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Abstract

Background: Sepsis and septic shock are the most common
causes of morbidity and mortality in Intensive Care Units in
the United States. The cardiovascular abnormalities associated
with septic shock, in large part, account for the life-threatening
nature of the syndrome. Cardiac troponin I (cTnI) has been
shown to be an indicator of myocardial injury and is an
accepted prognostic factor of Myocardial Infarction (MI).

Aim of Study: To study the prognostic value of cTnI on
mortality and adverse complications in patients with sepsis
and septic shock. And to study the relation of cTnI with ICU
scoring system (SOFA).

Patients and Methods: This is a comparative cross sec-
tional study, was conducted at Intensive Care Unit (ICU) at
Ain Shams University Hospitals and El-Matria Teaching
Hospital, on 70 patients with suspected infection who were
aged between 18 and 60 years old, over the period of six
months from November 2019 to April 2020.

Results: Finally, as regard relation between outcome and
1st sample cTnI in each group; the study on the hand revealed
that there was no statistical significant difference between
outcome and 1st sample cTnI in Group with positive cTnI,
Group II with non-elevated cardiac troponin I.

Conclusion: Based on our results we recommend for
further studies in larger patients and longer period of follow-
up to emphasize our conclusion. Sepsis patients with high
cTnI levels are usually more critically ill while had the same
chance to adverse outcome and less mortality and cTnI 
level is not a predicator of mortality, further studies in larger 
patient populations must establish whether elevated troponin 
may be used as an independent mortality risk factor for 
intensive care patients without ACS.

Key Words:  Intensive Care Unit – Myocardial infarction – 
Cardiac troponin I.

Correspondence to:  Dr. Mahmoud M.M. 
Senna, E-Mail: medo.senna@gmail.com

Introduction

SEPSIS is a life-threatening condition that arises
when the body's response to infection causes injury
to its own tissues and organs [1].

"Septicemia", also spelled "septicaemia", and "
blood poisoning" referred to the microorganisms
or their toxins in the blood and are no longer
commonly used. The modern term for this is bac-
teremia [2].

Systemic Inflammatory Response Syndrome (
SIRS) (criteria had been used to define sepsis. If
the SIRS criteria are negative, it is very unlikely
the person has sepsis; if it is positive, there is 
just a moderate probability that the person has 
sepsis. According to SIRS, there were different 
levels of sepsis: Sepsis, severe sepsis, and septic 
shock [3].

SIRS is the presence of two or more of the
following: Abnormal body temperature, heart rate,
respiratory rate, or blood gas, and white blood cell
count.

Sepsis is defined as SIRS in response to an
infectious process [4].

In 2016 a new consensus was reached to replace
screening by Systemic Inflammatory Response
Syndrome (SIRS) with the sequential organ failure
assessment score (SOFA score). The sequential
organ failure assessment score (SOFA score), pre-
viously known as the sepsis-related organ failure
assessment score, is used to track a person's status
during the stay in an Intensive Care Unit (ICU) to
determine the extent of a person's organ function
or rate of failure. The score is based on six different
scores, one each for the respiratory, cardiovascular,
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hepatic, coagulation, renal and neurological systems
[1].

Sepsis is the leading cause of death in the non-
coronary Intensive Care Unit (ICU) and the 10th

leading cause of death overall [5].

Cardiac troponin I (cTnI) has been shown to
be an indicator of myocardial injury and is an
accepted prognostic factor of Myocardial Infarction (
MI) [6].

Although cTnI is cardiac-specific, its release
seems not to be limited to cardiac-related events,
but is also detectable in other critical clinical
conditions, such as trauma, pulmonary embolism,
and septic shock [7].

Troponin release in this population occurs in
the absence of flow-limiting coronary artery dis-
ease, suggesting the presence of mechanisms other
than thrombotic coronary artery occlusion, 
probably a transient loss in membrane integrity with 
subsequent troponin release or microvascular 
thrombotic injury [8].

Aim of the work:
To study the prognostic value of cTnI on mor-

tality and adverse complications in patients with
sepsis and septic shock. And to study the relation
of cTnI with ICU scoring system (SOFA).

