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Abstract
Background and Objective  Access to direct oral anticoagulants (DOACs) in sub-Saharan Africa is limited due to prohibitive 
upfront costs, making warfarin the standard of care for many patients, especially those relying on public-sector healthcare. 
This study evaluated the cost-effectiveness of using the DOAC, rivaroxaban, compared to warfarin for treating venous 
thromboembolism (VTE), a cardiovascular disorder caused by blood clots in the veins, in western Kenya.
Methods  We developed a discrete-time individual state-transition Markov model to simulate a VTE patient’s quality-adjusted 
life-years (QALYs) and annual treatment costs under a rivaroxaban or warfarin therapy strategy. Transition state probabilities 
were derived from real-world event-rate data observed in patients treated with rivaroxaban (n = 160) or warfarin (n = 116) 
for VTE at Moi Teaching and Referral Hospital in western Kenya. Base-case parameter values were obtained from cohort 
event rates, local costs, and literature-derived utility values. Cost-effectiveness was assessed over a 1-year time horizon 
using an incremental cost-effectiveness ratio (ICER) threshold of (US)$6020.40 per QALY gained (equivalent to three times 
Kenya’s 2021 per capita GDP). Deterministic and probabilistic sensitivity analyses were conducted to assess parameter and 
model uncertainty.
Results  After 12 months, total mean treatment costs per patient were $216.00 and $173.00 using warfarin and rivaroxaban, 
respectively. In the base-case analysis, rivaroxaban therapy resulted in an additional 0.023 QALYs per patient compared 
to warfarin, with an ICER of $− 1862.00 per QALY gained. Based on probabilistic sensitivity analysis with Monte Carlo 
simulation, when costs, utility values, and event rates were varied, rivaroxaban was cost-effective compared to warfarin in 
84.1% of all simulations at a willingness-to-pay threshold of $6020.40 per QALY. One-way sensitivity analyses and scenario 
analyses were stable with rivaroxaban therapy, resulting in fewer costs and higher QALYs.
Conclusions  In this study, rivaroxaban is a clinically and economically superior alternative to warfarin. This research may 
catalyze further discussions with policymakers and industry partners to scale up the appropriate use of rivaroxaban in 
resource-constrained settings.

1  Introduction

Venous thromboembolism (VTE), a cardiovascular disorder 
caused by blood clotting in veins, is associated with high 
morbidity and mortality as well as costly healthcare expen-
ditures [1]. To this day, VTE remains a significant burden 
of disease across the globe, with 0.75–2.69 cases per 1000 
individuals annually [2].

There are many inciting causes of VTE, including sur-
gery, prolonged immobility, pregnancy, certain medica-
tions, and other comorbidities [3]. Acute (3–6 months) or 
chronic anticoagulation is prescribed for treatment following 

incident VTE [4]. The choice of anticoagulation varies 
depending on patient and clinician preference, drug aller-
gies, medication interactions, availability, and cost. The 
most common anticoagulants include injectable heparins, 
low-molecular-weight heparin, vitamin K antagonists, and 
direct oral anticoagulants (DOACs) [5].

Warfarin, a vitamin K antagonist, is one of the oldest and 
most widely used anticoagulants. Due to its long-expired 
patent protection and considerable time on the market, per-
tablet costs are generally less expensive than those of other 
newer options [5, 6]. However, therapy requires specific dose 
adjustments based on interacting medications, drug metab-
olism, and diet. In addition to tailored regimens, patients 
receiving warfarin require frequent monitoring to ensure safe 
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Key Points 

Our analysis suggests that over 12 months, the direct oral 
anticoagulant rivaroxaban was clinically and economi-
cally superior to warfarin in western Kenya for venous 
thromboembolism.

Rivaroxaban use was associated with cost savings com-
pared to warfarin and lower therapy-related adverse drug 
events.

