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Abstract
Background: The optimal therapy of patients with acute subsegmental pulmonary 
embolism (PE) is controversial.
Methods: We used the RIETE (Registro Informatizado Enfermedad TromboEmbólica) 
database to compare the rate of symptomatic PE recurrences during anticoagulation 
in patients with subsegmental, segmental, or more central PEs.
Results: Among 15 963 patients with a first episode of symptomatic PE, 834 (5.2%) 
had subsegmental PE, 3797 (24%) segmental, and 11 332 (71%) more central PE. Most 
patients in all subgroups received initial therapy with low-molecular-weight heparin, 
and then most switched to vitamin K antagonists. Median duration of therapy was 
179, 185, and 204 days, respectively. During anticoagulation, 183 patients developed 
PE recurrences, 131 developed deep vein thrombosis (DVT), 543 bled, and 1718 died 
(fatal PE, 135). The rate of PE recurrences was twofold higher in patients with sub-
segmental PE than in those with segmental (hazard ratio [HR], 2.13; 95% confidence 
interval [CI], 1.16-3.85) or more central PE (HR, 1.89; 95% CI, 1.12-3.13). On multi-
variable analysis, patients with subsegmental PE had a higher risk for PE recurrences 
than those with central PE (adjusted HR, 1.75; 95% CI, 1.02-3.03). After stratifying 
patients with subsegmental PE according to ultrasound imaging in the lower limbs, 
the rate of PE recurrences was similar in patients with DVT, in patients without DVT, 
and in those with no ultrasound imaging.
Conclusions: Our study reveals that the risk for PE recurrences in patients with seg-
mental PE is not lower than in those with more central PE, thus suggesting that the 
risk of PE recurrences is not influenced by the anatomic location of PE.
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Essentials

•	 The optimal therapy of patients with acute subsegmental pulmonary embolism is controversial.
•	 Computed tomography scan has increased how often subsegmental pulmonary embolism (PE) is diagnosed in clinical practice.
•	 Patients with subsegmental PE had a higher risk for PE recurrences during therapy.
•	 Persistent risk factors for recurrent PE are better predictors than the location of the PE.

1  | INTRODUCTION

The optimal therapy of patients presenting with acute sympto-
matic subsegmental pulmonary embolism (PE) is controversial.1-6 
Subsegmental PE refers to PE that is confined to the subsegmental 
pulmonary arteries.7 Improvements in computed tomography (CT) 
pulmonary angiography have increased how often subsegmental 
PE is diagnosed in clinical practice,8-11 but since the abnormali-
ties are usually small, a diagnosis of subsegmental PE may be a 
false-positive finding.12-17 Current guidelines from the American 
College of Chest Physicians recommend ultrasound imaging of the 
deep veins of both legs to exclude proximal deep vein thrombosis 
(DVT).18,19 In patients with proximal DVT, anticoagulant therapy 
is recommended. In those without DVT, current guidelines sug-
gest clinical surveillance if there is a low risk for recurrent venous 
thromboembolism (VTE) and anticoagulation if there is a high risk 
for recurrent VTE.18,19 However, a recent Cochrane systematic re-
view concluded that there is no evidence to support any recom-
mendation in these patients.20

The RIETE (Registro Informatizado de Enfermedad 
TromboEmbólica) Registry is an ongoing, multicenter, international, 
observational registry of consecutive patients with objectively con-
firmed acute VTE (ClinicalTrials.gov identifier: NCT02832245). Data 
from this registry have been used to evaluate outcomes after acute 
VTE, such as the frequency of recurrent VTE, bleeding, and mortality 
and risk factors for these outcomes.21-24 The rationale and method-
ology of RIETE have been previously reported elsewhere.25 In the 
current study, we aimed to compare the rate of acute symptomatic 
PE recurrences, major bleeding, or death appearing during the course 
of anticoagulant therapy in patients with acute symptomatic PE in 
the subsegmental, segmental, or more proximal pulmonary arteries.

2  | METHODS

2.1 | Data source

This is an analysis of prospectively collected data in the RIETE 
Registry, from 179 hospitals in 24 countries. RIETE included con-
secutive patients with acute DVT or PE, confirmed by objective 
tests (compression ultrasonography or contrast venography for 
suspected DVT; pulmonary angiography, ventilation-perfusion 

lung scan, or helical CT scan for suspected PE) since March 2001. 
Exclusion criteria were a current enrollment in a therapeutic clini-
cal trial with a blinded therapy. Informed consent was obtained 
from participants in accordance with local ethics committee re-
quirements. All institutional review board committee names and 
project approval numbers for all study centers can be found in the 
Supplementary Material.

