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A b s t r a c t

Background and aim: Despite significant progress on the diagnosis work-up of patients with suspented acute pulmonary
embolism (APE), several therapeutic and prognostic issues have not yet been well established.

Methods: We analysed the clinical course of 353 consecutive patients (141 males, 212 females, mean age 64.7 ± 18.12 years)
with APE confirmed by contrast-enhanced multidetector computed tomography who were diagnosed and treated in a refe-
rence hospital between 2007 and 2009.

Results: Among patients with APE, groups with high (HR), intermediate (IR) and low (LR) risk of early mortality were defined
according to the recent European Society of Cardiology guidelines. High, intermediate and low risk groups included
23 patients (10 M, 13 F, age 70.13 ± 16.95 years), 146 patients (61 M, 85 F, age 65.77 ± 17.74 years), and 184 patients
(70 M, 114 F, age 63.17 ± 18.45 years), respectively. Majority of patients (91.8%) were anticoagulated only with unfraction-
ated or low-molecular-weight heparin, and thrombolysis was used in 24 patients, including 39.1% of HR patients, 8.9% of IR
patients, and 1% of LR patients. In-hospital mortality rate was 7% overall (including 5.4% APE-related), 65.2% in HR (43.5%
APE-related), 6.2% in IR (4.1% APE-related) and 2.2% in LR (1.63% APE-related). However, 4 of 9 high risk patients treated
with thrombolysis died (mortality rate 44.4%), while mortality among HR patients not treated with thrombolysis reached
73.3%. Potential contraindications were taken into account before the decision to initiate thrombolysis. End-stage neoplasm
or recent major surgery were considered contraindications for thrombolysis. Strong prognostic factors of overall in-hospital
mortality included age (odd ratio [OR] 1.07, 95% confidence interval [CI] 1.02–1.12), heart rate (OR 1.04, 95% CI 1.02–1.06),
and plasma creatinine level (OR 3.65, 95% CI 1.62–8.27), the latter also being a significant prognostic factor of mortality in
low risk group (OR 3.9, 95% CI 1.6–9.8). NT-proBNP and troponin I plasma levels were also significant prognostic factors of
in-hospital mortality (NT-proBNP: OR 5.91, 95% CI 2.38–14.65, p < 0.05; troponin I (cut-off value ≥ 0.1 mg/L): OR 2.77,
95% CI 0.97–7.93, p = 0.056). In the overall study population and also in non-high risk group, significant predictors of
a combined endpoint (death, shock, intubation, catecholamines, and thrombolysis) were: age, heart rate, creatinine, tropo-
nin I, NT-proBNP, and tricuspid pressure gradient.

Conclusions: Despite adequate treatment there is a possibility of haemodynamic collapse and the need for thrombolysis in
approximately 9% of intermediate risk APE patients. Not only age and compromised haemodynamic status but also plasma
creatinine, NT-proBNP, and troponin I levels are prognostic factors of early in-hospital mortality in patients with APE. Due to
high mortality rate among non-thrombolysed high risk patients, their therapy should be more aggressive and contraindica-
tions for thrombolysis should be less restrictive.
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INTRODUCTION
Recent developments and current availability of imaging stu-
dies resulted in a significant progress in the diagnostic work-
up in patients with suspected pulmonary embolism (PE). In
2008, the European Society of Cardiology (ESC) guidelines
on the diagnosis and management of PE were published [1].
In this document, stratification of mortality risk due to PE ba-
sed on clinical variables and markers of right ventricular (RV)
overload and myocardial damage was clarified. Similar ap-
proach to mortality risk stratification was included in the Ame-
rican guidelines published in March 2011 [2]. In this study,
we summarised our 3-year single centre experience in the
diagnosis and treatment of PE, with particular regard to the
use of ESC guidelines in clinical practice.

METHODS
Based on the review of medical records, we collected data
on consecutive 353 patients hospitalised in our department
with confirmed PE in 2007–2009.

