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Abstract
The purpose of this prospective cohort study was to assess the fea-
sibility of outpatient treatment in patients with cancer and objec-
tively confirmed pulmonary embolism (PE), and to compare the 
performance of the different prognostic scales available in this set-
ting. Patients were selected for outpatient management according 
to a set of exclusion criteria. Outcomes at 30 and 90 days of follow-
up included thromboembolic recurrences, major bleeding, and all-
cause death. The performance of 4 prognostic scales (Pulmonary 
Embolism Severity Index, Geneva Prognostic Score, POMPE-C, and 
Registro Informatizado de Enfermedad Tromboembólica [RIETE 
registry]) was evaluated. Of 138 patients, 62 (45%) were managed 
as outpatients. Incidental PE constituted 47% of the sample. Most 
patients treated at home had an incidentally detected PE (89%). 
The rate of recurrence and major bleeding events was similar in 
both groups. Mortality rates were higher for patients admitted to 
the hospital compared with outpatients at 30 days (18% vs 3%; 
P=.06) and 90 days (34% vs 10%; P=.001) of follow-up. None of 
the patients selected for home treatment required further admis-
sion because of PE complications. None of the prognostic models 
developed for symptomatic PE was significantly associated with 
30-day mortality. Improved survival outcomes were observed in  
incidentally detected PEs compared with acute symptomatic 
events (overall mortality rates, 3.2% vs 18.4%; P=.006). A large 

proportion of patients with cancer and PE may be safely treated 
as outpatients, especially those with incidental PE. Cancer-specific 
prognostic scales including incidental PE should be developed for 
the optimal management of PE in this setting. (J Natl Compr Canc 
Netw 2014;12:365–373)

Pulmonary embolism (PE) is a common cause of death 
in patients with cancer.1 In recent years, the extensive 
use of scheduled CT for tumor assessment has led to in-
creasing diagnoses of incidental PE in this population. 
Thus, the current clinical spectrum of PE may vary from 
sudden life-threatening events to unsuspected radiolog-
ic findings on scheduled CT scans.2,3 In several series of 
patients with acute symptomatic PE, cancer has been 
identified as a predictor for adverse outcomes.4,5 Several 
factors, such as the greater risk of recurrence and bleed-
ing, may influence this poor prognosis compared with 
similar patients without cancer.6 Similar to the intro-
duction of outpatient therapy for deep venous throm-
bosis (DVT), the latest evidence-based guidelines from 
the American College of Chest Physicians7 suggest that 
early discharge may be appropriate for selected patients 
with low-risk PE (evidence-based grade 2B). However, 
this recommendation is based on observational and ret-
rospective studies8–10 and some randomized trials includ-
ing only symptomatic events11,12 in which patients with 
cancer were underrepresented. 

Several prognostic scales, such as the Pulmonary 
Embolism Severity Index (PESI),13 the Geneva 
Prognostic Score (GPS),14 a simplified PESI version,15 
and others,16 have been validated to predict short-term 
PE-related mortality. However, these scales classify 
almost all patients with cancer as high-risk, limiting 
their discriminatory power in these patients. This fact 
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has led to the search for specific prognostic scales, 
such as the POMPE-C17 and the model derived 
from the Registro Informatizado de la Enfermedad 
Tromboembólica Venosa (RIETE registry).18 
However, these scales have not been validated for 
incidental PE, and their clinical utility in selecting 
patients suitable for home treatment has not been 
prospectively evaluated.

Therefore, it remains of great interest to identify 
patients with cancer and low-risk PE who could be 
candidates to receive ambulatory treatment, and to 
integrate this practice within the continuum of care 
in the cancer population. The goal of the present 
study was to describe the feasibility of ambulatory 
treatment of symptomatic or incidental PE in a 
prospective cohort of consecutive patients with 
cancer selected for outpatient management based on 
a pragmatic set of exclusion criteria. The authors also 
retrospectively compared the prognostic performance 
of the PESI, GPS, POMPE-C, and RIETE scales to 
predict mortality and identify patients who could be 
safely treated at home.  

Patients and Methods

Patients and Setting 
From May 2006 to December 2009, the authors 
conducted a prospective study in the Medical 
Oncology Department at the Hospital Clinic in 
Barcelona, a tertiary care hospital with a reference 
population of more than 500,000 inhabitants. 
The authors consecutively enrolled patients with 
cancer older than 18 years diagnosed with PE who 
were selected for outpatient treatment according to 
predefined exclusion criteria.

