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Prothrombotic, Proinflammatory
Markers, and Troponin in Type
2 Diabetes Mellitus Might Be a
Predictive Factors for Pulmonary

Embolism

Jasmina Bosnjic

ABSTRACT

Background: The association between diabetes
mellitus type 2 (T2DM) and pulmonary embolism
(PE) is still unclear. Objective: The aim of this
study was to determine the prognostic value
of prothrombotic, proinflammatory markers,
and troponin for pulmonary embolism and its
complications in patients with type 2 diabetes
mellitus. Methods: The retrospective cohort
study included 294 patients with type 2 diabetes
mellitus divided into two groups: (a) the first
group with pulmonary embolism (n=165); (b)
the control group without pulmonary embolism
(n=129). The data were collected from May 2018
to May 2023. In all patients we analyzed: ant-
hropometric parameters, laboratory parameters
(troponin, D-dimer, CRP, fibrinogen, uric acid,
glucose, total cholesterol, HDL cholesterol, LDL
cholesterol, triglycerides), arterial blood pressu-
re, antiphospholipid antibodies, HOMA-IR index,
CT angiography of the pulmonary artery, rate of
adverse clinical events in pulmonary embolism
(need for inotropic catecholamine support, fi-
brinolysis, cardiopulmonary resuscitation) and
rate of intrahospital mortality from pulmonary
embolism. Results: Troponin levels were sig-
nificantly higher in the PE group compared to
the non-PE group (p =0.002). D-dimer, CRP, uric
acid, fibrinogen and HOMA- IR were significantly
elevated in the PE group compared to the non-
PE group (p < 0.001). Patients with pulmonary
embolism in T2DM proved to have significantly
more in-hospital death within 10 days of hospital
admission (p<0.001), compared to patients with

T2DM, without pulmonary embolism. Conclu-
sion : Prothrombotic, proinflammatory mark-
ers, and troponin have good prognostic value
for short-term outcomes in PE among patients
with T2DM.

Keywords: pulmonary embolism, type 2
diabetes mellitus, prothrombotic markers,
proinflammatory markers, troponin

1.BACKGROUND

Type 2 diabetes mellitus (T2DM) is a pro-
thrombotic, proinflammatory, and hypofi-
brinolitic state, but the association between
diabetes mellitus and pulmonary embolism
is stillunclear (1). Globally, pulmonary embo-
lism (PE) is the third leading vascular disease
after myocardial infarction and stroke, with
a high risk of adverse clinical outcomes (2).
Although T2DM has been previously shown
to be associated with a procoagulant and
hypofibrinolytic state, current data explor-
ing the role of T2DM in pulmonary embolism
are limited (3). Several studies (4-6) have
demonstrated that increased accumulation of
adipose tissue and consecutive dysregulation
of adipokine secretion precipitate a prothrom-
botic and proinflammatory state, resulting
in vascular remodeling, atherosclerosis, and
atherothrombosis, both systemically and lo-
cally. A significant percentage of patients who
demonstrate an increased risk of pulmonary
embolism in T2DM still remain unrecognized.

Type 2 diabetes mellitus with cardiovas-
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cular complications represents one of the most frequent
public health problems in Bosnia and Herzegovina.
There is no major research of this type that could ex-
plain the relationship between pulmonary embolism and
diabetes mellitus, and offer an optimal combination of
biomarkers for diagnosis and risk stratification of pulmo-
nary embolism in T2DM, adapted to our health system.

T2DM is a generalized thromboembolic disease. The
key pathophysiological mechanisms of atherosclerosis
and pulmonary embolism in diabetes mellitus are prot-
hrombotic and proinflammatory state. The prothrom-
botic state is associated with an elevated level of fibri-
nogen, increased platelet aggregation, and atherogenic
dyslipidemia. A proinflammatory state is associated with
elevated CRP, uric acid, and hyperglycemia (7). Various
diagnostic algorithms are constantly being tested glob-
ally and that will reduce the costs of pulmonary embo-
lism diagnostics, which should become imperative in
Bosnia and Herzegovina as well.

