
Ambulatory treatment of low-risk
pulmonary embolism in fragile patients:
a subgroup analysis of the multinational
Home Treatment of Pulmonary Embolism
(HoT-PE) Trial

To the Editor:

Pulmonary embolism is the third most frequent acute cardiovascular disease with an annual incidence of
approximately 100 cases per 100000 population and an annual mortality of ⩾7 deaths per 100000
population in the European region [1, 2]. Initial management is adjusted to the risk of in-hospital death or
early complications, which depend both on the severity of pulmonary embolism and the presence of
comorbidities [3].

In recent years, significant progress was made in the validation of clinical, biochemical and haemodynamic
criteria, which can be used to identify patients with low-risk pulmonary embolism [3]. Some of these
patients may be candidates for early or immediate discharge from the hospital after pulmonary embolism
diagnosis, to be followed by continuation of anticoagulant treatment on an ambulatory basis. In this
regard, non-vitamin-K antagonist oral anticoagulants (NOACs) have simplified the regimens of initial
anticoagulation and offer the potential of facilitating the transition from hospital to ambulatory care.
These considerations justify the assumption that home treatment strategies may be implemented effectively
and safely in selected patients with pulmonary embolism, and that they may increase treatment satisfaction
and the patients’ quality of life while reducing the risk of in-hospital complications. Besides, home
treatment may help to reduce some of the substantial costs related to early treatment of pulmonary
embolism [4].

Pulmonary embolism incidence and mortality peak among the elderly, who often have (serious)
comorbidities and are at increased risk of early death [1, 2]. Existing data based on phase III trials suggest
that NOACs are effective and safe in “fragile” patients with acute venous thromboembolism, as defined by
older age, renal dysfunction or low body weight [5, 6]. Consequently, we investigated the efficacy and
safety of early discharge and home treatment of acute pulmonary embolism in fragile low-risk patients,
performing a subgroup analysis of the Home Treatment of Pulmonary Embolism (HoT-PE) trial [7].

HoT-PE was a prospective multicentre multinational management trial. Normotensive patients with acute
pulmonary embolism were included based on a combination of clinical and imaging criteria indicating a
low-risk status [8]. The first dose of rivaroxaban was given in hospital following diagnosis of acute
pulmonary embolism, and patients were discharged within 48 h of presentation. Rivaroxaban was taken for
at least 3 months at standard approved doses. The primary efficacy outcome was symptomatic recurrent
venous thromboembolism, or pulmonary embolism-related death, within 3 months of enrolment. The
safety outcomes included major bleeding, serious adverse outcomes and all-cause death. The trial was
stopped following the predefined interim analysis after inclusion of the first 525 patients, as only three of
these patients (0.6%) reached the primary efficacy outcome; this rate was sufficiently low to allow the early
termination of the study based on the trial protocol [8]. For the present subgroup analysis, patients with
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acute low-risk pulmonary embolism were further stratified based on the presence of at least one criterion
of “fragility” corresponding to those used in prior studies: age >75 years, renal dysfunction (creatinine
clearance <50 mL·min−1 based on the Modification of Diet in Renal Disease, MDRD, equation), and body
mass index <18.5 kg·m−2 (used in place of a body weight <50 kg). We compared the 3-month rate of the
primary efficacy and safety outcome, and of other serious adverse events, as recorded by the HoT-PE
investigators, between fragile and non-fragile patients calculating absolute risk differences and the
corresponding 95% confidence intervals. A sensitivity analysis was performed using the Chronic Kidney
Disease Epidemiology Collaboration (CKD-EPI) formula to estimate the glomerular filtration rate.

A total of 524 patients with complete information (one patient was excluded due to missing values) were
included in this analysis; of these, 112 (21.4%) were categorised as being fragile. Median (interquartile
range) age of fragile and non-fragile patients was 77 (74–80) and 53 (43–65) years, respectively. Table 1
provides an overview of the demographic and baseline characteristics of the two groups. Overall, 104 of
112 (92.9%) fragile and 397 of 412 (96.4%) non-fragile patients spent a maximum of two nights in
hospital in compliance with the study protocol; the median hospital stay was 42 (25–47) and 32 (23–46) h,
respectively. The primary efficacy outcome of symptomatic recurrent venous thromboembolism or
pulmonary embolism-related death within 3 months occurred in one (0.9%) fragile and two (0.5%)
non-fragile patients (absolute risk difference +0.4%; 95% CI −1.1% to +4.4%; table 1). Major bleeding
occurred in three (2.7%) fragile and three (0.7%) non-fragile patients for an absolute risk difference of
+2.0% (table 1). One patient in each group suffered intracranial haemorrhage. In the fragile patient
population, all of the bleeding events and recurrent episodes of venous thromboembolism occurred after

TABLE 1 Baseline characteristics and clinical presentation of fragile and non-fragile patients diagnosed with acute pulmonary
embolism

Fragile Non-fragile Absolute risk difference
(95% CI)

Subjects n 112 412
Women 64 (57.1%) 175 (42.5%) +14.6% (+4.2% to +24.6%)
Age years 77 (74–80) 53 (43–65)
In-hospital stay h 42 (25–47) 32 (23–46)
Clinical signs and symptoms
Dyspnoea 68 (60.7%) 251 (60.9%) −0.2% (−10.5% to +9.6%)
Pleuritic pain 32 (28.6%) 169 (41.0%) −12.5% (−21.4% to −2.4%)
Cough 19 (17.0%) 92 (22.3%) −5.4% (−12.6% to +3.5%)
Retrosternal pain 30 (26.8%) 80 (19.4%) +7.4% (−1.0 to +16.9%)
Fever 4 (3.6%) 36 (8.7%) −5.2% (−8.9% to +0.6%)
Haemoptysis 7 (6.3%) 20 (4.9%) +1.4% (−2.7% to +7.7%)
Syncope 5 (4.5%) 9 (2.2%) +2.3% (−0.9% to +7.9%)
Signs of deep vein thrombosis 22 (19.6%) 129 (31.3%) −11.7% (−19.5% to −2.3%)

