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INTRODUCTION 

The most common cause of pulmonary thromboembolism 

(PTE) is that the thrombus formed in the veins breaks and 

clogs the pulmonary artery branches.1 Pulmonary 

embolism (PE) is a disease with high mortality and 

morbidity, can be recurrent, difficult to diagnose but can 

be prevented and treated.2 Right ventricular dilatation due 

to acute right heart failure due to PTE increases the oxygen 

requirement of the right ventricle. Right coronary artery 

circulation decreases, and as a result, micro infarctions 

may occur in the right ventricular muscles. Increased 

serum troponin level indicates right ventricular 

dysfunction.2,3 

The aim of this study is to investigate the effect of troponin 

values on prognosis in patients diagnosed with PTE. 

METHODS 

The study was performed by retrospectively scanning the 

information of patients who applied to the emergency 

room of Okmeydanı training and research hospital and 

Esrefpasa metropolitan municipality hospital between 
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August 2015 and September 2019 through the hospital 

information processing system. Thorax computed 

tomography (CT) angiography was performed and 

reported by the radiologist as PE and patients older than 18 

years of age who were considered PTE by the physician of 

chest diseases were included in the study. Patients under 

18 years of age, patients with a lack of physical 

examination, history and laboratory data, patients with a 

history of acute coronary syndrome, patients with chronic 

renal failure (creatine clearance <60), patients with acute 

cerebrovascular accident and patients with suspected 

diagnosis of pulmonary embolism were excluded from the 

study. Patients' age, gender, vital signs, troponin, d-dimer, 

hemoglobin, leukocyte, platelet values, arrival complaints, 

resume information and treatment outcomes (discharge, 

service admission, referral to another hospital, referral to 

intensive care unit, death, voluntarily hospitalization) was 

recorded. Mortality information of the patients in a one-

month period was also recorded using the death report 

system of the Ministry of health.  

The study has been reviewed and approved by a certified 

ethical committee, including the number of the approval 

document and the date of the approval. The registration 

number (local ethics committee): 2011- KAEK-25 

2019/22-09. 

Statistical analysis 

The data were entered into the statistical package for social 

sciences (SPSS) for Windows® 20 program and statistical 

analyzes were performed using the same program. The 

suitability of the data to normal distribution was measured 

by the Kolmogorov-Smirnov test. Values that conform to 

the normal distribution are expressed in mean and standard 

deviation, while those that do not fit are expressed in 

median and percentiles. Patients diagnosed with PTE were 

divided into two groups: group 1 included patients who 

died during the 30-day period after PTE, and group 2 

included those who did not died in the 30-day period after 

PTE. When comparing groups, student-t test was used for 

the data that fit the normal distribution and Mann Whitney 

U test was used for the data that did not fit the normal 

distribution. Frequency data were compared with chi-

square test. As a result of the statistically significant 

relationship between troponin and mortality, ROC analysis 

was performed to determine the prognosis level of 

troponin and appropriate sensitivity and specificity cut-off 

values were determined. In addition, troponin test results 

were categorized as positive (>0.03 ng/ml) and negative 

(<0.03 ng/ml) based on the value of 0.03 ng/ml, and the 

specificity, sensitivity, positive likelihood, negative 

likelihood, positive predictive value, negative predictive 

value and accuracy rate were calculated. P<0.05 value was 

considered significant.  

RESULTS 

Patient information with a total of 230 PTE diagnoses was 
scanned. 25 of these patients were excluded from the study 

because they were not the result of troponin. In addition, 4 
patients were excluded from the study because of their 
hemogram results, vital signs of 4 patients and missing 
outcome data of another 4 patients. As a result, 193 
patients in total were included in the study. 68 of the 
patients were male (35.23%) and 125 were female 
(64.76%). The average age was calculated as 69.25±16.10. 
The demographic and clinical features of the patients are 
given in Table 1.  

Table 1: Demographic features of patients. 

