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Abstract

Background: Apixaban (2.5 mg) taken
twice daily has been shown to substan-
tially reduce the risk of venous thrombo-
embolism (VTE) compared with placebo
for the primary thromboprophylaxis of
ambulatory patients with cancer who are
starting chemotherapy and are at
intermediate-to-high risk of VTE. We aimed
to compare the health system costs and
health benefits associated with primary
thromboprophylaxis using apixaban with
those associated with the current standard
of care (where no primary thrombopro-
phylaxis is given), from the perspective of
Canada’s publicly funded health care sys-
tem in this subpopulation of patients with
cancer over a lifetime horizon.

Methods: We performed a cost-utility
analysis to estimate the incremental cost
per quality-adjusted life-year (QALY)
gained with primary thromboprophylaxis
using apixaban. We obtained baseline
event rates and the efficacy of apixaban
from the Apixaban for the Prevention of
Venous Thromboembolism in High-Risk
Ambulatory Cancer Patients (AVERT) trial
on apixaban prophylaxis. We estimated
relative risk for bleeding, risk of complica-
tions associated with VTE treatment, mor-
tality rates, costs and utilities from other
published sources.

Results: Over a lifetime horizon, apixaban
resulted in lower costs to the health

system (Can$7902.98 v. Can$14 875.82)
and an improvement in QALYs (9.089 v.
9.006). The key driver of cost-effectiveness
results was the relative risk of VTE as a
result of apixaban. Results from the prob-
abilistic analysis showed that at a willing-
ness to pay of Can$50000 per QALY, the
strategy with the highest probability of
being most cost-effective was apixaban,
with a probability of 99.87%.

Interpretation: We found that apixaban is
a cost-saving option for the primary
thromboprophylaxis of ambulatory
patients with cancer who are starting
chemotherapy and are at intermediate-to-
high risk of VTE.

venous thromboembolism (VTE) than the general popula-
tion,! based on the hypercoagulable state associated with
the cancer itself, patient characteristics and antineoplastic treat-
ments.? Despite this increased risk for VTE, clinical guidelines do
not recommend the use of primary thromboprophylaxis in
unselected ambulatory patients with cancer,** because this strat-
egy has been associated with a small absolute reduction in symp-
tomatic VTE and a nonstatistically significant trend in increased
major bleeding events.®
The Khorana score uses the cancer type and individual
patient characteristics to predict the risk of VTE in patients who
are about to begin chemotherapy.’ This score has been evalu-
ated prospectively for its capacity to identify patients with can-
cer who are at higher risk for VTE and, therefore, may be used to
select those patients who are more likely to benefit from primary

P atients with cancer are 4-7 times more likely to acquire

thromboprophylaxis.®2® The 2019 Apixaban for the Prevention of
Venous Thromboembolism in High-Risk Ambulatory Cancer
Patients (AVERT) trial assessed the use of a low-dose direct oral
factor Xa inhibitor (apixaban 2.5 mg twice daily) for primary
thromboprophylaxis in ambulatory patients with cancer who
were starting chemotherapy and were at intermediate-to-high
risk of VTE (with a Khorana score > 2).2° The study found that
patients randomly assigned to apixaban had a significantly lower
risk of VTE compared with placebo. The study also reported that
apixaban was not associated with an increase in major bleeding
during the on-treatment period. Subsequent to the published
results of the AVERT trial and the Efficacy and Safety of Rivaroxaban
Prophylaxis Compared with Placebo in Ambulatory Cancer
Patients Initiating Systemic Cancer Therapy and at High Risk for
Venous Thromboembolism (CASSINI) trial,!* clinical guideline
recommendations were updated to endorse the consideration of
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primary thromboprophylaxis in high-risk ambulatory patients
with cancer (Khorana score > 2) before the start of chemother-
apy.*® Given the novelty of this recommendation and supporting
data, individualized discussions regarding the risk of bleeding,
expected benefits and overall costs are also encouraged.

