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Abstract

Background: Acute gastrointestinal bleeding (AGIB) is responsible
for over 140,000 hospitalizations annually. Cardiovascular-related
deaths account for 30% of the patients surviving the initial episode
of AGIB. The purpose of this study was to identify the impact of el-
evated troponin on short-term mortality and length of stay (LOS) of
these patients.

Methods: From July 2013 to July 2016, 290 patients admitted with a
diagnosis of AGIB and who had cardiac troponin I measured within
24 h of presentation were retrospectively reviewed. Clinical variables
including 30-day mortality, 30-day readmission and LOS were then
compared between the groups of troponin elevation and no troponin
elevation.

Results: The overall 30-day mortality among patients with AGIB
was 6.5% (19/290). Cardiac troponin was elevated in 10% of patients
(29/290). Among patients with normal troponin, 5% (13/261) died
within 30 days. In patients with troponin elevation, 21% died in the
same period (6/29, P = 0.001). The LOS was also higher in patients
with troponin elevation (6 vs. 5 days, P = 0.02). There was no dif-
ference in 30-day readmission among the two groups. Past history
of coronary artery disease, congestive heart failure, hypertension, as-
pirin use and elevated creatinine was more common in patients with
troponin elevation. On multivariate analysis, troponin elevation on
presentation is associated with increased mortality (odds: 5.50, CI:
1.73 -17.47, P =0.004).

Conclusion: In patients admitted to the inpatient service with AGIB,
elevated troponin I on presentation is associated with high short-term
mortality and longer hospital stay.
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Introduction

Acute gastrointestinal bleeding (AGIB) is an extremely com-
mon inpatient and outpatient clinical problem. There are over
140,000 admissions due to AGIB alone in the US per annum
associated with significant morbidity and mortality [1]. In or-
der to stratify patients based on outcomes including deaths,
there have been numerous scores that are currently recom-
mended per international guidelines. The more common scores
used to stratify patients based on the need for intervention or
mortality are Glasgow-Blatchford score (GBS) and Rockall
score, respectively. These scores majorly incorporate variables
including age, gender, vital signs and comorbidities, with no
clinical laboratory variables.

There has been an increasing trend of interventional endo-
scopic therapy used for brisk AGIB, therefore not surprisingly
the mortality from AGIB has halved over the past two decades
[2]. Yet the economic burden due to inpatient-stay from AGIB
is in excess of one billion dollars per year [1]. With increased
focus on efficient management and shorter hospital stay, there
is a need to proficiently stratify patients who need intervention
within 24 h, so as to reduce morbidity, mortality and length of
hospital stay (LOS).

In patients admitted for AGIB, the majority of the deaths
unrelated to hemorrhage were from a complication of cardi-
ovascular disease and reported to be as high as 30% in pa-
tients who survived the initial episode of upper GI bleed [3,
4]. AGIB can cause hypotension and hypovolemia, and there-
fore lead to a diminished blood supply to the heart, causing
myocardial injury (MI). The American College of Cardiology
(ACC) guidelines has identified troponin as the biomarker of
choice for detection of MI [5]. Patients with pre-existing ob-
structing coronary artery disease (CAD) are at a higher risk of
cardiovascular complications.

To predict increased mortality, different predictors have
been studied and identified, including hypotension on admis-
sion, impaired kidney function, and albumin [6, 7]. Cardiac
troponin has also been studied as a mortality marker partic-
ularly in AGIB patients with a cardiac compromise in ICU.
Cardiac troponin I (Tnl) is located on the actin filament of the
cardiac muscle [8]. Its release in the blood stream is not just
specific for MI, but can also be an indicator of hypovolemic
shock, acute heart failure, transient loss of membrane integrity,
and reperfusion injury, all of which can be a complication of
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Figure 1. Patients admitted with acute gastrointestinal bleeding (AGIB).

AGIB [8, 9]. The rise in troponin levels on admission in the
ICU with AGIB has been shown to signify a longer hospital
stay and higher long-term mortality in patients [10, 11], though
it has not been widely used to observe any difference in short-
term mortality. Accordingly, the purpose of this study was to
evaluate Tnl as a prognostic marker for 30-day mortality and
its significant impact on LOS in patients admitted with AGIB
on the regular floors and ICU. We hypothesized that patients
with higher Tnl would have a poorer prognosis, independent
of their underlying comorbidities.