Patients and Methods

Methods:

Technical design:
Study type and setting: This study was compar-

ative cross sectional study between sepsis and
septic shock patients with elevated cTnI and others
with non elevated cTnI by measurement of cTnI
in the first 24h from admission to ICU (every 6th

hours) and the correlation between the trend of
measurements (positive or negative) and the pa-
tient's outcome (discharge or death).

Study population: Intensive Care Unit (ICU)
at Ain Shams University Hospitals and El-Matria
Teaching Hospital.

Study period: Six months from November 2019
to April 2020.

Study population:
Inclusion criteria: Patients with suspected in-

fection who were aged between 18 and 60 years

old admitted to ICU can be promptly identified
with qSOFA (“HAT”); i.e. 2 or more of: Hypoten-
sion: SBP less than or equal to 100mmHg. Altered
mental status (any GCS less than 15). Tachypnoea:
RR greater than or equal to 22 (breaths per min).
Septic shock clinical criteria: Sepsis and (despite
adequate volume resuscitation) both of: Persistent
hypotension requiring vasopressors to maintain
MAP greater than or equal to 65mmHg, and Lactate
greater than or equal to 2mmol/L. And also using
APACHE II: It is applied within 24 hours of ad-
mission of a patient to an Intensive Care Unit (
ICU): An integer score from 0 to 71 is computed
based on several measurements; higher scores
correspond to more severe disease and a higher
risk of death.

Exclusion criteria: Excluded from the study
were patients with any disease that may be asso-
ciated with an elevation of cardiac troponins as
follows: Ischemic heart. Cardiothoracic trauma
or surgery. Dilated cardiomyopathy. LV dysfunc-
tion. Pulmonary embolism. Chronic renal failure.
Severe trauma. Known exposure to burns or toxic
chemicals.

Sampling method:

Sample size:  70 patients.

Ethical considerations: Participants were en-
rolled for 6 months at Ain Shams University Hos-
pitals and El-Mataria Teaching Hospital. Patient
informed written consent and Local Ethical Com-
mittee approval have been obtained before patient's
allocation.

Study procedures:
Full history (if possible): Collected data about:

Age and sex. Medications.

Clinical examination: Patients with sepsis were
identified: Sepsis is defined as life-threatening
organ dysfunction caused by a dysregulated host
response to infection. The clinical criteria for sepsis
include suspected or documented infection and an
acute increase of two or more Sequential Organ
Failure Assessment (SOFA) points as a proxy for
organ dysfunction. Septic shock is defined as a
subset of sepsis in which underlying circulatory
and cellular/metabolic abnormalities are profound
enough to increase mortality substantially. Septic
shock is defined by the clinical criteria of sepsis
and vasopressor therapy needed to elevate mean
arterial pressure >_65mm Hg and lactate >2mmol/L (
18mg/dL) despite adequate fluid resuscitation [9].
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Conscious level: Attention. Orientation. Speech.
Temperature. Heart rate. Blood pressure. Respira-
tory rate.

Investigations:

Radiology: Chest X-ray. Electrocardiogram  (
ECG). Echocardiograghy.

Laboratory: Complete blood count. Na and K
serum level. Coagulation profile. Serum lactate.
Arterial blood gases. Liver function tests. Kidney
function tests. Cardiac troponin I.

Patients included were classified into two
groups based on their serum troponin I levels: Low
troponin group (troponin ≤0.1µg/L) and elevated
troponin group (troponin >0.1µg/L). There is no
clear definition as to what constitutes an elevated
troponin in patients with sepsis. Different studies
have quoted different levels ranging from 0.1µg/L
to 1µg/L [10]. In the study, we defined elevated
troponin as >0.1µg/L within 12h of admission to
the ICU. We have used >0.1µg/L as this was the
most commonly used cut-off in the published
studies [11]. Troponins were assayed using ADVIA
Centaur CP system (Bayer Health Care Diagnostics,
New York, USA) using the principles of chemilu-
minescence. The normal reference range in our
laboratory is 0.00-0.05µg/L.

Administrative and ethical design: A written
informed consent was obtained from the parents
of all patients of the study. After being informed
about the aims and process of the study as well as
applicable objectives. The study had been approved
by the Local Ethics Committee on research involv-
ing human subjects of Faculty of Medicine, Ain
Shams University. The study procedures were free
from any harmful effects on the participants as
well as the service provided. There was no extra
fee to be paid by the participants and the investi-
gators covered all the costs in this regard. There
had been adequate provisions to maintain privacy
of participants and confidentiality as follow: We
had been put code number to every participant
symbol ling to the name and address that had been
kept in a special file. The names of the participants
in the research will be hidden.