To provide a better framework to support societal discussions
on primary thromboprophylaxis in this patient population, we
aimed to compare the health system costs and health benefits
associated with the use of apixaban primary thromboprophylaxis
with those associated with the current standard of care (where
no primary thromboprophylaxis is given), from the perspective of
Canada’s publicly funded health care system.

Methods

Study design and population

We conducted a cost-utility analysis that compared health system
costs and clinically relevant outcomes relating to apixaban pri-
mary thromboprophylaxis with usual care (which did not include
the use of primary thromboprophylaxis) among ambulatory
patients with cancer who were starting chemotherapy and were

After 6 months

at intermediate-to-high risk of VTE. Our analysis addressed the
decision problem relating to whether apixaban should be reim-
bursed for this subpopulation of patients within Canada’s publicly
funded health care system.

Consistent with the AVERT trial, our study population included
ambulatory patients aged 18 years or older, with a new diagnosis or
progression of cancer, who were starting chemotherapy and had a
modified Khorana score of 2 or more (modified by the inclusion of
myeloma and renal cancer as high-risk, and brain cancers as very
high-risk cancer types).1° In the AVERT trial, patients were randomly
assigned apixaban 2.5 mg twice a day or usual care (i.e., patients
received only a placebo). Our primary efficacy outcome was the first
major venous thromboembolic event (defined as a proximal deep
vein thrombosis [DVT] or pulmonary embolism [PE]). Our primary
safety outcome was major bleeding, as defined by the International
Society on Thrombosis and Haemostasis (ISTH).*? Patients took
apixaban for a median of 157 days and were followed for 180 days.

Model design and inputs
We used a decision tree and a Markov model (Figure 1) to simulate
costs and outcomes for patients who received either apixaban for
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Figure 1: Model structure. Note: CRNMB = clinically relevant non-major bleeding, CTEPH = chronic thromboembolic pulmonary hypertension, ICH =
intracranial hemorrhage, PTS = postthrombotic syndrome, VTE = venous thromboembolism. *Patients can transition to death at any point in the model

because of age-specific mortality, cancer or complications.
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primary thromboprophylaxis or placebo over a lifetime horizon.
We conducted scenario analyses to address the model’s struc-
tural uncertainty relating to the extrapolation of data from a
trial with a limited follow-up period (6 mo in the AVERT trial) and
the emerging use of direct oral Xa inhibitors for the treatment of
cancer-associated thrombosis. Efficacy and costs associated
with apixaban were applied over the trial duration (6 mo) for the
base-case (lifetime model) and scenario analyses. To account
for uncertainty, our model conservatively assumed that there
was no difference in the risk of VTE for the 2 treatment arms
beyond the trial period. We used a cycle length of 1 month
based on the dosing schedules for the treatment of VTE and the
expected duration of symptoms in an acute VTE event (before
transitioning to more long-term symptoms in some patients).
The model was run over a patient’s lifetime horizon (20.6 yr),
based on the life expectancy in Canada.®

We separated the model into 2 parts to better capture the
dynamic risk of VTE in patients with cancer, and to incorporate
differences in costs and risk of complications during different
stages of the disease. In the first part, we described the disease
pathway for patients with cancer who received primary thrombo-
prophylaxis. The second part described the disease pathway for
patients with cancer who had a first VTE event and who were
receiving secondary thromboprophylaxis with anticoagulants
(beyond the first month of treatment for cancer-associated
thrombosis).

Our model included 17 discrete health states (Appendix 1,
available at www.cmaj.ca/lookup/doi/10.1503/cmaj.210523/tab
-related-content) and was based on the following assumptions:
patients received 1 chemotherapy regimen for 6 months before
moving into complete remission; patients were assumed to be
cured of cancer if they survived 5 years from the start of chemo-
therapy (meaning that their risk for VTE returns to that of the
general population after 5 yr); primary thromboprophylaxis using
apixaban was stopped if a first VTE or major bleeding event
occurred; patients in the “first VTE” state received treatment-
dose dalteparin (at 200 1U/kg) for cancer-associated thrombosis;
patients in the “secondary thromboprophylaxis state without
complications” continued to receive anticoagulation therapy
with dalteparin over their remaining lifetime at a reduced dose
(150 IU/kg; patients who had recurrent VTE received a dose esca-
lation of dalteparin); and anticoagulation therapy with daltepa-
rin was stopped if a patient had major bleeding or intracerebral
hemorrhage. We chose these assumptions to best fit the current
practice in the management of cancer-associated thrombosis®*®
and to coincide with the available evidence from the AVERT trial.