2.2 | Study design

We included consecutive patients with acute symptomatic PE 
confirmed by CT scan. Patients with incidentally found PE were 
excluded. The primary outcome of the study was acute symptomatic, 
recurrent PE appearing during the course of anticoagulant therapy in 
patients with subsegmental PE, segmental PE, or PE in more proximal 
pulmonary arteries. Each episode of clinically suspected recurrent 
PE was investigated by repeat helical CT scan. Secondary outcomes 
were fatal PE, major bleeding, and all-cause death. PE localization 
is a variable included in RIETE only since 2009. From 2001 to 2008 
this information was not documented. Hence, all RIETE participants 
with a first episode of acute, symptomatic PE diagnosed by helical 
CT scan from January 2009 to January 2019 were considered for 
the study. We excluded participants with prior VTE (n = 2577). Fatal 
PE, in the absence of autopsy, was defined as any death appearing 
within 10 days after symptomatic PE diagnosis (either the index PE 
or recurrent PE), in the absence of any alternative cause of death. 
Bleeding events were classified as “major” if they were overt 
and required transfusion of two units or more of blood, or were 
retroperitoneal, spinal, or intracranial or when they were fatal.25 
Fatal bleeding was defined as any death occurring within 10  days 
of a major bleeding episode in the absence of an alternative cause 
of death.25

Incident PEs were categorized as subsegmental only, segmen-
tal (with or without subsegmental arteries), and central PE (lobar 
or pulmonary arteries, with or without segmental or subsegmental 
arteries), based on the largest arteries involved on radiological im-
ages. Characteristics of the incident PE episode and of participants 
(demographics, comorbidities, medications) were recorded at base-
line. Active cancer included cancer diagnosed within the 3 months 
before the incident PE, metastatic cancer, or cancer with current 
therapy (surgery, chemotherapy, radiotherapy, hormonal or support 
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therapy). PE was considered as secondary to surgery if appearing 
within 2 months of the procedure, and secondary to immobilization 
if within 2 months of confinement to bed with bathroom privileges 
for ≥ 4 days.

Patients were managed according to each participating hospital 
clinical practice and there was no standardization or recommen-
dation of treatment. All participants were followed up for at least 
3  months in the outpatient clinic. Further, in case of participants’ 
approval, the follow-up could be indefinitely prolonged. All data 
were recorded electronically using standardized case report forms, 
by trained coordinators at each participating center. All episodes of 
clinically suspected symptomatic PE recurrences during anticoagula-
tion were investigated by repeat helical CT pulmonary angiography 
or pulmonary angiography.

2.3 | Statistical analysis

Continuous variables were reported as mean and standard de-
viation (or median with interquartile range, if nonnormally distrib-
uted). Categorical variables were reported as frequency counts 
and percentages. We used the chi-squared test for comparison of 
proportions between groups. We analyzed primary and secondary 
outcomes with time-to-event methods. The primary analysis com-
pared the rates of symptomatic, objectively proven PE recurrences 
in three subgroups of patients, according to their initial presentation 
as (i) subsegmental PE, (ii) segmental PE, or (iii) more proximal PE. 
The incidence rates of PE recurrences were calculated as number of 
events per 100 patient-years and compared using the hazard ratios 
(HRs) and 95% confidence intervals (CIs). Further, we compared the 
outcomes in the subgroup of patients with subsegmental PE accord-
ing to ultrasound imaging into three subgroups of patients: those 
with DVT confirmed, those with DVT ruled out, and those with no 
ultrasound imaging. Mortality was assessed with the Cox propor-
tional hazard model. Because we anticipated different mortality 
risks between patients with subsegmental PE and those with more 
central PEs, the risk for PE recurrences was assessed using compet-
ing risk models (Fine-Gray hazard models), with mortality (not due to 
recurrent PE) as the competing event.