Further work is needed to implement the scale-up of 
rivaroxaban in resource-constrained settings like western 
Kenya where warfarin therapy remains standard of care.

and effective anticoagulation, as measured by the interna-
tional normalized ratio (INR). Given warfarin’s many drug 
and diet interactions, research indicates that only two-thirds 
of patients achieve a therapeutic INR, and only 10% of those 
patients attain a stable INR within the therapeutic range for 
1 year [7, 8].

DOACs have consistently been shown to be non-inferior 
to warfarin for managing VTE [9]. They are associated with 
lower bleeding risks, less patient monitoring, fewer clinic 
visits, and a lower incidence of food and drug interactions 
[9, 10]. In Kenya, DOAC use is limited due to high upfront 
tablet costs and lack of insurance coverage in the public sec-
tor for outpatient medications; a single tablet of the DOAC 
rivaroxaban can cost up to 20 times that of warfarin [11]. 
Despite these cost differences, data from western Kenya 
indicate that the frequency of bleeds amongst warfarin users 
is significantly higher (30.3%; 95% confidence interval (CI) 
22.0–38.5) than rivaroxaban (14.4%; 95% CI 9.3–20.8) [11]. 
These data align with other international studies indicating 
lower rates of fatal bleeding with rivaroxaban compared to 
warfarin [10, 12, 13]. These observations have triggered a 
paradigm shift toward DOACs as the standard of care (SOC) 
in many high-income countries (HICs) for VTE treatment.

While DOACs have become SOC in HICs, most patients 
in sub-Saharan African (SSA) countries struggle to access 
these more expensive medications. In response to the lack 
of DOAC access, the anticoagulation clinic based at Moi 
Teaching and Referral Hospital (MTRH), a tertiary aca-
demic medical center in Eldoret, Kenya, partnered with 
Bayer® East Africa Limited to provide rivaroxaban at a 
subsidized price. This partnership expanded access to rivar-
oxaban in a public sector patient population that did not 
previously have access to this treatment. Based on a review 
of the existing literature, there has been one published 

study from SSA, specifically Ethiopia, comparing the cost-
effectiveness of rivaroxaban to warfarin. Rivaroxaban was 
found to be cost-effective compared to warfarin for the treat-
ment of VTE; however, to our knowledge, no studies have 
focused on the public sector or on a setting in Kenya [14]. 
Conducting setting-specific investigations is essential for 
countries in SSA as prior observational studies have shown 
significantly higher bleeding risks in patients on warfarin in 
western Kenya compared to other regions [11]. These and 
many other setting-specific differences could alter assump-
tions from the multitude of cost-effectiveness assessments 
completed in different regions. More research is warranted 
into the effectiveness and costs of these medications within 
public sector settings. Here, we provide one of the first cost-
effectiveness analyses (CEAs) of using rivaroxaban for VTE 
treatment in western Kenya.

2 � Methods

This pharmacoeconomic evaluation included a cost-utility 
analysis with cost-effectiveness assessed by the incremen-
tal cost-effectiveness ratio (ICER). A treatment strategy of 
15 mg of oral rivaroxaban administered twice daily for 3 
weeks, followed by 20 mg daily for 3–6 months, was com-
pared to a treatment strategy of orally administered warfarin 
by point of care (POC) INR-guided therapy for 3–6 months. 
POC INR-guided therapy includes multiple clinic visits in 
which blood draws are done on the patient to measure the 
INR and ensure it is within the typical target range of 2–3. 
A discrete-time individual state-transition Markov model 
was developed to simulate a VTE patient’s monthly costs 
and health states under a rivaroxaban or warfarin treatment 
strategy. The target population includes post-incident VTE 
(index event) patients treated at the MTRH anticoagulation 
clinic who were eligible for warfarin or a DOAC. Additional 
details on the methodology and results from this clinical 
investigation have been published previously [11]. The 
time horizon for the model was 1 year, with a cycle length 
of 1 month. A 1-year time horizon was chosen based on 
published literature indicating that the hazard rate for VTE 
recurrence is highest within the first 6–12 months following 
the initial event, despite never falling to zero, and was fur-
ther informed by clinical input from anticoagulation special-
ists at MTRH [15]. Patients in our model were drawn from 
real-world data, with treatment durations typically ranging 
from 3 to 6 months and follow-up limited to the same period. 
No discount rate was included as the time horizon was for 1 
year. Analyses were conducted in R (version 4.2.1, R Pro-
ject for Statistical Computing) and used publicly available 
R code adapted from Alarid-Escudero et al. (2022) [16].
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2.1 � Model Structure

