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Cancer associated thrombosis (CAT) remains a leading cause of mortality in cancer
patients, second only to the malignancy itself, despite extensive anticoagulation efforts.* In two
large studies, low weight molecular heparin (LMWH) monotherapy was established as the
optimal short- and long- term treatment in these patients and current guidelines recommend
LWMH monotherapy as the preferred first-line regimen for CAT.>* However, analysis of national
prescription databases demonstrates that only 25% of patients are started on LWMH
monotherapy regimen at time of diagnosis and furthermore only 37% of those initiating LWMH
remain on it for the recommended period of 6 months.*

To reduce variation in care and ensure greater compliance with current guidelines, we
created a centralized service for the care of cancer patients with suspected and diagnosed deep
vein thrombosis (DVT) and/or pulmonary embolism (PE), together described as venous
thromboembolism (VTE), at the Cleveland Clinic. The CAT clinical service was designed to
provide outpatient urgent and long-term management based on current guidelines for cancer
patients.> The goals of this service were to standardize initial treatment, reduce variation in
care, minimize need for hospital admissions and assess the costs of recurrence and bleeding.

The CAT clinical service was set up in the outpatient clinics of Taussig Cancer Institute
at the main campus of the Cleveland Clinic. The service is staffed by midlevel providers and
offers urgent outpatient consultation when cancer patients present with findings suspicious for a
DVT or PE, including leg or arm swelling, pain, or incidental diagnosis on imaging. Referred
patients are subsequently evaluated further, by ultrasound and chest imaging if necessary. If
patients are diagnosed with VTE, outpatient anticoagulation is implemented when feasible. We
used a carepath to streamline prescription recommendations. The data collected over the first
year of the new service are presented here.

The study population comprised consecutive patients referred to the CAT clinical service
from inception in August 2014 through July 2015. The demographics, cancer types,

hospitalizations, and VTE histories were recorded to assess the characteristics of the cancer



patient population presenting with suspected or diagnosed VTE. The treatment regimens
recommended and followed by patients who were found to have an acute VTE were gathered
and the outcomes of various regimens over this time period were compiled. The recommended
first-line anticoagulation regimen was 6 months of LMWH. Enoxaparin was selected as it is
currently the most widely available and widely covered LMWH by US insurance plans and is on
formulary at our institution. Patient charts were evaluated to determine the reasons underlying
variations, if any, in this treatment regimen. Outcomes data included recurrence of VTE, major
or clinically relevant bleeding, hospitalization due to initial diagnosis, and bleeding. Bleeding
outcomes were classified according to International Society on Thrombosis and Haemostasis
recommendations. VTE recurrences were classified as symptomatic clots substantiated by
radiographic findings that were diagnosed within 6 months of an initial VTE event.® To obtain
VTE recurrence data, all patient charts were reviewed for recurrences treated at Cleveland
Clinic and outside hospitals.

The study population comprised 221 patients with suspected VTE seen by the CAT
clinical service. Patients were 51% female, with a median age of 62+13 years. The most
commonly observed cancer types were hematologic malignancies (23%, N=50 of 221), breast
cancer (10%, N=22 of 221), primary brain tumors (10%, N=22 of 221), pancreatic cancer (10%,
N=21 of 221), and lung cancer (10%, N=21 of 221). The most common presentations were
lower extremity swelling (80%, N=176 of 221), and upper extremity swelling (12%, N=26 of
221). VTE was diagnosed in 51 patients (23%, N=51 of 221). Of these, 39 patients (76%) had
DVT, 5 (10%) had PE, and 7 (14%) had both. Hospitalization for VTE was necessary in only
25% (N=13 of 51) of cases. Of these, 8 required hospitalization for DVT (21%, N=8 of 39) and 5
required hospitalization for both DVT and PE (71%, N=5 of 7). The mean and median costs of
hospitalization for VTE (all costs) were US$7,656 and US$2,842, respectively, whereas the
mean and median costs of outpatient treatment of VTE were US$1,160 and US$824

respectively.



Initial treatment for 94% (N=48 of 51) of patients was with 1.5mg/kg/day of enoxaparin.
Other treatments included warfarin (2%, N=1 of 51), heparin (2%, N=1 of 51), and apixaban
(2%, N=1 of 51). Of patients started on enoxaparin, 71% (N=34 of 48) remained on enoxaparin
for the duration of their care, while 16% (N=8 of 48) were bridged to warfarin after a median of 9
days and 10% (N=5 of 48) were taken off anticoagulants due to bleeding or other
considerations. Common causes for transitioning to warfarin were financial considerations
(50%, N=4 of 8), patient preference (38%, N=3 of 8), and poor renal function (13%, N=1 of 8).