Diagnosis of pulmonary embolism
Pulmonary embolism was mainly diagnosed using contrast-
-enhanced multidetector computed tomography (CT) (16-row
GE LightSpeed Pro and 64-row Toshiba Aquilion systems)
when thrombi were identified in segmental or more proximal
branches of pulmonary arteries. In patients with underlying
severe renal failure, lung perfusion scintigraphy was perfor-
med to avoid further deterioration of renal function. Lung
perfusion scintigraphy was also performed in patients with
high clinical probability of PE but a negative or nondiagnostic
result of CT. In haemodynamically unstable patients, in whom
performing CT was deemed unsafe, the diagnosis of acute PE
(APE) was confirmed by transoesophageal echocardiography.

Risk stratification
In addition to clinical evaluation, echocardiographic examina-
tion (Philips IE33) was performed on admission to evaluate RV
function. The RV overload was diagnosed when the following
features were present: dilated hypokinetic RV, RV end-diasto-
lic dimension to left ventricular end-diastolic dimension ratio
in the apical four-chamber view above 0.9, tricuspid valve pres-
sure gradient (TRPG) above 30 mm Hg with acceleration time
(AcT) reduced below 80 ms and the presence of a biphasic
pulmonary valve flow. Blood samples were collected to deter-
mine cardiac troponin I level (cTnI, Siemens Dimension RxL).
Myocardial damage was diagnosed when cTnI level was
≥ 0.1 mg/L. In addition, NT-proBNP level (ECLIA, Roche Diagno-
stics) was measured in the majority of patients (n = 189). Echo-
cardiographic and laboratory parameters were evaluated
immediately upon hospital admission.

The study population was divided into groups with a high
(HR), intermediate (IR) and low (LR) risk of early mortality
due to APE according to the ESC guidelines from 2008. The

HR group included haemodynamically unstable patients with
systemic blood pressure below 90 mm Hg and evidence of
peripheral tissue hypoperfusion. The IR group included nor-
motensive patients with features of RV overload or bio-
chemical evidence of myocardial damage. The LR group inc-
luded normotensive patients without features of RV overload
and with normal cTnI level. This risk stratification was based
on the evaluation on admission.

In addition to PE severity, we evaluated the presence of
concomitant conditions such as arterial hypertension, coro-
nary artery disease, chronic obstructive pulmonary disease
(COPD), diabetes, chronic kidney disease, previous stroke,
and cancer. Lower limb venous ultrasonography was perfor-
med in nearly half of all patients.

Evaluation of the clinical course
We analysed the clinical course in all patients, including ba-
seline variables such as age, heart rate, and blood pressure.
The following endpoints were taken into account: systemic
hypotension below 90 mm Hg, the need to use intravenous
catecholamines in pressor doses, the need for intubation, tre-
atment escalation, i.e. the use of thrombolysis in initially ha-
emodynamically stable patients, and death. We evaluated in-
hospital mortality and potential contributing factors. We also
evaluated the rate and causes of bleeding complications defi-
ned as fatal bleeds and events requiring medical intervention
such as red cell transfusion or surgical procedure.

Statistical analysis
Statistical analysis was performed using STATISTICA 2009 soft-
ware. Results are expressed as mean values ± SD for normally
distributed variables and median values and ranges for non-nor-
mally distributed variables. Student t test was used to compare
groups of normally distributed variables, and Mann-Whitney
(two-group comparisons) and Kruskal-Wallis (multiple group
comparisons) tests were used for non-normally distributed va-
riables. Categorical variables were compared using c2 test. Lo-
gistic regression analysis was used to determine predictors of
mortality. Cut-off points of highest sensitivity and specificity were
determined using receiver-operating characteristic (ROC) curves.
A p value < 0.05 was considered statistically significant.