Variables N % 

Gender    

Male 68 35.23 

Female 125 64.77 

Risk factors for PTE*   

History of DVT** 12 6.21 

PTE history 6 3.10 

Immobilization history 46 23.83 

A history of malignancy 28 14.50 

Tachycardia 87 45.07 

The presence of DVT 

findings 
13 6.73 

Application complaint   

Syncope 34 17.61 

Dyspnea 105 54.40 

Chest pain 40 20.72 

Arrest 5 2.59 

Hypotension 23 11.91 

Palpitation 87 45.07 

Chronic disease  

Coronary artery disease 30 15.54 

Congestive heart failure 27 13.98 

Cerebrovascular accident 19 9.84 

Chronic obstructive 

pulmonary disease 
16 8.29 

Asthma 10 5.18 

Chronic renal failure 3 1.55  

Hypertension 73 37.82 

Diabetes mellitus 43 22.27  

Anemia 9 4.66   

Vital signs 
Median    

(interquartile range ) 

Pulse (beats/min) 98 83-115 

Systolic blood pressure (mm 

Hg) 
134 110-150 

Diastolic blood pressure 

(mm Hg) 
76 65-87 

Oxygen saturation (%) 92 86-97 

*PTE: Pulmonary thromboembolism, **DVT: Deep vein 
thrombosis 

When the Wells scores of the patients included in the study 
were analyzed, 67.8% of the patients were found as low-
risk, 30.4% as medium-risk and 1.8% as high-risk. 
Considering the outcomes of the patients, 36 (18.65%) 
patients were discharged, 40 (20.72%) were hospitalized, 
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70 (36.26%) were referred to the outer center, 26 (20.20%) 
were intense. It was observed that 3 (1.55%) died and 4 
(2.07%) left the hospital at their own request. 

Table 2: Clinical features of patients. 

Variable Group I* 
Group 

II** 

P  

value 

Age 72 (64-77) 69 (65-71) 0.3 

Gender (male) 14 55 0.7 

Pulse 

(beats/min) 

104 (68-

138) 

94 (62-

128) 
0.1 

Systolic blood 

pressure (mm 

Hg) 

108 (59-

161) 

132 (95-

165) 
0.007 

Diastolic blood 

pressure (mm 

Hg) 

60 (27-

103) 
75 (58-94) 0.005 

Oxygen 

saturation (%) 

88 (70-

104) 

94 (85-

101) 
0.018 

Wells score 1.5 (0-4.5) 1.5 (0-4.0) 0.4 

Malignancy 

(none) 
25 139 0.003 

Syncope (none) 36 123 0.1 

D-dimer 7436±6845 5456±5531 0.3 

*Group 1: died within 1 month, **Group 2: without extus within 
1 month 

When the relationship of troponin values of the patients 
diagnosed with PTE in the emergency department with the 
prognosis in the 30-day period was examined, it was found 
that troponin values were statistically significantly higher 
in the group with a mortal course (p=0.031). ROC analysis 
was performed to evaluate the usability of troponin values 
in predicting prognosis for 30-day mortality. Since the 
AUC value was calculated as 0.636, troponin value was 
found to have a weak-medium significance in terms of 
predicting 30-day mortality. The specificity and sensitivity 
values that can be used and which show the value of 
troponin values in terms of predicting mortality are shown 
in Tables 3 and 4. 

Table 3: Sensitivity and specificity values of troponin 

values. 

Statistics Result 
% 95 confidence 

interval 

Sensitivity 70.14 47.87-86.76 

Specificity 58.11 46.92-67.14 

Positive likelihood 

rate 
1.58 1.14-2.31 

Negative likelihood 

rate 
0.52 0.28-0.97 

Prevalence 19.89 14.59-27.84 

Positive predictive 

value 
28.86 23.14-36.8 

Negative predictive 

value 
87.08 79.96-92.88 

Accuracy 59.74 49.9-69.19 

Table 4: Sensitivity and specificity values of troponin 

values at different troponin levels after ROC analysis. 