All PEs were confirmed using objective 
radiologic methods. Patients clinically suspected 
of having PE routinely underwent a CT scan with 
pulmonary angiography. Incidental or symptomatic 
emboli were defined as an intraluminal filling defect 
in lung arteries on at least 2 consecutive transverse 
images, confirmed by 2 senior radiologists. Three 
radiologic features were used to classify PEs: the 
number (single or multiple) and type of vessels 
involved (main and lobar arteries as central arteries 
vs segmental or subsegmental branches as peripheral 
arteries) and the extension (unilateral or bilateral 
lung involvement). In patients with renal failure 
or known hypersensitivity to contrast medium, 

a ventilation/perfusion pulmonary scintigraphy 
with technetium 99m was performed. Studies were 
interpreted according to the Prospective Investigation 
of Pulmonary Embolism Diagnosis (PIOPED) study 
criteria, and only scans categorized as having a high 
probability were considered diagnostic of PE.19 

Patients were eligible for inclusion if they  
(1) developed either a symptomatic or an incidental 
PE and (2) had active cancer or were receiving 
adjuvant chemotherapy. Patients were recruited 
both in the emergency department and in the cancer 
outpatient clinic. Incidental PE was detected on 
scheduled CT scans performed for cancer evaluation 
as part of the usual clinical practice. The diagnosis of 
incidental PE was reported to an on-call oncologist, 
who contacted the patient for a thorough clinical 
evaluation according to an established protocol.   

Patients younger than 18 years, pregnant women, 
and patients with PEs detected during previous 
hospitalization were not eligible for inclusion. The 
study was approved by the local ethics committee 
and all patients provided written informed consent.

All patients underwent a detailed medical 
interview, assessment of vital signs (temperature, 
blood pressure, and heart and respiratory rates), an 
electrocardiogram, a chest radiograph, and pulse 
oximetry assessment as part of routine care. The 
authors designed standardized data collection sheets 
to collect the clinical information.

Interventions
Anticoagulant therapy was prescribed by 
treating physicians according to international 
recommendations at the time of the study.20,21 Low-
molecular-weight heparin (LMWH) for a minimum 
of 3 months was the standard treatment. All of the 
patients selected for home treatment were discharged 
in less than 12 hours after PE diagnosis. Patients 
were trained for the self-injection of LMWH by a 
specialist nurse and were given a number for 24-hour 
telephone support.

The set of exclusion criteria for home treatment 
included systolic blood pressure less than 100 mm Hg,  
arterial oxygen pressure less than 60 mm Hg or pulse-
oximetry less than 90%, active bleeding, platelet 
count of 50,000/mm3 or less, renal failure, lack of 
social support, poor treatment compliance, or the 
presence of other admission criteria according to 
treating physicians.
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Outcomes and Follow-up
All of the patients were followed up in the outpatient 
clinic. The database was updated during scheduled 
medical visits, hospital admissions, electronic health 
record input, and/or telephone calls if necessary. 

The primary outcomes were all-cause and PE-
specific mortality at 30 and 90 days after PE diagnosis. 
The mortality attributable to PE was classified into 2 
categories: (1) PE-caused death, which involved a 
clear causal relationship, and (2) PE-related death, 
which was considered when other complications 
(eg, cancer progression or infection) may have 
contributed to the outcome.

Secondary outcomes were the development of 
thromboembolic recurrence and major bleeding  
events at the same time points. Thromboembolic 
recurrence was defined either as a second 
venous thrombotic event or a clinically relevant 
progression of the previous embolism during 
anticoagulation. A bleeding event was classified as 
major if it was associated with death, occurred at a 
critical site (intracranial, intraspinal, intraocular, 
retroperitoneal, or pericardial), required a blood 
transfusion, or resulted in a reduction of hemoglobin 
of at least 20 g/L.22 An independent adjudication 
committee consisting of 2 physicians evaluated 
all possible end points (ie, recurrent venous 
thromboembolism, major bleeding, or death). Any 
dispute was resolved by a third opinion.