Comorbidities
COPD 8 (7.1%) 18 (4.4%) +2.8% (−1.5% to +9.3%)
Chronic heart failure 2 (1.8%) 5 (1.2%) +0.6% (−14.8% to +5.1%)
Arterial hypertension 70 (62.5%) 141 (34.2%) +28.3% (+17.9% to +37.8%)
Diabetes mellitus 15 (13.4%) 20 (4.9%) +8.5% (+2.8% to +16.3%)
Creatinine clearance <50 mL·min−1 (MDRD formula) 29 (25.9%) 0 (0.0%) +25.9% (+18.6% to +34.7%)

Risk factors for venous thromboembolism
Oestrogen containing hormonal treatment 8 (7.1%) 72 (17.5%) −10.3% (−15.6% to −3.2%)
Immobilisation (⩾3 days) 8 (7.1%) 46 (11.2%) −4.0% (−8.9% to +2.9%)
Previous venous thromboembolism 26 (23.1%) 89 (21.6%) +1.6% (−6.4% to +11.0%)
Recent major surgery (<30 days) 10 (8.9%) 27 (6.6%) +2.4% (−2.5% to +9.4%)
Recent major trauma (<30 days) 4 (3.6%) 19 (4.6%) −1.0% (−4.3% to +4.5%)
Long trip (>4 h, past 30 days) 9 (8.0%) 57 (13.8%) −5.8% (−11.1% to +1.4%)
Active cancer 14 (12.5%) 18 (4.4%) +8.1% (+2.7% to +15.7%)

Outcomes (over 3-month follow-up)
Primary outcome (recurrent symptomatic venous thromboembolism
or pulmonary embolism-related death)

1 (0.9%) 2 (0.5%) +0.4% (−1.1% to +4.4%)

Major bleeding 3 (2.7%) 3 (0.7%) +2.0% (+0.3% to +6.9%)
Serious adverse events 11 (9.8%) 43 (10.4%) +0.6% (−6.0% to +6.8%)
Death from any cause 1 (0.9%) 1 (0.2%) +0.7% (−0.7% to +4.7%)

Data are presented as n (%) or median (interquartile range), unless otherwise stated. MDRD: Modification of Diet in Renal Disease.
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the first 30 days following the diagnosis of acute pulmonary embolism. Among fragile patients who
experienced major bleeding, the main risk factors appeared to be older age (n=3), male sex (n=2),
moderate renal dysfunction (n=3) and arterial hypertension (n=1); none of the patients had (active)
cancer, a history of alcohol abuse or recent trauma/surgery. The 3-month rate of serious adverse events
did not differ between the two groups. All-cause 3-month mortality was low in both groups (0.9% versus
0.2%; table 1), and all deaths were cancer-related.

A total of 207 (39.4%) patients were classified as fragile using the CKD-EPI formula for the glomerular
filtration rate. The primary efficacy outcome occurred in two (1.0%) fragile and one (0.3%) non-fragile
patient. Major bleeding occurred in three (1.5%) fragile and three (1.0%) non-fragile patients. All-cause
3-month mortality was 0.5% and 0.3%, respectively.

The present analysis of the population of HoT-PE, a multinational prospective management trial, support
the feasibility and safety of early discharge and home treatment of carefully selected patients with acute
low-risk pulmonary embolism, based on the modified Hestia criteria and the absence of signs of right
ventricular dysfunction, but with characteristics of fragility (or frailty). Of note, the 3-month rate of
recurrent venous thromboembolism observed in the HoT-PE trial was almost identical to that observed
among patients with acute pulmonary embolism included in a large European registry (0.9% versus 0.8%,
respectively) [9]. Our results also indicate that fragile patients have higher rates of major bleeding
compared with non-fragile patients. This has been previously described in phase III trials and cohort
studies [9, 10] and is most likely related to older age itself along with a higher prevalence of concomitant
diseases, such as renal impairment (one of the items defining frailty), arterial hypertension, active
malignancy and diabetes, which are known to affect the risk of bleeding [11]. Rivaroxaban use may be
associated with up to 70% lower risk of major bleeding compared with vitamin K antagonist therapy
among fragile patients [6]; nevertheless, careful follow-up of the patients and family/social support remains
necessary to monitor renal function, the prescription of new co-medications and drug compliance. This is
irrespective of whether the patient may be a candidate for early discharge and home treatment.

In the population of HoT-PE, we found that the patients’ outcome, particularly mortality, was similar to
that reported in earlier studies of patients with acute low-risk pulmonary embolism [12–15]. Thus, the
results available to date support the recommendation of the 2019 European guidelines [3] to employ
careful risk stratification and patient selection based on validated criteria as a prerequisite for early
discharge. We also showed that the use of different formulas to estimate renal function may lead to
discrepancies in the classification of a patient as fragile. This, however, might not have a major impact on
efficacy and safety in the context of a low-risk patient population [16].

In conclusion, early discharge and home treatment of fragile patients with acute low-risk pulmonary
embolism appears to be feasible and safe. Our results support the notion that these patients should not be
a priori excluded from early discharge strategies. At the same time, caution is warranted due to a possibly
higher risk of major bleeding on anticoagulant treatment in the presence of frailty.
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