Troponin level 

(ng/ml) 
Sensitivity (%) Specificity (%) 

0.000 93.1 17.6 

0.011 85.4 42.1 

0.019 77.1 47.8 

0.030 70.1 58.3 

0.036 49.0 63.987.08 

DISCUSSION 

PTE is an important cause of morbidity and mortality in 

the United States and Europe, resulting in deaths of 

100,000 in the United States and 300,000 in Europe 

annually.4,5 It is responsible for 5-15% of all hospital 

deaths. In contrast, the annual incidence is considered to 

be higher than current data, given deaths that do not 

present clinical symptoms or undiagnosed deaths. The risk 

of PTE increases with age.6,7 When the patients who died 

in 30 days and those who did not died were observed, 

mortality increased with age, but no statistically significant 

difference was found (p=0.374). Similar results have been 

reported in literature studies.8,9 

When we look at the vital signs of the patients in our study, 

referee and friends - mean pulse value 99±20 beats/min, 

Systolic blood pressure  (SBP) 129±23 mm Hg, Diastolic 

blood pressure (DBP) 78±15 mm Hg, oxygen saturation 

(SPO2) 95±4%); and in the study of Dahhan et al - pulse 

median value 94 beats/min (similar results were found 

with his studies (84-111.5), Systolic blood pressure   (SBP) 

118 mm Hg (107-137), and Diastolic blood pressure   

(DBP) 73 mm Hg (61.5-81.5).8 In the study of Dahhan et 

al it was reported that although the values of and 

implantable cardioverter-defibrillator (ICD) were not 

significantly related to mortality, lower values were found 

in the group of patients who died. When evaluated in terms 

of SPO2 and pulse values, a statistically significant 

difference was found between patients with and without 

died within 30 days.9,10 In our study, although the pulse 

values were higher in the group with mortality, the 

mortality relationship was not statistically significant. The 

other vital signs, SCB, ICD and SPO2 values had lower 

values in the group with mortality, and there was a 

significant difference between the two groups in 

accordance with the literature (values p=0.006, p=0.005, 

p=0.019, Mann-Whitney U test, respectively).  

The presence of hypotension and cardiogenic shock is 

directly related to the risk of premature death. In 

hypotensive PTE cases, early hospital mortality is at least 

15%. Patients who are not hemodynamically stable due to 

shock or hypotension directly fall into the high-risk 

group.11-13 When the mortality relationship of vital signs is 

examined, in the ınternational cooperative pulmonary 

embolism registry (ICOPER) study, the mortality in 

hemodynamically stable cases was found to be 15.1%, and 

58.3% in unstable cases (hypotension and shock findings). 
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In the same study, hemodynamic status was shown as the 

most important prognostic factor for mortality.14-16  

In some studies, it has been reported that there is a 

relationship between high D-dimer level and PTE 

severity.17-19 In the study of Agarwal et al, it was found that 

in the group with similar massive PTE, the mean values of 

D-dimer level were statistically significantly higher than 

the non-massive group (p=0.02).20 In the study of Bajaj et 

al, D-dimer values were found high in all groups according 

to the severity of PTE, but their relationship with 30-day 

mortality was not significant.21-22 Similarly, in our study, 

although the D-dimer values were high in the group with 

mortality, no statistically significant difference was found 

between the surviving group at the end of one month. This 

may be due to the exclusion of patients without troponin 

testing. 

In our study, troponin I (Tn I) value was found to be lower 

than 0.021 (0-0.130) ng/ml compared to other studies in 

the literature. However, in a study conducted by Keller et 

al in patients with and without normotensive right 

venicular dysfunction, the median values of troponin were 

0.01 (0-0.03) ng/ml, 0.06 (0.02-0.23) ng/ml, similar to our 

study.23-24 Considering the troponin values of patients 

diagnosed with PTE in the emergency department, in the 

study of Kalkan et al, it was found that troponin I was an 

average of 1.4±1.9 ng/ml. Similarly, in a study by Assab 

et al average Tn I value was 1.6±0.7 ng/ml, and in a study 

by Mehta et al average value found was 0.36±0.48 

ng/ml.21-23 In a study conducted by Martinez et al, troponin 

I value of 255 central PE patients was found to be 0.07 

ng/ml (interquartile range i.e. IQR 0.14) and 272 

peripheral PE patients as 0.02 (IQR 0.05).24 In the study 

conducted by Konstam et al, patients were divided into 

three groups as massive, submassive and non-massive. 

