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Biochemical analyses
Venous blood samples were collected on admission.  

Troponin-T was measured with the use of a quantitative 
electrochemiluminescence assay method (Elecsys 2010; 
Roche, Mannheim, Germany; normal value <0.010 ng/
mL) on admission.  During the first 24 hours after ad-
mission, all the patients had initial arterial blood gas col-
lected under room air.

Outcome
Number of deaths due to submassive PE during a 90-

day clinical follow-up was our outcome. 

Statistical Methods
Categorical variables are presented as numbers and 

percentages, and continuous variables are presented as 
means ± standard deviation (SD) or medians (25-75% 
percentile).  Univariate analysis, based on chi-squared 
tests or student’s t tests, were performed.  Independent 
associations with the outcome were assessed by includ-
ing variables with a significance level of p less than 0.20 
on univariate analysis in a multivariate cox regression 
model. Variables associated with the outcome at a sig-
nificance level of p less than 0.05 in backward stepwise 
regression analysis were retained. In the final model, we 
estimated, for each variable, the proportion of explained 
variation. As 90-day endpoint data were complete for all 
study patients. The Cox proportional hazard model was 
used to calculate the hazard ratios of clinical variables 
and AaDO2. We used the area under the receiver oper-
ating characteristic (ROC) curve to distinguish high-risk 
subjects from low-risk subjects. Data were analyzed us-
ing Statistical Package for the Social Sciences (SPSS) 
mac version 20.00 (SPSS Inc., Chicago, IL, USA).

Results
We retrospectively identified 141 consecutive patients 

who were diagnosed as having submassive PE.  Ten pa-
tients who received thrombolytic therapy prior to CTPA 
and seven patients in whom complete visualization of the 
pulmonary vascular system was not achieved on CTPA 
were excluded; so finally 124 patients were eligible for 
inclusion in the study. The patients included were 64 
women (51.6%) and 60 men aged 18-85 [median (25th-
75th percentiles) 56 (46-68)] years (Table 1).  Baseline 
characteristics of the patients are given in Table 1. 

Symptoms
The most frequent presenting symptoms were dysp-

nea (78%), chest/pleuritic pain (66%), back pain (32%), 
hemoptysis (27%) and syncope (2%). Risk factors for PE 
included immobility (45%), surgery (31%), cancer (12%) 
and idiopathic (9%).  One or more of the following co-
morbidities were identified in 61 (62%) of the patients: 
chronic obstructive pulmonary disease (COPD), cancer, 
heart failure, and coronary artery disease. 

Outcome
PE-related death at day 90 was found to be 12%.  

Arterial blood gases analysis
The mean PaO

2 value was 67.9 ± 13.3mmHg.  The 
area under curve (AUC) of the ROC analysis for 90 days 
mortality was 0.90 (% CI: 0.84-0.96, p<0.0001). Sensi-
tivity, specificity and negative predictive value (NPV) for 
overall deaths for cut-off value of PaO

2 ≤ 54.5 mmHg 
were 67%, 91% and 95.2% respectively.  The mean Pa-
CO

2 was 33.7 ± 5.7 mmHg.  AUC of the ROC analysis for 
all mortality at 90 days was 0.59 (CI: 0.43-0.76, p<0.25).  

Table 1:  Demographics and clinical characteristics of the patients with submassive pulmonary embolism.
Variable (n: number) Total (n: 124) Alive (n: 109) Deaths (n: 15) p value †

Age, years, 
median (25th–75th percentiles)

56 (46-68) 56  (45-69) 63 (55-68) 0.37

Sex (female/Male) 64/60 54/55 10/5 0.21
Clinical findings, n (%)
Acute dyspnea 97 (78) 84 (77) 13(86) 0.39
Chest pain 82 (66) 74 (68) 8(53) 0.26
Back pain 40 (32) 36 (33) 4(27) 0.62
Hemoptysis 33 (27) 31(28) 2(13) 0.21
Syncope 3 (2) 2 (2) 1(7) 0.25
Heart rate 97 (78) 85 (78) 12(80) 0.85
EKG right heart block 14 (11) 10 (9) 4(27) 0.04
S1 31 (25) 28 (26) 3(20) 0.63

Q3 41 (33) 37 (34) 4(27) 0.57
T3 79 (64) 69 (63) 10(67) 0.79
Interventricular  septal shift 6 (5) 4 (4) 2(13) 0.10
PAP, mean ± SD 46.4 ± 13.5 56.3 ± 16.9 45.0 ± 12.4 0.002
Positive spiral CT, n (%)
Main pulmonary artery 7 (6) 4 (4) 3 (20) 0.01
Lobar artery 37 (30) 28 (26) 9 (69) 0.006
Segmental artery 36 (29) 34 (31) 2 (13) 0.15
Multi segmental arteries 44 (36) 43 (39) 1 (7) 0.013

PAP: pulmonary artery pressure, SD: standard deviation, †: p value, was calculated between in the analysis alive and all death.


