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ABSTRACT

Background: Direct oral anticoagulants (DOACs) have demonstrated clinical
benefits and better patient adherence over low-molecular-weight heparin
(LMWH) in treating patients with cancer-associated venous thrombosis (CAT).
We aimed to compare the cost-effectiveness of DOACs against LMWH in
patients with CAT from the perspective of the Hong Kong healthcare system.
Methods: A Markov state-transition model was performed to estimate the
incremental cost-effectiveness ratio (ICER) per quality-adjusted life years
(QALYs) for DOACs and LMWH in a hypothetical cohort of 10,000 patients
with CAT over a 5-year lifetime horizon. The model was primarily based on
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the health states of no event, recurrent venous thromboembolism, bleeding,
and death. Transition probabilities, relative risks, and utilities were derived
from the literature. Resource cost data were obtained from the Hong Kong
Hospital Authority. Deterministic and probabilistic sensitivity analyses tested
the robustness of the results.

Results: Relative to LMWH, DOACs were associated with increased QALYs (1.52
versus 1.50) at a lower medical cost of USD 2,232 versus 8,224 in five years. The
cost of LMWH was the main contributor to the outcome. Out of 10,000
simulated cases, DOACs were dominant in 15.8% and cost-effective in 42.1%,
at the willingness-to-pay threshold of USD 148,392 per additional QALY.
Conclusions: DOACs were associated with greater QALY improvements and
lower overall costs compared to LMWH. Accounting for uncertainty, DOACs
were between cost-effective and dominant in 57.9% of cases. DOACs are a
cost-effective alternative to LMWH in the management of CAT in Hong Kong.
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Introduction

Cancer-associated venous thrombosis (CAT) is the second leading cause of
death in patients with cancer. It is associated with a high risk of mortality and
morbidities, including recurrent venous thromboembolism (VTE) and bleeding
(Khorana et al.,, 2007). A recent study highlighted that out of the 17,271 patients
with CAT who participated in the worldwide RIETE registry between 2001 and
2020, 1,760 (10.2%) patients passed away within a 30-day follow-up period.
Among these patients, 235 (13.4%) died due to fatal pulmonary embolism
(PE), whereas 95 (5.4%) succumbed to fatal bleeding (Bertoletti et al., 2023).
Compared to patients with active cancer and without VTE, patients with CAT
seek medical care more frequently, leading to 2-fold higher healthcare costs
in all settings and 4-fold higher drug costs, posing a significant financial
burden to their families and the healthcare support system (Shah et al., 2018).

According to current guidelines, low-molecular-weight heparin (LMWH) and
direct oral anticoagulants (DOACs) are the main anticoagulant medications
used to manage CAT (Farge et al., 2022; Key et al.,, 2020; Lyman et al.,, 2021).
As a newer class of oral anticoagulants since 2010, DOACs have been shown
to have various advantages over parenteral LMWHSs, including convenience,
absence of injection-site reactions and infections, improved patient compli-
ance, as well as comparable level of effectiveness and safety (McShane et al.,
2020; Raskob et al., 2018). Apart from the safety and effectiveness profile,
medical costs are also a critical consideration for healthcare institutions
given limited budgets. Previous studies have compared DOACs and LMWH
in managing CAT in various countries (de Jong et al., 2020; Li et al,, 2019;
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Lopes et al., 2020; Wumaier et al., 2021). These studies revealed that DOACs
were between dominant and cost-effective, with a wide range of incremental
cost-effectiveness ratios (ICERs), ranging from 112,896 to 623,459 United States
dollars (USD) per quality-adjusted life-year (QALY) gained by DOAC users over
five years. This wide variability could be attributed to various locally-specific
factors, including income levels, healthcare systems, patient ethnicities, and
medication accessibility across different countries (Al Mukdad et al., 2019).