Data management and statistical analysis:
Collected data were recorded then presented

and analyzed statistically by computer using SPSS
version 22 (SPSS Inc. Chicago, IL, U.S.A) as
follow: Editing and coding. Data entry in computer.
Data were summarized and presented in tables and
graphs and summarized as median and mean ±

standard deviation for quantitative variables and
as number and percentage for qualitative variables.
Data were handled using appropriate statistical
tests of significance such as: Shapiro-Wilk's W-
test was applied for checking the normality as-
sumption of continuous variables. Chi-square test
and Fisher's exact test, wherever appropriate,
were used for data analysis. Independent two-
sample t-tests or Mann-Whitney-U-tests were
applied to compare the continuous variables be-
tween the two groups. Correlation between: The
prognostic value and mortality rate between ele-
vated cTnI in patients with sepsis and septic shock
and others with non-elevated cTnI. Other param-
eters were assessed with Spearman's correlation
test. p-value less than 0.05 was considered statis-
tically significant. p- value more than 0.05 was
considered not significant.

Results

Table (1): Comparison between the two studied groups ac-
cording to demographic data.

Group I
(n=35)

Group II
(n=35) Test

of sig.
p

No. % No. %

Gender:

Male 22 62.9 19 54.3 χ2= 0.467

Female 13 37.1 16 45.7 0.530

Age (years):

Min.-max. 18.0-60.0 18.0-70.0 t= 0.230
Mean ± SD. 45.37±13.10 41.17±15.79 1.211

Median (IQR) 50.0 45.0

(38.50-55.50) (25.0-55.50)

χ2 : Chi square test.
t  : Student t-test.
p : p-value for comparing between the studied groups.

Table (2): Comparison between the two studied groups ac-
cording to medications.

Group I Group II
(n=35) (n=35)

No. % No. %

Medications:

No 11 31.4 15 42.9 0.979 0.322

Yes 24 68.6 20 57.1

BB 11 45.8 7 35.0 0.530 0.467
Metformine 4 16.7 2 10.0 0.412 FEp=0.673
Statin 5 20.8 1 5.0 2.322 FEp=0.198
ACEi 7 29.2 5 25.0 0.095 0.757
Insulin 7 29.2 7 35.0 0.171 0.679
CCB 4 16.7 4 20.0 0.081 FEp=1.000
Diuretic 1 4.2 3 15.0 1.549 FEp=0.316

ARB 2 8.3 3 15.0 0.481 FEp=0.646

χ2 : Chi square test.
FE : Fisher Exact.
p : p-value for comparing between the studied groups.

χ2 p
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Table (3): Comparison between the two studied groups ac- Table (6): Comparison between the two studied groups ac-
cording to risk factors. cording to radiological investigations.

χ2: Chi square test.

p : p-value for comparing between the studied groups.

Table (4): Comparison between the two studied groups ac-
cording to vital signs.

t : Student t-test.
p: p-value for comparing between the studied groups.

χ2: Chi square test. MC: Monte Carlo.
t : Student t-test. * : Statistically significant at p≤0.05.
p : p-value for comparing between the studied groups.

Table (7): Comparison between the two studied groups ac-
cording to CBC.

Table (8): Comparison between the two studied groups ac-
cording to electrolytes.

pχ

2

Group I
(n=35)

Group II
(n=35)Risk factors

No. % No. %

HTN:
Negative
Positive

Dyslipidemia:
Negative
Positive

DM:
Negative
Positive

14
21

15
20

23
12

1.619 0.2039
26

15
20

21
14

40.0
60.0

42.9
57.1

65.7
34.3

25.7
74.3

42.9
57.1

60.0
40.0

0.000 1.000

0.6210.245

Vital signs Group I Group II t p

HR:
Min.-max.
Mean ± SD.
Median (IQR)

Systolic blood
pressure: Min.-

max. Mean ±
SD. Median (
IQR)

Diastolic blood
pressure: Min.-
max.  Mean ±
SD.  Median (
IQR)

Respiratory rate:
Min.-max.
Mean ± SD.
Median (IQR)

Temp.:
Min.-max.
Mean ± SD.
Median (IQR)

