mechanical ventilation,
vasopressor requirement, and multiple-organ dysfunction. In adjusted analyses, elevated
troponin was independently associated with hospital mortality (pooled adjusted OR 2.5,
95% Cl 1.9-3.4, in one meta-analysis). Conclusion: Elevated troponin is associated with
poorer outcomes in critically ill patients and serves as a marker of myocardial injury and
overall illness severity. Because elevation also occurs in sepsis, renal failure, and other
critical illness without myocardial infarction, interpretation must take the full clinical
picture into account.

Keywords: Cardiac troponin; myocardial injury; intensive care units; critical illness;
mortality; prognosis

1. Introduction

Cardiac troponin is the preferred biomarker for detecting myocardial injury because of
its high sensitivity and cardiac specificity. In the ICU, however, troponin is often raised in
patients with no acute coronary syndrome. Sepsis, hypoxaemia, hypotension,
catecholamine exposure, renal dysfunction, and critical illness itself can all injure
myocardium or reduce troponin clearance.

Previous studies have reported that elevated troponin in critically ill patients is
associated with greater illness severity, longer ICU stay, organ dysfunction, and higher
mortality (1-4). Whether troponin should be treated as a prognostic marker or as a
signal of treatable cardiac pathology remains debated. This article therefore examines
how troponin levels relate to clinical outcomes in critically ill patients with suspected
cardiovascular injury.

2. Methods

2.1 Design

Narrative review of published observational studies, organised according to the IMRaD
structure. No new patient data were collected, and no patient-level data were pooled.
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2.2 Eligibility

Studies were considered if they enrolled critically ill adults (18 years or older) admitted
to an ICU, measured cardiac troponin, and reported at least one clinical outcome.

2.3 Exposure and outcomes

Patients were categorised as having normal or elevated troponin, or by ascending
troponin category where studies reported this. Outcomes of interest were ICU mortality,
hospital mortality, ICU length of stay, mechanical ventilation, vasopressor use, and organ
dysfunction.

2.4 Data handling

Percentages were extracted as reported by the source studies. No statistical pooling or
meta-analysis was performed, and the figures below are descriptive displays of the
reported values only. Measures of association (odds ratios with 95% confidence intervals
and P values) are reported exactly as published by the source studies and were not
recalculated.

3. Results

3.1 Prevalence of troponin elevation

In a large medical-surgical ICU cohort, elevated troponin-lI was present in 81% of
patients (Figure 1) (3). In a separate cohort, myocardial injury was present in 32% of
critically ill patients (Figure 2) (2).

mmm FElevated troponin-I
Not elevated

Figure 1. Prevalence of elevated troponin-Iin a medical-surgical ICU cohort.
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Figure 2. Prevalence of myocardial injury in a second ICU cohort.

3.2 Mortality by troponin level

Hospital mortality increased progressively with troponin concentration, from 23.4% in
the lowest category to 57.4% in the highest (Figure 3) (3). In the second cohort, mortality
was 51% in patients with myocardial injury and 16% in those without (Figure 4) (2).
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Figure 3. Hospital mortality in the lowest and highest troponin categories.
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Figure 4. Mortality with and without myocardial injury.

3.3 Association between troponin and clinical outcomes

Association between troponin and outcome was examined in the source studies using
adjusted analyses (Table 1, Figure 6). In a meta-analysis of 23 studies, elevated troponin
was independently associated with death (pooled adjusted OR 2.5, 95% Cl 1.9-34, P <
0.001) (1). In a prospective ICU cohort, myocardial injury remained independently
associated with hospital mortality after adjustment for SAPS Il score and mechanical
ventilation (adjusted OR 2.09, 95% CI 1.06-4.11, P = 0.01) (2).

The association showed a dose-response pattern. In the medical-surgical ICU
cohort, hospital mortality rose steadily across four troponin-I categories: 23.4% (Group ),
33.2% (Group 1), 49.6% (Group 1) and 57.4% (Group IV) (Figure 5). Relative to Group |,
adjusted odds of hospital death were 1.08 (95% Cl 0.84-1.38) in Group Il, 1.64 (1.24-2.17)
in Group Ill and 1.80 (1.30-2.49) in Group 1V, so the association was not significant in the
lowest elevated category and became significant at higher levels (3). Higher high-
sensitivity troponin T groups were likewise associated with higher in-hospital mortality
(P < 0.001) and longer ICU and hospital stay (P < 0.01) (7).