For the analysis during the period of anticoagulation, time zero 
was the date of the incident PE, and censoring occurred at the time 
of last follow-up or cessation of anticoagulation. We selected the 
following covariates in regression models for adjustment: sex; age; 
body weight; chronic lung disease; chronic heart disease; atrial fibril-
lation; renal function; leg varicosities; provoking factors for incident 
PE (cancer vs other provoked vs unprovoked); systolic blood pres-
sure levels at baseline; heart rate at baseline; and initial therapy with 
either low-molecular-weight heparin (LMWH), unfractionated hep-
arin, or thrombolytics. For the multivariable analysis, we included 
only those variables showing a P value  <  .1 on univariable analy-
ses. All statistical tests were two-sided, with a significance level 
of < 0.05. SPSS software (version 20, SPSS Inc, Chicago, IL, USA) 
was used for all analyses.

3  | RESULTS

3.1 | Clinical characteristics

Among 15 963 patients with a first episode of acute symptomatic 
PE, 834 (5.2%) had subsegmental PE, 3797 (24%) had segmen-
tal PE, and 11 332 (71%) had central PE. Their mean age was 64, 
65, and 67 years, respectively, and 48% were men. Patients with 
subsegmental or segmental PE were slightly more likely to have 
recent surgery or active cancer than those with more central PE 
but less likely to have recent immobility (Table  1). At baseline, 
patients with subsegmental or segmental PE were less likely to 
initially present with dyspnea or syncope or have signs of severe 
PE (hypotension, tachycardia, hypoxemia) or abnormalities on bio-
logical markers (troponin or d-dimer levels) or echocardiographic 
findings (raised pulmonary artery pressure levels) than those with 
more central PE. Interestingly, the proportion of patients with 
concomitant DVT in the lower limbs was also lower among those 
with subsegmental (45%) or segmental PE (50%) than in those with 
central PE (65%).

3.2 | Therapeutic strategies

The vast majority of patients in all subgroups received anticoagu-
lant therapy, but 15 patients (0.09%) did not receive anticoagula-
tion at all, and 72 (0.45%) received only initial or long-term therapy 
(Table 2). Patients not receiving anticoagulation were not included 
in this analysis. Among patients receiving anticoagulation, there 
were no differences in the duration of therapy (median, 179, 185, 
and 204 days, respectively). Most patients in all subgroups (88%, 
88%, and 85%, respectively) received initial therapy with LMWH 
at similar daily doses, and then most switched to vitamin K antago-
nists (54%, 54%, and 59%) or persisted on LMWH (27%, 27% and 
25%), with a marginal use of direct oral anticoagulants (14%, 15%, 
and 12%), as these were approved only toward the end of study 
period. There was a higher use of thrombolysis or vena cava filter 
in patients with central PE than in those with subsegmental or seg-
mental PE.

3.3 | Outcomes

During the course of anticoagulant therapy, 183 patients de-
veloped symptomatic PE recurrences, 131 had recurrent DVT, 
543 had major bleeding, and 1718 died (114 died of the initial 
PE, 21 died of recurrent PE, and 83 died of bleeding). Patients 
with subsegmental PE had a significantly higher rate of PE recur-
rences than those with segmental PE (HR, 2.13; 95% CI, 1.16-
3.85) or central PE (HR, 1.89; 95% CI, 1.12-3.13), as shown in 
Table  3. Interestingly, half of the PE recurrences (7/15; 47%) in 
patients with segmental PE appeared during the first 30 days of 
therapy, as compared with 23% and 33%, respectively, in those 
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with segmental or more central PE (Figure 1). The higher rate of 
PE recurrences in patients with subsegmental PE persisted after 
patients with active cancer were excluded (Table  3). The rates 
of DVT recurrences, major bleeding, all-cause death, or fatal PE 

(including the index PE and recurrent PE) were similar in all three 
subgroups (Table 3 and Figure 2).