(n=35)
92.0-114.0
103.0±5.01
102.0
(100.0-106.0)

(n=35)

70.0-100.0

88.14±9.93
90.0
(80.0-100.0)

(n=35)

30.0-70.0
50.86±10.11
50.0
(45.0-60.0)

(n=35)
22.0-31.0
25.69±2.59
25.0
(24.0-27.50)

(n=35)
38.0-40.0
38.83±0.62
39.0
(38.50-39.0)

(n=35)
96.0-125.0
110.6±8.10
110.0
(105.5-117.5)

(n=28)

60.0-80.0

67.86±8.44
65.0
(60.0-75.0)

(n=26)

4.0-50.0
33.62±11.20
30.0
(30.0-40.0)

(n=35)
22.0-35.0
28.20±3.60
29.0
(25.0-30.0)

(n=35)
38.0-40.0
38.96±0.70
39.0
(38.50-39.50)

4.722*  <0.001*

8.603* <0.001*

6.291* <0.001*

3.353*  0.001*

0.814  0.418

t : Student t-test.
p: p-value for comparing between the studied groups.
*: Statistically significant at p≤0.05.

Table (5): Comparison between the two studied groups ac-
cording to GCS.

GCS
Group I
(n=35)

Group II
(n=35) t p

Min.-max. 3.0-14.0 3.0-14.0 1 .187  0.239

Mean ± SD. 9.63±2.71 10.40±2.72

Median (IQR)  10.0 (8.0-12.0)  10.0 (9.0-12.0)

Group I
(n=35)

Group II
(n=35)

Test of
sig. pRadiological Ix.

No. % No. %

χ2=
6.119*

0.013*77.127 17 48.6
51.48 22.9 18

CXR:
NAD
Chest infection

7
28

6
29

17.1
82.9

20.0
80.0

0.759χ2=
0.094

ECG:
NAD
ST

0.178t=
1.362

50.0-75.0
65.06±6.65
65.0
(60.0-70.50)

55.0-75.0
63.0 ± 5.
97 60.0
(60.0-67.50)

Echo.:
EF:

Min.-max.
Mean ± SD.
Median (IQR)

30
1
1

MCp=
0.754

χ2=
3.087

29
3
0

3

0

85.7
2.9
2.9
8.6
0.0

82.9
8.6
0.0
5.7
2.9

2
1

1–35 100.0100.035

Valves:
NAD
Mild AS
Mild AR
Mild MR
Mod MR

RWMA
:
NAD

pCBC Test of
sig.

Group I
(n=35)

Group II
(n=35)

0.165t=
1.403

0.001*t=
3.658*

U= 0.466
550.50

HB:
Min.-max.
Mean ± SD.
Median (IQR)

WBCs (X 103):
Min.-max.
Mean ± SD.
Median (IQR)

PLT:
Min.-max.
Mean ± SD.
Median (IQR)

8.50-12.0
10.31±1.17
10.0
(9.25-11.50)

120.0-250.0
152.7±30.
33  150.0
(130.0-160.0)

150.0-450.0
229.4±76.83
200.0
(180.0-255.0)

8.0-12.0
9.94±1.04
10.00
(9.25-10.50)

130.0-270.0
184.3±41.07
170.0
(155.0-210.0)

150.0-310.0
207.1±41.80
195.0
(180.0-235.0)

t : Student t-test. U: Mann Whitney test.
p: p-value for comparing between the studied groups.
*: Statistically significant at p≤0.05.

t pGroup I
(n=35)

Group II
(n=35)

Electrolytes

1.352 0.181120.0-146.0
134.0±6.92
135.0
(128.5-139.0)

120.0-165.0
136.7±9.65
137.0
(128.5-140.0)

Na:
Min.-max.
Mean ± SD.
Median (IQR)

Min.-max.
Mean ± SD.
Median (IQR)

1.818 0.0742.50-6.0
4.68±0.93
5.0 (4.0-5.30)

3.30-6.0
5.03±0.63
5.0 (5.0-5.40)

K:

t : Student t-test.
p: p-value for comparing between the studied groups.
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Table (9): Comparison between the two studied groups ac-
cording to INR.