Type 2 diabetes mellitus promotes endothelial dys-
function and atherosclerosis. Therefore, the prothrom-
botic and proinflammatory markers of atherosclerosis
may be used as predictors of pulmonary embolism and
its complicationsin the T2DM. An improved understand-
ing of the role that T2DM plays in pulmonary embolism
could better inform clinicians on the most appropriate
management of these patients, including the potential
benefit of the initiation of adjuvant therapies aimed at
the reduction of T2DM components (1).

Damage to the fibrinolytic system can be a primer for
the development of atherothrombosis, because it leads
to fibrin deposition and stimulates the proliferation and
migration of vascular cells. Hypofibrinolysis may be
an important factor predisposing to atherothrombosis
in type 2 diabetes mellitus. The biological process of
fibrinolysis is a great dynamic puzzle. Disorders of fi-
brinolysis have been described in metabolic syndrome,
diabetes mellitus and obesity. Investigating fibrinolysis
disorders in these conditions may be helpful in under-
standing the pathogenesis of atherothrombosis in these
individuals (8). The mechanism of association between
elevated D-dimer, fibrinogen, thrombosis, pulmonary
embolism and T2DM has not yet been precisely defined.
D-dimer has been shown to be the most useful marker
of fibrinolysis and an indicator of procoagulant activity.
The D-dimer is very sensitive in excluding the diagnosis
of pulmonary embolism if normal values, low clinical
suspicion, and nonconclusive diagnostic radiological
lung scans are present (9).

The role of troponin in patients with acute pulmo-
nary embolism has been widely investigated, but many
questions remain open. Most authors agree that the role
of troponin, similar to echocardiography, is primarily
prognostic due to the low sensitivity and specificity in
the diagnosis, but that elevated troponin values may
indicate a group of patients with an increased risk of
adverse outcomes. In previous studies, plasma troponin
values significantly correlated with the severity of the
disease, i.e., right ventricular dysfunction (10, 11). The
basic approach to a patient with pulmonary embolism
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includes, in addition to a correct diagnosis, an accurate
risk assessment that is the basis for further treatment.
This study is timely because there appears to be
an emerging international interest in the association
between type 2 diabetes mellitus and pulmonary emboli-
sm. Diabetes mellitus is a major public health problem in
South-Eastern Europe and this is the first study conduct-
ed in Bosnia and Herzegovina in relation to this topic.

2.0BJECTIVE

The aim of this study was to determine the prognostic
value of prothrombotic, proinflammatory markers, and
troponin for pulmonary embolism and its complications
in patients with type 2 diabetes mellitus. Similar studies
have not been conducted in our region yet.

3.PATIENTS AND METHODS

Participants

This retrospective cohort study included 294 patients
with type 2 diabetes mellitus, divided into two groups:
(@) the first group with pulmonary embolism (n=165); (b)
the control group without pulmonary embolism (n=129).
The data were collected from May 2018 to May 2023 in
hospital settings. Type 2 diabetes mellitus was diag-
nosed according to the criteria of the American Diabetes
Association (12). Pulmonary embolism was confirmed
or excluded by the computed tomography pulmonary
angiogram (CTPA/CTPE). We retrospectively evaluated
the hospital records of both type 2 diabetes mellitus
patients, with and without pulmonary embolism, resid-
ing in the area of northeastern Bosnia and Herzegovina
(Tuzla, Lukavac, Zivinice, Gracanica, Celi¢, Teodak,
Sapna, Kalesija, Gradacac, Srebrenik, Kladanj, Doboj-
Istok, Banoviéi, Br¢ko distrikt). Since all our patients
had undergone laboratory and CT diagnostics in hospital
conditions, we used the hospital’s database as a primary
data source, alongside an additional cross-relational
search of the database.

Procedure and ethical considerations

The study was aproved by the ethical comittee of Uni-
versity Clinical Center Tuzla No 02-09/2-79/19. The writ-
ten consent was granted from each study participants.

