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INTRODUCTION

Sepsis is having a rapid advancement as a disease process 
requiring immediate adjustments in therapy. Correct identi-
fication of disease severity is absolutely important for treat-
ment, reducing and preventing complications, envisaging 
prognosis and mortality.1 Mortality rates depend on the se-
verity of the disease and the depreciation of the health status 
of critically ill patients. It is crucial to determine the cause 
for the underlying infection and the manifestation of organ 
dysfunction.  The presence of predisposing conditions in-
crease the morbidity and mortality rates as the severity of 
the disease process intensifies, extremes of age, diabetes 
mellitus, trauma, surgery, history of organ transplantation 
should be ascertained. Florence Nightingale in 1863, first 
noticed that the evaluation of outcomes in severely ill pa-
tients was an issue.2 The prognostication of outcome in se-

verely ill patients was based on the insight and adjudication 
of the physician, since the beginning of time. The drastic 
expansion of the intensive care units, in modern times, has 
commanded a quantifiable measurement and analysis of the 
outcomes to augment practices based on data and substantia-
tion. The norm of calculating and assessing through disease 
severity scores came into existence 25 years back and was 
created to get an indication for risk stratification of critically 
ill patients. Subsequently, several disease severity scoring 
systems have been established considering the diverse con-
ditions and the aetiology of the disease. Hence a vital part of 
the management of all critical cases is evaluating the prog-
nosis of these patients.1The scoring systems are used for risk 
stratification, thereby segregating the critically ill patients 
and classifying them into a specific risk category based on 
clinical and laboratory parameters. For the improvement of 
treatment, standards of care and the outcome in patients, it is 
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ABSTRACT
Introduction: Sepsis is having a rapid advancement as a disease process requiring immediate adjustments in therapy. Cor-
rect identification of disease severity is absolutely important for treatment, reducing and preventing complications, envisaging 
prognosis and mortality. 
Objective: The objective of the present study is to study clinical and laboratory parameters of patients with severe sepsis and 
septic shock. We have also planned to calculate Acute Physiology and Chronic Health Evaluation-II score (APACHE-II). We 
have undertaken an Echocardiographic evaluation of cardiac functions. Assessment of cardiac biomarkers like Troponin-T and 
creatine phosphokinase myocardial band (CPK-MB) have also been attempted in this study. 
Methodology: This was a prospective, observational descriptive cohort study. The Sample size was calculated based on the 
Prevalence of Severe Sepsis and Septic Shock. 
Result: In the present study, it was observed that higher CPK-MB levels and positive Troponin-T were associated with significant 
mortality. Raised CPK-MB levels were associated with sepsis and septic shock. Positive Troponin-T and raised CPK-MB levels 
also indicate myocardial injury leading to coronary insufficiency in patients with the diagnosis of sepsis and septic shock. 
Conclusion: Troponin is frequently elevated in critically ill patients; more research is desirable on the diagnostic and prognostic 
significance and its possible implication in patients with sepsis septic shock.
Key Words: Acute Physiology and Chronic Health Evaluation-II, Troponin-T, Creatine phosphokinase myocardial band, Septic shock
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essential to use these scoring systems in the ICUs.3  Knaus et 
al in 1985 stemmed the APACHE II score which is a disease 
severity scoring system for the evaluation of morbidity and 
mortality in ICU patients.4 based on data collected on the day 
of admission in the ICU the scores are calculated e.g. SAPS 
(Simplified Acute Physiology Score), APACHE. All scoring 
systems usually comprise of two parts: an estimated proba-
bility of morbidity and mortality, and a severity score, which 
is a number (the severity of the condition rises with a higher 
score).5,6  The standard process of determining the severity of 
sepsis is by the calculation of Acute Physiology and Chronic 
Health Evaluation II score ( APACHE II). Practicing physi-
cians must comprehend the significance of disease severity 
scores and utilize these scoring systems in daily practice.7

OBJECTIVES

To study clinical and laboratory parameters of patients with 
severe sepsis and septic shock.

To calculate Acute Physiology and Chronic Health Evalua-
tion-II score (APACHE-II).

Echocardiographic evaluation of cardiac functions (LV sys-
tolic function, diastolic function and resting Regional Wall 
Motion Abnormality).

To assess cardiac biomarkers like Troponin-T and creatine 
phosphokinase myocardial band (CPK-MB) at the time of 
admission and to find its relation with the outcome of sepsis 
with septic shock.