When patients with subsegmental PE were stratified into three 
categories according to ultrasound imaging in the lower limbs, the 

TA B L E  1   Clinical characteristics of 15 963 patients with a first episode of acute PE, according to the location of the emboli

Subsegmental Segmental Central

Patients, N 834 3797 11 332

Clinical characteristics

Male sex, n (%) 398 (48) 1840 (48) 5385 (48)

Age, mean y ± SD 64 ± 18 65 ± 18 67 ± 17***

Body weight (mean kg ± SD) 76 ± 18 76 ± 169 78 ± 17*

Inpatients, n (%) 312 (39) 1360 (37) 3379 (31)***

Risk factors for PE, n (%)

Recent surgery 122 (15) 575 (15) 1239 (11)**

Recent immobilization ≥ 4 d 140 (17) 749 (20) 2412 (21)**

Cancer 205 (25) 907 (24) 2444 (22)*

Pregnancy or postpartum 10 (1.2) 41 (1.1) 67 (0.6)*

Estrogen use 61 (7.3) 259 (6.8) 818 (7.2)

None of the above (unprovoked) 386 (46) 1599 (42)* 5210 (46)

Leg varicosities 124 (17) 540 (16) 1878 (18)

Underlying conditions, n (%)

Chronic lung disease 147 (18) 627 (17) 1518 (13)***

Chronic heart failure 93 (11) 364 (9.6) 906 (8.0)**

Atrial fibrillation 74 (8.9) 356 (9.4) 943 (8.3)

CrCl levels < 30 mL/min 34 (4.1) 147 (3.9) 508 (4.5)

CrCl levels 30-60 mL/min 198 (24) 989 (26) 3248 (29)**

Symptoms and signs, n (%)

Dyspnea 589 (71) 2731 (72) 9430 (83)***

Chest pain 405 (49) 1827 (48) 5061 (45)*

Syncope 88 (11) 394 (10) 1924 (17)***

SBP levels < 100 mm Hg 44 (5.3) 241 (6.4) 1070 (9.4)***

Heart rate > 110 bpm 95 (12) 471 (13) 2121 (19)***

Objective tests, n (%)

Sat O2 levels < 90% (N = 8360) 81 (22) 404 (23) 1947 (31)***

PAP levels > 45 mm Hg (N = 4502) 40 (27) 190 (25) 1633 (46)***

Raised troponin levels (N = 9011) 84 (21) 491 (26)* 3202 (48)***

Positive d-dimer levels (N = 12 163) 576 (97) 2689 (98) 8762 (99)***

sPESI score < 1 points 322 (39) 1454 (38) 3743 (33)**

Compression ultrasonography, n (%)

Yes 440 2111 7315

Symptomatic, confirmed DVT 135 (31) 707 (33) 3047 (42)***

Asymptomatic, confirmed DVT 63 (14) 339 (16) 1675 (23)***

Asymptomatic, excluded DVT 242 (55) 1065 (50) 2593 (35)***

Abbreviations: CrCl, creatinine clearance; DVT, deep vein thrombosis; PAP, pulmonary artery pressure; PE, pulmonary embolism; SBP, systolic blood 
pressure; SD, standard deviation; sPESI, simplified pulmonary embolism severity index.
Comparisons between patients with subsegmental PE versus other subgroups:
*P < .05;  
**P < .01;  
***P < .001. 
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rate of PE recurrences during the course of anticoagulant therapy 
was similar in all three subgroups: 2.54 (95% CI, 0.81-6.12) events 
per 100 patient-years in patients with confirmed DVT, 3.73 (95% 
CI, 1.63-7.37) in those with no DVT, and 1.81 (95% CI, 0.66-4.02) in 
those with no ultrasound imaging (Table 4). On multivariable anal-
ysis, patients with subsegmental PE had a higher risk for PE recur-
rences than those with segmental or more central PE (adjusted HR, 
1.75; 95% CI, 1.02-3.03) (Table 5).

4  | DISCUSSION

Patients with acute PE must receive anticoagulant therapy in order 
to prevent PE recurrences and death.18 However, whether patients 
with “only” subsegmental PE should receive the same anticoagulant 
therapy as those with more central PE is controversial26-31 for 
several reasons. First, since the abnormalities are small, their 
diagnosis may be a false-positive finding.12-17 Second, because a true 
subsegmental PE is likely to have arisen from a small DVT, the risk 
for PE recurrences without anticoagulation may be expected to be 
lower than in patients with larger PEs.1,5,32,33 Our findings, obtained 

from a large series of consecutive patients with acute PE, reveal 
that in real-life 1 in every 20 such patients (834/15 963; 5.2%) had 
subsegmental PE. The vast majority received anticoagulant therapy 
at similar doses (and similar duration) than those with more central 
PEs, and their rate of symptomatic PE recurrences was higher than 
in those with more proximal PE. This increased risk for subsequent 
PE recurrences was confirmed after adjusting for a number of 
potential confounders and was highest during the first 30 days of 
anticoagulation. Potential explanations for our finding, which was 
unexpected, include that international normalized ratio (INR) control 
was poorer among patients with subsegmental PE (we did not gather 
INR information in RIETE), misclassification of PE recurrences, or 
residual confounding.