Hong Kong is globally recognised as one of the regions with top life
expectancy (The World Bank, 2024). Its healthcare system receives approxi-
mately 19 percent of the government’s recurrent expenditure annually
(Hong Kong Special Administrative Region Government, 2024). All Hong
Kong citizens are provided with healthcare services under this system,
either free of charge or at a nominal fee. Thus, both clinical oncologists
who prescribe anticoagulants and patients are not sensitive to the price of
medications or the management of adverse drug reactions. In Hong Kong,
LMWH remains the first-line treatment for most patients with CAT.
However, there is currently a lack of economic evaluation studies in Hong
Kong that compare the cost-effectiveness of DOACs versus LMWH in patients
with CAT. This information is crucial to guide DOACs and LMWH usage from
an institutional perspective, to help reduce government healthcare expendi-
ture while ensuring that patients continue to receive optimal care. This
approach enables the strategic allocation of limited healthcare resources to
areas with greater clinical needs, without compromising patient outcomes.

Thus, our study aims to compare the cost-effectiveness of DOACs versus
LMWHSs in patients with CAT. Our results provide evidence for clinical
decision-making and optimisation of medical resource allocation for patients
with CAT in Hong Kong.

Materials and methods
Model overview

This study compared the cost-effectiveness of DOACs against LMWH in
patients with CAT from the Hong Kong healthcare system perspective. A
Markov state-transition model was constructed to evaluate the cost-effective-
ness of DOACs versus LMWH by simulating the accumulative medical costs and
quality-adjusted life years for patients with CAT (Figure 1). We used a hypothe-
tical cohort of 10,000 patients with new CAT diagnoses who were eligible for
either drug. The model was based on eight transition states: ‘no event (on treat-
ment)’, ‘no event (off treatment)’, ‘recurrent VTE' (including ‘recurrent PE" and
‘recurrent deep vein thrombosis [DVT] ‘), ‘major bleeding’ (MB, including ‘intra-
cranial hemorrhage [ICH]" and ‘non-ICH MB’), ‘clinically relevant non-major
bleeding (CRNMBY)’, and ‘death’ (including death related to PE, ICH, non-ICH
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Clinically relevant non-major bleeding (CRNMB)

Non-ICH major bleeding

No event (On treatmer Intracerebral hemorrhage (ICH)

>

Pulmonary embolism (PE)

Deep vein thrombosis (DVT)

Figure 1. Markov transition-state model diagram. This chart displays the various health
conditions that a patient can experience within the Markov transition-state model. The
arrows indicate the possible changes in the patient’s health status. The patients are sus-
ceptible to several risks, including recurrent deep vein thrombosis (DVT), recurrent pul-
monary embolism (PE), intracranial haemorrhage (ICH), non-ICH major bleeding (MB),
clinically relevant non-major bleeding (CRNMB), and death. All death states are self-
absorbing.

MB, and other reasons such as cancer progression). All patients entered the
state of ‘no event (On treatment)’ at the first cycle. They were allowed to
either remain on the initial health state or transfer to other health states, as
depicted in Figure 1, at a monthly interval. A duration of five years was selected
as an approximation for the survival period based on the nearly 40% death rate
in a twelve-month randomised controlled trial (RCT) by Raskob et al. (2018). A
3.5% yearly discount rate was applied for both costs and utilities (National Insti-
tute for Health and Care Excellence, 2022).

Model assumptions

Our Markov model had several assumptions: (1) Patients could not have more
than one adverse event simultaneously. (2) Patients could only continue, quit,
or restart the same class of anticoagulation treatment, which means switch-
ing between LMWH and DOACs was not possible. (3) Enoxaparin, nadroparin,
and tinzaparin were equally considered for the treatment of CAT in the LMWH
treatment group. Apixaban, dabigatran, edoxaban, and rivaroxaban were
equally considered for the treatment of CAT in the DOAC treatment group.
(4) Death could occur at any time.
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Model inputs

Population

The study’s hypothetical cohort of 10,000 patients with new CAT diagnoses is
defined as patients with active cancer followed by an incident diagnosis of
VTE. Based on the baseline characteristics of patients with CAT in Hong
Kong, the mean age of this cohort was 67 years, and the mean weight was
70 kg. A new cancer diagnosis, recurrent diagnosis of cancer, metastasis,
any cancer-related treatment, or palliative care in the last six months
before the first VTE diagnosis were considered active cancer (Khorana et al.,
2018). Patients in the cohort shared similar baseline characteristics and
were eligible for either LMWH or DOACs as treatment options.