Measures

In all patients with type 2 diabetes mellitus, we ana-
lyzed the following variables: anamnesis and physi-
cal exam, anthropometric parameters (age, sex, body
weight, body height, body mass index, waist circumfe-
rence), laboratory parameters (troponin, D-dimer, CRP,
fibrinogen, uric acid, glucose, total serum cholesterol,
HDL cholesterol, LDL cholesterol, triglycerides), systolic
and diastolic arterial blood pressure, antiphospholipid
antibodies (APA), HOMA-IR index, rate of adverse clini-
cal events in pulmonary embolism (need for inotropic
catecholamine support, fibrinolysis, cardiopulmonary
resuscitation) and rate of intrahospital mortality from
pulmonary embolism (in-hospital death within 10 days
of hospital admission).

The exclusion criteria of the study were as follows: (1)
Patient with cardiac conditions that are known to cause
derangements in troponin levels and would therefore

265



Prothrombotic, Proinflammatory Markers, and Troponin in Type 2 Diabetes

act as a confounding factor in the study (including acute
myocardial infarction, chronic heart failure, patients
who had PTCA or CABG surgery), (2) Patient with known
comorbid septic or inflammatory conditions that are
known to cause derangements in laboratory parameters,
since these would also act as a confounding factor in the
study (including acute infectious diseases, septic condi-
tions, pneumonia, malignancy, stroke, peripheral arte-
rial disease, chronic kidney disease, liver disease, gout,
systemic connective tissue diseases), (3) Patients with
hormone replacement therapy, use of oral contraceptives
and medications that could affect the lipid profile and
patients with history of tobacco smoking.

Complications were registered as adverse clinical
events in pulmonary embolism: need for inotropic
cathecholamine support, fibrinolysis, cardiopulmonary
resuscitation and in-hospital death within 10 days of
hospital admission.

Statistical analysis

Statistical analysis was conducted using SPSS version
17.0 (Chicago, IL, USA) to analyze the data and derive
meaningful conclusions. Descriptive statistics were
employed to summarize the data, including measures
of central tendency (mean) and measures of dispersion
(standard deviation). The significance of differences be-
tween samples was assessed using both parametric and
nonparametric tests, depending on the nature of the data.

Continuous data were presented as means * standard
deviation (SD) and were compared using an unpaired
Student’s t-test. This test allowed us to evaluate the sta-
tistical significance of differences between the means
of two independent groups. The t-test was

sis was performed to assess the predictors of pulmonary
embolism (PE) in T2DM patients. This analysis allowed
us to determine the influence of various independent
variables, such as troponin, D-dimer, CRP, uric acid,
HOMA-IR, diastolic blood pressure, on the likelihood
of experiencing PE. Odds ratios (ORs) and their corre-
sponding 95% confidence intervals (CIs) were calculated
to estimate the magnitude of the associations. Logistic
regression provides valuable insights into the predictive
ability of these variables and their significance in relation
to the occurrence of PE in T2DM patients.

4.RESULTS

Demographic and Clinical Characteristics

Among the total of 294 patients with type 2 diabetes
mellitus, 165 patients had PE, while 129 patients did not
have PE. The mean age of patients with PE was 70.02
years (SD = 13.40), slightly higher than the mean age of
patients without PE, which was 67.45 years (SD = 10.07)
(p = 0.07). The distribution of sex was similar between
the two groups, with 98 females (59.4%) and 67 males
(40.6%) in the PE group, and 76 females (58.9%) and 53
males (41.1%) in the non-PE group (p = 1).

Clinical characteristics and stratification of T2DM
patients based on pulmonary embolism status are pre-
sented in Table 1.

