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Abstract

Background: Sepsis is a leading cause of mortality and morbidity. 
Recent studies suggest that troponin elevation is associated with in-
creased mortality in sepsis patients. The purpose of this study is to 
determine the effect of troponin elevation on mechanical ventilation 
duration and intensive care unit (ICU) length of stay in patients with 
sepsis. Additionally, we investigated the association between troponin 
elevation and septic shock.

Methods: The study is a retrospective observational cohort study, 
conducted in a community teaching hospital between October 2015 
and April 2018. All adult ICU patients with sepsis who required in-
vasive mechanical ventilation were included. Primary outcomes were 
mechanical ventilation duration and ICU length of stay. Secondary 
outcomes were hospital length of stay, in-hospital mortality and as-
sociation with septic shock.

Results: A total of 125 patients were included. Troponin was elevated 
in 36% (45/125) of the patients. Duration of mechanical ventilation in 
hours was longer for troponin-positive group (troponin positive: 55.6 
h vs. troponin negative: 49.6 h, 95% CI 0.001 - 0.063, P = 0.032). ICU 
length of stay was similar (troponin positive: 4.6 days vs. troponin 
negative: 4.3 days, 95% CI 0.130 - 0.270). Septic shock had high-
er occurrence in elevated troponin group (troponin positive: 62.2% 
(28/45) vs. troponin negative: 43.8% (35/80), risk ratio (RR) 1.4, P = 
0.04, 95% CI 1.015 - 1.99).

Conclusions: Troponin elevation was associated with longer dura-
tion of mechanical ventilation in patients admitted to ICU with sepsis. 
Troponin elevation was associated with higher risk for development 
of septic shock. No significant effect was observed in ICU length of 
stay and hospital length of stay.
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Introduction

Sepsis is a leading cause of mortality and morbidity in the 
USA. More than 1.5 million patients in the USA are diagnosed 
with sepsis annually. Of them, about 250,000 die from sepsis 
and one in three patients who die in a hospital have sepsis [1]. 
Troponin elevation in patients with sepsis is a predictor of a 
poor prognosis and of mortality [2].

One of the characteristics of sepsis, and part of the defini-
tion of the systemic inflammatory response syndrome (SIRS), 
is an increase in respiratory rate [3] which increases the work 
of breathing and affects blood flow to the diaphragm [4], which 
further increases cardiac demands.

This study was planned to determine the effect of tro-
ponin elevation on invasive mechanical ventilation duration 
and length of stay of sepsis patients in the intensive care unit 
(ICU). We hypothesized that lung injury in sepsis requiring 
mechanical ventilation results in increased work of breathing 
which increases cardiac demand leading to ischemia reflected 
as troponin elevation. This can help in prognosis, treatment 
decisions and discussions with family regarding further treat-
ment plans and goals of care.

Materials and Methods

Design, setting and patient selection

The design of the study is a retrospective observational co-
hort study. It was done in Presence Saint Francis Hospital, a 
community teaching hospital in Evanston, IL with 16 ICU 
beds and 10 progressive care unit beds. The study was con-
ducted between October 2015 and April 2018. The institu-
tional review board of the hospital approved the study pro-
tocol (SFH#00347). As the study was retrospective the board 
waived obtaining informed consent.

All adult patients admitted to ICU of Presence Saint Fran-
cis Hospital within the period of October 2015 to April 2018 
with diagnosis of sepsis who required intubation and mechani-
cal ventilation were included in the study.

Electronic medical records were reviewed for clinical 
findings, investigations and the course of hospitalization. We 
used ICD-10 codes for sepsis and mechanical ventilation com-
bined with clinical judgment to identify patients for the study.
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Sepsis was defined as two or more SIRS criteria with pos-
sible or confirmed source of infection. Troponin I elevation 
was defined as elevation of serum or plasma troponin I above 
the 99th percentile of the upper reference limit for the assay 
used.

Patients who had been diagnosed with acute coronary syn-
drome (ACS) or had evidence of ACS on echocardiogram or 
heart catheterization were excluded from the study.

Data collection

Data were gathered for analysis, specifically age, gender, vital 
signs prior to ICU admission, confusion prior to ICU admis-
sion (defined as Glasgow coma scale less than 15), SIRS prior 
to ICU admission, occurrence of septic shock during the ad-
mission, lactate serum level and white blood cell (WBC) count 
on admission, troponin I positivity as defined above, duration 
of mechanical ventilation, duration of ICU length of stay, hos-
pital length of stay, mortality during the admission, and source 
of infection and comorbidities.

We described sources of infection as respiratory, urinary 
tract, intra-abdominal, cutaneous and others. Comorbidities 
included congestive heart failure, coronary artery disease, 
diabetes mellitus, chronic obstructive pulmonary disease and 
chronic kidney disease.

End points

Primary outcomes were mechanical ventilation duration in 
hours and ICU length of stay (days), and secondary outcomes 
were hospital length of stay (days), in-hospital mortality and 
occurrence of troponin elevation with septic shock.