Transition probabilities and relative risks

For the purpose of the current study, a meta-analysis of adverse event rates of
interest was performed using published data from the all existing RCTs com-
pleted prior to 2022, which compared DOACs to LMWH in patients with CAT,
including Hokusai-VTE, SELECT-D, Caravaggio, and ADAM VTE trials (Agnelli
et al., 2020; McBane et al., 2020; Raskob et al.,, 2018; Young et al.,, 2018).
Relative risks and transition probabilities of recurrent DVT, recurrent PE,
ICH, non-ICH MB, CRNMB, and death due to other reasons within the first
six months, as well as relative risks and transition probabilities of fatal PE,
fatal ICH, fatal non-ICH MB, and treatment discontinuation during the
entire study period were derived from the meta-analysis results. Due to the
higher occurrence of recurrent VTE and bleeding events within the first six
months, only the Hokusai-VTE study investigated the rates for adverse
events beyond this period. Therefore, the relative risks and transition prob-
abilities of recurrent DVT, recurrent PE, ICH, non-ICH MB, CRNMB, and
death due to other reasons after the first six months were directly derived
from the 7-12 months results of the Hokusai-VTE study (Di Nisio et al.,
2019; Raskob et al., 2018). Transition probability for each cycle was calculated
using the formula TP; = 1 — (1 — TP)""?, where TP, is the probability of event
each cycle, TP; is the event probability as derived from our meta-analysis or
reported in the Hokusai-VTE trial, and t is six months in this study (Gidwani
& Russell, 2020).

Utilities

Utility values were to the best available extracted from different sources. Uti-
lities of base case without treatment, recurrent PE, recurrent DVT, non-ICH
MB, and CRNMB were derived from the CATCH trial conducted using the
EQ-5D-3L questionnaire for patients with CAT (Lloyd et al., 2018). Utilities of
base case with DOAC or LMWH treatment for patients with DVT and/or PE
were obtained from technology appraisal guidance published by the National
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Institute for Health and Care Excellence (2015). Utility of ICH was derived from
a standard gamble interview for patients with acute venous thrombosis con-
ducted in a single clinic (Hogg et al., 2013).

Costs

Given the perspective of the study, only the cost of direct medical resources
was included. Drug and adverse event management costs were obtained
from the Hospital Authority Gazette (Hospital Authority, 2023). Consistent
with the pooled RCTs and local clinical practice, the assumed dosages for
different anticoagulants were as follows: enoxaparin at 1 mg/kg admini-
strated twice daily; nadroparin at 171 units/kg once daily; tinzaparin at 175
units/kg once daily. Apixaban was taken at 10 mg twice daily for seven
days, followed by 5 mg twice daily; dabigatran was taken at 150 mg twice
daily after 7.5 days of LMWH; edoxaban was taken at 60 mg once daily
after initial 7.5 days of LMWH; rivaroxaban was assumed at 15 mg twice
daily for 21 days, followed by 20 mg once daily (Hull & Lip, 2023; Leung,
2023; Lip & Hull, 2023). Costs of drugs and adverse event management
were reported in USD with an average exchange rate in 2022 of 1 USD =
7.8307 Hong Kong Dollars (HKD) (Hong Kong Monetary Authority, 2023).

Model outputs

Base case analysis

In the base-case analysis, the model estimated the cumulative cost and
QALYs for each treatment over five years. This time horizon was considered
based on the life expectancy of patients with cancer and has been widely
used in previous studies (Chiang et al., 2021; Li et al, 2019). The QALY was
calculated by summing the utilities for follow-up cycles throughout the
5-year time horizon. The ICER was computed as the difference in cost over
the difference in QALYs with DOAC relative to the LMWH treatment. A willing-
ness-to-pay (WTP) threshold of 3-fold Gross Domestic Product (GDP, USD
49,464 per capita in 2022) was adapted to determine the cost-effectiveness
of competing therapies in this study (The Hong Kong Trade Development
Council (HKTDC), 2023).