Assessment of Prognostic Scales for Acute PE 
The performance of the PESI, GPS, POMPE-C, 
and RIETE models was compared to predict the 30- 
and 90-day risk of mortality. The PESI score uses 11 
factors to classify patients with PE into 5 classes.13 
Patients in risk classes I–II (score ≤85) have a low 
risk of mortality. The GPS is based on 6 variables 
to predict mortality, rethrombosis, and major 
bleedings.14 Patients with a GPS score less than 
3 are classified as low risk. POMPE-C and RIETE 
were specifically developed for patients with active 
cancer and PE. The POMPE-C scale included 8 
risk factors to determine the risk of mortality in the 
next 30 days. A cutoff lower than 10% is used to 
categorize patients as low-risk.17 The RIETE scale 
comprises 6 clinical variables. A cutoff score of less 
than 5 was used to identify patients with a low or 
intermediate 30-day mortality.18 The performance 
of the exclusion criteria for outpatient treatment of 
PE in patients with cancer was also evaluated.

Statistical Analysis 
Standard statistics were used to describe the sample. 
For the univariate analysis, both the χ2 and the Fish-
er exact tests were used to identify the potential risk 
factors for death. The Mantel-Haenszel test for lin-
ear association was applied with ordered categorical 
variables. The Student t test was used for continu-
ous variables. All tests were 2-sided and P values less 
than 0.05 were considered significant. 

To predict 30-day mortality, the predictive 
values of the PESI, GPS, POMPE-C, RIETE, and 
the authors’ set of exclusion criteria were calculated, 
namely sensitivity; specificity; positive and negative 
predictive values (PPV and NPV, respectively); 
and positive and negative likelihood ratios (pLR 
and nLR, respectively). The receiver operating 
characteristic (ROC) curves were calculated, and 
the method proposed by DeLong et al23 was used 
to test for statistically significant differences in area 
under the curves (AUCs). Univariate and stepwise 
Cox regression analyses were performed to evaluate 
the effects of the baseline traits, radiologic findings, 
and prognostic scales. Candidate covariates were 
the clinical context of PE detection (incidental vs 
symptomatic), the exclusion criteria, the presence 
of PE-related symptoms, pulse rate greater than 
110 beats per minute, systolic arterial hypotension, 
hypoxemia, enlargement of the right ventricle, and 
RIETE and POMPE-C scores. Relative hazard ratios 
and corresponding 95% confidence intervals were 
reported.  Statistical analyses were performed using 
the SPSS 17 software (SPSS Inc., Chicago, IL, USA).

Results 

Patients and PE Characteristics at Recruitment
The authors recruited 138 consecutive patients 
with cancer and PE (81 men and 57 women) with 
a mean age of 63 ± 11 years. All of the eligible 
patients were included in this study. A total of 
62 patients (45%) were managed as outpatients, 
whereas 76 (55%) were admitted to the hospital. 
Both groups were balanced with respect to age, 
chronic comorbidities, ECOG performance status, 
type of tumor, and disease stage. Table 1 shows the 
baseline characteristics of the patients according 
to the site of PE treatment (home vs hospital). 
Patients with good performance status (ECOG 
0–2) and advanced tumors, and who were being 
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treated with palliative chemotherapy constituted 
most of the sample. 

The reasons for hospital admission were 
hypoxemia (74%), hemodynamic instability (9%),  
other cancer-related complications (11%), 
insufficient social support (8%), workup for the 
initial diagnosis of cancer (5%), and low platelet 
count (3%). The mean time of hospitalization was 

10 ± 8 days (range, 1–42 days). Admission to the 
intensive care unit was required for 4 patients (5%),  
2 of whom (3%) received initial thrombolytic 
therapy. The flowchart of patients is represented in 
Figure 1.

Table 2 summarizes the main clinical and  
radiologic findings associated with the PE and 
the scores obtained from the prognostic scales at 
recruitment. Most of the patients treated at home 
had an incidentally detected PE (89%), with no PE 
symptoms at all (77%). Notably, 10 of 66 patients 
(15%) in whom the PE was diagnosed during scheduled 
CT scans revealed mild PE-specific symptoms 
during a detailed assessment. Thus, incidental and 
asymptomatic PE did not coincide in all cases. With 
regard to the radiologic burden of the PEs, patients 
admitted to the hospital more frequently had (1) 
bilateral lung involvement (65% vs 44%; P=.014); 
(2) associated DVT (33% vs 18%; P=.044); and (3) 
right ventricular dilatation on CT scans (9% vs 0%; 
P=.014). 

Patients admitted to the hospital had higher 
scores on all the prognostic scales (PESI, GPS, 
POMPE-C, and RIETE) than those treated as 
outpatients. However, a large proportion of patients 
treated at home showed high-risk scores, especially 
on the POMPE-C and PESI scales (83.9% and 83.0%, 
respectively), whereas this proportion was lower on 
the GPS (22.6%) and RIETE (29.0%) scales.