In-hospital mortality was defined as death occurring dur-
ing the index admission. Septic shock was defined as sepsis 
requiring vasopressors to maintain a mean arterial pressure 
(MAP) of ≥ 65 mm Hg despite adequate fluid resuscitation.

Statistical analysis

SPSS software (IBM Corp. Released 2017. IBM SPSS Statis-
tics for Windows, Version 25.0. Armonk, NY, USA) was used 
for statistical analysis, continuous data were compared using 
Mann-Whitney U test, and categorical data were compared us-
ing Chi-square test. Risk ratio (RR) and 95% confidence inter-
val (95% CI) were calculated, and P values less than 0.05 were 
considered statistically significant.

Results

The patients’ flow diagram is shown in Figure 1. Total number 
of patients who were admitted to ICU with sepsis and under-
went intubation and mechanical ventilation was 320. Troponin 
was checked in 139 patients. Fourteen patients were excluded 
as they were diagnosed with ACS. The number of patients in-

cluded in the study was 125.
Females patients were 46 (36.8%), and male patients were 

79 (63.2%). Troponin was positive in 45 patients (36%), and 
negative in 80 patients (64%). Characteristics of patients are 
presented in Table 1.

The most common source of infection was respiratory in 
100 patients (80%), and other sources of infection are demon-
strated in Table 2.

Septic shock developed in 63 patients during the admis-
sion (50.4%). Twenty-three patients died during the admission 
(18.4%). Code blue was called for five patients (4%).

As demonstrated in Table 3, septic shock developed in 28 
patients in troponin-positive group (28/45, 62.2%), and in 35 
patients in troponin-negative group (35/80, 43.8%) (P = 0.04, 
RR 1.4, 95% CI 1.015 - 1.99). The results were statistically 
significant. Mortality during the admission was 24.4% (11/45) 
in troponin-positive, and 15% (12/80) in troponin-negative 
group (P = 0.19, RR 1.6, 95% CI 0.78 - 3.4). The results were 
not statistically significant.

The average duration of mechanical ventilation in hours 
for troponin-positive group was 55.6 h, and 49.6 h in troponin-
negative patients (P = 0.032, 95% CI 0.001 - 0.063). The re-
sults were statistically significant. The average ICU length of 
stay was 4.6 days in troponin-positive group, and 4.3 days in 
troponin negative patients (95% CI 0.130 - 0.270). The aver-
age hospital length of stay was 9.7 days in troponin-positive 
group, and 8.4 days in troponin-negative patients (95% CI 
0.187 - 0.341), as shown in Table 4.

Discussion

Sepsis is caused by the inefficiency of control mechanisms and 
infection containment. It is characterized by an inflammatory 
reaction to infection and manifestations of organ dysfunction 
resulting from alterations in the microcirculation [5]. During 
sepsis, regional blood flows abnormally, leading to microcir-
culation disturbance causing ischemia of various organs, in-
cluding the heart [6, 7] and troponin is a sensitive marker of 
myocardial injury and “non-coronary troponin” elevation is 
common among critically ill patients [8].

Our study investigated relationship of this myocardial in-
jury in intubated patients with sepsis which was reflected by a 
positive troponin level to duration of mechanical ventilation 
in patients admitted to ICU. In our study 36% of the patients 
had elevated troponin. Lim et al demonstrated that elevated 
troponin levels are observed in 43% across all intensive care 
patient groups (interquartile range 21-59%) [9], whereas Bes-
siere et al described the prevalence of positive troponin in pa-
tients admitted with sepsis to be around 61% [10] which was 
similar to the study by Sheyin et al (60.5%) [2]. The percent-
age in our study is lower, but not every patient who was admit-
ted with sepsis had their troponin checked in our study.

Prior studies on sepsis and septic shock presented conflict-
ing data on the association of clinical outcomes with troponin 
elevation. Various studies including those by Vallabhajosyula 
et al [11], Yang et al [12], Vasile et al [13], de Groot et al [14], 
Sheyin et al [2], John et al [15] and Bessiere et al [10] have 
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concluded that troponin elevation was associated with adverse 
outcomes and increased mortality in patents admitted with sep-
sis. Also Rosjo et al stated that troponin elevation is associated 
with survival in sepsis and may have a role as an early marker 
of shock [16]. However some other studies such as Tiruvoipati 
et al [17], Mehta et al [18] and Landesberg et al [19] refuted 
this claim. In our study we found troponin elevation to be a 
predictor of development of septic shock. Our study showed 
mortality was higher in patients with elevated troponin, but our 
results did not reach statistical significance (P = 0.19, RR 1.6, 
95% CI 0.78 - 3.4).

Patients who were admitted with sepsis and had an ele-
vated troponin level on admission were at risk of developing 
septic shock during the course of their stay (P = 0.04, RR 1.4, 
95% CI 1.015 - 1.99). This indicates that troponin can be used 
as an early marker for development of shock in the patients 
admitted with sepsis.