Sensitivity analyses
A one-way deterministic sensitivity analysis with a time horizon of five years
was performed for DOACs versus LMWH, where each input parameter varied
within its standard deviations (SD). In cases where SD was not applicable,
upper and lower bounds were assumed to vary by +20%.

A probabilistic sensitivity analysis with a time horizon of 5 years was also
conducted to simulate 10,000 iterations to generate a cost-effectiveness
scatter plot and acceptance curve. Log-normal type of random distributions
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was used for relative risk inputs, beta distributions were used for transition
probabilities and utility inputs, and gamma distributions were used for cost
inputs.

To assess the short-term cost-effectiveness of DOACs compared to LMWH
for CAT, a base-case analysis was re-conducted based on a 6-month time
horizon as a scenario analysis. This time horizon was chosen considering
that patients with CAT typically suffer from the highest risk of adverse
events and death within the first six months (Raskob et al., 2018).

Statistical analysis

The Consolidated Health Economic Evaluation Reporting Standards 2022
(CHEERS) was used to guide the methodological quality of our study (Huser-
eau et al.,, 2022). TreeAge Pro (Healthcare Version) 2020 was used for all health
economic analyses. R 4.0.3 (R Foundation for Statistical Computing, Vienna,
Austria) was used for the meta-analysis. All analyses were conducted by WK
and cross-checked independently by KP for quality assurance.

Results
Base case analysis

The results from the meta-analysis of four RCTs are displayed in Supplemental
Table S1, and all parameters used in the model are listed in Supplemental
Table S2. The results from the base-case analysis are shown in Table 1. In the
5-year time horizon, patients on DOACs were observed to experience 190
fewer recurrent PEs, 395 fewer recurrent DVTs, 25 fewer ICHs, 304 more non-

Table 1. Base-case analysis results for a 5-year time horizon.

Time horizon 5-year

Number of events (per 10,000 patients) DOACs LMWH Difference
PE 868 1,058 -190
DVT 877 1,272 —395
ICH 17 42 -25
MB (non-ICH) 682 378 304
CRNMB 1,209 1,033 176
Discontinue 4,402 5,960 —1,558
Death 7,485 7,499 -14
Due to PE 7 7 0
Due to ICH 0 0 0
Due to MB (non-ICH) 7 2 5
Due to other reasons 7,471 7,490 -19
Total cost (USD) per patient 2,232 8,224 —5,992
QALYs per patient 1.52 1.50 0.02

DOACs: direct oral anticoagulants; LMWH: low-molecular-weight heparins; PE: pulmonary embolism;
DVT: deep vein thrombosis; ICH: intracranial haemorrhage; MB: major bleeding; CRNMB: clinically rel-
evant non-major bleeding; USD: United States dollars; QALY: quality adjusted life years.
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ICH MBs, 176 more CRNMBs, and 14 fewer deaths (including equal number of
PE-related, no ICH-related deaths, five more non-ICH MB related deaths, and 19
fewer deaths due to other reasons) per 10,000 patients, compared to LMWH.
The total cost of treating patients with DOACs over five years was USD 2,232
per patient, while it was USD 8,224 per patient for LMWH. There was a
higher QALY among patients on DOACs (1.52) compared to LMWH (1.50),
resulting in a cost-saving of USD 5,992 and an incremental QALY difference
of 0.02, in favour of the former.

One-way deterministic sensitivity analysis

Figure 2 presents the one-way deterministic analysis of the top ten most influ-
ential parameters that contributed to the ICER outcome. The top three most
influential parameters over a 5-year time horizon were the cost of LMWH, prob-
abilities of LMWH treatment discontinuation, and relative risk for non-ICH MB
within the first six months. The cost of LMWH had the highest impact on ICER,
ranging from USD 283,654 to 463,950 per QALY. Variations in the other rel-
evant parameters had a minimal observed impact on the ICER results.