MATERIAL AND METHODS

This was a prospective, observational descriptive co-
hort study. The study was conducted in the Intensive care 
unit of the Krishna Institute and Medical Research Centre 
(KH&MRC), Karad, Maharashtra, India. The study dura-
tion was from October 2018 to March 2020. (18 months). 
The study was approved by Institutional Ethics and Protocol 
Committee (IEC) [Protocol No: 0248/2018-2019]. The Sam-
ple size was calculated based on the Prevalence of Severe 
Sepsis and Septic Shock.

Z = standard constant value at 95%   CI= 1.96
P = proportional rate of sepsis in general population= 25%
Q = no proportion = 75%
L = allowable error = 10%
N = (1.96)2(25) (75)/ (10)2 
= 3.84 x 1875/100
= 7200/ 100
= 72

All participants were included in this study after a written 
and informed consent was taken from them or their rela-
tives.

Inclusion Criteria
1) Patients above18 years of age were admitted to the 

Medical intensive care unit with the diagnosis of sep-
sis and septic shock.

Exclusion Criteria 
1) Patients with chronic renal disease.
2) Patients with systemic diseases- (Diabetes Mellitus, 

Hypertension, HIV disease, Chronic Obstructive Pul-
monary Disease, Collagen Vascular Disease etc)

3) Patients with severe anaemia. ( Haemoglobin <7 g/dl)
4) Patients with Cerebrovascular Accident.

Patients were diagnosed and classified into the following 
2 groups using criteria for SIRS namely severe sepsis and 
septic shock based on the 1991 ACCP/SCCM Consensus 
Conference. All patients who met the inclusion criteria were 
enrolled in the current study. 7-10 

Method:
Subjects aged 18 and older were included in this study after 
obtaining written and informed consent. A detailed history 
was obtained from these subjects, general examination and 
systemic examination of all patients were done. 

INVESTIGATIONS:
All patients who signed up for the study undertook the fol-
lowing investigations:

Laboratory investigations:
Troponin-T

Roche cardiac Troponin-T sensitive test has been used in this 
study. 

CPK-MB

A Red-top tube is used. The serum is analysed. Normal range 
5-25 IU/L. Cut off value 5 IU/L.

1. Other Laboratory Investigations
• Blood urea via the urease-GLDH process
• Serum creatinine via Modified JAFFE’S process
• Serum sodium via ion-selective electrode process
• Serum potassium via ion-selective electrode process
• Liver function tests by Calorimetry
• The complete blood count was performed, in a 3 

part mechanized analyser via Nihon Kohden. (MEK 
6420P) 

• Blood Culture
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Statistical Analysis
The data was recorded in a study proforma sheet and ana-
lysed by using Microsoft Excel. Variables like sex, age, 
groups of sepsis etc were analysed and represented in per-
centage form. Categorical variables were assessed by using 
the chi-squared test. Positive Troponin-T was analysed and 
presented in terms of Mean and standard deviation, median 
with interquartile range since data were not normally distrib-
uted. The association between Positive Troponin-T and vari-
ous categorical variables such as outcome, culture growth 
and APACHE II score was evaluated by Chi-squared test. 
APACHE II score was represented as median with interquar-
tile range and mean with standard deviation. Pearson’s cor-
relation method was used to gauge the relationship between 
APACHE II and CPK-MB levels. The p-value <0.05 was 
considered statistically significant.

DIAGNOSIS

In the present study, we observed the various systems in-
volved in the study subjects according to their diagnosis. We 
observed that Severe sepsis was the most common diagnosis 
(34.72%), followed by Septic shock among 29.16% of sub-
jects, Urinary tract infection among 20.83% of study sub-
jects, pneumonia among 13.89%, Acute respiratory distress 
syndrome was seen among 1.39% of the subjects. [Table 1]

Table 1: Diagnosis of study subjects with sepsis
Diagnosis n=72 Percent

ARDS 1 1.39

Ppneumonia 10 13.89

Severe Sepsis 25 34.72

Septic shock 21 29.16

UTI 15 20.83

Association among creatine phosphokinase myocardial band 
(CPK-MB) levels and Culture 

In the present study, we examined the association between 
the blood culture reports and CPK-MB levels amongst the 
study subjects using the Student’s t-test. We discerned a sig-
nificant association between CPK-MB levels and culture-
positive status. (The t-value is 3.18.) [Table 2]

Table 2: Association among CPK-MB levels and Cul-
ture
Culture reports CPK-MB

Mean SD

Culture Negative 6.87 8.4

Culture positive 13.39 9.20

The t-value is 3.18

Association of Culture and Troponin-T
We evaluated the association between the culture reports 
and positive troponin-T among the study subjects using the 
Student’s t-test. A significant relationship between positive 
troponin-T and culture-positive status was noted. [Table 3]

Table 3: Association of Culture sensitivity report with 
Troponin-T
Culture Vs Troponin-T Troponin-T

Positive Negative

Culture Positive 24 11

Culture Negative 6 31

Total 30 42

The chi-square statistic is 0.001. 