Studies such as Lim et al [9] identified that patients with 
elevated troponin levels had increased hospital length of stay, 
while studies as Tiruvoipati et al [17] did not shown an asso-
ciation. Our study did not show increased length of stay in the 
hospital in patients with elevated troponin and the results were 
statistically significant (95% CI 0.187 - 0.341).

The heart and lungs interact during each ventilation cy-
cle. The application of mechanical ventilation and subsequent 

removal change normal ventilatory mechanics and produce al-
terations in cardiac preload and afterload that influence global 
hemodynamic state and delivery of oxygen and nutrients [20]. 
Guest et al in their study demonstrated that patients with cardiac 
injury were more frequently in need of mechanical ventilation 
as compared to other critically ill patient, which was re-demon-
strated by Blamoun et al [21, 22]. Our study demonstrated that 
the average duration of mechanical ventilation in hours to be 
longer in patients with elevated troponin than in other patients 
(55.6 h vs. 49.6 h, P = 0.032, 95% CI 0.001 - 0.063).

Studies including ours showed the association of troponin 
with increased adverse outcomes which may indicate that 
early aggressive resuscitation can improve myocardial injury 
and survival [23-26]. The early identification of this subset of 
septic patients can help identifying patients at risk of develop-
ing septic shock and may help in making clinical decisions on 
early goal-directed therapy.

Conclusions

Troponin I elevation is associated with longer duration of me-
chanical ventilation in patients admitted to ICU with sepsis. 
Troponin I elevation is associated with higher risk for devel-
opment of septic shock. No significant effect was observed on 

Figure 1. Flow chart of patients who were admitted to ICU with possible sepsis and underwent intubation and mechanical ven-
tilation.



Articles © The authors   |   Journal compilation © J Clin Med Res and Elmer Press Inc™   |   www.jocmr.org130

Effect of Troponin I Elevation J Clin Med Res. 2019;11(2):127-132

Table 4.  Duration of Mechanical Ventilation (hours), ICU Length of Stay (days) and Hospital Length of Stay (days) in Intubated ICU 
Patients Admitted With Sepsis

Troponin positive  
(N = 45)

Troponin negative  
(N = 80) 95% CI P value

Duration of mechanical ventilation in hours (mean ± SD) 55.6 ± 24.8 49.6 ± 33 0.001 - 0.063 0.032
ICU length of stay in days (mean ± SD) 4.6 ± 3.1 4.3 ± 3 0.13 - 0.27 0.2
Hospital length of stay in days (mean ± SD) 9.7 ± 6 8.4 ± 4.4 0.187 - 0.341 0.264

Table 1.  Characteristics of Patients Who Were Admitted to ICU With Possible Sepsis and Underwent Intubation and Mechanical 
Ventilation

Troponin positive (N = 45) Troponin negative (N = 80) P value
Demographics
  Age 74.4 70.3
  Male (%) 29 (64.4%) 50 (62.5%) 0.82
Vital signs
 Systolic blood pressure 117.4 113.6 0.55
 Diastolic blood pressure 64.8 63.7 0.57
 Heart rate 98 93 0.48
 Respiratory rate 22 21 0.31
 Temperature F 98.8 97.9 0.18
  Confusion (%) 30 (66.7%) 57 (71.3%) 0.59
Labs
 WBCs (mean ± SD) 16.8 ± 8.5 12.9 ± 6.3 0.015
  Lactate (mean ± SD) 3.3 ± 3 2.1 ± 1.7 0.013
Chronic conditions
 Heart failure (%) 10 (22.2%) 23 (28.7%) 0.42
 Diabetes mellitus (%) 18 (40%) 39 (48.8%) 0.34
 Coronary artery disease (%) 12 (26.7%) 24 (30%) 0.69
 Chronic kidney disease (%) 9 (20%) 14 (17.5%) 0.72
  Chronic obstructive pulmonary disease (%) 11 (24.4%) 24 (30%) 0.5

Table 2.  Sources of Infection in Patients Who Were Admitted to ICU With Possible Sepsis and Underwent Intubation and Mechani-
cal Ventilation

Troponin negative (N = 80) Troponin positive (N = 45)
Respiratory 62 (77.5%) 38 (84.4%) 100 (80%)
Urinary tract 12 (15%) 4 (8.9%) 16 (12.8%)
Intraabdominal 5 (6.3%) 2 (4.4%) 7 (5.6%)
Cutaneous 1 (1.3%) 0 (0%) 1 (0.8%)
Others 0 (0%) 1 (2.2%) 1 (0.8%)

Table 3.  Septic Shock and In-Hospital Mortality in Intubated ICU Patients Admitted With Sepsis

Troponin positive (N = 45) Troponin negative (N = 80) RR (95% CI) P value
Septic shock (%) 28 (62.2%) 35 (43.8%) 1.42 (1.015 - 1.99) 0.04
In-hospital mortality (%) 11 (24.4%) 12 (15%) 1.6 (0.78 - 3.4) 0.19
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duration of ICU length of stay and hospital length of stay.
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