Probabilistic sensitivity analysis

For the probabilistic sensitivity analysis, DOACs maintained dominance over
LMWH in 1,578 (15.8%) out of 10,000 simulated cases, and were cost-effective

Tornado Diagram: ICER
DOACs vs. LMWH (WTP: 148,392 USD)

[ ] ] Probabilty of treatment discontinuation
Relative risk for non-ICH MB within the first six months
| | | Relative risk for recurrent DT within the first six months
Probability of death due to other reasons after the first six months
Probability of non-ICH MB-related death
[ ] ] Relative risk for recurrent PE within the first six months

Utility of recurrent PE

Probability of death due to other reasons within the first six months

Probability of PE-related death
WTP: 148,392 EV: 373,802

r T T T T T T T 1
100,000 150,000 200,000 250,000 300,000 350,000 400,000 450,000 500,000
ICER

Figure 2. One-way deterministic sensitivity analysis over a 5-year time horizon. LMWH:
low-molecular-weight heparins; PE: pulmonary embolism; DOACs: direct oral anticoagu-
lants; ICH: intracranial haemorrhage; MB: major bleeding; DVT: deep vein thrombosis;
EV: expected value; ICER: incremental cost-effectiveness ratio; USD: United States
dollars; WTP: Willing-To-Pay.
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ICE Scatterplot, DOACs vs. LMWH
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Figure 3. Probabilistic sensitivity analysis over a 5-year time horizon. DOACs: direct oral
anticoagulants; LMWH: low-molecular-weight heparins; USD, United States dollars; WTP:
Willingness-To-Pay; ICE: Incremental cost-effectiveness. Spots represent 10,000 draws of
the probabilistic analysis, and the vertical dotted line represents the WTP limit. Values of
blue pentagonal spots on the right side of the WTP line are considered dominant or
cost-effective.

in 4,211 (42.1%) out of the 10,000 cases simulated cases (Figure 3). As cost-
effectiveness acceptability curves showed in Figure 4, throughout a range
of lower WTP thresholds, relative to the base case, DOACs maintained a
higher probability of being cost-effective in 57.9%—100% of cases over a 5-
year study period.

Scenario analysis

As seen in Supplemental Table S3, based on the first 6-month short-term scen-
ario analysis time horizons, it was observed that the DOACs group had 104
fewer recurrent PEs, 110 fewer recurrent DVTs, 22 fewer ICHs, 121 more non-
ICH MBs, 22 more CRNMBs, and nine more deaths (including an equal
number of PE-related deaths, no ICH-related deaths, three more non-ICH
MB-related deaths, and six more deaths due to other reasons) per 10,000
patients, compared to LMWH. The total cost of treating patients with DOACs
over six months was USD 668 per patient, while it was USD 2,670 per
patient for LMWH. QALYs for both treatment groups were equivalent, at 0.28.

Discussion

In this cost-effectiveness analysis of DOACs and LMWH for the treatment of
CAT, we found that DOACs were associated with lower costs and higher
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CE Acceptability Curve over 5-year time horizon

4= LMWH

19 -
© —— DOACs

% lterations Cost-Effective
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o 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100000 110,000 120,000 130,000 140,000 150,000
Willingness-to-Pay (USD)

Figure 4. Acceptability curves for DOACs and LMWH over a 5-year time horizon. DOACs:
direct oral anticoagulants; LMWH: low-molecular-weight heparins; USD, United States
dollars; CE: cost-effectiveness.

QALYs over a 5-year time horizon compared to LMWH. Even though there was
no difference in QALYs in the short-term (6-month) cost-effectiveness analysis,
DOAC treatment reduced total medical costs by USD 2,002 per patient. Possible
explanations for the cost reduction include: Firstly, DOACs have lower costs in
comparison to LMWH due to factors such as generic availability in Hong Kong
(The Pharmacy and Poisons Board of Hong Kong, 2024). Secondly, DOAC treat-
ment may result in lower costs associated with managing adverse events or
complications, particularly recurrent VTE (Chen et al,, 2021).