RESULTS
Diagnosis of pulmonary embolism
We analysed data collected in 353 patients in the mean age
of 64.7 ± 18.12 (range 18–97) years. The PE was mainly con-
firmed by multidetector CT (in 242 patients). Lung perfusion
scintigraphy confirmed the diagnosis in 29 patients, including
13 patients with concomitant chronic kidney disease. In 12
(3.5%) cases, lung scintigraphy was performed after CT yiel-
ded a non-diagnostic or negative result in a patient with
a high clinical probability of APE. In 5 patients, the diagnosis
of PE was confirmed by transoesophageal echocardiography.
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Clinical characteristics
and concomitant conditions
The HR group constituted 6.5% (n = 23) of the overall study
population (13 women [56.5%], age 70.13 ± 16.95 years),
IR group — 41% of patients (n = 146, 85 women [58.2%],
age 65.77 ± 17.74 years), and LR group — 52% of patients
(n = 184, 114 women [62%], age 63.17 ± 18.45 years). The
most common concomitant conditions included arterial hyper-
tension (35.7%) and coronary artery disease (23.2%). Active or
previous malignancy was found in 16.4% of patients, and 11%
of patients underwent surgery within previous 30 days, while
heart failure and COPD were noted less frequently (Table 1).

Lower limb venous ultrasonography was performed in
176 (49.9%) patients and confirmed deep venous thrombo-
sis in 82 patients in this group.

In the overall study population, PE was considered idio-
pathic in 132 (37.4%) patients.

Clinical course
Thrombolytic treatment was used in 9 (39.1%) of 23 patients
in HR group. In the remaining 14 patients this treatment was
not initiated despite established indications due to perceived
high risk of bleeding complications or advanced severe con-
comitant diseases such as disseminated malignancy. These
patients were treated with heparin (Fig. 1).

Patients in LR group were treated with a full anticoagu-
lant dose of low-molecular weight heparin (LMWH) adjusted
to body weight. Only 8 patients in this group initially rece-
ived intravenous treatment with unfractionated heparin (UFH)
monitored with activated partial thromboplastin time. The
indication for the use of UFH in this patient group was chro-

nic kidney disease. Patients in IR group initially received anti-
coagulant treatment. Five patients in this group were recru-
ited into the randomised PEITHO study that evaluated te-
necteplase vs placebo in addition to intravenous UFH. In
13 (8.9%) patients in IR group with RV overload and/or eleva-
ted cTnI level, clinical deterioration with hypotension and in-
creasing tachycardia was noted within several hours despite
heparin treatment. These patients received intravenous throm-
bolytic treatment with alteplase (0.6 mg/kg body weight, up
to 50 mg, in a 15-min bolus). In 1 patient with a mobile right
atrial thrombus stuck in a patent foramen ovale, successful
urgent embolectomy was performed with thrombus removal
from the cardiac chambers and pulmonary arteries. Among
LR patients, clinical deterioration despite therapy was obse-
rved in 4 (2.1%) patients, leading to thrombolysis in 2 (1%)
cases; in the 2 remaining cases, thrombolysis was not initia-
ted due to perceived high risk of bleeding complications or
multiple concomitant diseases. These patients were also not
considered candidates for cardiac surgical treatment.

Bleeding complications
Significant bleeding occurred in 16 (4.5%) patients, including
fatal bleeding in 5 patients. The most common were central
nervous system haemorrhages (2 patients), and the rema-
ining cases included generalised massive bleeding and ble-
eding into a retroperitoneal (kidney) tumour. No significant
differences in bleeding rates were noted between the study
groups (Fig. 2).

Mortality
Overall in-hospital mortality was 7% (n = 28), including 5.4%
due to APE (n = 19). In HR group, in-hospital mortality was
62.5% (n = 15), including 43.5% due to APE (n = 10). Cau-
ses of death related to APE included RV failure (6 patients)
and recurrent embolism (4 patients). Other causes of death
included myocardial infarction complicated with ventricular

Table 1.Table 1.Table 1.Table 1.Table 1. Prevalence of concomitant diseases in the study
population

Chronic obstructive pulmonary disease 29 (8%)

Ischaemic heart disease 82 (23.2%)

Remote myocardial infarction 19 (5.4%)

History of heart failure 51 (14.4%)

Arterial hypertension 126 (35.7%)

Diabetes 58 (16.4%)