Figure 1 shows the structure and transition states of the 
Markov chain model. Health states included Recur-
rence, Major Bleed, Clinically Relevant Non-Major Bleed 
(CRNMB), Off Treatment, and No Event. We classified 
Major Bleed and CRNMB per the International Society 
of Thrombosis and Hemostasis (ISTH) definitions [17]. In 
the base-case analysis, we assume that 20% of patients who 
experience a Major Bleed or CRNMB on either treatment 
strategy are likely to go off treatment based on the clinical 
experience of experts practicing in the MTRH anticoagu-
lation clinic. In our base-case analysis, patients in the Off 
Treatment or Recurrence state do not transition to another 
state. We identify Off Treatment and Recurrence as absorb-
ing health states that the patient remains in until the end of 
the 1-year simulation.

2.2 � Model Inputs

Table 1 shows the parameters used to model the base-case 
scenario and sensitivity analyses. Monthly transition state 
probabilities were derived from event rates using data from 
the MTRH anticoagulation clinic. Patients treated for 3–6 
months with rivaroxaban (n = 160) or warfarin (n = 116) 
for VTE were followed up at the MTRH anticoagulation 
clinic. Clinical events and patient costs were documented 
monthly. The methods for the observational study assessing 
warfarin and rivaroxaban for VTE treatment at the MTRH 
anticoagulation clinic are described elsewhere [11].

Using the World Bank exchange rate, we converted Ken-
yan Shillings (KSH) costs to 2022 US Dollars ($) [18]. In 
our a priori model, we established that rivaroxaban would be 
a more cost-effective option at a willingness-to-pay (WTP) 
threshold of ≤ $6020.40 per QALY gained (3x Kenya's 2021 
per capita GDP) based on the World Health Organization’s 
recommended threshold for low- and middle-income coun-
tries [19].

We obtained utility values associated with VTE and the 
identified clinical outcomes from the literature (Table 1). 
The baseline utility value for someone with no adverse event 
was 0.825 [14, 20–23]. The utility value associated with 
being Off Treatment was estimated to be 0.68, reflecting 
an increased risk of VTE recurrence among patients in this 
health state [23–25]. Drug, event, and all associated clinical 
and non-clinical costs (e.g., laboratory costs, transportation 
costs to the clinic, bed costs) were obtained from MTRH, the 
MTRH anticoagulation clinic, and local transportation costs 
in Eldoret, Kenya. Component costs are presented in the 
Online Supplemental Material (OSM), Table 1a. Since drug- 
and clinic-related costs incurred from the study populations 

were not normally distributed and highly skewed, median 
costs were used in the base-case analysis.

2.3 � Primary Analysis

The base-case scenario evaluated rivaroxaban’s costs and 
clinical outcomes compared to warfarin for primary VTE 
treatment among patients who required anticoagulation 
therapy for 3–6 months.

2.4 � Sensitivity Analysis

We conducted several sensitivity analyses to evaluate the 
robustness of the ICER results. First, we use minimum and 
maximum cost and utility values (Table 1) to conduct a one-
way deterministic sensitivity analysis to account for parameter 
uncertainty and identify key drivers influencing the results. 
Second, we conducted two probabilistic sensitivity analyses 
(PSA) using 1000 iterations of the model in a Monte Carlo 
simulation to (1) draw event-rate parameter values from a prior 
distribution suggested from the empirical data and (2) draw 
cost and utility parameter values from prior distributions sug-
gested from the literature. In the first PSA, bootstrapping gen-
erated 1000 iterations of event rate data to determine 95% CIs 
derived from observational cohort data. Confidence intervals 
were then fit to characterize transition state probability uncer-
tainty. In the second PSA, we include variation for costs and 
utilities, using gamma and logit distributions, respectively, and 
event-rate variation introduced in the first PSA. Variation in 
cost and utility values, represented as minimum and maximum 
ranges, were derived from the literature as well as local costs 
data (Table 1).