Outcomes 
Mortality rates were higher for patients admitted 
to the hospital compared with outpatients at 30 
days (18% vs 3%; P=.006) and 90 days (34% vs 
10%; P=.001). Detailed outcome variables are 
summarized in Table 3. Notably, the 2 patients who 
died at home were being treated by palliative care 
teams in the context of cancer progression. None of 
the patients selected for home treatment required 
further admission because of PE complications. No 
differences were seen either in the development of 
recurrent venous thrombosis or in major bleeding 
events, according to the place of treatment.

The exclusion criteria yielded a higher PPV 
(17.8%) and pLR (1.68) than the other prognostic 
models (Table 4). More interestingly, the results showed 
a significant decrease in the likelihood of death (nLR, 
0.25 and NPV, 96.8%), which is remarkable considering 
that only 45% of the patients were classified as low risk. 
Moreover, the Cox proportional hazards model showed 

Table 1  Baseline Characteristics of Patients 
With Cancer and Pulmonary  
Embolism According to Treatment 
Location

Variables
Outpatient 
n=62 (45%)

Inpatient  
n=76 (55%)

P 
Value

Mean age ± SD (y) 63 ± 10 63 ± 12 NS

Male sex   37 (60%) 44 (58%) NS

Smoking habit 28 (45%) 43 (57%) NS

Previous DVT  4  (6%)  7  (9%) NS

Chronic heart disease  6 (10%)  5 (7%) NS

Chronic lung disease 17 (27%) 25 (39%) NS

Concurrent diagnosis of 
cancer and PE

 3 (5%) 13 (17%) .02

ECOG 

0

1

2

3–4

 7 (11%)

24 (39%)

25 (40%)

 6 (10%)

8 (10.5%)

28 (37%)

28 (37%)

12 (16%)

NS

TNM stage

   Adjuvant setting

IIIa 

IV

 6 (10%)

 7 (11%)

49 (79%)

 3 (4%)

11 (14%)

62 (82%)

NS

Tumor type

   Lung

   Colorectal

   Breast

   Genitourinary

   Gynecologic

   Upper gastrointestinal

   Other

22 (35%)

 6 (10%)

10 (16%)

 6 (10%)

 3 (5%)

 9 (14%)

 6 (10%)

28 (37%)

 5  (7%)

10 (13%)

11 (14%)

 7 (9%)

 7 (9%)

 8 (10%)

NS

Therapy

   Major surgery

   Chemotherapy

   Radiotherapy

   Hormonal therapy

   ESA

   G-CSF

 7 (11%)

43 (69%)

 7 (11%)

 8 (13%)

19 (37%)

 1   (2%)

 9 (12%)

45 (59%)

 5  (7%)

12 (16%)

14 (18%)

 3 (4%)

NS

NS

NS

NS

NS

NS

Abbreviations: DVT, deep venous thrombosis; ESA, erythropoiesis-
stimulating agent; G-CSF, granulocyte colony-stimulating factor; NS, 
not significant; PE, pulmonary embolism; SD, standard deviation. 
aStage III with active tumor.
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At 30 days follow-up: 

Any readmission related to PE

0 patients: PE-caused dead

2 patients (3%): PE-related death

3 patients (5%): major bleeding

76 (55%)

Admitted to hospital

Causes of Admission

- Hypoxemia 74%

- Hemodynamic instability 9%

- Other cancer-related complications 11%

- Lack of social support 8%

- Workup for initial cancer diagnosis 5%

- Low platelet count 3%

N=138 consecutive patients with PE 
(81 men; mean age, 63 ± 11 years)

Mean time of hospitalization: 10 ± 8 days

4 patients (5.0%): admitted to intensive care unit

2 patients (3.0%): received initial thrombolytic therapy

5 patients (6.6%): PE-caused dead

11 patients (14.0%): died during admission

4 patients (5.0%): major bleeding

62 (45%)

Treated at home

Figure 1  Flowchart of patients with cancer and pulmonary embolism. 
Abbreviations: PE, pulmonary embolism.

that only the exclusion criteria (hazard ratio [HR], 3.7; 
P=.04) and arterial hypotension (HR, 4.8; P=.006) were 
independently associated with the risk of 90-day overall 
mortality.