History of renal failure 54 (15.3%)

Active malignancy 42 (11.9%)

History of malignancy 16 (4.5%)

Surgery 39 (11%)

Lower limb deep venous thrombosis 82 (23.2%)

History of venous thrombosis 35 (9.9%)

Stroke 10 (2.8%)

Trauma 25 (7%)

Contraception 5 (1.4%)

Pregnancy/peripartum period 2 (0.56%)

Figure 1.Figure 1.Figure 1.Figure 1.Figure 1. Reasons for not using thrombolytic treatment in patients
from the high-risk group (n = 14); CNS — central nervous
system
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fibrillation, severe generalised bleeding in 2 patients following
thrombolytic treatment, and terminal disseminated malignan-
cy in the remaining patients. Overall in-hospital mortality in
HR patients who received thrombolytic treatment was 44.4%
(n = 4) compared to 73.3% (n = 11) in HR patients who did
not receive thrombolytic treatment.

In-hospital mortality in IR group was 6.2% (n = 9), inclu-
ding 4.1% due to APE (n = 6). Death was caused by recurrent
embolism in 2 patients, and by irreversible RV failure in the
remaining 4 patients. Other causes of death included
1 case of intracerebral bleeding and 2 cases of terminal disse-
minated malignancy. Among 13 patients in this group who re-
ceived thrombolytic treatment, 1 patient died due to bleeding.

In-hospital mortality in LR group was 2.2% (n = 4), in-
cluding 1.6% (n = 3) due to APE. One patient in this group
died due to irreversible RV failure, and 2 patients died due to
recurrent embolism. In these 2 cases, thrombolysis was not
initiated due to high bleeding risk. One patient receiving an-

ticoagulant treatment died due to acute haemorrhagic stro-
ke. Of note, no significant complications of thrombolytic the-
rapy were observed in the 2 patients in LR group who rece-
ived such treatment due to haemodynamic deterioration.

Risk factors for mortality
Patients who died were significantly older, and had signifi-
cantly higher median heart rate and median serum creatini-
ne, cTnI and NT-proBNP levels (Table 2). Significant risk fac-
tors for mortality in the overall study population included age
(odds ratio [OR] 1.07, 95% confidence interval [CI] 1.02–1.12),
heart rate (OR 1.04, 95% CI 1.02–1.06), creatinine level
(OR 3.65, 95% CI 1.62–8.27), and logarithmically transformed
NT-proBNP level (ln[NT-proBNP], OR 5.91, 95% CI 2.38–14.65)
(Table 3). Analysis performed separately in the three risk gro-
ups showed that only creatinine level was a significant pre-
dictor of mortality in LR group (OR 3.9, 95% CI 1.6–9.8). In
our analysis, cTnI level (cut-off value ≥ 0.1 mg/L) was border-

Table 3.Table 3.Table 3.Table 3.Table 3. Risk factors for mortality in the study population (n = 353)

OR 95% CI P

Age [years] 1.07 1.02–1.12 < 0.05

Heart rate [bpm] 1.04 1.02–1.06 < 0.05

SBP [mm Hg] 1.01 0.99–1.34 NS

DBP [mm Hg] 1.02 0.99–1.05 NS

Creatinine [mg/dL] 3.65 1.62–8.27 < 0.05

NT-proBNP [pg/mL] 5.91 2.38–14.65 < 0.05

cTnI [mg/L] 2.77 0.97–7.93 0.056

TRPG [mm Hg] 1.01 0.98–1.05 NS

Acceleration time [ms] 0.99 0.97–1.02 NS

OR — odds ratio; CI — confidence interval; rest abbreviations as in Table 2

Table 2.Table 2.Table 2.Table 2.Table 2. Comparison of selected clinical, laboratory, and echocardiographic parameters between patients who died and patients
who survived

Overall study population Death Survivors P

(n = 353)  (n = 28)  (n = 325)