We identified transition probabilities, costs and utility values
through a targeted literature review. The model structure and
input parameters were validated by clinical experts to ensure
that they coincided with current clinical practice. All costs were
measured in 2020 Canadian dollars. Model input parameters are
described in Table 1 and Appendix 1.

We discounted costs and quality-adjusted life-years (QALYs)
annually at a discount rate of 1.5%, which is recommended by
the Guidelines for the economic evaluation of health technologies:
Canada.®

Sensitivity analyses

We performed a series of sensitivity analyses to assess uncer-
tainty in study results. A one-way sensitivity analysis was per-
formed for event rates, costs, proportion of patients with VTE
who were treated as inpatients, length of stay for VTE in hospi-
tal and utility values used in the model. We also conducted a
probabilistic analysis for all parameters in the model using the
Monte Carlo method with 10000 iterations. We used the results
of the probabilistic analysis to create a cost-effectiveness
acceptability curve, which shows the probability of apixaban
being cost-effective over a range of willingness-to-pay (WTP)
thresholds.

Results

Over a lifetime horizon, we found that apixaban resulted in lower
health system costs (Can$7902.98 v. Can$14875.82) and an
improvement in QALYs (9.089 v. 9.006) in patients with cancer
who received chemotherapy, from the perspective of Canada’s
health system (Table 2). The key driver of the cost-effectiveness
results was the relative risk of VTE when receiving apixaban
(Figure 2). Apixaban remained cost-effective compared with
usual care across all 1-way sensitivity analyses.

In a cohort of 1000 patients, we found that apixaban resulted
in fewer VTE events (57 v. 131), but an increase in major bleeding
(129 v. 111) and clinically relevant non-major bleeding (1242 v.
1133) over a lifetime horizon.

Results from the probabilistic analysis showed most itera-
tions lead to cost savings and improved QALYs (Figure 3). At a
commonly used WTP of Can$50000 per QALY, the strategy with
the highest probability of being most cost-effective was apixaban
(probability of 99.87%; Figure 4).

Our results are robust to changes in time horizon and model
assumptions. We performed a scenario analysis over the trial
follow-up period of 6 months (scenario analysis 1). Over
6 months, apixaban was associated with a reduction in costs to
the health system of Can$257.37 and an improvement in QALYs
by 0.001 units. However, we observed wide confidence intervals
around the mean incremental QALYs over a 6-month time
horizon.

We also performed scenario analyses by varying the proportion
of patients with cancer and a first VTE who received direct oral
anticoagulants for treatment of cancer-associated thrombosis:
50% of patients received dalteparin and 50% of patients received
edoxaban (scenario analysis 2), and 100% of patients received
edoxaban (scenario analysis 3). Results from these scenario analy-
ses were consistent with our base case results, showing that apixa-
ban lowered health system costs and improved QALYs over a life-
time horizon in all scenarios (Appendix 2, available at www.cmaj.
ca/lookup/doi/10.1503/cmaj.210523/tab-related-content).

Interpretation
We found that the use of apixaban resulted in lower health sys-

tem costs by Can$6973 and improved QALYs by 0.083 units
(30.40 quality-adjusted life-days) compared with usual care. The
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primary driver of the results was the relative efficacy of apixaban.
The relative safety of apixaban, costs and utility values had min-
imal affect on the cost-effectiveness findings. We also performed
scenario analyses by varying the time horizon from lifetime to
the trial follow-up period (6 mo) and the regimen used for the

treatment of cancer-associated thrombosis. Apixaban remained
dominant across all scenario analyses. However, owing to the
limited data available about apixaban, we observed a high level
of uncertainty around the estimates of cost-effectiveness for
apixaban over the 6-month time horizon.