Finally, we conducted a separate scenario analysis to reflect 
real-world clinical scenarios. In this scenario analysis, we var-
ied the transition state probability of VTE recurrence from 
Off Treatment to a literature-derived 7.4% to illustrate the 
increased risk of having this clinical outcome following early 
anticoagulation discontinuation [15].

3 � Results

3.1 � Base‑Case Analysis

In the base-case analysis, warfarin (mean cost = $216.00) 
was more costly than rivaroxaban (mean cost = $173.00). 
The total number of QALYs gained by administering 
rivaroxaban was 0.848 over 1 year, compared to 0.824 
QALYs gained with warfarin. Rivaroxaban was found 
to be the dominant treatment strategy in the base-case 
analysis, with an ICER of $−1862.00 per QALY gained 
(Table 2).
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3.2 � Sensitivity Analyses

Figure 2 shows the results of the one-way deterministic sen-
sitivity analyses. The ICER was most sensitive to the cost of 
treating CRNMB and major bleeding under the rivaroxaban 
treatment. Under a warfarin treatment strategy, the ICER 
was most sensitive to changes in the costs and utilities for 
the No Event health state (Fig. 2).

Figure 3 illustrates the results of the two PSAs performed. 
In the first PSA, where transition state probabilities are var-
ied, utility values and costs reflect base-case assumptions, 
mean costs incurred from rivaroxaban ($184.00) were lower 
than those incurred from warfarin ($227.00). QALYs gained 
remained slightly higher for rivaroxaban (0.840) than warfa-
rin (0.824), with an ICER of $−2644.00 per QALY gained. 
We selected our model’s worst-performing Monte Carlo 

Fig. 1   Markov Decision Model illustrating transition states in patients using either warfarin or rivaroxaban treatment strategies for VTE treat-
ment. CRNMB clinically relevant non-major bleed, VTE venous thromboembolism
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Table 1   Parameter values for the base case

CRNMB clinically relevant non-major bleed, MTRH Moi Teaching and Referral Hospital

Parameter Base case Uncertainty parameter Distribution Sources

Rivaroxaban event rates (per 6 months) (95% CI)
 No event to recurrence 0 (0, 0) Uniform Study population
 No event to major bleed 0.017 (0, 0.031) Uniform Study population
 Major bleed to off treatment 0.002 (0, 0.005) Uniform Study population
 No event to CRNMB 0.112 (0.088, 0.187) Uniform Study population
 CRNMB to off treatment 0.013 (0, 0.019) Uniform Study population
 No event to no event 0.856 (0.800, 0.906) Uniform Study population

Warfarin event rates (per 6 months) (95% CI)
 No event to recurrence 0.026 (0, 0.060) Uniform Study population
 No event to major bleed 0.008 (0, 0.034) Uniform Study population
 Major bleed to off treatment 0.001 (0, 0.003) Uniform Study population
 No event to CRNMB 0.279 (0.224, 0.397) Uniform Study population
 CRNMB to off treatment 0.031 (0.019, 0.0413) Uniform Study population
 No event to no event 0.655 (0.569, 0.741) Uniform Study population

Total rivaroxaban costs (annually) Min–Max
 Recurrence $215 $207–$305 Gamma MTRH
 Major bleed $490 $283–$50807 Gamma MTRH
 CRNMB $304 $283–$25326 Gamma MTRH
 Off treatment $0 $0–$215 Gamma MTRH
 No event $142 $76–$208 Gamma MTRH