Age [years] 70 (18–97) 76.5 (43–97) 69 (18–95) < 0.05

Heart rate [bpm] 90 (54–160) 105 (70–160) 90 (54–160) < 0.05

SBP [mm Hg] 130 (60–180) 115 (60–180) 130 (60–180) NS

DBP [mm Hg] 80 (30–120) 70 (40–110) 80 (30–120) NS

Creatinine  [mg/dL] 1.0 (0.41–5.02) 1.42 (0.6–5.02) 1.0 (0.41–4.3) < 0.05

NT-proBNP  [pg/mL] 2047.5 (16.3–60958) 9865 (618–60958) 1543 (16–33340) < 0.05

cTnI  [mg/L] 0.05 (0.00–18.5) 0.26 (0.08–3.2) 0.04 (0.00–18.2) < 0.05

TRPG  [mm Hg] 35 (4–86) 40 (23–59) 35 (4–86) NS

Acceleration time  [ms] 70 (23–170) 70 (45–150) 71 (23–170) NS

Data are presented as median values and ranges; SBP — systolic blood pressure; DBP — diastolic blood pressure; cTnI — cardiac troponin I level;
TRPG — tricuspid valve pressure gradient

Figure 2.Figure 2.Figure 2.Figure 2.Figure 2. Bleeding rates — total n = 16 (4.5%)
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Using ROC curves, we determined new cut-off levels of
the biomarkers examined in our study population that offe-
red optimal sensitivity and specificity for predicting mortality
(Fig. 3). An analysis of in-hospital mortality using these new
cut-off biomarker levels also showed that creatinine, cTnI,
and NT-proBNP levels were significant predictors of in-ho-
spital deaths (Table 5).

DISCUSSION
According to both European and American guidelines, pa-
tients at high risk of early mortality should receive intensive,
i.e. thrombolytic treatment, and remaining patients can be
treated with LMWH or UFH. In our study, the group with
a high mortality risk due to APE included 6.5% of patients.
Mortality in this group was higher than reported in European
guidelines but was very similar to data reported in observatio-
nal studies [3–6]. Of note, thrombolytic therapy was rarely

line significant risk factor for mortality despite a significant
difference in median cTnI level between patients who died
and those who survived.

In an additional analysis including non-high-risk patients
(IR and LR groups combined), ln[NT-proBNP] and ln[creati-
nine] were significant predictors of mortality risk (OR 6.47,
95% CI 1.79–23.29, and OR 2.5, 95% CI 1.38–1.4, respecti-
vely). In addition, ln[NT-proBNP], cTnI and creatinine levels
were significant predictors of the combined endpoint inclu-
ding all-cause in-hospital deaths, the need for intubation,
shock, the need to use intravenous catecholamines in pres-
sor doses, and thrombolysis (OR 4.15, 95% CI 2.26–7.61,
OR 3.95, 95% CI 1.79–8.66, and OR 2.02, 95% CI 1.28–
–3.18, respectively). Significant predictors of the combined
endpoint also included age, heart rate and TRPG. Apart from
age, the same variables were predictors of the combined end-
point among non-high-risk patients (Table 4).

Table 4.Table 4.Table 4.Table 4.Table 4. Factors predicting the occurrence of a combined endpoint (all-cause in-hospital deaths, need for intubation, shock,
need to use catecholamines, and need to use thrombolysis) in the overall study population (n = 353) and in non-high-risk group
(IR + LR; n = 330)

Study population (n = 353) IR + LR (n = 330)

OR 95% CI P OR 95% CI P

Age [years] 1.02 1.00–1.03 < 0.05 1.02 0.99–1.04 NS
Heart rate [bpm] 1.03 1.02–1.04 < 0.05 1.02 1.00–1.04 < 0.05
SBP [mm Hg] 0.98 0.97–0.99 NS 1.00 0.98–1.02 NS
DBP [mm Hg] 0.98 0.96–1.00 NS 1.00 0.98–1.03 NS
Creatinine [mg/dL] 2.02 1.28–3.18 < 0.05 1.66 1.01–2.70 < 0.05
NT-proBNP [pg/mL] 4.15 2.26–7.61 < 0.05 4.18 2.00–8.70 < 0.05
cTnI [mg/L] 3.95 1.79–8.66 < 0.05 3.16 1.25–7.99 < 0.05
TRPG [mm Hg] 1.03 1.00–1.05 < 0.05 1.04 1.01–1.07 < 0.05
Acceleration time [ms] 0.97 0.96–0.99 NS 0.98 0.96–0.99 NS

