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ABSTRACT
The pulmonary embolism (PE) represents a medical condition with increasing incidence. The various clini-
cal forms of PE have different prognosis, related to the presence of markers of right ventricle (RV) dysfunc-
tion (biochemical or imagistic). 
Material and method. In this study we included 82 consecutive patients with intermediate-high risk PE, 
assessing the main risk factors distribution. We divided the patients in two groups, study group - receiving 
thrombolytic therapy (ateplase (t-Pa)) associated to anticoagulation (unfractionated heparin (UFH)) – and 
control group – receiving anticoagulation alone -. The inclusion in study group was indicated by the high 
bleeding risk, in this group being included patients without contraindications for thrombolysis, patients with-
out severe renal dysfunction and patients with body mass index (BMI) 18.5-29.9 kg/m2. We assessed the 
gender distribution in the two groups, the medium age distribution and the main PE risk factors in the two 
groups. Also, we assessed the effect of the both therapies on the hemodynamic instability rate on 7 day 
from admission (defined by systolic blood pressure (SBP) < 100 mmHg or a SBP drop >40 mmHg from in-
clusion value). The statistical analysis was made using SPSS program, by comparing the association be-
tween risk factors and the two groups, by Chi-squared test, while the gender and age distribution was made 
using the Shapiro Wilk test for the evenly data distribution and Wilk test (as the data were unevenly distrib-
uted). 
Results. We found no correlation between the risk factors and the study groups. There was no statistical 
significance regarding the gender distribution, but the medium age was higher in control group (61.82 y.o 
vs. 71.28 y.o, p < 0.001. Regarding the hemodynamic instability rate the Chi-squared test proved a statisti-
cal significant higher incidence in the control group (p = 0.03).

Keywords: intermediate-high risk, pulmonary embolism, venous thromboembolism, risk 
factor, thrombolytic therapy, hemodynamic instability

Article History: 
Received: 28 June 2021  
Accepted: 30 June 2021 

BACKGROUND

PE represents a medical condition with increas-
ing incidence, together with deep vein thrombosis 
(DVT) forming a continuum represented by ve-
nous thromboembolism (VTE). In large epidemio-
logical studies the PE incidence is 39-115/100,000 
individuals, and for DVT 53-162/100,000 individ-
uals (1,2). Recent analysis show that the incidence 
of TED is eight times higher in patients over 80 y.o 
than the fifth life decade (2). Also, longitudinal 
studies reveal an increasing incidence rate of VTE 
in time (3). This fact, together with the hospital-as-
sociated costs and the indirect annual expenditures 
for VTE (an estimated value of 8.5 billion Euro in 

the European Union) (4), reveal the importance of 
PE and DVT in ageing Europe populations. 

There is a large number of predisposing envi-
ronmental and genetic factors for VTE. VTE is 
considered to be a consequence of the interaction 
between patient-related – usually permanent – risk 
factors and setting-related – usually temporary – 
risk factors. The importance of this classification 
results from the impact of these factors on PE re-
currence and anticoagulation period. According to 
Rogers et al. study (5) the risk factors were classi-
fied in strong (odds ratio (OR) > 10), moderate (or 
2-9) and weak (OR<2). In the strong risk factors
class were included: fracture of lower limb, hospi-
talization for heart failure (HF) or respiratory in-
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sufficiency (RI) in the last 3 months, hip/knee re-
placement, major trauma, recent myocardial 
infarction – in the past 3 months –, spinal cord in-
jury and history of VTE (6). In the moderate risk 
factor class were included known HF and IR with-
out recent hospitalization, cancer (mainly in meta-
static form), oral contraceptive and hormone re-
placement therapy, chemotherapy, severe infections, 
thrombophilia (7). 

Major trauma, major surgery, lower limb frac-
tures and hip/knee replacement, together with spi-
nal cord injury were strong predisposing factors 
for VTE (7). Cancer is a known predisposing fac-
tor for PE, the VTE risk being different related to 
the cancer type: pancreatic tumors, gastric neopla-
sia, brain and lung tumors, together with hemato-
logical neoplasms having the highest VTE risk (8). 
Furthermore, neoplasia represents a risk factor for 
all cause mortality after VTE (9). 