Total warfarin costs (annually) Min–Max
 Recurrence $267 $254–$343 Gamma MTRH
 Major bleed $435 $401–$795 Gamma MTRH
 CRNMB $332 $310–$401 Gamma MTRH
 Off treatment $0 $0–$267 Gamma MTRH
 No event $165 $74–$295 Gamma MTRH

Warfarin and Rivaroxaban Utility Values (Annu-
ally)

Min–Max

 Recurrence 0.76 0.57–0.95 Logit Ryan et al., Locadia et al., Sun et al. [23–25]
 Major bleed 0.61 0.15–0.86 Logit Hogg et al., Santos et al., Ryan et al., Sun et al. [20, 

21, 23, 25]
 CRNMB 0.65 0.51–0.68 Logit Sun et al. [25]
 Off treatment 0.68 0.57–0.83 Logit Ryan et al., Locadia et al., Sun et al. [23–25]
 No event 0.825 0.75–1.00 Logit Derseh et al., Hogg et al., Santos et al., Bamber et al., 

Ryan et al. [14, 20–23]

Table 2   Results from the base-case analysis (US$)

QALYs quality-adjusted life-years, ICER incremental cost-effectiveness ratio

Strategy Costs Effective QALYs Incremental costs QALYs gained ICER

Rivaroxaban $173.00 0.848 – $43.00 0.023 $−1862.00
Warfarin $216.00 0.824 – – –
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simulation to evaluate the cost-effectiveness of a strategy 
that assumes the highest costs and lowest effectiveness. We 
observed that the cost of both treatments was below the 
accepted willingness-to-pay (WTP) threshold (rivaroxaban 
= $206.84; warfarin = $259.22), with rivaroxaban being the 
least costly (ICER $−2322.46 per QALY). We found that 

rivaroxaban was cost-effective in 98.4% of simulations com-
pared warfarin in the first PSA where event rates are varied.

In the second PSA, where event rates, costs, and utility 
values were varied simultaneously, mean costs incurred from 
rivaroxaban ($181.00) were less than warfarin ($259.00). 
QALYs gained were 0.840 and 0.825 for rivaroxaban and 

Fig. 2   Tornado diagram that demonstrates the influence of each 
parameter on the ICER. The vertical black line indicates the ICER in 
the base case. Blue bars indicate the change in the ICER under the 
maximum parameter value and red bars indicate the change in ICER 

under the minimum parameter value. CRNMB clinically relevant non-
major bleed, ICER incremental cost-effectiveness ratio, VTE venous 
thromboembolism

Fig. 3   A–B  Cost-effectiveness distributions for warfarin and rivar-
oxaban under Monte Carlo simulations. A Monte Carlo simulation 
with variation in event rates drawing from a uniform distribution. B 
Monte Carlo simulation with variation in event rates drawing from a 
uniform distribution, costs fitting a gamma distribution, and utilities 

fitting a logit distribution. In both figures, each point represents a sin-
gle simulation for a given strategy, gold for rivaroxaban and black for 
warfarin. The dashed ellipses lines represent 95% confidence inter-
vals, visualizing clustering of each strategy on the cost effectiveness 
plane
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warfarin, respectively, with a resulting ICER of $−5390.00 
per QALY gained. We again evaluated the treatment under 
the worst-case scenario; both medications fell below the 
accepted WTP threshold (rivaroxaban = $350.62; warfarin 
$542.48), with rivaroxaban dominating (ICER $−3114.58 
per QALY). We found that rivaroxaban was cost-effective 
in 84.1% of simulations compared warfarin in the final PSA 
where all model inputs are varied. In both PSAs, cost val-
ues for both treatments were higher than the base case, and 
QALYs were slightly lower for rivaroxaban. For warfarin, 
QALYs were identical to the base case in the first PSA and 
slightly higher in the second PSA. Despite these variations, 
rivaroxaban was still more cost-effective and clinically effec-
tive than warfarin.