APACHE II and Troponin-T 
In this study, we paralleled the APACHE II score with posi-
tive troponin-T using Student’s t-test. We discerned a signifi-
cant association between positive troponin-T and APACHE 
II score. (The t-value is 2.33.) [Table 4]

Table 4: Relation of Troponin-T with APACHE II score
Troponin-T APACHE II score

Mean  SD

Positive  19.3 7.10

Negative  15.45 6.73

Significance The t-value is 2.33.

APACHE II and CPK-MB levels 
In the current study, we gauged the relationship between 
APACHE II score and CPK-MB levels using Pearson’s Cor-
relation Method. We have taken CPKMB levels on the x-ax-
is, APACHE II score on the y-axis and measured the strength 
of association between the two variables. A positive correla-
tion was observed between both the parameters. (r=0.635, 
p-value<0.0001) [Table 5]

Table 5: Relation between APACHE II score and CPK-
MB levels
APACHE II and CPK-MB correlation CPK-MB

APACHE2 Pearson Correlation 0.635

Sig. (2-tailed) <0.0001

N 72

Comparison between Troponin-T and Presence of Sepsis

In this study, we discerned the association between positive 
troponin-T and the presence of sepsis. Troponin-T was posi-
tive among the subjects presenting with severe sepsis and 
septic shock. The result was found to be statistically signifi-
cant. [Table 6]
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Table 6: Comparison between Troponin-T and pres-
ence of sepsis

Troponin-T Total

Positive Negative

Sepsis Present 24 22 46

Absent 6 20 26

Total 30 42 72

Significance The chi-square statistic is 5.78.  

Comparison between CPK-MB levels and Presence of Sepsis

In the current study we compared the mean CPK-MB levels 
with the presence of sepsis, student’s t-test was used. The 
interpretations were found to be statistically significant. [Ta-
ble 7]

Table 7: Comparison between CPK-MB levels and 
Presence of Sepsis
Presence of sepsis Mean CPK-MB SD

Sepsis 11.91 10.34

No Sepsis 7.98 6.45

Significance The t-value is 1.80. 

OUTCOME of patients with sepsis in the study 
cohort
In this study, we assessed the outcome among the study sub-
jects. We observed that 59.72% of subjects survived, while 
mortality witnessed in the present study was 40.28%. [Table 
8]

Table 8: Outcome of the study subjects with sepsis
Outcomes n=72 Percent

Non-survivors 29 40.28

Survivors 43 59.72

Total 72 100

Comparison between Outcome of sepsis and 
age
In the present study, we gauged the association between the 
age of the subjects and the outcome. We observed that there 
is no significant correlation between the age of the subjects 
and their survival. (r=0.142) [Table 8]

Table 8: Relation of Outcome of patients with sepsis 
and age
Spearman's rho Outcome

AGE Correlation Coefficient -0.142

Sig. (2-tailed) 0.234

N 72

COMPARISON BETWEEN OUTCOME AND GENDER
In the present study, we paralleled the association between 
gender of the subjects and outcome. We observed that there 
is no significant association between the gender of the sub-
jects and their survival in the present study. (Chi-square 
value: 0.01)

OUTCOME AND CPK-MB LEVELS
We observed a substantial association between the outcome 
of the study subjects and CPK-MB levels. As the levels in-
creased, the chances of survival of the subject worsened. (r-
value: -0.47) [Table 9]

Table 9: Relation of Outcome of patients with sepsis 
and CPK-MB levels

CPK-MB

Spearman's rho Outcome Correlation 
Coefficient

-475

Sig. (2-tailed) <0.001

N 72

OUTCOME AND TROPONIN-T
We observed a significant relationship between Troponin-T 
and the outcome. It was noticed that with positive Troponin-
T among the study subjects, their survival was poor. (The 
chi-square statistic is 5.55.) [Table 10]

Table 10: Relation of Outcome of patients with sepsis 
and Troponin-T
Troponin-T Outcome Total

Survived Death

Negative 27 10 37

Positive 16 19 35

Total 43 29 72

Significance The chi-square statistic is 5.55.