Data are mean (+ SD); Independent t-test was used
for continuous data while chi-square test was used for
categorical data; BMI, body mass index, CHOL, total se-
rum holesterol; LDL, low-density lipoprotein; HDL, high-
density lipoprotein; CRP, C-reactive protein; HOMA-IR,

appropriate for comparing continuous parameter Level PE No PE P
. . . N =165 N =129
variables such as age, weight, height, BMI,
. . Age (N) 70.02 (13.40) 67.45 (10.07) 0.07
waist circumference, glucose, CHOL, HDL,
. . Sex (%) Female 98 (59.4) 76 (58.9) 1
LDL, TGL, systolic blood pressure, dia-
. . . Male 67 (40.6) 53(41.2)
stolic blood pressure, troponin, D-dimer, .
CRP. uric acid. fibrinogen. and HOMA-R. _veight (ke 92.14 (13.56)  92.79 (10.22) 0.65
C:ate orical,variablegs V\;ere reported aé Height (cm) 169.06(9.19) 169.78 (5.15) 0.508
fre uer%cies (%) and were com pared us- BMI 32.16 (3.80) 3224(271) 0837
. qth hi ° test. This t pt bled Waist circumference (cm) 115.46 (9.94) 117.18 (9.85) 0.141
mgt ech S?ﬁlare est i lsbef ena et Glucose (mmol/L) 8.58(2.78)  8.80(1.80)  0.422
us O.asf'ess , slassocéadlotn € _Wee,rtf € “cHoL (mmol/L) 533(0.99)  5.24(1.08)  0.458
etg?f,a ;’larl,a ,eﬁs antd'f(t? ermine l,ing HDL (mmol/L) 0.90 (0.36) 0.90(0.30)  0.997
Zatls lcatg signi CaI; ! d?rter,lgeiems €% oL (mmoy) 430 (0.97) 434(1.08)  0.716
_e ween ,e _groups' e,X 1St u lon, aI,l- TGL (mmol/L) 3.99 (5.62) 3.99 (4.47) 1
tiphospholipid antibodies (APA), inotropic Systolic blood pressure
support, fibrinolysis, cardiopulmonary  (mmmg) 147.82 (14.25) 147.43 (12.43) 0.809
resuscitation (CPR) and death status were pjastolic blood
pressure
analyzed using the chi-square test. (mmHg) 94.52 (6.77) 96.40(8.97) 0.041
. St'atlstlcal hypotheses were t'ested ata Troponin (pg/ml) 148.17 22.27 (46.43) 0.002
significance level () of 0.05. Differences (462.50)
between the samples were considered _D-dimer (mg/L) 4.44 (0.54) 1.96 (1.38) <0.001
statistically significant if the p-value was _CRP (mg/L) 11593 (77.79)  52.20(56.15) <0.001
less than 0.05. The p-value provides an Uric acid (umol/L) 404.41 (81.46) 424.47 (71.24) 0.028
indication of the probability that the ob- _FiPrinogen (g/L) 4.71(0.87) 4.42(0.91)  0.005
served differences occurred by chance _HOMAIR 3.19 (0.36) 3.02(0.49)  0.001
alone. A p-value less than 0.05 suggests _Death (%) No 142 (86.1) 126 (97.7) 0.001
a significant association or difference Yes 23(13.9) 3(23)

between the groups.

Additionally, logistic regression analy- mbolism status
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mean of 22.27 ng/mL (SD = 46.43) (p =0.002).