In our scenario analysis, we varied the transition prob-
ability of VTE recurrence when a patient experiences the Off 
Treatment health state from 0 to 0.074. Here, we found that 
the mean total costs were the same as the base case. There 
was a slight decrease in total QALYs gained from warfarin 
(0.823) and rivaroxaban (0.847) compared to the base case. 
The ICER continued to favor rivaroxaban ($−1807.00 per 
QALY) (OSM Fig. 1a).

4 � Discussion

To our knowledge, we present the first cost-effectiveness 
evaluation comparing SOC warfarin to the DOAC rivaroxa-
ban in western Kenya using event rates from a local public 
sector patient population receiving primary treatment for 
VTE. Our base-case analysis uses event rates (No Event, 
Recurrence, CRNMB, Major Bleed, and Off Treatment) 
from 276 patients treated with rivaroxaban or warfarin in 
western Kenya. All cost and event-rate data were obtained 
locally in Eldoret, Kenya. Despite higher upfront pill costs 
for rivaroxaban, our findings illustrate that rivaroxaban 
would be a cost-saving therapy compared to warfarin in this 
patient population with an ICER of $−1,862.00 per QALY 
gained.

Deterministic sensitivity analyses revealed that the model 
output was sensitive to the wide range of costs incurred from 
treating a bleeding event under rivaroxaban therapy. We 
acknowledge that the wide cost ranges for rivaroxaban are 
influenced by the newer reversal agents utilized in bleeding 
incidents with this medication (e.g., Andexanet alfa). These 
reversal agents are yet to be readily available in Kenya, leav-
ing patients in this setting with a higher risk for irrevers-
ible major bleeding events [11]. Despite incorporating these 
ranges for robustness in our sensitivity analyses, we antici-
pate that the real-world costs associated with reversing this 
medication in Kenya would not reach the upper end of this 
range due to limited access. For warfarin treatment, cost-
effectiveness was most influenced by the costs of remaining 

in the No Event health state. The cost range for No Event 
under warfarin therapy includes the cost of the drug itself, 
the expenses related to regular monitoring (e.g., lab tests, 
clinic visits) required to ensure its safe and effective use, and 
indirect costs for transportation to the clinic. Variations in 
the frequency and intensity of warfarin management likely 
explain the model’s sensitivity, as seen in other studies 
assessing warfarin-associated costs [26–28].

Our base-case analysis results were stable when evalu-
ating parameter and model uncertainty using PSAs and 
scenario analyses. Using second-order Monte Carlo tech-
niques to assess uncertainty within event rates, utilities, and 
costs, we observed marginally elevated costs for warfarin 
and rivaroxaban, along with slightly diminished QALYs 
for rivaroxaban, compared to the base-case analysis, poten-
tially reflecting the introduction of parameter uncertainty 
in the models. However, rivaroxaban emerged as dominant, 
cheaper, and more effective than warfarin. We performed 
a scenario analysis to test model uncertainty. When the 
event rate of VTE recurrence is varied during anticoagula-
tion disruption following a bleed, QALYs slightly diminish 
due to the increased VTE recurrence rate. Still, rivaroxaban 
continued to be more clinically effective and cost-effective. 
Given the increasing availability of generic formulations on 
the market today, we predict rivaroxaban tablet prices will 
continue to decrease, increasing the cost-effectiveness of this 
agent further.