Prognostic Scales 
Table 4 summarizes the comparison of the accuracy 
and discriminatory power of the 4 prognostic scales to 
predict all-cause death at 30 days of follow-up. Most 
patients were classified as high risk using the PESI 
and POMPE-C scales (92% and 89%, respectively), 
with lower rates obtained with the GPS and RIETE 
scales (45% and 42%, respectively). 

Notably, when these scales were dichotomized 
according to conventional cutoffs (low vs high risk), 
none was significantly associated with the 30-day 
mortality. However, both the scenario of detection 
(incidental vs symptomatic) and the set of exclusion 
criteria showed a clear prognostic value. Improved 
survival outcomes were observed in incidentally 
detected PEs compared with symptomatic events 

(mortality rates, 3.2% vs 18.4% , respectively; 
P=.006). POMPE-C apparently showed the best 
results for identifying a low-risk group: high 
sensitivity, NPV of 100%, and nLR of 0, but this 
scale classified 123 of 138 patients (89.1%) as high 
risk and the accuracy was low (21.0%). 

The AUCs for the exclusion criteria were 0.679 
(95% CI, 0.595–0.756) for POMPE-C; 0.621 (95% CI, 
0.534–0.702) for RIETE; 0.650 (95% CI, 0.565–0.730) 
for PESI; 0.641 (95% CI, 0.555–0.721) for GPS; and 
0.683 (95% CI, 0.599–0.756) for the exclusion criteria. 
Pairwise comparison of ROC curves was performed but 
no differences were significant (Figure 2).

Discussion 
This study showed that home treatment of patients 
with cancer and low-risk PE seems to be safe and 
feasible, with candidates being considered using 
simple criteria easily obtained at the bedside. The 
exclusion criteria for outpatient treatment were 
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Table 2  Clinical, Radiologic, and Prognostic Characteristics of Pulmonary Embolisms According to 
Treatment Location

Variables
Outpatient  
n=62 (45%)

Inpatient  
n=76 (55%) P Value

Presence of symptoms

   None

   Progressive dyspnea

   Self-limited dyspnea

   Sudden or rapidly progressive dyspnea

   Chest pain

   Syncope

   DVT symptoms

   Fatigue

48 (77%)

 6 (10%)

 4 (7%)

 0 (0%)

 0 (0%)

 1 (2%)

 2 (3%)

 1 (2%)

 4 (5%)

27 (36%)

 0 (0%)

29 (38%)

 8 (11%)

 4 (5%)

 3 (4%)

 1 (1%)

<.001

Radiologic method of detection

   Scheduled CT scan

   CTPA

   V/Q scintigraphy

55 (89%)

 6 (10%)

 1 (2%)

11 (14%)

54 (71%)

11 (14%)

<.001

Radiologic findings

   CT signs of lung infarction

   Single peripheral PE

   Multiple PEs

   Central arteries

   Bilateral lung involvement 

   Associated DVT in another site or CT 

   Right ventricle dilatation in CT

 2 (3%)

 5 (8%)

48 (77%)

41 (66%)

27 (44%)

11 (18%)

 0 (0%)

 8 (10%)

 7 (9%)

63 (83%)

50 (66%)

49 (65%)

25 (33%)

 7 (9%)

NS

NS

NS

NS

.014

.044

.014

Clinical variables

   Respiratory rate >30 breaths/min

   Pulse >110 beats/min

   Arterial oxygen saturation <90%

   Systolic blood pressure <100 mm Hg

   Temperature <36ºC 

   Altered mental status

 0

 0

 0

 0

 0

 0

19 (25%)

33 (43%)

24 (32%)

 7 (9%)

 1 (1%)

 1 (1%)

<.0001

<.0001

<.0001

.014

NS

NS

PESI groups

   Low risk (I–II)

   High risk (III–V)

 5 (8.1%)

57 (91.9%)

 6 (7.9%)

70 (92.1%)

NS

Geneva Prognostic Score 

   <3

   ≥3

48 (77.4%)

14 (22.6%)

28 (36.8%)

48 (63.2%)

<.0001

POMPE-C groups

  Low risk (I–II)

  High risk (III–VI)

10 (16.1%)

52 (83.9%)

 5 (6.6%)

71 (93.4%)

NS

RIETE groups

   Low risk (<5)

   High risk (≥5)

44 (71.0%)

18 (29.0%)

36 (47.4%)

40 (52.6%)