There were a number of differences in the clinical characteris-
tics and risk factors for PE among patients in the three subgroups. 
Patients with subsegmental or segmental PE were slightly more 
likely to have recent surgery or active cancer than those with more 
central PE, but less likely to have recent immobility. They were 
less likely to have dyspnea, hypotension, hypoxemia, or tachy-
cardia at baseline than those with more central PE. Finally, they 
also were less likely to have concomitant DVT in the lower limbs 

Subsegmental Segmental Central

Patients, N 834 3797 11 332

Outpatients 522 2437 7953

Outpatients treated in hospital, 
n (%)

452 (87) 2179 (89) 7460 (94)***

Initial therapy (first 7-10 days),

LMWH, n (%) 738 (88) 3353 (88) 9604 (85)**

Mean LMWH doses (IU/kg/day) 176 ± 43 176 ± 42 178 ± 41

Unfractionated heparin, n (%) 36 (4.3) 142 (3.7) 757 (6.7)**

Fondaparinux, n (%) 14 (1.7) 87 (2.3) 159 (1.4)

DOACs, n (%) 30 (3.6) 165 (4.3) 283 (2.5)

Thrombolytics, n (%) 1 (0.12) 10 (0.26) 456 (4.0)***

Inferior vena cava filter, n (%) 14 (1.7) 81 (2.1) 356 (3.1)*

Long-term therapy (beyond days 7-10),

Vitamin K antagonists, n (%) 454 (54) 2062 (54) 6723 (59)**

LMWH, n (%) 226 (27) 1014 (27) 2794 (25)

Mean LMWH doses (IU/kg/day) 154 ± 46 151 ± 44 154 ± 44

DOACs, n (%) 119 (14) 570 (15) 1391 (12)

Patients without anticoagulation, n (%)

No initial therapy (long-term only) 3 (0.36) 4 (0.11) 7 (0.06)*

No long-term therapy (initial only) 7 (0.84) 12 (0.32) 24 (0.21)**

No therapy at all 2 (0.24) 2 (0.05) 11 (0.10)

Inferior vena cava filter 1 (0.12) 3 (0.08) 12 (0.11)

Abbreviations: DOACs, direct oral anticoagulants; IU, international units; LMWH, low-molecular-
weight heparin.
Comparisons between patients with subsegmental PE versus other subgroups:
*P < .05;  
**P < .01;  
***P < .001. 

TA B L E  2   Treatments administered
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or raised laboratory (and echocardiographic) markers at baseline. 
Interestingly, however, patients with subsegmental PE had a mor-
tality rate similar to those with more central PEs. These findings 
compare well with those obtained in a previous study by our group, 
where central PE was associated with worse survival at 15  days 
but not at 3 months.34 They are also consistent with another study 
on 748 patients with acute PE, where those with subsegmental PE 
(n = 116) had similar outcomes at 3 months than those with more 
central PE.35 However, the proportion of patients with subseg-
mental PE in that study was threefold higher than in our cohort, 

possibly because they did not exclude patients with prior PE. In 
contrast, in a multicenter prospective cohort on 579 patients with 
hemodynamically stable PE, an increased risk for all-cause death, 
or clinical deterioration was observed in patients with central PE 
compared to those with more peripheral PE.36

We failed to find different outcomes when patients with subseg-
mental PE were stratified according to the presence or absence of 
cancer or according to ultrasound findings in the lower limbs (con-
firmed DVT, DVT ruled out or not explored). An ongoing prospec-
tive cohort study on patients with subsegmental PE and negative 

TA B L E  3   Clinical outcomes during anticoagulation, according to the location of the emboli at baseline

Subsegmental PE Segmental PE Central PE

N

Events per 100

N

Events per 100

N

Events per 100

patient-years patient-years patient-years

All patients, N 832 3795 11 321

Duration of therapy,

Mean days ± SD 276 ± 339 283 ± 367 352 ± 473***

Median days (IQR) 179 (101-327) 185 (101-326) 204 (111-380)***

Events

PE recurrences 16 2.58 (1.52-4.09) 35 1.20 (0.85-1.65)* 132 1.23 
(1.03-1.45)*

DVT recurrences 4 0.64 (0.20-1.53) 22 0.75 (0.48-1.12) 105 0.97 (0.80-1.17)