INR Group I (n=35)  Group II (n=35) t p

Min.-max. 1.0-1.40 1.0-1.50 0.449  0.665
Mean ± SD. 1.10±0.12 1.11±0.15
Median (IQR)  1.10 (1.0-1.20) 1.0 (1.0-1.20)

t : Student t-test.
p: p-value for comparing between the studied groups.

 

Table (10): Comparison between the two studied groups
according to liver function.

 

Liver function  Group I (n=35)  Group II (n=35) U p

 

SGPT:

Min.-max. 15.0-300.0 13.0-240.0 580.500  0.707
Mean ± SD. 93.57±77.87 91.69±60.86
Median (IQR)  75.0 75.0

(34.0-119.5) (60.0-115.0)

 

SGOT:

Min.-max. 8.0-320.0 12.0-236.0 539.500  0.391
Mean ± SD. 90.51±76.93 71.31±54.66
Median (IQR)  73.0 62.0

(33.0-122.5) (28.50-96.50)

U: Mann Whitney test.
p : p-value for comparing between the studied groups.

Table (11): Comparison between the two studied groups
according to serum creatinine and serum 
lactate.

2.281 0.026*1.30-5.20
3.32±1.19
3.40
(2.10-4.25)

0.50-5.50
2.66±1.23
2.60
(1.60-3.35)

Serum Lactate:
Min.-max.
Mean ± SD.
Median (IQR)

t : Student t-test.
p: p-value for comparing between the studied groups.

Group I (n=35)  Group II (n=35)  t p

Serum Creatinine:
Min.-max. 0.60-3.50 1.0-3.20 1.232  0.222
Mean ± SD. 1.60±0.69 1.81±0.71
Median (IQR) 1.50 1.50

(1.0-1.90) (1.40-2.20)

ABG Group I
(n=35)

Group II
(n=35) t p

cTnI Group I (n=35) Group II (n=35) U p

1st sample:
Min.-max.
Mean ± SD.
Median (IQR)

2nd sample:
Min.- Max.
Mean ± SD.
Median (IQR)

3rd sample:
Min.-max.
Mean ± SD.
Median (IQR)

4th sample:
Min.-max.
Mean ± SD.
Median (IQR)

54.500* <0.001*0.11-3.82
2.12±1.18

2.20 (1.08-3.11)

0.08-4.87
1.80±1.29

1.58 (0.82-2.68)

0.09-4.83
1.79±1.33

1.51 (0.43-2.74)

0.17-4.68
2.08±1.17

1.87 (1.17-3.06)

0.04-0.46
0.20±0.11

0.19 (0.11-0.27)

0.02-0.49
0.21±0.13

0.20 (0.10-0.31)

0.05-0.61
0.25±0.12

0.26 (0.17-0.34)

0.02-0.54
0.24±0.12

0.21 (0.15-0.31)

88.500* <0.001*

127.000* <0.001*

25.000* <0.001*

Table (12): Comparison between the two studied groups
according to ABG.

7.10-7.47
7.32±0.08
7.32

(7.28-7.36)

18.0-45.0
32.80±5.56
34.0

(28.0-37.0)

7.24-7.46
7.33±0.07
7.32

(7.28-7.36)

24.0-39.0
32.86±3.39
33.0

(32.0-35.0)

0.561 0.576

0.052 0.959

PH:
Min.-max.
Mean ± SD.
Median (IQR)

PaCo2: Min.-
max. Mean ±
SD. Median (
IQR)

t : Student t-test.
p: p-value for comparing between the studied groups.

Table (13): Comparison between the two studied groups
according to cTnI.

U: Mann Whitney test.
p : p-value for comparing between the studied groups.
* : Statistically significant at p≤0.05.

Table (14): Comparison between the different studied samples according to cTnI in each group.

cTnI 1st sample 2nd sample 3rd sample 4th sample Fr p

Fr: Friedman test.
p : p-value for comparing between the different samples in each group.

Group I (n=35):
Min.-max.
Mean ± SD.
Median (IQR)

Group II (n=35):
Min.-max.
Mean ± SD.
Median (IQR)

0.04-0.46 0.20±
0.11  0.19 (0.11-
0.27)

0.11-3.82
2.12±1.18

2.20 (1.08-3.11)

0.02-0.49
0.21±0.13

0.20 (0.10-0.31)

0.08-4.87
1.80±1.29

1.58 (0.82-2.68)

0.05-0.61
0.25±0.12

0.26 (0.17-0.34)

0.09-4.83
1.79±1.33

1.51 (0.43-2.74)

0.02-0.54
0.24±0.12

0.21 (0.15-0.31)

0.17-4.68
2.08±1.17

1.87 (1.17-3.06)

2.376  0.498

4.303  0.231
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p0

Table (15): Comparison between the two studied groups
according to SOFA score.