Correlation of APACHE-II score of sepsis to the cardiac bio-
markers

APACHE II score has a weak positive correlation with age 
(r=0.05). CPK-MB has a strong positive correlation with 
the APACHE II score (r=0.60). Troponin-T has a moderate 
positive correlation with the APACHE II score. (r=0.40). 
APACHE II score has a weak negative correlation with left 
ventricular ejection fraction (r- 0.16). Left ventricular dias-
tolic dysfunction has a weak positive correlation with the 
APACHE II score (r=0.06). APACHE II score has a mod-
erate positive correlation with Regional wall motion abnor-
mality. (r=0.35).  APACHE II has a strong negative correla-
tion with the survival of patients (r -0.46). APACHE II has 
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a strong positive correlation with blood culture sensitivity 
reports. (r= 0.48). [Table 11]

Table 11: Correlation of APACHE-II score to the car-
diac biomarkers
Variable of sepsis (r)

Age 0.05

CPKMB 0.60

Troponin-I 0.40

LVEF -0.16

LVDD 0.061

RWMA 0.35

OUTCOME -0.46

Culture sensitivity 0.48

DISCUSSION

APACHE II Score
In this study, we calculated the APACHE II score among the 
study subjects. A mean APACHE II score of 10.04 ± 9.21 
was noted. The minimum score was 2.8, while the maximum 
score was 54 with the median being 6.65. Similarly, Raja et 
al. observed similar results. Correspondingly, Faochen et al, 
in their study observed that APACHE-II scores for patients 
with normal LVEF and patients with left ventricular dysfunc-
tion groups were 18.9±3.2 and 19.4±2.8 (p=0.193).12

LV Systolic Function
We assessed the LV systolic functions among the study sub-
jects. It was noticed that the mean LV systolic function was 
59.26 ± 6.64. With a minimum LV systolic function of 30 
and a maximum of 67. The median LV systolic function was 
60.50. Similarly, Raja et al. in their study observed that the 
mean LVEF was depressed in patients with sepsis, with a 
mean LVEF of 50.06±13.7% against 61±12% in controls. 
Myocardial dysfunction was observed in 50% of cases. 
Havaldar et al in their study of 58 subjects observed that 
APACHE II and LVEF were significant covariates in logistic 
regression with ROC (0.95). LVEF was assessed showing, 
severe LV dysfunction in (14.63%) patients. Severe LV sys-
tolic dysfunction was seen in non-survivors as compared to 
survivors with p<0.05.13

TROPONIN-T
In this study, we assessed positive Troponin-T among the 
study subjects. We observed that in patients with a positive 
Troponin-T, mortality was high in sepsis patients. Simi-
larly Claudia Spies et al. of 26 patients, 69.23% had high 
troponin-T values with p=0.02.14 Similarly, Frenken et al in 

their study of 1124 patients found a similar result.15 Rosjo, 
H et al. in their study, noted that hs-cTnT levels on inclu-
sion correlated with risk of sepsis, by (SAPS) II and (SOFA) 
scores.16 Choon-longarm T et al, in their study, The troponin 
T positive patients had a significantly higher mortality rate 
p<0.001).17 Landesberg G et al. in their study observed that 
High-sensitivity troponin-T predicted mortality in univariate 
analysis (Wald = 8.4; p = 0.004).18 Burton et al.19 reported 
higher specificity of troponin-T test of 91.9%. The sensitiv-
ity of the troponin-T test was found to be 100% in the studies 
done by Francois AM and Katus AM While the specificities 
in these studies were 86% and 78% respectively.20 Vallabha-
josyula et al. Serial troponin testing at 3 hours and 6 hours 
was performed. An elevated delta troponin-T was present in 
196 patients (26.8%) 185 (27.4%) with an elevated admis-
sion troponin-T and 11 (19.6%) without an elevated admis-
sion Troponin-T (p=0.27). 21, 22 

Creatine-phosphokinase myocardial band (CK-
MB) 
In the present study, we assessed the CPK-MB level among 
the study subjects. It was noted that the mean CPK-MB lev-
els were 10.04 ± 9.21. With minimum CPK-MB levels of 
2.8 and a maximum of 54 with the median CPK-MB levels 
being 6.65. Sharma et al. in their study compared the positiv-
ity of troponin-T with CPK-MB, it was seen that CPK-MB 
was levels were higher only in the initial 2 hours of myo-
cardial injury. Troponin-T was inferior in diagnosing myo-
cardial injury in the first two hours. In this study specificity 
(73.8%) and sensitivity (67.3%) of troponin-T was higher in 
comparison with sensitivity (56.2%) and specificity (45.7%) 
CPK-MB. 23

Electrocardiogram
In the current study, we assessed the ECG findings among 
the study subjects. We observed abnormal ECG findings 
among 70.83% of study subjects, while the ECG reports 
were normal among 29.17% of them. As per Collinson, The 
amalgamation of, admission ECG, stress ECG and Troponin-
T can be used for an all-inclusive risk stratification which 
can be completed within 24 hours of admission. Measure-
ment of Troponin-T levels on admission allows division into 
high and low-risk groups in patients presenting with ECG 
changes. 23 