.005

Abbreviations: CTPA, CT with pulmonary angiography; DVT, deep venous thrombosis; NS, not significant; PE, pulmonary embolism; PESI, Pulmonary 
Embolism Severity Index; RIETE, Registro Informatizado de la Enfermedad Tromboembólica Venosa; V/Q, ventilation/perfusion.
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similar to those of previous cancer-specific series by 
Siragusa et al24 and Ageno et al,25 including DVT 
and PE, and recent studies specifically involving 
PE.8–12,26 Although many prognostic scales have been 
validated to predict short-term mortality in patients 
with symptomatic PE, the authors decided to rely on 
a pragmatic set of exclusion criteria because of the 
heterogeneity and complexity of the management of 
patients with cancer, in which several clinical and 
practical constraints must be taken into account for 
individualized decision-making.

The study population was mainly composed of 
patients with a good performance status undergoing 
active anticancer treatments for advanced 
malignancies who were eligible to be managed as 
outpatients. The distribution of tumors and baseline 
traits in this series is similar to that reported by 
other investigators,27,28 but notably, incidental PE 
accounted for almost half of all events. Although 
this proportion is representative of the authors’ 
clinical practice and is in agreement with other 
recent studies,29–32 it should be taken into account 
when comparing reports exclusively including 
patients with symptomatic PE.4,5,8–18 In contrast to 
previous reports,33,34 incidental PE was associated 
with a lower mortality rate than nonincidental 

events in the present series. As a result, the 3-month 
mortality rate was 23% in this study compared with 
the expected 15% in noncancer studies,2 but it was 
lower than the mortality rate in cancer-specific series 

involving symptomatic events.24,25 
Considering the authors’ sample, it is noteworthy 

that home and hospital groups did not differ in 
distribution of tumors, disease stage, therapy, and 
baseline comorbidities. In addition, the burden of PE 
was roughly similar, although patients with bilateral 
involvement and right ventricular enlargement were 
more likely to be hospitalized. All of these facts 
suggest that clinical features are overwhelmingly 
more important than radiologic characteristics in 
decisions regarding the optimal place of treatment. 

The short-term PE-specific mortality among 
outpatients was zero in this cohort, highlighting 
the safety of the exclusion criteria. Moreover, 2 
patients died within 1 month, although this outcome 
occurred in the setting of progressive cancer and was 
not directly attributable to PE. Furthermore, other 
medium-term complications were manageable with 
the support of the outpatient clinics and home 
palliative care facilities.

Although outpatient management of low-risk 
PE is increasingly implemented, evidence in cancer 

Table 3   Outcomes According to Treatment 
Location

Variables

Outpatient 
n=62 
(45%)

Inpatient 
n=76 
(55%) P Value

30 days follow-up

   All-cause mortality

   PE-caused death

   PE-related death

   PE-unrelated death   

   Venous  
      rethrombosis

   Major bleeding

2 (3.2%)

0

2 (3.2%)

0

0

 
3 (4.8%)

14 (18.4%)

5   (6.6%)

8   (10.5%)

1   (1.3%)

2   (2.6%)

 
4   (5.3%)

.006

.04

NS

NS

NS

 
NS

90 days follow-up

   All-cause mortality

   PE-caused death

   PE-related death

   PE-unrelated death 

   Sudden death

   Venous    
      rethrombosis

   Major bleeding

6 (9.7%)

0

3 (4.8%)

3 (4.8%)

0

1 (1.6%)

 
3 (4.8%)

26 (34.2%)

5    (6.6%)

17 (22.4%)

3   (3.9%)

1   (1.3%)

4   (5.3%)

 
7   (9.2%)

.001

.06

.003

NS

NS

NS

 
NS

Abbreviations: NS, not significant; PE, pulmonary embolism.