SOFA score Group I (n=35) Group II (n=35) t p

On admission:
Min.-max. 2.0-11.0 11.0-19.0 13.127*
<0.001 *
Mean  ±  SD .  6 .83 ±2 .72 14.83±2.37
Median (IQR)  7.0 (5.0-9.0) 15.0 (13.0-16.50)

Day 2:
Min.-max. 2.0-10.0 10.0-23.0 13.055*
<0.001 *
Mean  ±  SD .  6 .91 ±2 .05 15.03±3.05
Median (IQR)  7.0 (6.0-8.0) 15.0 (12.50-17.0)0.884 0.771

t  : Student t -test.
p : p-value for comparing between the studied groups.
p0 : p-value for paired t-test for comparing between on admission

and day 2.
*  : Statistically significant at p≤0.05.

Table (16): Comparison between the two studied groups
according to APACHE II.

APACHE II Group I (n=35)  Group II (n=35) t p

Min.-max. 12.0-24.0 16.0-50.0 10.020* <0.001 *
Mean  ±  SD.  17.63±3.64 34.37±9.19
Median (IQR)  17.0 (15.0-21.0) 34.0 (27.50-40.0)

t  : Student t-test.
p : p-value for comparing between the studied groups.

Table (17): Relation between outcome and 1st sample cTnI
in each group.

Outcome
1st sample cTnI U p

Alive Died

Group I (n=35): (n=15) (n=20)
Min.-max. 0.06-0.35 0.04-0.46 137.0 0.681
Mean ± SD. 0.20±0.10 0.20±0.13
Median 0.19 0.19

Group II (n=35): (n=7) (n=28)
Min.-max. 0.11-3.55 0.13-3.82 73.0 0.320
Mean ± SD. 1.73±1.37 2.22±1.13
Median 2.01 2.26

Total (n=70): (n=22) (n=48)
Min.-max. 0.06-3.55 0.04-3.82 374.50 0.052
Mean ± SD. 0.69±1.04 1.38±1.33
Median 0.26 0.84

U: Mann Whitney test.
p : p-value for association between different categories.

Discussion

Sepsis is the leading cause of death in the non-
coronary Intensive Care Unit (ICU) and the 10th
leading cause of death overall. Cardiac troponin I (
cTnI) has been shown to be an indicator of myo-
cardial injury and is an accepted prognostic factor
of Myocardial Infarction (MI). Although cTnI is
cardiac-specific, its release seems not to be limited
to cardiac-related events, but is also detectable in
other critical clinical conditions, such as trauma,
pulmonary embolism, and severe sepsis [5].

The elevation of cardiac troponins in patients
with sepsis, and septic shock has been shown to
indicate a poor prognosis. Troponin release in this
population occurs in the absence of flow-limiting
coronary artery disease, suggesting the presence
of mechanisms other than thrombotic coronary
artery occlusion, probably a transient loss in mem-
brane integrity with subsequent troponin release
or micro-vascular thrombotic injury [8].

The aim of the study was to evaluate the prog-
nostic value of cTnI on mortality and adverse
complications in patients with sepsis and septic
shock, and to study the relation of cTnI with ICU
scoring system (SOFA).

This was comparative cross sectional study
between sepsis and septic shock patients with
elevated cTnI and others with non-elevated cTnI
by measurement of cTnI in the first 24th from
admission to ICU (every 6th hours) and the corre-
lation between the trend of measurements (positive
or negative) and the patient's outcome (discharge
or death).

This study was conducted on 35 as Group I and
35 as Group II. Clinical and laboratory data of the
2 groups, Group I included 22 males (62.9%) and
13 females (37.1%). Their age ranged from 18.0
to 60.0 years (mean ± SD 45.37±13.10) and 
Group II included 19 males (54.3%) and 16 
females (45.7%). Their age ranged from 18.0 to 70.
0 years (mean ± SD 41.17±15.79), meanwhile; 
we found that there was no statistical significant 
difference between two groups as regard gender 
and age.