The latest Hong Kong Cancer Statistics published in 2023, reported 38,462
new cancer cases diagnosed in 2021 (Hong Kong Hospital Authority, 2023).
Assuming a 5% cumulative incidence of VTE during cancer survival (Mulder
et al, 2021). DOAC could potentially save approximately USD 6.6 million
(HKD 51 million) annually while ensuring the quality of life of these vulnerable
patients. The results of this study underscore the significant importance of
DOACs for the treatment of VTE. Importantly, our findings are consistent
with previously published data confirming the cost-effectiveness of DOACs
over LMWH in various territories, including the US, UK, Brazil, Mainland
China, and Spain (de Jong et al, 2020; Gulati & Eckman, 2023; Li et al,,
2019; Lopes et al., 2020; Munoz et al., 2022; Wumaier et al., 2021). Moreover,
a recent Canadian cost-utility study has also highlighted the value of
apixaban as a cost-effective option for primary thromboprophylaxis in ambu-
latory cancer patients initiating chemotherapy, particularly those at inter-
mediate-to-high risk of developing VTE (Kimpton et al., 2021). These
collective findings emphasise the critical role of DOACs in effectively
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managing CAT and optimising the utilisation of healthcare resources. The
implications of these findings extend beyond clinical practice and should
inform the development of evidence-based guidelines for the treatment of
CAT in Hong Kong, and potentially worldwide.

To address the uncertainty of input parameters in the model, we per-
formed a series of sensitivity analyses. First, in the one-way deterministic sen-
sitivity analysis, we varied all parameter inputs listed in Supplemental Table
S2 independently. Notably, including the cost of LMWH, which was identified
as the most influential parameter, no individual parameter impacted the cost-
effectiveness of DOACs compared to LMWH. Second, the probabilistic sensi-
tivity analysis results demonstrated that the probability of DOACs being
dominant or cost-effective exceeded 57%. Additionally, in the scenario analy-
sis conducted within the first six-month time horizon, DOACs and LMWH con-
sistently resulted in similar QALYs, with a cost-saving of USD 2,002 per
patient. These findings provide robust evidence that further supports the
cost-effectiveness and clinical advantages of DOACs for both short-term
and long-term use in this patient population.

Previous RCTs have reported that the DOACs were non-inferior to parenteral
LMWH for preventing recurrent VTE over a 6-month follow-up period among
patients with CAT (Planquette et al., 2022; Schrag et al., 2023). The American
Society of Hematology, American Society of Clinical Oncology, and International
Initiative on Thrombosis and Cancer guidelines suggest that DOACs and LMWH
are the first-line treatment options for CAT during the first three to six months
(Farge et al.,, 2022; Key et al,, 2020; Lyman et al.,, 2021). However, long-term
use of parenteral medications is generally not preferred by patients due to
the inconvenience of daily subcutaneous injections and injection-site adverse
reactions, leading to low treatment adherence and a high discontinuation
rate, with the price of LMWH and resources required for drug administration
further contributing to its burden (van der Wall et al., 2017). In actual practice,
DOACs might have better compliance than LMWH (Chen et al., 2021; Schaefer
et al., 2021; Streiff et al, 2018). Thus, it is associated with better clinical
benefits ignored in RCTs. Therefore, our model might underestimate the
benefits of DOACs as the clinical efficacy is solely extracted from RCTs. Neverthe-
less, our findings still support the use of DOACs as cost-effective. This is impor-
tant as the medication expenses for CAT can be up to four times higher than in
patients with non-VTE cancer (Shah et al., 2018).