Previous literature has found rivaroxaban to be more cost-
effective than warfarin in both VTE patients and patients on 
long-term anticoagulation for atrial fibrillation [22, 29–31]. 
A similar study in Ethiopia found that rivaroxaban was 
cost-effective below the WTP threshold (ICER $125.683 
per QALY) compared to warfarin for VTE patients over a 
lifetime [14]. A UK study comparing rivaroxaban to warfa-
rin for VTE treatment over 3, 6, and 12 months found that 
rivaroxaban dominated warfarin as the cheaper and more 
effective option (12-month ICER $−56.00 per QALY), 
which aligns with our results [22]. Compared to warfarin, 
rivaroxaban may exert its cost-saving effects by reducing 
clinic visits and associated clinic costs [26, 29]. Reduced 
need for clinical oversight may be cost-saving for both the 
patient and the provider while reducing the clinical burden 
on the health system [32, 33]. The dynamics of these costs 
are essential, as medications like rivaroxaban require more 
up-front payments from patients to acquire them. This pre-
sents a significant barrier to lower-income patients who 
rely on the public sector for their care, which continues to 
contribute to the limited uptake of DOACs despite results 
highlighting their benefits. Despite global advancements in 
evaluating DOAC usage, limited literature exists in SSA. 
Further research is needed to understand the mechanisms 
behind the cost-saving effects of rivaroxaban in western 
Kenya and evaluate additional DOAC usage in SSA.
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Our findings suggest several important policy implica-
tions. Given that rivaroxaban was both cost-saving and more 
clinically effective than warfarin in the analysis, rivaroxaban 
may alleviate clinician and health system strain due to its 
simplified dosing and lack of INR monitoring. Policymak-
ers in western Kenya may consider strategies to improve its 
accessibility such as adding rivaroxaban to national essential 
medicines lists, expanding public sector subsidies, or nego-
tiating reduced procurement costs.

4.1 � Limitations

The current study has limitations. First, though we use 
event-rate data from VTE patients in Eldoret, Kenya, these 
patients were identified from two studies. Baseline clini-
cal comparisons among patients in the rivaroxaban arm 
and warfarin arm were not available; neither was the pre-
cise length of anticoagulation duration. VTE treatment can 
vary in duration due to the etiology, whether provoked or 
unprovoked, and underlying medical conditions [34]. Since 
we cannot compare baseline covariates, we acknowledge 
that there may be unobservable causes for the difference 
in event rates between the two treatments. Still, these data 
represent the real-world dynamics of this patient population 
more accurately than large clinical trials performed predomi-
nantly outside SSA. Second, we accounted for non-medical 
expenditures, such as transportation costs from the MTRH 
clinic. However, we did not account for the loss of produc-
tivity costs associated with treatment or clinical events since 
these data were not available for the patients in the warfarin 
arm. Third, utility values used in this study are predomi-
nantly outside SSA and may not represent the utility values 
of patients within SSA and, more specifically, Kenya. While 
this is a limitation, we relied on the best available published 
data and our results remained stable across multiple sen-
sitivity analyses in which we varied these inputs. Fourth, 
our analysis did not include the impact of Kenya’s national 
health insurance program due to the lack of coverage for 
outpatient therapies and most inpatient services associated 
with the clinical events identified in our study. Despite this, 
the costs in this model most accurately represent the costs 
patients pay for these therapies in western Kenya. Finally, 
our findings are specific to the healthcare context of western 
Kenya, including local cost data and clinical practices from 
MTRH, which may limit generalizability to other regions 
within SSA. Differences in healthcare infrastructure, access 
to anticoagulation monitoring, and population health profiles 
could influence the cost-effectiveness of rivaroxaban in other 
settings. Future studies using country-specific data would 
help validate these findings across diverse SSA contexts.

5 � Conclusion

Our analysis provides critical insight into the cost-effec-
tiveness of the DOAC rivaroxaban compared to warfarin 
amongst patients with VTE relying on public sector care 
delivery in western Kenya. In HICs, warfarin is no longer the 
SOC due to drug interactions, diet restrictions, and intensive 
clinical monitoring that can lead to higher rates of under- or 
over-anticoagulation. Given the high upfront pill costs asso-
ciated with DOACs, patients in western Kenya are still using 
warfarin as SOC over more effective therapeutic alterna-
tives. Our results indicate that rivaroxaban is cost-saving and 
clinically superior compared to warfarin for VTE treatment. 
Further work is warranted on implementing the scale-up of 
rivaroxaban in resource-constrained settings like western 
Kenya to sustain long-term use of these agents.
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