Table 1 (part 1 of 2): Model input parameters

Parameter

Mean + SE* Source

Transition probability

Baseline risk of primary VTE (0-6 mo)

Baseline risk of primary VTE (6 mo-5 yr)

Annual risk of primary VTE (> 5 yr), mean

Six-month risk of major bleeding (0-5 yr)

Annual risk of major bleeding (> 5 yr)

Six-month risk of CRNMB

Monthly drug stoppage rate (unrelated to death, VTE or bleed)

Time variant risk
Time variant risk
0.0001
0.0109 £ 0.0063
0.0045 +0.0009
0.0509 +0.0133
0.0590

Carrier et al.*®
Blix et al.**
Alotaibi et al.*®
Carrier et al.?®
Castellucci et al.*®
Carrier et al.*?

Carrier et al.1°

For cancer patients with a history of VTE, who are receiving treatment for secondary thromboprophylaxis

Annual risk of CRNMB

Annual risk of major bleeding (non-ICH)
Six-month risk of ICH

Annual risk of recurrent VTE

Two-year risk of CTEPH

Two-year risk of PTS

0.1709 £0.0167
0.0495 +0.0096
0.0036 £0.0026
0.1345+0.0151
0.0320 +£0.0061
0.1270£0.0168

Raksob et al.,*” Ihaddadene et al.*®
Raksob et al.,'” Ihaddadene et al.*®

Roja-Hernandez et al.,* Ihaddadene et al.*®

Raksob et al.'”

Ende-Verhaar et al.?

Kahn et al.*

For cancer patients with a history of VTE, who are not receiving treatment for secondary thromboprophylaxis

Six-month risk of CRNMB

Six-month risk of major bleeding (non-ICH)

Annual risk of ICH

Annual risk of recurrent VTE

Mortality

Baseline age-adjusted mortality for general population
Excess mortality due to cancer, hazard ratio

Excess mortality due to VTE, mean (95% Cl)

Excess mortality due to major bleeding, mean (95% Cl)
Excess mortality due to ICH, mean (95% Cl)

Excess mortality due to CTEPH, mean (95% Cl)
Relative risk due to apixaban

CRNMB, mean (95% Cl)

Major bleeding, mean (95% Cl)

VTE, mean (95% CI)

Proportion of patients with ICH who have a major ICH

Proportion of patients who experience major bleeding and
resume anticoagulation treatment

DVT and PE management

DVT length of stay, d; mean (95%Cl)

DVT proportion managed as inpatient, mean (95%Cl)
PE length of stay, d; mean (95%Cl)

PE proportion managed as inpatient, mean (95%Cl)

0.0509 +£0.0133
0.0109 £0.0063
0.0003 +0.0001
0.0838 +0.0086

10.97
2.20 (2.05 t0 2.40)
2.10 (1.60 to 2.90)
2.60 (2.09 to 3.24)
12.25 (10.27 to 14.31)

1.296 (0.663 t0 2.533)
1.960 (0.800 to 4.820)
0.143 (0.043 to 0.477)
0.50
0.00

6.70 (5.00 to 8.00
0.19 (0.00 to 0.40
7.80 (6.00 t0 9.00

(

)
)
)
0.67 (0.30 t0 0.75)

Carrier et al.1°
Carrier et al.*°
Sacco et al.”?

Cohenetal.®

Statistics Canada?

Canadian Cancer Society®

Sorensen et al.?®

Nagata et al.?’

Gonzalez-Perez et al.?®

Delcroix et al.?®

Carrier et al.1°

Pooled from AVERT® and CASSINI* trials; Li et al.*°

Carrier et al.t°
Murthy et al.?

Lietal.®?