Abbreviations as in Table 2

Figure 3.Figure 3.Figure 3.Figure 3.Figure 3. New cut-off biomarker levels determined using ROC curves; AUC — area under curve; CI — confidence interval;
NPV — negative predictive value; PPV — positive predictive value
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used in this group, as this treatment was employed in only
about 40% of patients. The reason for this was high perceived
risk of bleeding complications following thrombolytic treat-
ment, mainly in patients with disseminated malignancies or
after recent major surgical procedures. Although in some stu-
dies thrombolytic treatment was used in 48% of patients with
APE with high risk of early mortality, this proportion was re-
duced to 28.7% when patients with contraindications for
thrombolysis were taken into account [7]. However, we be-
lieve that thrombolysis remains underused in patients with
high risk APE. In our study population, the decision to with-
hold thrombolytic therapy was most commonly related to
the presence of disseminated malignancy (21%), active ble-
eding (21%) or recent stroke (14%). In addition, 1 patient un-
derwent recent major surgery, 1 patient had central nervous
system haematoma, and 1 patient after traumatic cardiopul-
monary resuscitation had multiple medical comorbidities. Po-
tential alternative treatment with shock patients in whom
thrombolysis cannot be safely used is percutaneous fragmen-
tation of thrombi located in pulmonary arteries. Such an ap-
proach is particularly recommended in the current American
guidelines [2]. Another option is surgical embolectomy, but
patients with active malignancies or multiple medical comor-
bidities are not good candidates for such treatment. In our
study, pulmonary embolectomy was performed in 1 patient
with intermediate risk APE in whom echocardiography reve-
aled a mobile right atrial thrombus stuck in a patent foramen
ovale.

Some patients in our study received thrombolytic thera-
py despite significant contraindications to such treatment, for
example a patient treated on the second postoperative day
after stent-graft implantation due to abdominal aortic aneu-
rysm. The patient suffered no bleeding complications and was
discharged home in a good clinical condition. We understand
that the decision to initiate intensive treatment is difficult,
particularly in severely ill patients. However, two reports of
successful use of full or reduced doses of thrombolytic drugs
in patients with perceived absolute contraindications to
thrombolysis and our own experience suggest it may be ju-
stified to attempt thrombolytic treatment in such patients
with high risk APE [8, 9]. In view of relatively few bleeding
events noted in our study, it seems that contraindications to
thrombolysis might be less restrictive. Regardless of the con-
troversies related to the use of thrombolytic treatment in
patients after recent surgical procedures, studies show that

fatal APE is more common in patients with no history of
surgical treatment [10]. Percutaneous embolectomy is
a potential therapeutic option in this patient group. With
24-h availability of cardiac catheterisation services and the cur-
rent guidelines emphasising the role of such treatment, percu-
taneous embolectomy should be more widely employed.

Risk stratification was performed based on the clinical
evaluation on admission, so thrombolytic treatment could be
used in IR and LR patients if clinical deterioration (i.e. hypo-
tension) occurred during further hospitalisation. Both Euro-
pean and American guidelines emphasize the role of estima-
ting both the likelihood of PE and the risk of early mortality
due to PE, which is crucial for the selection of appropriate
treatment. Based on easily obtainable clinical variables (blo-
od pressure, evidence of shock), it is possible to identify pa-
tients who require aggressive treatment, i.e. thrombolysis. If
there is no evidence of haemodynamic instability, further stra-
tification of early mortality risk is performed using easily obta-
inable parameters, such as serum cTnI level measurement or
evaluation of RV overload in the echocardiographic exami-
nation. According to guidelines, anticoagulation can be with-
held until confirmation of PE only in patients with low clinical
probability of the disease. This emphasizes the importance of
initial, simple clinical evaluation of the risk of early mortality
due to PE.