To the best of our knowledge, this is the first study to compare the
cost-effectiveness of anticoagulation treatments for patients with CAT in
Hong Kong. While previous studies from other countries have explored the
cost-effectiveness of DOACs versus LMWH for CAT, the anticoagulant availability
and healthcare systems may vary. In this study, we assessed the cost-effective-
ness of dabigatran, apixaban, rivaroxaban, and edoxaban (i.e. DOACs), in com-
parison to LMWH, which includes enoxaparin, nadroparin, and tinzaparin. By
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examining these treatment options collectively, we aimed to provide a compre-
hensive analysis of their cost-effectiveness for CAT management. Also note-
worthy is that this is the first cost-effectiveness study to compare DOACs to
LMWH based on meta-analysis results of all four RCTs published before 2022.
These trials provided valuable clinical efficacy and safety data on edoxaban,
apixaban, and rivaroxaban. Transition probabilities, to the best of the available
resources, were separately calculated for 5-year and 6-month Markovian
follow-up durations (Agnelli et al., 2020; Di Nisio et al., 2019; McBane et al.,
2020; Raskob et al., 2018; Young et al., 2018). This approach is credible as it
avoids using consistent transition probabilities throughout the entire 5-year life-
time horizon, which would overlook the sharp decrease in the incidence of
adverse events after the initial six months (Di Nisio et al., 2019; Li et al., 2019;
Lopes et al., 2020; Munoz et al., 2022; Wumaier et al., 2021). In addition, unlike
the majority of relevant cost-effectiveness studies, we obtained the utilities of
base case, recurrent VTE, MB, and CRNMB from the CATCH trial, which is the
only one that has explicit data on the utilities of patients with CAT instead of
general patients with VTE, noting the fact that there is limited literature available
in this area, where further studies are needed.

Nevertheless, this study has limitations. Firstly, participants from the meta-
analyzed RCTs were from western countries, where the relative risks and tran-
sition probabilities may not be generalisable to the Chinese population. There
is a possibility of a higher risk of bleeding with DOACs in the Chinese popu-
lations, which may result in a lower QALY gain for DOAC users in the real
world in Hong Kong (Chiang et al,, 2014; Kim et al,, 2021). While our sensitivity
analyses confirmed the robustness of the study conclusion against variability
in study inputs, further studies using data from RCTs conducted in Hong Kong
or other Asian populations may strengthen the findings of our study. Second,
our analysis assumed that each medication in the classes of DOACs (apixaban,
dabigatran, edoxaban, and rivaroxaban) and LMWH (enoxaparin, nadroparin,
and tinzaparin) was equally likely to be used for the treatment of CAT. In
reality, dabigatran had the highest monthly cost, which was three times that
of edoxaban in Hong Kong (Hospital Authority, 2023). Therefore, the monthly
cost of anticoagulants will fluctuate depending on the actual proportion of
usage for each medication. In any case, the sensitivity analyses performed in
our current study have confirmed the study conclusion against input uncertainty,
including the cost of medications. Third, generalizability of parameters from RCTs
may differ from real-world practice because of strict inclusion and exclusion cri-
teria, which may exclude vulnerable patients with complex comorbidity or
severe cancer progression. Patients in the real world may be followed up less fre-
quently and not receiving the same level of close monitoring, which can lead to
underestimated transition probabilities for mild-to-moderate adverse events and
overestimated transition probabilities for severe events like death. The use of lit-
erature data is not uncommon in health economics when it is the best available
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source of data and local data is not available. Finally, although our results indi-
cate that DOACs could be advantageous for patients with CAT compared to
LMWH, the decision for anticoagulant choice must be evaluated based on the
individual risks and benefits, especially for patients with high bleeding risk and
contraindications to the study medications.

Conclusions

DOAG s are a viable cost-effective anticoagulant alternative to LMWH for the
treatment of CAT in the Hong Kong healthcare system. In almost two-thirds of
simulated cases, DOACs were between cost-effective and dominant. Our
study presents crucial evidence for the prioritisation of DOACs in clinical prac-
tice for their potential to deliver substantial economic and clinical benefits.
The implementation of effective education programmes and policies to facili-
tate the broader utilisation of DOACs in Hong Kong and beyond is highly rec-
ommended. We believe that our study will serve as a valuable reference for
policymakers and healthcare professionals in making informed decisions
regarding the use of DOACs.
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