VTE can be considered as a part of cardiovas-
cular continuum, as classic risk factors – smoking, 
obesity, hypercolesterolaemia, hypertension and 
diabetes mellitus (10,11) – are also risk factors for 
atherosclerotic disease (12). Yet, it may be the 
cause of an indirect association through the com-
plications of ischemic coronary disease and, re-
garding smoking, through neoplasia (13). The re-
cent myocardial infarction and heart failure 
increase the PE risk (14). 

Taking into account this considerations, the im-
portance of studying the PE risk factors is essential 
related to their importance in PE assessment and 
risk evaluation. Meanwhile, the effect of the 
thrombolytic therapy on intermediate-high risk PE 
is promising, as the benefits can outweigh the 
risks. 

MATERIALS AND METHODS

We included 82 consecutive patients with inter-
mediate-high risk PE, as defined by the presence 
of both echocardiographic (right ventricle end-di-
astolic diameter (RVEDD) > 40 mm, the RVEDD/
left ventricle end-diastolic diameter (LVEDD) ra-
tio > 1, tricuspid annulus pick systolic excursion 
(TAPSE) < 16 mm, interventricular septum dyski-
nesia, the myocardial contraction velocity (MCV) 
of RV wall < 10 cm/s) and biochemical markers 
(brain natriuretic peptide (BNP)> 150 pg/ml) of 
RV dysfunction in the absence of shock. 

The inclusion criteria were: 1. The first docu-
mented episode of PE. 2. Intermediate-high risk 
PE. 3. Age over 18 y.o. 4. The ability to sign an 
informed consent. The exclusion criteria were: 1. 

Age over 85 y.o. 2. Previous PE. 3. Severe valvu-
lopathies (severe aortic stenosis, severe mitral ste-
nosis, severe mitral regurgitation) which may 
cause pulmonary hypertension. 4. High bleeding 
hematological disorders (end stage liver disease, 
haemophilia). 5. Severe anemic syndromes (serum 
hemoglobin < 8 g/dl). 6. Severe psychiatric disor-
ders, affecting the ability of informed consent. 7. 
Diseases associated with life-expectancy lower 
than 1 year (end stage neoplasms). 8. Severe left 
ventricle dysfunction (left ventricle ejection frac-
tion (LVEF)< 40%). 

The patients were assessed on admission re-
garding the pre-existing PE risk factors. The sub-
jects were divided in two groups, study group –  
receiving t-Pa and UFH – and control group – re-
ceiving only UFH -. In the study group were in-
cluded patients with lower bleeding risk, without 
severe renal failure, with BMI 18.5-29.9 kg/m2. 
By this stratification patients with high bleeding 
risk were directed to anticoagulation alone, as both 
extreme BMI and severe renal failure are associat-
ed with bleeding risk. Meanwhile, we decided to 
exclude patients over 85 y.o, due to the high asso-
ciated bleeding risk. The 7 day hemodynamic in-
stability was assessed in the two groups, together 
with 7 day mortality rate. 

The statistical analysis was made using SPSS 
program, by comparing the association between 
risk factors and the two groups, by Chi-squared 
test, while the gender and age distribution was 
made using the Shapiro Wilk test for the evenly 
data distribution and Wilk test (as the data were 
unevenly distributed). Regarding the hemodynam-
ic instability rate the Chi-squared test proved a sta-
tistical significant higher incidence in the control 
group (p = 0.03).

All the procedures and experiments of this 
study respect the ethical standards in the Helsinki 
Declaration of 1975, as revised in 2008, as well as 
the national law. Informed consent was obtained 
from all the patients included in the study.

RESULTS

The first part of the statistical analysis included 
the comparative analysis of mean age between the 
two groups. The descriptive statistic showed a 
higher mean age in the control group compared to 
study group (61.85 vs. 71.28 y.o.) (Table 1).