Patients and Methods

We retrospectively reviewed electronic medical records
of 320 patients consecutively admitted at Bassett Medical
Center, Cooperstown, NY, between July 2013 and July 2016
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with diagnosis of AGIB. Two hundred ninety (290) patients
had a troponin I levels checked within 24 h of presentation
were included in the study (Fig. 1). The study was approved
by the institutional review board of Bassett Medical Center.
AGIB was defined as either non-variceal upper GI bleeding,
variceal upper GI bleeding or lower GI bleeding. Since this
was a retrospective study, patients were recognized by their
ICD-9 or ICD-10 codes (530.82, 578.9, K92.2, K90.0, K22.8,
and K57.91).

All patients with a complete medical history, physical ex-
amination, discharge summary and troponin I measurement
within 24 h of admission were included in the study. Medical
histories including cardiovascular compromise, cardiovascu-
lar comorbidities, such as previous congestive heart failure
(CHF), hypertension and atrial fibrillation with use of antico-
agulation were recorded in the study. Risk factors for cardio-
vascular disease (smoking, diabetes, alcohol and chronic kid-
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Table 1. Univariate Association Between Patients With Troponin Elevation and Normal Troponin

Elevated troponin

Characteristics No (n =261) Yes (n =29) Total (n = 290) P-value
n % n % n %
Age (mean, SD) 69.6 74.3 70 0.07
Male 139 533 18 62.1 157 54.14 0.36
Female 122 46.7 11 37.9 133 45.9
BMI (mean, SD) 29.36 8.61 28.63 5.9 29.25 8.32 0.88
Hemoglobin, g/dL (mean, SD) 10.47 3 9.79 291 10.42 3.01 0.20
CCS (mean, SD) 2.6 247 4.21 2.37 2.79 2.5 0.00%*
Past hx of GI bleed 88 33.7 7 24.1 95 32.76 0.29
Elevated INR 79 30.3 8 27.6 87 30 0.76
Elevated creatinine 77 29.5 15 51.7 92 31.73 0.015*
Hypotension 32 12.3 4 13.8 36 12.42 0.81
Smoking 150 57.5 13 44.8 163 56.21 0.19
Alcohol 81 31.0 7 24.1 88 30.35 0.44
COPD 49 18.8 2 6.9 51 17.59 0.11
CAD 77 29.5 17 58.6 94 32.42 0.001*
Diabetes 79 30.3 18 62.1 97 33.45 0.001
HTN 177 67.8 26 89.7 203 70 0.015*
No. of blood transfusion units 32 3.02 2.88 1.37 3.14 2.86 0.51
CKD 51 19.5 7 24.1 58 20 0.55
Afib 71 27.2 7 24.1 78 26.9 0.72
CLD 20 7.7 1 3.4 21 7.25 0.40
CHF 52 19.9 11 37.9 63 21.73 0.02%*
Readmission 52 19.9 8 27.6 60 20.69 0.33
Rebleeding 25 9.6 4 13.8 29 10 0.478
Death in 30 days 13 5.0 6 20.7 19 6.56 0.001*
LOS 5 8.32 6 3.62 52 7.94 0.02*

ney disease) were recorded. Patients less than 18 years of age
were excluded from the study.

Troponin I levels of > 0.05 ng/mL were considered el-
evated. Elevated troponin I levels within 24 h of admission
were used to define patients with cardiovascular damage in ac-
cordance with the definition provided by ACC guidelines [5].
Patients were divided into two groups based on troponin I re-
sults: patients with elevated troponin, and patients with normal
troponin levels. Two hundred sixty-one (261) patients were
admitted with normal troponin levels, and 29 had troponin el-
evation. Statistical analysis was done between the two groups
to compare the outcomes including the 30-day mortality, LOS,
and the 30-day readmission rate.

Statistical analysis

To identify univariate associations between troponin elevation
and subject characteristics, the Chi-square/Fisher’s exact test
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and #-tests were used. P value of < 0.05 was considered sta-
tistically significant. All variables with P < 0.2 in the initial
analysis were included in a stepwise multivariable logistic re-
gression model to identify independent predictors of troponin
elevation. All analyses were carried out using SPSS 23.0 ver-
sion.