Parameter Level ze_atzhé so_g%agh P D-dimer levels and CRP (C-reactive protein)
Age () 80.54 (10.69) 67.76 (11.63)  <0.001 levels were significantly elevated in the PE
Sex (%) Female 17 (65.4) 158 (58.6) 0,642 sroup Cqmpared to the. hon-PE group (p <
Male 9 (32.6) 111 (410 0.001). Slmllarly,.ur{c acid levgls anq fibrino-
Weight (ke) 85.04 (8.62) 93.14 (12.26) 0,001 gen levels were significantly higherin t.he PE
Height (cm) 167.31(8.79)  169.57 (9.19)  0.229 group (p =0.028 and p = 0.005, respectively).
BMI 30.29 (1.99) 32.38(3.41) 0.002 HOMA IR (h.omeOStatlc dee.l assessm?m of
Waist circumference insulin resistance) was significantly higher
(cm) 108.85(8.99)  116.93(9.73) <0.001 in the PE group compared to the non-PE
Glucose (mmol/L) 9.42 (4.34) 8.61(212)  0.097 group (p = 0.001). Patients with pulmonary
CHOL (mmol/L) 5.09 (0.86) 531(1.05) 0311 embolism in T2DM proved to have signifi-
HDL (mmol/L) 1.09 (0.47) 0.88(0.31) 0.002 cantly more in-hospital death within 10 days
LDL (mmol/L) 3.97 (0.70) 4.35 (1.04) 0.073 of hospital admission (p<0.001), compared
TGL (mmol/L) 5.33 (9.74) 3.86 (4.46) 0.164 to patients with T2DM, without pulmonary
: N embolism (Table 1).
ngéo(“nfn?:-?g)d e 140.38(15.29)  148.35(13.09) 0.004 Regarding mortality, Table 2 displays the
Diastolic blood pres- 92.12 (8.96) 95.65 (7.68)  0.028 stratification of T2DM patients based on
sure (MmHg) death status. Among the total of 294 T2DM
Troponin (pg/mi) ?1106(%?50) 51.86 (81.44) <0.001 patiepts, 26 pgtients died, While 268 p;tiepts
D-dimer mg/D 230 (L08) 326 (L60) 0,001 surv1ve91. Patients who died had a signifi-
cantly higher mean age of 80.54 years (SD
CRP (mg/L) 166.23 (82.85) 80.37(70.94) <0.001 = 10.69) compared to those who survived,
U.ric.acid (umol/L) 411.35(55.37) 413.40(79.57) 0.898 with a mean age of 67.76 years (SD = 11.63)
Fibrinogen (g/L) 4.64 (0.99) 4.58 (0.89) 0.754 (p < 0.001).
:SE(/;\A)I)R 0 ;1(112063(;7)) 3251(5908.4‘;4)) 01'956 There were no significant differences in
: : sex distribution, height, glucose, CHOL, LDL,
- 1 0(0.0 3 (@.1) TGL, fibrinogen, and uric acid levels between
Inotropic support (%) 0O 24 (92.3) 264 (98.5) 0.159 the two groups (p > 0.05). Patients who died
—— (1) ;27(1730 0 ;2;'?1)00 0 NA had a significantly lower weight (mean =
Clp';'r(];;ﬁ's 0 P (88.5.) 266 (99.3;) 0.001 85.04'1 kg, SD = 8.62) compared to those who
1 3(1L5) 207 Sl.lI‘V.IV.ed (mean 93,14 kg, S]? =12.26), and
Death (%) 0 0(0.0) 268 (100.0) <0.001 significantly lower waist circumference
1 26 (100.00) 0(0.00) (mean = 108.85 qn, SD = 8.99) compared
Group (%) 0 3 (1L.5) 126 47.0) 0.001 to those who survived (mean = '116..93 cm,
] 23 (88.5) 142 (53.0) SP = 9.73) (p <0.001). BMI was significantly
higherin the group that survived (p = 0.002).
Table 2. Stratification of T2DM patients based on mortality HDL levels were significantly lower in the
group that survived (mean = 0.88 mmol/L,
Homeostatic Model Assessment for Insulin Resistance) Variable oR 95%Cl Pvalue
Data are mean (+ SD); Independent t-test was used -
. . . DBP 0.99 [0.94;1.05] 0.83
for continuous data while chi-square test was used for CRP 1 (1.00:1.01] 0.41
categorical data, BMI, body mgss ;ndex, CHOL, total. se- Uric Acid 1 [0_99;1.00] 0.29
rum hole.sterol; L]?L, low-densnyl.lpoprotel.n; HDL, high- HOMA IR 4.45 (1.43:12.91] 0.01
density llpgproteln; CRP, C-reactive prot.eln; HQMA-IR, D-dimer .93 [4.69:16.97] <0,0001
Homeostatic Model Assessment for Insulin Resistance); Troponin 102 [1.02: 1.03] 0.001

APA, antiphospolipid antibodies; CPR, cardiopulmonary
resuscitation;