Chest radiogram
In this study, we examined the chest radiogram among the 
study subjects. We observed abnormal chest radiogram find-
ings (lobar pneumonia, aspiration pneumonia CAP, NCP, 
VAP etc) among 88.89% of study subjects, while the reports 
were normal among 11.11%.
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Regional Wall Motion Abnormality (RWMA)
The study subjects were gauged according to the presence of 
Regional Wall Motion Abnormality. It was seen that RWMA 
was present among 37.50% of subjects and absent among 
62.50% of them.

Diagnosis of patients with sepsis
In this study, we weighed the study subjects as per their di-
agnosis. We observed severe sepsis as the commonest diag-
nosis (34.72%), followed by septic shock among (26.39%) 
subjects, Urinary tract infection among (20.83%) of them, 
Pneumonia among (13.89%) of them, Septic shock among 
(2.78%) of them and Acute respiratory distress syndrome 
was noted among 1.39% study subjects and Raja et al dis-
cerned the same in their study. 

Association of Creatine phosphokinase myo-
cardial band with Culture reports
In the current study, we compared the culture reports with 
CPK-MB levels among the study subjects using a student’s 
t-test. A substantial association between CPK-MB levels and 
culture-positive status was seen. 

Association of Troponin-T with Culture reports
We paralleled the culture reports with positive troponin-T 
among the study subjects using the student’s t-test. A signifi-
cant relationship between positive troponin-T and Culture 
positive status was noted. 

APACHE II Score and Troponin-T association
In this study, we assessed the APACHE II score with posi-
tive troponin-T among the study subjects using the student’s 
t-test. A significant association between troponin-T and 
APACHE II score was noted. (The t-value is 2.33.)

APACHE II score and CPK-MB levels correlation 
In the current study, we examined the relationship between 
APACHE II score and CPK-MB levels using Pearson’s cor-
relation method. A positive correlation between both the 
parameters was seen. (r=0.63) Similarly, Raja et al. in their 
study found a significant correlation between CPK-MB lev-
els with APACHE II score with p= 0.01, r=0.32.24

Association between Troponin-T and the pres-
ence of sepsis
In the current study, the association between positive tro-
ponin-T with the presence of sepsis was assessed. It was 
discerned that positive troponin-T was present in the study 
subjects who presented with sepsis. The result was not 
found to be statistically significant. (The chi-square statis-
tic is 3.63)

Association between CPK-MB levels and the 
presence of sepsis
The mean CPK-MB levels were compared with the presence 
of sepsis using the students’ t-test. There was no statistical 
significance among the two parameters. t-value is 1.43. Sim-
ilarly, Raja et al in their study evaluated the CPK-MB levels 
which showed the best correlation with the severity of sepsis 
with 62.5% of patients in severe sepsis and 53.8% patients in 
septic shock with p<0.05.24

CONCLUSION

Sepsis is a major cause of cardiac dysfunction in patients 
admitted to the intensive care unit. Prognosis of patients with 
severe sepsis and septic shock with positive Troponin-T and 
raised CPK-MB levels is poor. The present study was in-
tended to assess the relation of quantitative Troponin-T and 
CPK-MB levels with the severity of sepsis calculated by the 
APACHE II score. Raised CPK-MB levels and positive Tro-
ponin-T were positively correlated with increasing APACHE 
II score and severity of sepsis. In the present study, it was ob-
served that higher CPK-MB levels and positive Troponin-T 
were associated with significant mortality. Raised CPK-MB 
levels were associated with sepsis and septic shock. Positive 
Troponin-T and raised CPK-MB levels also indicate myo-
cardial injury leading to coronary insufficiency in patients 
with the diagnosis of sepsis and septic shock. All patients 
with positive Troponin-T or raised CPK-MB with the diag-
nosis of sepsis or septic shock should undergo appropriate 
triaging and risk stratification to diagnose coronary insuffi-
ciency or impending myocardial injury. Cardiac biomarkers 
like Troponin-T and CPK-MB can be used in patients with 
sepsis and or septic shock to reduce morbidity, duration of 
stay and mortality associated with myocardial involvement. 
It is suggested that every elevated troponin level in the criti-
cally ill patient should be interpreted carefully diagnosed and 
not always treated as an acute coronary syndrome. It seems 
that Troponin is frequently elevated in critically ill patients; 
more research is desirable on the diagnostic and prognostic 
significance and its possible implication in patients with sep-
sis septic shock.
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