0 0.2 0.4 0.6 0.8
0

0.6

0.2

0.4

1

0.8

Speci�city
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Exclusion criteria
POMPE-C
GPS
PESI
RIETE

1

Figure 2  Receiver operating characteristic curves of the exclusion 
criteria, PESI, GPS, POMPE-C, and RIETE models for 30-day mortality.  
Abbreviations: GPS, Geneva Prognostic Score; PESI, Pulmonary 
Embolism Severity Index; RIETE, Registro Informatizado de 
Enfermedad Tromboembólica Venosa.
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populations remains scarce. Notably, most of the 
deaths in this cohort (20/32) occurred concurrently 
with other factors (mainly cancer progression) 
that potentially influenced the outcome, whereas 
pure PE-caused deaths were scarce. However, 
because of the absence of autopsies, it is difficult 
to be certain of the exact causes of death. Data 
on outpatient management from non–disease-
specific studies show that most PE-related deaths 
occur in patients with cancer,9,10,26 but whether the 
excess of mortality is attributable to the increased 
severity of the thrombotic event itself or to other 
cancer-related complications remains unclear. 
Unfortunately, the randomized trials available 
that could have addressed this question included 
few patients with cancer or directly excluded these 
patients.11,12

If ambulatory care is proven feasible, identifying 
low-risk groups that could be suitable for this strategy 
remains a priority. None of the available prognostic 
models developed for symptomatic patients with PE 
(PESI, GPS, POMPE-C, and RIETE) have been 
tested in mixed populations of patients with cancer. 
Predictive scales have recently been generated for 
patients with cancer (POMPE-C and RIETE), but 
their usefulness has not been validated externally. The 
results show that POMPE-C classifies more efficiently 
than other scales, although the fact that roughly 
90% of patients were classified as high risk raises 
questions about its practical utility to select potential 

outpatients. Moreover, the exclusion criteria only 
ruled out half of the cohort for home treatment, but the 
accuracy was not significantly inferior. No significant 
differences were found among the prognostic scales as 
quantitative decision tools for stratifying patients with 
PE at risk of death. 

One must also consider that the probability 
of death might be uncoupled with the suitability 
of ambulatory management, which depends on 
many other clinical, social, or logistic constraints. 
Therefore, future research should focus on the 
development of more pragmatic tools that have a 
genuine ability to modify clinical decisions.  

In addition to the limitation of being a single-
center experience, the criteria for home treatment 
were subject to the experience of the clinicians. 
Therefore, the results might not be as reproducible as 
those obtained by objective scales. However, similar 
sets of exclusion criteria have already proven successful 
in selecting low-risk patients with PE for outpatient 
treatment.9,10,26 In addition, the relatively small sample 
size does not allow the assessment of specific prognostic 
factors (ie, subsets of incidental PE).

Conclusions
This study provides further evidence supporting the 
feasibility of home management of PE in selected 
low-risk patients with cancer. Prospective studies 
designed to validate cancer-specific scales would 

Table 4   Prognostic Values of PESI, POMPE-C, Modified GPS, and RIETE Scales and Ex-
clusion Criteria for 30-Day Mortality

Parameter

PESI  
(Low vs 
High Risk)

POMPE-C 
(I–II vs III–VI)

Modified GPS 
(<3 vs ≥3)

RIETE  
(<5, ≥5)

Exclusion Criteria 
(Home vs Hospital 
Therapy)

Sensitivity
(95% CI)

93.3%
(71.7–98.9)

100%
(80.6–100)

60.0%
(33.2–76.9)

50.0%
(24.6–75.3)

87.5%
(64.0–96.5)

Specificity
(95% CI)

8.1%
(3.9–13.4)

12.2%
(7.5–19.1)

56.9%
(47.7–65.0)

59.0%
(49.7–67.8)

49.2% 
(40.5–57.9)

PPV
(95% CI)

11.0%
(7.2–18.4)

12.1%
(8.1–19.9)

14.5%
(7.8–25.3)

13.7%
(6.15–25.30)

18.4% 
(11.3–28.6)

NPV
(95% CI)

91.0%
(59.6–98.2)

100%
(79.6–100)

92.1%
(82.2–95.5)

90.0%
(81.2–95.5)

96.8% 
(89.0–99.0)

pLR
(95% CI)

1.30 
(0.18–9.58)

1.14
(1.07–1.22)

1.29
(0.80–2.09)

1.22
(0.72–2.08)

1.72
(1.33–2.22)

nLR
(95% CI)

0.98 
(0.85–1.12)

0.00 0.77
(0.43–1.41)

0.85
(0.51–1.41)

0.25
(0.07–0.95)

Abbreviations: GPS, Geneva Prognostic Score; nLR, negative likelihood ratio; NPV, negative predictive value; PESI, Pulmonary Embolism Severity 
Index; pLR, positive likelihood ratio; PPV, positive predictive value; RIETE, Registro Informatizado de Enfermedad Tromboembólica Venosa.
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avoid unnecessary hospital admissions and contribute 
to the optimal management of PE in this setting.  
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