In agreement with our findings, a prospective
comparative study of Salah Eldeen et al., [12] which
was conducted on forty five patients admitted to
the ICU with sepsis or septic shock. Then patients
were divided into 2 groups; group 1: Included 20
patients with positive cTnI (mean age 58±18.9yrs,
40% males) and group 2: Included 25 patients with
negative cTnI (mean age 52±19.3yrs, 64% males),
comparisons between 2 groups were done according
to all demographic data and revealed that there
was no statistical significant difference between
them.

Furthermore, as regard medications used, that
there was no statistical significant difference be-
tween groups as regard medications, also there
was no statistical significant differences between
groups as regard risk factors as hypertension, DM
or dyslipidemia.

In agreement with our findings, the study of
Salah Eldeen et al., [12] reported that there were
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no statistical significant differences between groups
as regard HTN, DM and vasopressors.

In the present study; we assessed the vital signs
of the studied groups and revealed that there was
high statistical significant difference between
groups as regard HR, systolic blood pressure,
diastolic blood pressure and respiratory rate were p
<0.001. But there was no statistical significant
difference between groups as regard Temp.

In comparison with the our findings, the study
of Khalaf et al., [13] reported that mean of SBP
was 80±13.3 in group 1 and was 118.8±30.5 
in  group 2, and there was highly statistical 
significant difference between groups as regard 
systolic blood pressure and MAP, while they 
found that Temp was 38.1±1.4 group 1 and was 
37.8±0.7, and there was no statistical significant 
difference between groups as regard Temp where 
p-value=0.49.

In the present study; mean ± SD. of GCS in
group 1 was 9.63±2.71, and was 10.40±2.72 
in  group 2, and there was no statistical significant
difference between groups as regard GCS.

Knaus et al., [14] evaluating the definition of
sepsis and sepsis syndrome stated that patients
with low GCS had a higher mortality rate. 
Similarly, a prospective case series study of 
Eidelman et al., [15] conducted on 1996 reported that 
septic encephalopathy was associated with high risk 
of mortality proportionally correlated with the GCS, 
researchers reported patients with a GCS of 15 had 
16% mortality, those with a score of 13 to 14 
had 20% mortality, those with GSC of 9 to 12 
had 50% mortality, and those with GCS of 3 to 8 
had 63% mortality (p<.05).

In the current study, we found that there was
no statistical significant difference between groups
as regard RWMA, EF and valves but there was
high statistical significant difference between
groups as regard CXR were p=0.040.

On the other hand, as regard laboratory findings,
the present study demonstrated that there was no
statistical significant difference between groups
as regard HB and PLT but there was high statistical
significant difference between groups as regard
WBCs (X 103) were p=0.001, also; we revealed
that there was no statistical significant difference
between groups as regard Na and K, and there was
no statistical significant difference between groups
as regard INR, meanwhile, we found that there
was no statistical significant difference between
groups as regard SGPT and SGOT, additionally;
there was no statistical significant difference be 

tween groups as regard serum creatinine. But there
was high statistical significant difference between
groups according to serum lactate.

Troponin I is a cardiac-specific molecule that
is released into the systemic circulation following
myocardial cell injury. Sepsis and inflammation
are the leading non-cardiac causes of elevated
troponin levels during critical illness. In sepsis,
the heart undergoes physiologic and metabolic
changes, including altered coronary blood flow,
reduced oxygen extraction, regional and global
wall hypokinesia, and ventricular dilatation [16].
Coronary blood flow is often increased. In this
situation, a potential explanation for troponin
release is cellular ischemia due to microcirculatory
changes within the myocardium [17]. Circulating
inflammatory cytokines appear to contribute
through direct myocytotoxic effects, perturbations
in microvascular flow and effects on cell permea-
bility. Regional and global wall hypokinesia result-
ing in increased cardiac filling pressures and ven-
tricular dilatation may also play a role [16].

In the present study, we found that mean ±
SD. of cTnI in group 1 in 1st sample was 0.20±0.
11 and was 2.12±1.18 in group 2, mean ± SD. of 
cTnI in group 1 in 2nd sample was 0.21±0.13, and 
was 1.80±1.29 in group 2, and there was highly 
statistical significant difference between groups as 
regard 1st sample, 2nd sample, 3rd sample and 4th
sample of cTnI where p<0.0016, also in the present 
study, we revealed that there was no statistical 
significant difference between studied samples as 
regard Group I and Group II.