Results

There were a total of 320 patients admitted to the hospital
from July 2013 to July 2016. Troponin I measurements within
24 h of admission were available in 290 patients (90%). The
baseline and clinical characteristics in patients who had their
troponin I recorded within 24 h are shown in Table 1. The me-
dian age between the two groups was comparable. Troponin
elevation was more in men (62% vs. 53%, P = 0.36) but was
non-significant.

The prevalence of troponin I elevation was found in 29
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Figure 2. Mortality in % and length of stay (LOS) in days.

of the 290 patients (10%). During the hospitalization, there
were 19 deaths amongst the 290 patients (6.5%). Mortality
trended higher in patients with troponin elevation on presenta-
tion compared to patients with no troponin elevation; six pa-
tients with troponin I > 0.05 ng/mL (20.7%) versus 13 patients
with troponin I < 0.05 ng/mL (5%) (P = 0.001). The LOS was
higher in patients with troponin elevation (6 days in troponin
elevation group vs. 5 days in no troponin elevation, P = 0.02)
(Fig. 2). The rate of readmission trended higher in the troponin
elevation group, but was not statistically significant (27.6% vs.
19.9%, P = 0.33). There was also no difference in rate of re-
bleeding between the groups.

Hypotension was defined as systolic BP < 90 mm Hg
and no statistical difference was found in the hypotension be-
tween groups (13.8% in troponin elevation vs. 12.3% in no
troponin elevation). Hemoglobin level was lower (9.8 g/dL) in
the patients with elevated troponin compared to patients with
no elevation in their troponin (10.5 g/dL); however, it did not
reach statistical significance (P = 0.2). Coronary artery disease
was more prevalent in the troponin elevation group (58.6%
vs. 29.5%, P =0.001). Diabetes, hypertension, and CHF were
also significantly more prevalent in patient troponin elevation.

The Charlson comorbidity score also trended higher in patients
with troponin elevation (4.21 vs. 2.6, P=0.001), hence patients
with troponin elevation had more comorbidities compared to
patients with no troponin elevation. More patients with tro-
ponin elevation had elevated creatinine from the baseline (51.7
vs. 29.5%, P =0.015). Stepwise logistic regression concluded
that elevated creatinine is associated with increased odds of
troponin elevation.

All parameters with P value of less than 0.2 were thus in-
cluded in stepwise logistic regression model to predict troponin
elevation. Patients with troponin elevation have 5.5 times risk
of mortality in 30 days (CI: 1.73 - 17.47, P = 0.004) (Table 2).

Discussion

AGIB is a substantial contributor to morbidity, mortality and
increased LOS [12]. The main results of the study were that
the patients with AGIB and troponin elevation within 24 h of
admission had a higher short-term mortality (defined as 30-
day mortality) and longer LOS when compared to patients
who had no troponin elevation. In this respect, comparative

Table 2. Multivariate Logistic Regression Revealed High Odds of Mortality in Patient With Troponin Elevation

Variable Odds ratio (unadjusted) 95% CI (unadjusted) P Odds ratio (adjusted) 95% CI (adjusted) P
LOS 1.01 0.97 - 1.05 0.71

Elevated creatinine  2.57 1.18 - 5.56 0.01* 2.43 1.08 - 5.51 0.034*
Smoking 0.61 0.28 - 1.31 0.19 0.37 0.16 - 0.86 0.02*
COPD 0.33 0.08-1.4 0.12

CAD 3.39 1.55-7.43 0.002*

CHF 2.46 1.1-5.52 0.03*

Death in 30 days 4.98 1.73-14.33 0.003*  5.50 1.73-17.47 0.004*
HTN 0.11 0.38 -3.51 0.81
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studies with similar end points have reported uniform results.
Wu et al reported an LOS of 8.73 versus 6.34 days in pa-
tients with elevated troponin which is comparable difference
reported by our study [11]. The study by Vasile et al detected
an increased long-term mortality in patients with elevated
troponin by measuring troponin in the first 6 h of admission
with AGIB, while our study furthered the findings by follow-
ing troponins for 24 h and thus observing a higher short-term
mortality in patients with elevated cardiac biomarkers, Tnl
[10].