Re-evaluation of the indications for thrombolytic treat-
ment in APE seems justified, particularly in the context of
ongoing studies related to the role of thrombolysis, such as
the PEITHO trial (tenecteplase vs placebo). Results of this
study may show that there is a group of APE patients with
a moderate risk of early mortality who would benefit from
thrombolytic treatment. This would significantly increase the
number of potential candidates for thrombolysis, also di-
recting clinician attention to contraindications to such in-
tensive treatment. Of note, clinical deterioration necessita-
ting the use of thrombolysis occurred despite initial heparin
treatment in 13 patients in IR group (8.9%) and in 2 LR pa-
tients in our study, i.e. overall in 4.5% of patients who were
initially in a haemodynamically stable condition. Cardiac
troponin I level was elevated in 9 of these 15 patients. This
indicates the need for close monitoring of IR patients in the
initial treatment period to identify relatively frequent occur-
rences of clinical deterioration and the need for rapid treat-
ment escalation. Thus, it may also be warranted to develop
additional methods of risk stratification that would identify

Table 5.Table 5.Table 5.Table 5.Table 5. Biomarkers as significant predictors of mortality — new cut-off levels determined using ROC curves

Cut-off value Odds ratio 95% confidence interval P

Creatinine [mg/dL] 1.14 mg/dL 6.61 2.52–17.38 < 0.05

NT-proBNP [pg/mL] 7527 pg/mL 8.35 3.14–22.22 < 0.05

cTnI [mg/L] 0.16 mg/L 3.64 1.27–10.45 < 0.05
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“very low risk” patients in whom very good outcomes may
be expected.

The most important predictors of early mortality due to
PE that were identified in our study are consistent with pre-
vious findings [11, 12]. Of note, serum creatinine level was
found to be a significant predictor of mortality risk both in
the overall study population and in non-high risk and low
risk groups. As already mentioned, clinical evaluation com-
bined with echocardiographic and laboratory parameters al-
lows risk stratification and selection of appropriate treatment.
Heart rate monitoring and determination of creatinine, cTn I,
and NT-proBNP levels are crucial in patients with PE, parti-
cularly those at non-high risk of early mortality, allowing iden-
tification of patients who are at risk of clinical deterioration
and death despite being haemodynamically stable on ad-
mission. In our study, creatinine and NT-proBNP levels were
independent predictors of total mortality. Although cTnI le-
vel was significantly higher in patients who died than in tho-
se who survived, it was not identified as an independent
predictor of total mortality. In contrast, it was a significant
predictor of a complicated clinical course, as reflected by
a combined endpoint that included not only deaths but also
thrombolysis, shock and the use of pressor doses of cate-
cholamines. Of note, elevated troponin level was a major
factor taken into account when decisions were made to in-
itiate thrombolytic treatment. This may explain why cTnI
level was only of borderline significance (p = 0.56) in pre-
dicting mortality in the study population.

Limitations of the study
An obvious limitation of our analysis was its retrospective
nature. Although retrospective design of the study had a ma-
jor effect on the results of statistical analyses, our findings are
comparable to those reported by other authors and indicate
that problems we discussed above are common and require
further active international cooperation in an attempt to opti-
mise the management of patients with APE.

CONCLUSIONS
Not only age and compromised haemodynamic status but
also plasma creatinine, NT-proBNP, and troponin I levels are
prognostic factors in patients with APE. Due to high mortality

rate among non-thrombolysed HR patients, therapy in this
group should be more aggressive and contraindications for
thrombolysis should be less restrictive. Despite anticoagula-
tion, haemodynamic deterioration requiring thrombolytic
therapy may occur in about one in 10 IR patients with APE.

Conflict of interest: none declared
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Ostra zatorowość płucna: analiza kolejnych
353 pacjentów hospitalizowanych w jednym
ośrodku. Doświadczenie 3−letnie
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S t r e s z c z e n i e

Wstęp i cel: Celem pracy była charakterystyka grupy i wczesnych wyników leczenia pacjentów z ostrą zatorowością płucną
(OZP), hospitalizowanych w jednym ośrodku.