CADTH?
CADTH?*
CADTH?*
CADTH?
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Table 1 (part 2 of 2): Model input parameters

Parameter Mean + SE* Source
Cost, $

CRNMB treatment 383+122 CADTH?*

Major bleeding treatment (non-ICH) 9191 +2424 MOHLTC3** (0OSoB), MOHLTC?* (OCCI)
ICH, mean + SD 16962 + 16705 Specogna et al.*®

Post-ICH 756 + 25% of base case CADTH,* Goeree et al.*’

CTEPH treatment

91412 + 25% of base case

CADTH,* Delcroix et al.*®

yoieasay

Post-CTEPH management 140 + 25% of base case CADTH?*
PTS treatment 8181 + 25% of base case CADTH,* Caprini et al.*
Post-PTS management 299 + 25% of base case CADTH,* Caprini et al.*
Primary VTE treatment
DVT outpatient 759 CADTH,* MOHLTC (OSoB),* MOHLTC?* (OCCI)
DVT per inpatient day, mean (95%Cl) 1558 (1000 to 1947) MOHLTC? (OCCl)
PE outpatient 1551 CADTH,* MOHLTC (OSoB),* MOHLTC? (OCCI)
PE per inpatient day, mean (95%Cl) 1655 (1000 to 2563) MOHLTC* (OCCl)
Medication — LMWH 1221.58 MOHLTC® (ODBF)
Medication — DOAC 274.60 MOHLTC®® (ODBF)
Recurrent VTE treatment 8083 T
Post VTE management — LMWH 937 +25% of base case MOHLTC3** (OSoB), Dranitsaris et al.,*
MOHLTC® (ODBF)
Post VTE management — DOAC 144 + 25% of base case MOHLTC3** (OSoB), MOHLTC3® (ODBF)
Apixaban per month 98.02 MOHLTC® (ODBF)
Utility value
Baseline health utility value for patients with cancer 0.824 +0.045 Sullivan et al.,** McCarter et al.,*? Allareddy et al.,*
Best et al.,* Curran et al.,* Doyle et al.,*
Fossa et al.,*” Uyl-de Groot et al.,* Jewell et al.,*
Krahn et al.,>® Kulkarni et al.,>* Papaioannou et al.,*
Pelligra et al.,®* Rogers et al.,>* Romanus et al.,*®
Shiroiwa et al.,*® Stewart et al.””
Disutility: primary or recurrent VTE 0.142 £ 0.022 Hogg et al.*®
Disutility: CRNMB 0.013+0.003 Sullivan et al.**
Disutility: MB (non-ICH) 0.270 +0.024 Hogg et al.>®
Disutility: major ICH 0.770 £ 0.166 Hogg et al.*®
Disutility: minor ICH 0.170 £ 0.094 Hogg et al.®
Disutility: ICH (weighted average of major and minor ICH) 0.470+0.130 Hogg et al.*®
Utility: Post ICH 0.150 £ 0.166 Hogg et al.*®
Disutility: CTEPH 0.360+0.016 CADTH,* Meads et al.*®
Utility: Post CTEPH 0.560 £ 0.016 CADTH,* Meads et al.*®
Disutility: PTS 0.050 + 0.022 Lietal.,* Lenert et al.®
Utility: Post PTS state 0.774 £ 0.045 Lenertetal.®

Note: Detailed description for each input parameter presented in Appendix 1, Table Al (available at www.cmaj.ca/lookup/doi/10.1503/cmaj.210523/tab-related-content). CADTH =
Canadian Agency for Drugs and Technologies in Health, Cl = confidence interval, CRNMB = clinically relevant non-major bleeding, CTEPH = chronic thromboembolic pulmonary
hypertension, DOAC = direct oral anticoagulants, DVT = deep vein thrombosis, ICH = intracerebral hemorrhage, LMWH = low-molecular-weight heparin, MOHLTC = Ontario Ministry of
Health and Long-Term Care, OCCI = Ontario Case Costing Initiative, ODBF = Ontario Drug Benefit Formulary, 0SoB = Ontario Schedule of Benefits, PE = pulmonary embolism, PTS =
post-thrombotic syndrome, SE = standard error, VTE = venous thromboembolism.