In order to assess the significance of the mean 
age difference between the two groups, we first as-
sessed the equality of data distribution through 
Shapiro-Wilk test. This test showed an unequal 
age distribution (Table 2).
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TABLE 2. Shapiro-Wilk and Levene test for equality of 
variances regarding age distribution, showing an 
unequal distribution mean age – personal data
Test of normality (Shapiro-Wilk) 

    W p 
Age Study 0.93 0.02 
  Control 0.96 0.11 

Note. Significant results suggest a deviation from normality 

Test of equality of variances (Levene’s) 
  F df p 

Age 2.01 1 0.16 

The result of Shapiro-Wilk and Levene test 
show the unequal data distribution, therefore for 
the analysis of the statistical significance of mean 
age difference we use the Welch t-test (Table 3).

TABLE 3. Welch t-test for statistical significance of 
mean age difference between study group and control 
group
Independent Samples T-Test 

  t df p 
Age -3.60 72.05 < .001 

Note. Welch’s t-test

The mean age in the control group was statisti-
cal significant higher than study group, this differ-
ence being explained by inclusion criteria, as pa-
tients with higher bleeding risk were included in 

control group, as both extreme BMI and severe 
renal dysfunction are associated with older age. 

Regarding the gender distribution, the statisti-
cal analysis was made through Chi-squared test, 
showing no statistical significant difference be-
tween the two groups regarding gender distribu-
tion.

TABLE 5. Chi-squared test for gender distribution in 
study and control group – personal data
Chi-Squared tests 

  Value df p 
Χ² 0.15 1 0.70 
N 82 

There was no statistical significant difference 
regarding sex distribution in the two groups  
(p = 0.7).

Next, we assessed the incidence of risk factors 
in the two groups and the possible association be-
tween these factors and any of the two groups. The 
main risk factors identified were HF or RI (51.28% 
study group vs. 60.46% in control group), neopla-
sia (35.9% study group vs. 41.86% in control 
group), lower limb fractures (23.07% study group 
vs. 27.9% in control group) and hip/knee replace-
ments (23.07% study group vs. 25.58% control 
group). 

Regarding the HF or RI incidence the higher 
rate in control group is justified by the higher mean 
age in this group compared to study group, as both 
HF and RI are related to increasing age. The statis-
tical significance of this difference was assessed 
through Chi-squared test (Table 6).

The Chi-squared test showed no statistical dif-
ference between the two groups regarding the HF 
or RI incidence, even if the incidence was higher 
in the control group (51.28% vs. 60.46%, p = 0.4). 
This finding sustains the right patient selection as 
both HF and RI can be associated with poor prog-
nosis in patients. 

TABLE 1. Contingency table for age distribution in 
patients from study group and control group – personal 
data

Age
  Study Control 

Valid 39 43 
Missing 0 0 
Mean 61.85 71.28 
Median 64.00 74.00 
Mode 68.00 77.00 
Std. Deviation 13.09 10.29 
IQR 16.50 13.50 
Minimum 24.00 43.00 
Maximum 81.00 89.00 

TABLE 4. Frequency distribution for gender in study and control 
group – personal data
Frequencies for sex 

Group Sex Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Study F 21 53.85 53.85 53.85 
  M 18 46.15 46.15 100.00 

Missing 0 0.00     
  Total 39 100.00     
Control F 25 58.14 58.14 58.14 
  M 18 41.86 41.86 100.00 

Missing 0 0.00     
  Total 43 100.00     
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The analysis of neoplasia distribution in the two 
groups showed also a higher incidence in the con-
trol group (Table 7), this difference being also ex-
plained by the higher mean age in the control 
group, because of the inclusion criteria. 

Using the Chi-squared test we assessed the sta-
tistical significance of the difference between the 
two groups regarding the neoplasia incidence 
(35.9% vs. 41.86%, p = 0.58) (Table 7). The Chi-
squared test showed no statistical difference be-
tween these two groups, even if the incidence was 
higher in the control group. The main neoplasia 
was brain tumors (10), followed by gastric neopla-
sia (8).