VTE recurred in 14% (N=7 of 51) of patients with a median follow-up of 3.5 months.
Recurrences occurred in 9% (N=3 of 34) of patients on enoxaparin monotherapy, in 22 % (N=2
of 9) of patients started on or bridged to warfarin and 33% (N=2 of 6) of patients taken off
anticoagulation. A total of 10 recurrent VTE events occurred in 7 patients. Of these, 4 required
hospitalization. The mean and median costs of hospitalization for recurrence (all costs) were
US$19,528 and US$18,627, respectively. The mean and median costs of initial outpatient care
(excluding drug costs) for recurrent VTE were US$998 and US$728, respectively.

Major or clinically relevant bleeding was seen in 14% (N=7 of 51) of patients on
anticoagulants, with 86% (N=6 of 7) requiring hospitalization. The risk of bleeding in patients on
enoxaparin (15%, N=5 of 34) was similar to that seen in patients who bridged to warfarin (14%,
N=1 of 8). The mean and median costs of hospitalization for bleeding (all costs) were
US$11,754 and US$8,806 respectively. Outpatient and inpatient cost data is summarized in
Table 2.

Centralizing care of CAT reduces treatment variation and appears to improve patient
related outcomes including the need for VTE-related hospitalizations and recurrent VTE.
Substantially more patients were started on first-line LWMH at initial VTE diagnosis compared to
national benchmarks, 94% versus 44% respectively.” Treatment with warfarin was then
selectively attempted in 16% of patients, following a mean of 9 days on LWMH, predominantly

due to financial considerations. By comparison, national datasets indicate that warfarin



utilization nationwide, at initial diagnosis or following a LWMH bridge, is as high as 48%.* Our
data therefore support the hypothesis that a specialized service devoted CAT can result in
higher rates of treatment with LWMH for longer periods of time. The lower rates of recurrence
with the CAT clinical service patient population, 14% (N=7 of 51), may be a result of higher
enoxaparin utilization. Despite these findings, it is evident from the small group of patients that
opted to switch from enoxaparin to warfarin that further improving compliance will be
challenging given ease of administration and out-of-pocket costs as hurdles.

The reduction in recurrence associated with LWMH treatment versus warfarin that was
previously demonstrated in establishing LWMH as the first line treatment is also evident in our
study cohort.? Based on the data from the CAT service, a potential recurrent VTE event can be
prevented for every 8 patients that are treated with enoxaparin rather than warfarin during the
first 3.5 months following an acute VTE event. Prior larger scale studies comparing LWMH and
warfarin suggest that the number of patients treated with enoxaparin would need to be greater
to prevent a single VTE event.>® Potential savings per VTE event prevented over this period
would be the weighted mean cost of treating a recurrent event in a hospital ($19,528) and
outpatient setting ($998), which is approximately $8410. Cost considerations have to be
weighed against patient preference and the cost of LMWH, including direct to patient costs,
which can be significant with many insurance plans.

Additional potential savings associated with the CAT clinical service may include those
from expanded outpatient management of CAT over hospitalization. The cost of hospitalization
for a VTE event is several times higher than the cost of outpatient care, $2842 versus $824 for
initial events. Outpatient management of DVT and PE has been extensively studied in the
general population, with most studies demonstrating that outpatient treatment is appropriate in
patients with adequate renal function to tolerate LWMH and no additional indications for
hospitalization.”® In studies assessing the feasibility of expanding outpatient care in the cancer

population, 30-63% of patients received outpatient care without a significant difference in



outcome or better outcomes in those receiving outpatient care.®'° The outpatient treatment rate
of 75% for initial events seen over the course of this study suggests an improvement over
general benchmarks for this diagnosis. Reducing unnecessary hospitalizations is important for
cancer patients as well as for health care systems. Notably the hospitalization rate observed for
VTE recurrences, 40%, was substantially higher than for index VTE episodes, emphasizing the
need to reduce recurrent VTE with appropriate first-line treatment.

In summary, we demonstrated that a centralized CAT clinical service can reduce but not
eliminate admissions for VTE. Larger health care systems should consider the development of
such a service for the management of VTE in cancer patients as it can lead to significant cost
savings and reduce unnecessary exposure of this vulnerable patient population to hospital

environment.



Table 1: Outpatient and Inpatient Costs for Initial and Recurrent VTE Events

Outpatient | Hospitalization
Initial VTE 38 13
Mean Costs $1,160 $7,656
Median Cost $824 $2,842
Recurrent VTE* 6 4
Mean Costs $998 $19,528
Median Cost $728 $18,627
Bleeding 1 6
Mean Costs $11,754
Median Cost $8,806

*A total of 10 VTE events occurred in 7 patients
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