*Unless stated otherwise.

tSources for resource use and unit costs for recurrent VTE are the same as those for primary VTE. Dosage for patients with recurrent VTE was assumed to be 120% of that for primary VTE.
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Table 2: Results from base-case analysis

Mean cost (95% Cl), Mean QALYs Mean LYs
Treatment (Can$) (95% Cl) (95% Cl)
Usual care 14875.82 9.006 12.658

(10511.47 to 21952.46) (8.150 t0 9.613) (12.606 to 12.697)

Apixaban 7902.98 9.089 12.738

(5500.67 to 13216.39) (8.177t09.732) (12.685 to 12.760)
Incremental difference -6972.84 0.083 0.080
(apixaban v. usual care) (-11324.68 to -3697.13) (0.013 t0 0.157) (0.044 t0 0.114)

Note: Cl = confidence interval, LY = life-year, QALY = quality-adjusted life-year.

RR of VTE due to apixaban —
Discount rate (0%-3%) -
Utility in post-PTS state
Post VTE management costs
Risk of CTEPH

Primary VTE treatment cost

Risk of IC bleed (On treatment for secondary
prophylaxis of VTE, after primary VTE)

Risk of PTS
Utility in "post-IC bleed" state —

RR of major bleeding due to apixaban —

Risk of major bleeding (non-IC bleed) (On-treatment
for secondary prophylaxis of VTE, after primary VTE)

Post PTS management cost —

Risk of IC bleed (On treatment for secondary
prophylaxis of VTE, after recurrent VTE)

PE proportion managed as inpatient —
Risk of recurrent VTE —

CTEPH treatment cost —

DVT proportion managed as inpatient —

PE length of stay —

m Upper bound  m Lower bound

RR of CRNMB due to apixaban —

0 2000 4000 6000 8000 10000 12000 14000 16 000
Net monetary benefit, Can$
Figure 2: One-way sensitivity analyses. Note: CRNMB = clinically relevant non-major bleeding, CTEPH = chronic thromboembolic pulmonary hyper-

tension, DVT = deep vein thrombosis, ICH = intracranial hemorrhage, PE = pulmonary embolism, PTS = postthrombotic syndrome, RR = relative risk,
VTE = venous thromboembolism.
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Figure 3: Cost-effectiveness plane for base-case analysis. Note: QALY = quality-adjusted life-year.

In 2020, a cost-effectiveness analysis involving a hypothetical
cohort in the United States suggested that low-dose direct oral
Xa inhibitors were cost-effective for the prevention of VTE in
ambulatory patients with cancer who started chemotherapy and
were at increased risk of VTE (Khorana score > 2), with an incre-
mental cost-effectiveness ratio of US$11947 per QALY gained.*
This analysis was based on the pooled efficacy and safety results
of both the AVERT and CASSINI trials. Our results are consistent
with those from the US study. However, our cost-effectiveness
analysis differs from the US study in several noteworthy ways.
First, our analysis involved Canada’s publicly funded health care
system. Therefore, costs and health system usage are reflective
of this environment. Second, we made use of patient-level data
from the AVERT trial, instead of summary results, which
increases the specificity of our results for this patient population
in Canada. Third, although combining the efficacy and safety
results from the AVERT and CASSINI trials has the advantage of
decreasing the uncertainty around these estimates, there are
important differences between the 2 trials, which should lead to a
more nuanced interpretation of each trial’s results and caution
when combining their data. The patient populations in the 2 trials
differed, most likely because of the use of the modified Khorana
score in the AVERT trial and the Khorana score in the CASSINI
trial to identify potential participants and the exclusion of
patients with intracranial disease in the CASSINI trial. In addition,
the CASSINI trial mandated the use of serial screening compres-
sion ultrasonography of the lower extremities throughout the
follow-up period, which is not standard of care in ambulatory