According to the results presented in Table 1, there
were no significant differences in body weight, body
height, BMI, waist circumference, glucose, CHOL (total
serum cholesterol), HDL (high-density lipoprotein), LDL
(low-density lipoprotein), TGL (triglycerides), and sys-
tolic blood pressure between the two groups (p > 0.05).
However, diastolic blood pressure showed a statistically
significant difference, with a mean of 94.52 mmHg (SD =
6.77) in the PE group and 96.40 mmHg (SD = 8.97) in the
non-PE group (p = 0.041). Troponin levels were signifi-
cantly higher in the PE group with a mean of 148.17 ng/
mL (SD = 462.50), compared to the non-PE group with a
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Table 3. Factors predicting pulmonary embolism in patients with
type 2 diabetes mellitus using regression model. DBP, diastolic blood
pressure; CRP, C-reactive protein; HOMA-IR, Homeostatic Model
Assessment for Insulin Resistance);

SD =0.31) compared to the group that died (mean =1.09
mmol/L, SD = 0.47) (p = 0.002).

Diastolic blood pressure was significantly lower in the
group that died (mean = 92.12 mmHg, SD = 8.96) com-
pared to the group that survived (mean = 95.65 mmHg,
SD = 7.68) (p = 0.028).

Troponin levels, D-dimer levels, and CRP levels were
significantly higher (p < 0.001) in the group that died.
Fibrinogen (p=0.75), HOMA-IR (p=0,95), and uric acid
(p=0.89) level were not significantly higher in the group
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that died compared to the group that survived Addition-
ally, patients who received cardiopulmonary resuscita-
tion (CPR) had a significantly higher mortality rate (p =
0.001).(Table 2)

The logistic regression analysis was performed to
identify the factors predicting the occurrence of pulmo-
nary embolism (PE) in patients with type 2 diabetes mel-
litus. The results of the analysis are presented in Table 3.

The odds ratio (OR) for diastolic blood pressure (DBP)
was 0.99 (95% CI: 0.94 to 1.05), indicating that there was
no significant association between DBP and the risk of
PE (p = 0.82). Similarly, CRP showed an OR of 1 (95% CI:
1.00 to 1.01), suggesting no significant association with
PE risk (p = 0.41). Uric acid also did not demonstrate a
significant association, with an OR of 1 (95% CI: 0.99 to
1.00) and p-value of 0.29. In contrast, troponin levels
showed a statistically significant association with PE,
with an OR of 1.02 (95% CI: 1.02 to 1.03) and p-value of
0.001. Higher troponin levels were found to be associated
with an increased risk of PE in T2DM patients. D-dimer
levels were strongly associated with PE risk, with an OR
of 8.93 (95% CI: 4.69 to 16.97) and p-value of less than
0.0001. This suggests that elevated D-dimer levels sig-
nificantly increase the probability of developing PE in
T2DM patients. Lastly, HOMA IR exhibited a statistically
significant association with PE risk, with an OR of 4.45
(95% CI:1.43t012.91) and p-value of 0.01. This indicates
that higher HOMA IR values are associated with an in-
creased likelihood of experiencing PE in T2DM patients.

5.DISCUSSION

The mechanisms of pulmonary embolism in patients
with T2DM have not been fully understood. The main
source of data connecting T2DM with pulmonary em-
bolism is still based on retrospective analysis of small
databases (8,13-14). Many studies highlight the impor-
tance of routine detection of elevated prothrombotic
and proinflammatory markers in T2DM because of the
higher cardiovascular risk. It may even be considered
unethical not to search for these abnormalities when we
know their frequency and poor prognostic implications
in patients with T2DM.

In the present study, prothrombotic and proinflamma-
tory markers in T2DM were significantly higher in pati-
ents with pulmonary embolism compared to the patients
without pulmonary embolism. Prognostic stratification
of patients with pulmonary embolism in T2DM is very
importantin the treatment and potential improvement of
clinical outcomes. The current analyses suggest a strong
indication for a wide assessment of metabolic anomalies
and the need for a multidisciplinary approach to the pa-
tients with type 2 diabetes mellitus and its comorbidities.