Previous studies have reported a wide range in
prevalence of troponin elevation in critically pa-
tients. A meta-analysis by Lim et al., [11] showed
that in 20 studies, elevated troponin was found 
in a median of 43% (IQR 21% to 59%) of 3,278
patients.

Comparison between groups regarding to SOFA
score in the current study revealed that there was
high statistical significant difference between
groups as regard SOFA score on admission and
Day 2 were p<0.001.

In agreement with our findings, the study of
Gupta et al., [18] reported that the mean SOFA
score at admission and 48 hours were 7.09±3.81
and 7.88±3.71 respectively, and there was high
statistical significant difference between groups
as regard SOFA score on admission and Day 2
were p<0.001.
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Another study of Salah Eldeen et al., [12] re-
ported that mean of SOFA on admission was
14.9±4.2 in group I, and was 6.96±4.5 in group 
II, and there was highly statistical significant 
difference between groups where p=0.0001, while 
mean of SOFA at 48 hours in group II was 15.8±5.
4, and was 5.5±4.4 in group II, and there high 
statistical significant difference between groups as 
regard SOFA score on admission and Day 2 were p
<0.001.

Furthermore, in the current study; mean ±
SD. of APACHE II was 17.63 ± 3.64 in group I 
and was 34.37±9.19 in group II, and there was 
high statistical significant difference between 
groups as regard PACHE II where p<0.001.

Comparing to the study of Salah Eldeen et al., [
12] which reported that patients with elevated cTnI
were more critically ill which appear by higher
APACHE II (34.6±10.9 vs. 17.8±5.4, p-
value=  0.001).

These results are similar to Mehta et al., [7]
results, where cTnI positive patients showed sig-
nificantly higher APACHE II score and higher
mortality (56% vs. 24%, p=0.04), also Aziz et al., [
19] demonstrated that Troponin I-positive group
had higher APACHE II score (30±6 vs. 22±4.
7)  on admission.

In addition to above findings, the preset study
revealed that there was high statistical significant
difference between groups as regard outcome with
higher mortality among group II where p=0.039.

Our results regarding mortality are in contrast
to the study of Salah Eldeen et al., [12] which
showed that also mortality was significantly high
in group 1 with positive C troponin than group 2 (
90% vs. 60%, p-value=0.024).

The previous results are in comparison with
different studies of Maeder et al., [20]; John et al., [
10] showed that sepsis patients with elevated tro-
ponin levels had higher APACHE II scores and
higher mortality. One of those studies Mannam et
al., [21] who found that mortality was significantly
higher in cTnI positive septic patients (45.4% vs. 7.
7%, p<0.04).

Despite mortality was significantly higher in
cTnI negative group but cTnI level was not found
to be an independent predictor of mortality and
still APACHE II, SOFA scores were found to be
predictor of mortality; these results are similar to
the study done by Smith et al., [22] for higher
mortality in cTnI positive group but didn't prove
its prediction of mortality.

Finally, as regard relation between outcome
and 1 st sample cTnI in each group; the study on
the hand revealed that there was no statistical
significant difference between outcome and 1st

sample cTnI in Group with positive cTnI, Group
II with non-elevated cardiac troponin I.

Moghadam and Shibli [23] also demonstrated
that elevated cTnI levels measured upon admission
were not associated with increased morbidity or
mortality rates. Cardiac troponin does not inde-
pendently predict mortality beyond that provided
by APACHE II.

Sepsis patients with high cTnI levels are usually
more critically ill while had the same chance to
adverse outcome and less mortality and cTnI level
is not a predicator of mortality, further studies in
larger patient populations must establish whether
elevated troponin may be used as an independent
mortality risk factor for intensive care patients
without ACS.

Conclusion:

Based on our results we recommend for further
studies in larger patients and longer period of
follow-up to emphasize our conclusion. Sepsis
patients with high cTnI levels are usually more
critically ill while had the same chance to adverse
outcome and less mortality and cTnI level is not
a predicator of mortality, further studies in larger
patient populations must establish whether elevated
troponin may be used as an independent mortality
risk factor for intensive care patients without 
ACS.
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