TABLE 7. Chi-squared test regarding the neoplasia 
distribution in the two groups, with no statistical 
significant result

RF neoplasia 
Group Da Nu Total 

Study 14 25 39 
Control 18 25 43 
Total 32 50 82 

Chi-Squared Tests
  Value df p 

Χ² 0.31 1 0.58 
N 82 

Regarding the hip/knee replacement, the inci-
dence of this risk factor was higher in the control 
group, caused by the increasing incidence with 
age. There was no statistical significance between 
the two groups regarding the hip/knee replacement 
incidence (23.07% vs. 25.58%, p = 0.79).

The lower limb fractures were more frequent in 
the control group. Using the Chi-squared test we 
found no statistical difference regarding the lower 
limb fracture in the two groups (23.07% vs. 27.9%, 
p = 0.62). 

Other risk factors had a much lower incidence, 
the statistical analysis was not assessed for this 

factors (thrombophilia 1 patient in study group, 2 
patients in control group; severe infection 1 patient 
in each group; oral contraceptive therapy 1 patient 
in each group). The last part of the statistical anal-
ysis took into account the 7 day hemodynamical 
instability rate, as a prognostic marker of PE pa-
tients. We did not assess the early mortality due to 
the relative low number of patients, and the short 
following period. The assessment of the 30 day 
mortality can be biased by the type of oral antico-
agulant (novel anticoagulant (NoAc) vs. Vitamin 
K antagonists (VKA)) and by the patient compli-
ance to the anticoagulation therapy. We assessed 
the 7 day hemodynamic instability rate through the 
Chi squared test, the control group being associat-
ed with a higher incidence of hemodynamic insta-
bility (10.26% study group vs. 30.23% control 
group, p = 0.03), this difference being statistical 
significant (Table 8). 

TABLE 8. The contingency table and Chi-squared test 
for hemodynamic instability in the two groups, showing 
a statistical significant difference between the two 
groups
Contingency Tables 

Hemodynamic instability- 
Grup 0 1 Total 

Study 35 4 39 
Control 30 13 43 
Total 65 17 82 

Chi-Squared Tests
 Value df p

Χ² 4.97 0.03
N 82 1

To conclude, we identified no statistical signif-
icant difference regarding the main risk factor dis-
tribution in the two groups, even if the incidence of 
this factors was higher in the control group. This 
result confirms the proper patient selection, as risk 
factors can also influence patient’s prognosis. 
Meanwhile, the hemodynamic instability was low-
er in the study group, suggesting  a positive effect 
of thrombolytic therapy in these patients. 

DISCUSSIONS

The risk factors in PE are a very important 
phase in evaluating patients. These risk factors can 
influence the patient prognosis and the patient risk 
for recurrence. In our study we found the main risk 
factors as being HF and RI, neoplasia, hip/knee re-
placement and lower limb fracture. In an analysis 
by Chew and al. (17) the incidence of PE in a group 
of 235,149 cancer cases was (1.6%) within 2 years, 
463 (12%) at the time cancer was diagnosed and 

TABLE 6. Contingency table for HF and RI incidence in 
the two groups. Chi-squared test for statistical signifi-
cance of the difference between the two groups – per-
sonal data
Contingency tables 

RI, HF
Group Yes No    Total 

Study
 20 19 39 

Control 26 17 43 
Total 46 36 82 

Chi-Squared tests
Value df p 

Χ² 0.70 1 0.40 
N 82 
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3,312 (88%) subsequently. In risk-adjusted mod-
els, metastatic disease at the time of diagnosis was 
the strongest predictor of thromboembolism. Ad-
justing for age, race, and stage, diagnosis of throm-
boembolism was a significant predictor of de-
creased survival during the first year for all cancer 
types (hazard ratios, 1.6-4.2; p < 0.01).

This result in concordant with our study, as one 
of the most frequent risk factors was neoplasia, 
without any difference regarding the study and 
control group, as the neoplasia incidence was com-
parable, without any statistical significance. 