Cardiac Tnl shares its functionality with troponin C and T
and is important in regulating the contractions of cardiac mus-
culature. Tnl is a more sensitive and specific marker of myocar-
dial injury, sometimes even able to detect cardiac damage with
no ECG changes [13, 14]. Mortality reported in our cohort was
a substantial 21% compared to 5% (P = 0.001) in patients with
and without troponin elevation, respectively. This is concern-
ing specifically to the physicians on the general medical floor
managing these patients, as these patients may be at higher
risk of cardiovascular damage [15, 16]. Elevated troponin may
signify an MI, and with the concurrent AGIB, endoscopy may
be deferred by physicians, even though it has been shown to
be safe and indicated in patients even prior to any cardiac in-
tervention [17]. In a study out of the UK, which audited 6,750
patients suffering from AGIB, only 74% received endoscopy
as inpatients, and 50% of these were within 24 h of presenta-
tion [18]. With the higher short-term mortality identified in our
study, measures should be taken to aid physicians in stratifying
inpatient or emergent endoscopy by including clinical labora-
tory variables such as troponin.

Cardiac troponin elevation, in general, has been associ-
ated with increased short-term mortality in patients admitted
to the ICU [19]. Elevation of troponin can be acute or chronic
based on the underlying pathogenesis [20, 21]. Troponin may
be released from the striated muscles of the heart due to either
diminished supply or increasing demand from tachycardia.
Thus, troponin elevation may act as a surrogate marker for the
systemic manifestation of AGIB, such as anemia and hypoten-
sion. Anemia was independently shown to cause a higher tro-
ponin level with a higher risk of myocardial injury and there-
fore higher mortality [14, 22].

Despite its high sensitivity and specificity, it may be dif-
ficult to interpret a high Tnl result in renal failure [23]. The
higher levels may be due to the inflammatory state common in
renal failure, volume overload or micro-infarctions [24]. Even
with renal failure, higher troponin states are accepted as mark-
ers for myocardial injury [25]. Acute kidney injury following
AGIB was associated with longer hospital stay and increased
cost burden [26]. Our study controlled for these variables in-
cluding renal failure, coronary artery disease and heart fail-
ure. Even on multivariate analysis, troponin elevation was still
found to be a prognostic marker for increased mortality in pa-
tients with AGIB.

With these findings, the authors conclude that serum tro-
ponin levels are an important determinant of prognosis for pa-
tients with an AGIB. Elevated troponins may be directly related
to high-risk stigmata, mortality, LOS, and need for endoscopic
evaluation. The authors highly recommend trending troponins
during admissions for any patients with an AGIB and thus help
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in stratifying these patients with a need for intervention. Large
studies are needed to confirm our current findings.

Limitations of the study

The design of our study is retrospective. Patient population
in the troponin elevation group is small. This may limit the
interpretation of our results. A larger study may help to fur-
ther elucidate troponin elevation with mortality in AGIB pa-
tients. Although LOS trended higher in the troponin elevation
group, this may be due to high comorbidities in patients in
this group.

Conclusion

Elevated cardiac troponin in AGIB is a marker of poor out-
comes and is associated with high short-term mortality. It is
also associated with increased LOS and utilization of resourc-
es. Hence it can be used as a marker in risk stratifying patients
with AGIB to prevent morbidity and mortality associated with
this condition.

Significance of this study

What is already known about this subject?

Troponin elevation is generally considered as a marker of MI.
Previous studies showed it can be elevated in critically ill
patients in intensive care unit and is associated with increased
mortality.
Its role in AGIB has not been well established.

What are the new findings?

Troponin elevation can be used as a marker to risk stratify pa-
tients admitted with AGIB.

Troponin elevation on presentation is associated with in-
creased short-term mortality and longer duration of hospital
stay.

How might these results change the focus of research or clini-
cal practice?

GBS and Rockall score are currently used in clinical practice
to predict mortality of patients presenting with AGIB. Studies
can be done on addition of troponin levels to these clinical
scores to predict the outcomes of these patients.
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