Major bleeding 30 4.83 (3.32-6.82) 125 4.32 (3.61-5.13) 388 3.62 (3.27-3.99)

Death 76 12.1 (9.57-15.0) 412 14.0 (12.7-15.4) 1230 11.3 (10.7-11.9)

Causes of death,

Pulmonary embolism 3 0.48 (0.12-1.30) 21 0.71 (0.45-1.07) 111 1.02 (0.84-1.22)

Initial PE 2 0.32 (0.05-1.05) 17 0.58 (0.35-0.91) 95 0.87 (0.71-1.06)

Fatal PE recurrences 1 0.16 (0.01-0.78) 4 0.14 (0.04-0.33) 16 0.15 (0.09-0.23)

Bleeding 5 0.79 (0.29-1.76) 16 0.54 (0.32-0.87) 62 0.57 (0.44-0.72)

Patients without cancer, 
N

629 2890 8888

Duration of therapy,

Mean days ± SD 298 ± 368 291 ± 363 368 ± 480***

Median days (IQR) 185 (105-341) 189 (105-342) 212 (121-389)***

Events,

PE recurrences 7 1.38 (0.60-2.72) 17 0.75 (0.45-1.17) 93 0.75 (0.45-1.17)

DVT recurrences 1 0.20 (0.01-0.96) 8 0.35 (0.16-0.66) 56 0.35 (0.16-0.66)

Major bleeding 14 2.75 (1.56-4.50) 74 3.26 (2.58-4.08) 255 3.26 (2.58-4.08)

Death 21 4.10 (2.61-6.16) 157 6.83 (5.83-7.97)* 509 6.83 (5.83-7.97)*

Causes of death

Pulmonary embolism 0 … 10 0.44 (0.22-0.78) 64 0.44 (0.22-0.78)

Initial PE 0 … 8 0.35 (0.16-0.66) 57 0.35 (0.16-0.66)

Fatal PE recurrences 0 … 2 0.09 (0.01-0.29) 7 0.09 (0.01-0.29)

Bleeding 2 0.39 (0.07-1.29) 7 0.30 (0.13-0.60) 37 0.30 (0.13-0.60)

Abbreviations: DVT, deep vein thrombosis; IQR, interquartile range; PE, pulmonary embolism; SD, standard deviation.
Comparisons between patients with subsegmental PE versus other subgroups:
aP < .05;  
bP < .01;  
cP < .001.  



174  |     FERNÁNDEZ-CAPITÁN et al.

F I G U R E  1   Cumulative rates of PE 
recurrences from baseline, according to 
the location of the emboli. PE, pulmonary 
embolism
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F I G U R E  2   Cumulative mortality 
rates during the course of anticoagulant 
therapy, according to the location of 
the emboli at baseline. PE, pulmonary 
embolism
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Concomitant DVT No DVT Not performed

N

Events per 100

N

Events per 100

N

Events per 100

patient-years patient-years patient-years

Patients, N 198 242 392

PE recurrences 4 2.54 (0.81-6.12) 7 3.73 (1.63-7.37) 5 1.81 (0.66-4.02)

DVT recurrences 2 1.25 (0.21-4.14) 1 0.52 (0.03-2.57) 1 0.36 (0.02-1.78)

Major bleeding 6 3.83 (1.55-7.97) 6 3.15 (1.28-6.55) 18 6.58 (4.02-10.2)

Death 14 8.74 (4.98-14.3) 14 7.29 (4.15-11.9) 48 17.3 (12.9-22.7)*

Fatal PE 1 0.62 (0.03-3.08) 0 … 2 0.72 (0.12-2.38)

Fatal bleeding 0 … 0 … 5 1.80 (0.66-3.99)

Abbreviations: DVT, deep vein thrombosis IQR, interquartile range; PE, pulmonary embolism; SD, 
standard deviation.
Comparisons between patients with concomitant DVT versus other subgroups:
*P < .05. 