Metody: Przeanalizowano dane 353 kolejnych pacjentów, 141 mężczyzn i 212 kobiet (średni wiek 64,7 ± 18,12 roku)
z OZP, leczonych w ośrodku referencyjnym w latach 2007–2009.

Wyniki: Pacjentów podzielono na grupy: wysokiego (WR), pośredniego (PR) i niskiego (NR) ryzyka zgonu z powodu OZP,
zgodnie z aktualnymi wytycznymi Europejskiego Towarzystwa Kardiologicznego. Grupa WR objęła 23 pacjentów (10 M, 13 K,
wiek 70,1 ± 16,9 roku), grupa PR — 146 pacjentów (61 M, 85 K, wiek 65,77 ± 17,74 roku), a grupa NR — 184 chorych
(70 M, 114 K, wiek 63,17 ± 18,4 roku). Większość (91,8%) chorych była leczona heparynami (niefrakcjonowaną lub drobno-
cząsteczkową). Trombolizę zastosowano u 24 pacjentów: 39,1% z grupy WR, 8,9% z grupy PR i 1% z grupy NR. Całkowita
śmiertelność wewnątrzszpitalna wyniosła 7% (z powodu OZP 5,4%), w grupie WR — 65,2% (OZP 43,5%), w grupie PR —
6,2% (OZP 4,1%), w grupie NR — 2,2% (OZP 1,6%). Czterech z 9 pacjentów WR, którzy otrzymali leki trombolityczne,
zmarło (śmiertelność 44,4%), natomiast śmiertelność u chorych z grupy WR nieleczonych trombolitycznie wyniosła 73,3%.
Decyzję o rozpoczęciu terapii trombolitycznej oparto na wynikach analizy przeciwwskazań. U 13 (8,9%) pacjentów z grupy
PR mimo początkowego zastosowania heparyn wystąpiło pogorszenie stanu klinicznego z koniecznością wdrożenia leczenia
trombolitycznego. Istotnymi czynnikami prognostycznymi śmiertelności całkowitej były: wiek [OR 1,07 (95% CI 1,02–1,12)
na 1 rok życia], częstotliwość rytmu serca [OR 1,04 (95% CI 1,02–1,06) na 1 uderzenie/min], stężenie kreatyniny [OR 3,65
(95% CI 1,62–8,27)]. Stężenia NT-proBNP i troponiny I okazały się również czynnikami prognostycznymi zgonu w badanej
grupie: OR dla ln NT-proBNP  — 5,91 (95% CI 2,38–14,65), p < 0,05; OR dla troponiny I — 2,77 (95% CI 0,97–7,93), p = 0,056.
Zarówno w całej grupie, jak i u początkowo stabilnych hemodynamicznie pacjentów predyktorami połączonego punktu
końcowego obejmującego zgon, wystąpienie wstrząsu, konieczność intubacji, zastosowania katecholamin lub eskalacji le-
czenia w postaci trombolizy były: wiek, czynność serca, stężenie kreatyniny, troponiny I, NT-proBNP w surowicy i gradient
ciśnień przez zastawkę trójdzielną.

Wnioski: U ok. 9% chorych z OZP pośredniego ryzyka mimo leczenia przeciwzakrzepowego może dojść do pogorszenia
stanu i konieczności zastosowania trombolizy. Nie tylko wiek i stan hemodynamiczny, ale również stężenia kreatyniny,
NT-proBNP i troponiny I wpływają na rokowanie u pacjentów z OZP. Ze względu na wysoki odsetek zgonów u osób wyso-
kiego ryzyka nieleczonych trombolitycznie terapia w tej grupie powinna być bardziej intensywna, a przeciwwskazania do
niej mniej restrykcyjne.

Słowa kluczowe: ostra zatorowość płucna, leczenie, tromboliza, śmiertelność
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