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Outcomes of Catheter-Based Therapy for Cancer-Associated Intermediate or High-Risk Pulmonary Embolism
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Background: Pulmonary embolism (PE) is a well-known complication of cancer and is associated with significant morbidity
and mortality. The standard of care for the treatment of PE is anticoagulation and systemic thrombolysis for high-risk PE.
However, both carry risk of bleeding, and patients with cancer are particularly at higher risk of both bleeding and thrombotic
complications. The development of catheter-based therapies (CBT) has provided an alternative reperfusion therapy for pa-
tients with high-risk and select intermediate risk PE patients. However, despite the increased prevalence of PE, patients with
cancer are often excluded from clinical trials of invasive medical devices, including CBT for PE. Therefore, we investigated
outcomes of patients with cancer hospitalized for intermediate or high-risk PE treated with or without CBT.

Methods: This was a retrospective cohort analysis of the National Readmission Database (NRD) of adult patients with a
primary diagnosis of intermediate or high-risk PE from 2017 and 2018 with a history of cancer, which was identified using
ICD-10 codes. High-risk PE was defined as PE with hemodynamic instability (either cardiac arrest, cardiogenic shock, or va-
sopressor use). Intermediate-risk PE was defined as PE with signs of right ventricular strain (type 2 myocardial infarction or
cor pulmonale) without hemodynamic instability. Primary outcome was in-hospital mortality. Secondary outcomes were in-
hospital major bleeding (composite of gastrointestinal, intracranial, and post-procedural bleeding), and 90-day any-cause,
VTE-related, and bleeding-related readmissions. Propensity scores (PS) for estimating probability of CBT were calculated
using non-parsimonious multivariable logistic regression that included all baseline patient characteristics examined. Inverse-
probability treatment weighting (IPTW) was utilized to adjust for potential confounders. Patients treated with CBT were com-
pared to those without and standardized mean difference (SMD) was calculated for variables before and after IPTW. Imbal-
ances between groups were significant if SMD for any given covariable was > 0.10. Hazard ratios (HR) were estimated for
90-day readmission outcomes using Cox proportional hazards regression, and odds ratio (OR) were calculated for estimating
in-hospital outcomes using logistic regression.

Results: 3,333 patients were identified of which 388 (11.6%) were treated with CBT. Prior to IPTW, patients treated with CBT
were younger (mean age 66.3 vs 67.6 years) and less likely to have metastatic cancer (43.3% vs 50.3%), Khorana high or
intermediate risk cancer type (40.5% vs 49.4%) or high-risk PE (34.5% vs 46.3%), Table 1. After IPTW, baseline characteristics
were well balanced between groups. After IPTW, CBT was associated with lower risk of in-hospital death (23.3% vs 28.3%,
OR 0.77, 95% Cl 0.69 - 0.86) but higher risk of in-hospital bleeding (16.4% vs 13.7%, OR 2.34, 95% Cl 2.11 - 2.60) which was
driven by post-procedure bleeding (12.5% vs 9.2%, OR 1.40, 95% CI 1.20 - 1.64). CBT was also associated with lower 90-day
any-cause (HR 0.88, 95% CI1 0.79 - 0.98) and VTE-related (HR 0.54, 95% CI 0.35 - 0.83) but not bleeding-related (HR 0.69, 95%
Cl0.34 - 1.40) readmissions, Figure 1.

Conclusions: Patients with cancer admitted with intermediate or high-risk PE have high rates of in-hospital death and bleed-
ing. Treatment with CBT was associated with lower in-hospital death and 90-day any-cause and VTE-related readmissions at
the cost of increased in-hospital bleeding driven by post-procedural bleeding. Prospective studies and trials of CBT in PE
should include patients with cancer and further investigation is warranted to confirm our findings.
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Table: Patient Baseline Characteristics at Index Hospitalization Before and After IPTW

Probability Treatment Weighted

Age, years (5D)
Female Sex, N [%)

Cancer Types, N (%)
lid Cancer
atologic Cancer
Metastatic Cancer
Brain Tumor or Metastasis
Khorana High or Intermediate
Risk Cancer

Co-Morbidities, N (%)

Muchankcal Vent
ECMO

Systemic Thrombolysis
Large or Medium Hospital
Urban Teaching Hospital
Medicare or Medicald
Ouastile Zip Code for

Uny pthted

-
66.3(11.3)
186 (47.6)

328 (84.5)
69(17.8)
168 (43.3)
32(8.5)
157 (40.5)

232 (59.8)
49 (12.6)
93 (24.0)
90(23.2)
13334.3)
144 (37.1)
10(2.6)
49 (12.6)
33(8.5)
173 (44.5)
63(16.2)
39 (10.1)
52{13.4)
68(17.5)
38 (9.8)

134 (34.5)
219 (56.4)
221 (57.0)
70(18.0)
4(1.0)
32(8.2)
350(30.2)
319(82.2)
270 (69.6)
88 (22.7)

0.016
0.026
0.140
0167
0.180

0.015
0.034
0.001
0.054
0.037
0.025
0023

0.023
0133

0.056
0.064
0.3a1
0.330

0.241
0.204
0.019
0,160
0.079

0122
0.110
0.026
0.032

o CBT

£7.4(124)
52.1%

B5.0%
16.9%
49.5%
12.8%
48.4%

A7.5%
56.1%
239%
0.5%

86.7%

T0.6%

CBT

6E.6(10.9)
SLa%

85.1%
17.1%

A4.8%

57.6%
24.3%
0.6%

15.2%
87.5%
76.9%
68.9%
13.3%

0.069
0.014

0.019

0.030

0.014

0.024

0.037
0.014

CAD, corcaary artery disease; CBT, catheter based theragy; DR, do-not.cesuscitale; DT, deep vein thrombosis; ECMD, extracorpareal membrane

coygenation; IPTW, irverse-probabiity treatment weighting; PE, pulmonary embaolism; S0, standard deiation; SMD, standardized mean difference; VIE,
bolism
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Figure: Outcomes After IPTW
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