TA B L E  4   Clinical outcomes during 
anticoagulation in patients with 
subsegmental PE, according to the 
presence or absence of DVT on lower limb 
ultrasonography
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lower extremity ultrasound is currently investigating the safety of 
withholding anticoagulation in these patients (NCT01455818).37 
Unfortunately, the number of patients who did not receive antico-
agulation in our cohort was insufficient to draw any conclusions. 
Unexpectedly, the only patient with a recurrence had a normal ultra-
sonography at baseline.

Our findings have to be interpreted in view of some limitations. 
The first limitation is the risk for overdiagnosis in patients categorized 
as having subsegmental PE. At time of restrained resources, we should 
be aware of the rise of disease mongering because of the potential 
impact of an unjustified anticoagulant therapy.38,39 In the setting of a 
registry (with no central adjudication of CT scans), we cannot be reas-
sured about potential misclassification. Second, there is no centralized 
quality control in RIETE regarding accuracy of PE diagnosis. For tech-
nical reasons, it is not possible to review all the imaging tests from 

over 200 participating centers in 26 countries. This is an important 
limitation, since the interrater agreement for diagnosing subsegmen-
tal PE is poor and, as a consequence, the risk of misclassification is 
high. Third, most patients with subsegmental PE who are not being 
treated are most likely not being entered into RIETE. Thus, there is an 
important selection bias that may invalidate the conclusions as they 
are currently presented. Fourth, it was impossible to better charac-
terize PE recurrences, in particular with regard to their localizations 
(central vs noncentral). Case fatality rates, however, do not suggest 
different prognoses of recurrent VTE after incident subsegmental vs 
nonsubsegmental PE. Fifth, the sample size of patients not receiving 
anticoagulation was insufficient to draw any conclusions. Our study 
also has definite strengths, in particular the large sample size allowing 
precision of our results and the objective documentation of both inci-
dent and recurrent PE.

Univariable 
analysis P value

Multivariable 
analysis

P 
value

Clinical characteristics

Male sex 1.11 (0.83-1.49) .47 …

Age ≥ 70 y 0.71 (0.53-0.95) .02 0.76 (0.56-1.04) .09

Body weight ≥ 76 kg 0.81 (0.60-1.07) .13 …

Concomitant disorders

Chronic lung disease 1.60 (1.12-2.28) .01 1.65 (1.13-2.41) .01

Chronic heart failure 0.94 (0.55-1.59) .82 …

Atrial fibrillation 1.09 (0.69-1.72) .72 …

CrCl levels (>60 mL/min) Ref.

CrCl levels (<30 mL/min) 0.87 (0.41-1.83) .71 …

CrCl levels (30-60 mL/
min)

0.97 (0.71-1.33) .83 …

Leg varicosities 0.53 (0.33-0.85) .01 0.51 (0.30-0.84) .01

Risk factors for PE

Unprovoked Ref. Ref.

Cancer 1.94 (1.43-2.63) .00 1.85 (1.32-2.61) .00

Transient risk factors 0.74 (0.53-1.04) .08 0.92 (0.63-1.36) .69

PE signs at baseline

SBP levels < 100 mm Hg 0.69 (0.37-1.26) .23

Heart rate > 110 bpm 1.48 (1.05-2.09) .03 1.37 (0.95-1.97) .09

Initial therapy

Low-molecular-weight 
heparin

Ref. Ref.

Unfractionated heparin 1.72 (1.01-2.92) .04 1.68 (0.99-2.86) .06

Thrombolytics 1.03 (0.46-2.33) .94 1.01 (0.44-2.32) .98

PE location at baseline

Central PE Ref. Ref.

Subsegmental PE 1.93 (1.16-3.23) .01 1.75 (1.02-3.03) .04

Segmental PE 0.83 (0.57-1.20) .33 0.88 (0.60-1.29) .51

Note: Multivariable analysis used competing-risk analysis. Results are expressed as hazard ratio and 
95% confidence intervals.
Abbreviations: bpm, beats per minute; CrCl, creatinine clearance; PE, pulmonary embolism; SBP, 
systolic blood pressure levels.

TA B L E  5   Uni- and multivariable 
analyses for the risk of symptomatic PE 
recurrences
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In conclusion, in contrast to the common belief that subsegmen-
tal PE represents a benign subset of PE, our study suggests that the 
risk of PE recurrences is not influenced by the anatomic location of 
PE. It seems more likely that persistent risk factors for recurrent PE 
are better predictors than the location of the PE.
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