100
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40 1
30
20 |
10 4

Probability of apixaban being
cost-effective, %

100000 150000 200000 250000 300000
WTP per QALY gained, $

0 50000

Figure 4: Cost-effectiveness acceptability curve for primary analysis.
Note: QALY = quality-adjusted life-year, WTP = willingness to pay.

patients with cancer. The cost, impact on patients’ quality of life
and most appropriate use of screening compression ultrasonog-
raphy are unknown. Finally, the definition of an outcome was
inconsistent between the 2 studies. Although both the AVERT
and CASSINI trials used a composite outcome (by combining end
points with varying degrees of clinical severity), the CASSINI trial
included VTE events that were of lesser or unknown clinical sig-
nificance, such as symptomatic distal or proximal DVT found on
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screening compression ultrasonography. These differences in
patient populations, use of screening compression ultrasonog-
raphy to identify asymptomatic DVT, and the divergence in com-
posite outcomes to include less clinically significant and
screening-detected events may account for the lack of significant
efficacy of rivaroxaban in the CASSINI trial, which is contrary to
the findings in the AVERT trial.

Although additional data on the optimal duration and effec-
tiveness of primary thromboprophylaxis using apixaban are
needed, our results support the coverage of low-dose apixaban
by Canada’s publicly funded health care system for primary
thromboprophylaxis in ambulatory patients with cancer who
are starting chemotherapy and have a modified Khorana score
of 2 or more. The prevention of VTE during the first 6 months
after the start of chemotherapy translates to cost savings, which
persist throughout the patient’s lifetime, by avoiding future
complications including VTE, chronic complications of VTE and
increased bleeding risk when receiving anticoagulation for the
management of VTE. The use of apixaban for primary thrombo-
prophylaxis appears to be a well-tolerated intervention, which
further increases quality of life for patients with cancer. Given
the importance and increasing costs associated with novel can-
cer treatment,®? strategies that alleviate the financial impact of
providing high-quality patient-centred care to patients with can-
cer must be sought and adopted to promote the sustainability
of the health care system. Primary thromboprophylaxis in
appropriately chosen ambulatory patients with cancer appears
to be such an intervention.

Limitations

There is uncertainty regarding the efficacy of apixaban beyond
the trial follow-up period because data are lacking on long-term
outcomes of thromboprophylaxis using apixaban. To account
for this uncertainty, our model conservatively assumed that
there was no difference in the risk of VTE for the 2 treatment
arms beyond the trial period. In addition, there was a high level
of uncertainty around the estimate of the relative safety of apix-
aban derived from the AVERT trial because of the small number
of outcomes. Therefore, our study used synthesis-based esti-
mates to supplement the patient-level data from the AVERT trial
for the relative safety of apixaban by combining the major
bleeding events from the AVERT and CASSINI trials that evalu-
ated the use of oral anticoagulants for thromboprophylaxis
among this patient population. This practice was justified
because both trials used the same definitions for bleeding out-
comes. Furthermore, we were unable to perform subgroup
analysis by Khorana score or tumour type because the AVERT
trial was not sufficiently powered to detect statistically signifi-
cant differences by patient subgroups. Our study used data on
resource use for the treatment of VTE, clinically relevant non-
major bleeding and major bleeding derived from populations of
patients without cancer. Previous research has shown that
length of stay for treatment of VTE among patient populations
with cancer is longer than that for those without cancer.®® This
suggests that our finding of cost savings due to reduction in inci-
dence of VTE attributable to apixaban may be an underestima-

tion. In addition, we did not consider low-molecular-weight hep-
arin as a comparator because of the lack of direct or indirect
evidence comparing the efficacy of apixaban to low-molecular-
weight heparin among ambulatory patients with cancer. Finally,
our results are not generalizable to patients with cancer who
have undergone surgery but have not received chemotherapy
because only patients who started a new course of chemother-
apy were eligible for the AVERT trial.

Conclusion

We found that within Canada’s publicly funded health system,
primary thromboprophylaxis with apixaban in selected ambula-
tory patients with cancer is cost saving.
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