Regarding HF, in a nationwide study by 
Sørensen et al. (14) conducted during 17 years, 
myocardial infarction and heart failure in the 
preceding 3 months conferred high risks of appar-
ently isolated pulmonary embolism (OR, 43.5 
[95% confidence interval (CI), 39.6-47.8] and 32.4 
[95% CI, 29.8-35.2], respectively), whereas the 
risks of combined pulmonary embolism and deep 
venous thrombosis (19.7 [95% CI, 16.0-24.2] and 
22.1 [95% CI, 18.7-26.0], respectively) and deep 
venous thrombosis alone (9.6 [95% CI, 8.6-10.7] 
and 12.7 [95% CI, 11.6-13.9], respectively) were 
lower. Left-sided valvular disease was associated 
with an odds ratio of 13.5 (95% CI, 11.3-16.1), 
whereas the odds ratio was 74.6 (95% CI, 28.4-
195.8) for right-sided valvular disease. This result 
is also concordant to our findings, as HF and RI 
was the main risk factor for PE in our study, be-
cause of the same pathophysiological pathways 
and even similar risk factors. 

Regarding the impact of thrombolysis on he-
modynamical instability in patients with interme-
diate-high risk PE, we will assess the present data 
regarding the effect of this therapy. A large 15 
studies meta-analysis including 2,057 patients 
evaluated the impact of thrombolytic therapy com-
pared to UFH alone on all-cause mortality (15). 
The thrombolytic therapy was associated with a 
significant decrease of all-cause mortality (OR:  
0.59; 95% confidence interval (CI): 0.36-0.96). 
This effect was not statistical significant after ex-
cluding the studies including high risk PE (OR 
0.64; 95% CI: 0.35-1.17). The thrombolytic thera-
py was associated with a statistical significant de-
crease of the composit end-point mortality – he-
modynamic instability (OR: 0.34; 95% CI: 
0.22-0.53) but also of the PE related mortality rate 
(OR: 0.50; 95% CI : 0.27-0.94). The major bleed-
ing rate was statisticaly significant higher in the 
thrombolysed patients (OR: 2.91, 95% CI: 1.95-
4.36) (15). In the PEITHO study the thrombolytic 
therapy was associated with a reduction of hemod-

ynamic instability risk, but with an increase of the 
major bleeding rate. The 30-day mortality rate 
showed no statistical significant difference be-
tween the thwo groups (16).

Compared to the results from Marti et al. me-
ta-analysis (15), including a high number of pa-
tients, the hemodynamic instability rate was lower 
in thrombolysed patients from our study, compared 
to a significant decrease of the composit end-point 
mortality- hemodynamic instability in the me-
ta-analysis assessed (OR: 0.34; 95% CI: 0.22-0.53). 
This difference is explained by the right patient se-
lection, with a very good risk/benefit profile, which 
led to a decrease of hemodynamic instability rate in 
the thrombolysed patients. In the PEITHO study the 
thrombolytic therapy was associated with a reduc-
tion of hemodynamic instability risk, but with an 
increase of the major bleeding rate. The 30-day 
mortality rate showed no statistical significant dif-
ference between the two groups (16). In compari-
son, in our study, the 30 day mortality was not as-
sessed as it can be biased by the type of oral 
anticoagulation the patients follow in the subacute 
phase and the compliance to this therapy.

As strong points of our study, the revealing of the 
main risk factors in patients with intermediary-high 
risk PE is a very important clinical feature, as risk 
factors have a very important role in diagnosing PE. 
Meanwhile, the evaluation of the 7 day hemody-
namic instability reveals the effect of thrombolysis 
compared to anticoagulation alone, without any bias 
resulting from oral anticoagulation. 

As weak points we can include the low number 
of patients, because this is a monocentric study, and 
the lack of data regarding 30 day mortality (as it 
may be influenced by oral anticoagulation and the 
patient compliance to this therapy). The 7 day mor-
tality was not assessed as the short treatment period 
could not lead to any statistical significant result.

CONCLUSIONS

To conclude, the evaluation of the risk factors 
for intermediate-high risk PE is a very important 
step in assessing patients with this pathology. We 
found no difference between the two groups – 
thrombolysed vs. anticoagulation alone-, this fact 
suggesting that patient initial prognosis was simi-
lar. 

Meanwhile, the positive effect of thrombolytic 
therapy on hemodynamic instability sustains the 
benefit of further investigations on this field, the 
permanent assessment of risk/benefit ratio being 
the key to the optimal clinic effect.  
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