In the present study there were no significant differ-
ences in body weight, body height, BMI, waist circum-
ference, glucose, CHOL (total serum cholesterol), HDL
(high-density lipoprotein), LDL (low-density lipoprotein),
TGL (triglycerides), and systolic blood pressure between
two groups (p > 0.05). In a study by Ray et al. (15), pati-
ents with elevated fasting glucose (blood glucose >11.1
mmol/L) had a high incidence of pulmonary embolism,
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which is not consistent with the results of our research. In
a study by Ageno (4), hypercholesterolemia and low HDL
cholesterol were linked to an increased risk of PE, which
is not in accordance with our results. In a study by Ray
et al. (15), total serum cholesterol was not significantly
different between patients with pulmonary embolism
and controls, which is consistent with the results of our
research.

Elevated values of plasma fibrinogen can have a direct
impact on the initiation of thrombosis, on the structural
properties of the thrombus, such as the resistance of the
thrombus to mechanical stress, fibrinolytic dissolution,
and the size of the thrombus, which together represent
factors that determine whether the thrombus will ruptu-
re and form emboli that will cause pulmonary embolism
or not. It remains unclear whether elevated fibrinogen is
the cause or just a marker of deep vein thrombosis and/
or pulmonary embolism. Fibrinogen increases plasma
viscosity and platelet aggregation (16) . The present re-
sults showed that patients with pulmonary embolism in
T2DM had significantly higher values of CRP, fibrinogen,
and uric acid, which is consistent with the results of the
previous studies (17,18). The results of our research
indicate that fibrinogen, CRP, and uric acid could play
an important role in defining the severity of T2DM and
potential complications, including pulmonary embolism.

In this study troponin levels were significantly higher
in the PE group, compared to the non-PE group (p =
0.002). D-dimer levels were significantly elevated in
the PE group compared to the non-PE group (p < 0.001).
According to the results, troponin and D-dimer were
significant predictors of pulmonary embolism in the
T2DM (p < 0.001).

T2DM may play a key role in the pathogenesis of pul-
monary embolism and may be a link between venous
thrombosis, atherosclerosis, and pulmonary emboli-
sm. Elevated troponins proved to be good predictors of
a possible bad outcome in acute pulmonary embolism
(10), which isin accordance with the results of our study.

The identification of people with T2DM has the ul-
timate goal of encouraging lifestyle changes that can
simultaneously affect all negative metabolic changes in
the body and thus reduce the risk of cardiovascular dise-
ase, including pulmonary embolism (14). These assess-
ments can very easily be added to the standard clinical
risk assessment procedures and be of significant value
in future secondary prevention planning.

Measuring troponin values in patients with pulmo-
nary embolism in the T2DM could potentially clearly se-
parate patients with high and intermediate-risk pulmo-
nary embolism from patients with low-risk pulmonary
embolism, which is an important clinical implication of
our study. In the study by Demir et al. (19), troponin was
elevated in 81.35% of patients with pulmonary embo-
lism, which is consistent with the results of our study.
According to the research by Kline et al. (20), elevation
of troponin values due to pulmonary embolism is found
in about 50% of patients, which is less compared to the
results of our research.

Our study provides important insights into the strati-
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fication of T2DM patients based on pulmonary embolism
(PE) status and mortality outcomes. The results indicate
several significant associations and highlight potential
risk factors for these patient populations.

An improved understanding of the role that T2DM
plays in the development of pulmonary embolism may
help clinicians in acute care settings regarding the ap-
propriate treatment and its impact on patient outcomes
@).

Prothrombotic, proinflammatory markers, and tropo-
nin should be measured in all patients with pulmonary
embolism in T2DM, especially in conditions of unavaila-
ble emergency echocardiography, in order to become an
imperative part of our routine clinical practice.

6.CONCLUSION

Prothrombotic, proinflammatory markers, and tro-
ponin may be used as additional prognostic factors of
pulmonary embolism and its complications in patients
with type 2 diabetes mellitus for short-term outcomes.
Determination of troponin, D-dimer prothrombotic,
and proinflammatory marker levels at admission to the
hospital may help create a better risk stratification for
patients with pulmonary embolism in the type 2 dia-
betes melitus. The presence of T2DM in patients with
pulmonary embolism is associated with significantly
higher rates of complications and mortality, and the
right identification of these risk factors is necessary to
reduce the risk.
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