The troponin T values examined were found to be 0.10±0.8 

ng/ml, 0.05±0.03 ng/ml, 0.03±0.02 ng/ml, respectively.25 

Campbell et al also found troponin T value as 0.017 ng/ml 

(0.008-0.034) in their studies.26 

Considering the relationship between cardiac troponins 

(cTn) and mortality, our study found similar results with 

the literature. Troponin values of the patients who died 

during the 30-day period were higher than the other group 

and the difference was statistically significant (p=0.031). 

In the study of Jimenez et al no significant relation was 

found between logon regression analysis between Tn I and 

30-day mortality in 318 hemodynamically stable cases. In 

fatal cases, a significant relation was found between 

multivariate logistic regression analysis (determined using 

pulmonary embolism severity ındex - PESI) and Tn I 

levels.27 In the study of 91 stable and unstable acute PTE 

cases performed by Kucher et al, it was shown that the 

combination of Tn I and ECO was more valuable than the 

use of any alone in evaluating the prognosis.28  

In the study of Giannitsis et al consisting of 56 patients 

with PTE, the development of death, cardiogenic shock, 

inotropic agent and mechanical ventilation was higher in 

patients with high cTn levels. The mortality rate was found 

to be as high as 44% in the cTn positive group compared 

to 3% in the cTn negative group.29 In the study of Dahhan 

et al it was observed that troponin values were lower in 

patients who experienced troponin values compared to the 

patients who died and the difference between the two 

groups was significant.8 In the meta-analysis of Becattini 

et al which included 20 studies and evaluated the role of 

cardiac troponin values in prognosis in patients with PTE, 

troponin values were significantly higher in the patient 

group who died within 30 days. Similarly, studies in this 

meta-analysis showed that those with high troponin cut off 

values had higher mortality, but no significant difference 

was shown.30 In the study of Tanabe et al, 30-day mortality 

was higher in patients with high troponin values and the 

difference was found statistically significant.31 

In the study conducted by Jimenez et al, the limit value for 

Tn I level was found to be >0.1 ng/ml and its sensitivity 

alone was 54%, specificity 69.3%, positive predictive 

value 10.5%, negative predictive value in determining the 

30-day mortality. It was found to be 95.8%.32 In our study, 

AUC was found to be 0.636 as a result of ROC analysis 

conducted to evaluate the usability of troponin values in 

predicting prognosis for 30-day mortality, and in this 

respect, the test expresses a weak-medium significance in 

terms of predicting mortality. In our study, although the 

correlation between increased troponin level and poor 

prognosis was shown, the appropriate troponin level, 

which could show a clinically usable sensitivity and 

specificity value, was not given a cut-off value. Despite the 

low sensitivity in predicting 30-day mortality even when 

the troponin level is 0.5, however, there is a value of 64% 

specificity, which we think is not a viable clinical cut-off 

value according to the results of the study. 

The biggest limitation of our study is that it is designed 

retrospectively. Patients with insufficient file information 

were not included in the study, which we think may have 

negatively affected the homogeneity of the patient pool. 

We think that if a similar study is designed prospectively, 

the results may be more generalizable to the universe.  

CONCLUSION  

Patients with low blood pressure and saturation values and 

inotropic need during application are those with 

statistically poor prognosis. In the studies on prognosis in 

the literature, similar results were reported with our study 

that the troponin values were statistically significantly 

higher in patients who died in a one-month period 

compared to the surviving group in this period. However, 

we think that troponin values are not clinically usable as 

mortality markers due to their low specificity and 

sensitivity rates. However, due to its significant 

relationship with increased mortality, patients with PTE 

with high troponin values should be hospitalized and 

followed closely. 
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