Findings were not uniform. In one small prospective cohort, an elevated troponin
alone was not independently predictive of ICU or hospital mortality, whereas myocardial
infarction was (hospital mortality 50.0% vs 22.0%, P = 0.010) (6).
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Table 1. Reported measures of association between troponin and mortality in the source

studlies.

Study Comparison Outcome Association (as published)
Meta-analysis, 23Elevated vs Mortality Pooled adjusted OR 2.5 (95% CI 1.9-
studies (1) normal troponin 3.4), P < 0.001

ICU cohort, n =cTnl > 0.1 ng/mLHospital 51% vs 16%, P < 0.001; adjusted OR
217 (2) vs lower mortality 2.09 (1.06-4.11), P = 0.01
Medical-surgical Group Il vs GroupHospital Adjusted OR 1.08 (0.84-1.38)

ICU (3) I mortality

Medical-surgical Group lll vs GroupHospital Adjusted OR 1.64 (1.24-2.17)

ICU (3) I mortality

Medical-surgical Group IV vsHospital

ICU (3) Group | mortality
Medical ICU, hs-Higher vs lowerMortality;
troponin T (7) hsTnT groups length of stay
Prospective ICUElevated troponin Hospital
cohort (6) mortality

Adjusted OR 1.80 (1.30-2.49)

Higher mortality (P < 0.001); longer
stay (P < 0.01)

Not independently predictive;
myocardial infarction 50.0% vs
22.0%, P = 0.010
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Figure 5. Hospital mortality across four troponin-/ categories (Group I lowest, Group IV

highest).
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Figure 6. Adjusted odds ratios (95% Cl) for mortality in the source studies. Each estimate
is from a different study or comparison and is not pooled here.

3.4 Other outcomes

Elevated troponin was also associated with longer ICU stay, mechanical ventilation,

vasopressor requirement, and multiple-organ dysfunction (1,4,7). These associations are

summarised in Table 2, because the available reported values do not allow a numerical

raph.
'?'a bTe 2. Direction of association between elevated troponin and outcomes in critically ill
patients.
Outcome Association with elevated troponin
Hospital / ICU mortality Higher, with a graded relationship
ICU length of stay Longer
Mechanical ventilation More frequent
Vasopressor requirement More frequent
Multiple-organ dysfunction More frequent

4. Discussion

Across the cited studies, higher troponin was consistently associated with worse
outcomes. The graded rise in hospital mortality, more than doubling from the lowest to
the highest category, suggests a dose-response pattern, and the large gap in mortality
between patients with and without myocardial injury points the same way.
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A meta-analysis of 23 observational studies (4492 critically ill patients) found that
elevated troponin was associated with increased risk of death (adjusted OR 2.5, 95% ClI
1.9-3.4) and longer ICU stay (1). Not all studies agree, however: in one prospective ICU
cohort an elevated troponin alone was not independently predictive of mortality,
whereas myocardial infarction was (6).

Troponin elevation in the ICU is probably not only a sign of coronary occlusion. It
more likely reflects the combined burden of myocardial injury, systemic inflammation,
haemodynamic stress, and reduced renal clearance, which is why it tracks overall illness
severity (5,8). Troponin should therefore be interpreted with clinical findings, ECG, and
echocardiography rather than in isolation.

Limitations

This is a narrative review of observational studies, so associations are not causal. Study

populations, assay generations, and cut-offs differ, and most reported mortality figures

are unadjusted for illness severity or confounders such as sepsis and renal failure. Only

values stated in the source abstracts are displayed, and no pooled estimates are given.

5. Conclusion

Elevated troponin in critically ill patients with suspected cardiovascular injury is

associated with higher mortality, longer ICU stay, and greater organ dysfunction. It is a

useful marker of myocardial injury and illness severity, but because it is raised in many

non-coronary conditions, it must be interpreted within the whole clinical context.
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