National Essential Medicines List Pharmacoeconomics and
Budget impact analysis
Adult Hospital Level
Component: Cardiovascular conditions

Date: 11 December 2015

Medication: Rivaroxaban

Indication: Treatment of recurrent deep vein thrombosis (DVT), pulmonary embolism (PE) and
prevention of recurrent venous thrombolic events (VTE)

1 INTRODUCTION

A motivation was received for rivaroxaban to be added to the EML for the following conditions;

e Post hip and knee surgery prophylaxis
e Treatment of DVT and pulmonary embolism
e Stroke prevention in treatment of non-valvular atrial fibrillation

This report deals with the pharmacoeconomics and budget impact analysis for the use of rivaroxaban in the treatment
of DVT or PE and the prevention of recurrent VTE

2 PHARMACOECONOMICS MODEL - METHODS

A cost-minimization approach was used but with differences in bleeding rates and hospitalization costs taken into
consideration. The perspective was that of a third-party payer — i.e. Department of Health/Government and therefore
only direct costs were included. The costs were modeled for 3, 6 and 12 months and therefore no discounting was
required.

A decision tree structure was used as per the figure below;
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Figure 1. Diagram of decision analysis model for rivaroxaban vs enoxaparin-warfarin
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3 CLINICAL INPUTS AND COSTS

The clinical input variables for the cost-effectiveness analysis were obtained from a number of sources, predominantly
the EINSTEIN-DVT and EINSTEIN-PE studies (1) (2) which showed a statistically significant non-inferiority in the primary
efficacy endpoint (incidence of symptomatic recurrent VTE) in both trials at 3, 6 or 12 months and therefore a base-line
event rate of recurrent symptomatic VTE was selected at 2.1%

The risk of first major bleeding was significantly reduced with rivaroxaban from 1.7% to 1% in the EINSTEIN pooled
analysis (3).

The initial length of stay for treatment was based on 1 day in ICU followed by a general ward stay of 4 days and 5 days
for rivaroxaban and enox/war respectively. Analysis of the EINSTEIN PE and DVT studies shows a reduction in initial
length of stay for patients treated with rivaroxaban compared to standard of care (4).

The average length of stay for hospitalization for a recurrent VTE was taken from a review of the cost of VTE (5) in 18
published studies. The length of stay varied considerably between countries with ranges from 4.9-7 days and 5.8-7.7
days for DVT and PE respectively in the US. In Germany and Belgium the length of stay increased to around 14-24 days.
Therefore a baseline LOS of 6 days was selected and a sensitivity analysis carried out to determine the impact.

The unit costs for in-patient admissions and consultations were taken from the UPFS Tariffs from April 2015. The
medication costs for rivaroxaban were obtained from the SEP database and for warfarin/enoxaparin, the costs were
obtained from the most recent contract database. INR monitoring costs were obtained from the 2015 NHLS Costing
Tables.

The medicine costs used in the model are as follows;

Medicine Costs

SEP (incl
Medicine Strength Dosage forn{Pack Price/pack |Price /unit |SEP packsize SEP (+VAT) |VAT)/unit
Rivaroxaban |10 mg tab 30|n/a n/a 30 795.29 23.79
Rivaroxaban |15 mg tab 42(n/a n/a 42 1113.40 26.51
Rivaroxaban |20 mg tab 28|n/a n/a 28 742.27 26.51
Warfarin 5mg tab 100 29.19 0.29 100f 125.1495 1.25
Enoxaparin  [40mg inj 1 20.21 20.21

Table 1. Medicine pricing for rivaroxaban, enoxaparin and warfarin
A number of assumptions were made for the model including the following;

e Hospitalisations included 1 day in ICU or HC followed by the balance of the days in general ward

e The patient was consulted by an ICU specialist once on the day in ICU followed by general medical consultations
in the general ward per day thereafter. Only general ward or no hospital stay was also modelled.

e All patients were treated at a Level 2 facility in terms of costs

e Both DVT and PE patients were included together in the model even though it is acknowledged that they have
different outcomes and prevalence.

e Recurrent VTEs were similar in terms of treatment regardless of whether the patient was on rivaroxaban or
enoxaparin-warfarin and therefore accumulated the same costs

e Efficacy of rivaroxaban and standard of care is the same (proven by non-inferiority) based on EINSTEIN trials and
only bleeding outcomes differ

e Only one further event occurred per time period (ie only one recurrent VTE regardless of whether in 3 6 or 12
months)

e Bleeding outcomes of rivaroxaban and standard of care differs (proven by pooled EINSTEIN data)

e All patients were admitted for treatment of recurrent DVT or PE
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4 RESULTS

At a base case pricing of full SEP for rivaroxaban (R743 per month for 20mg), the incremental cost of treating a patient

for 12 months with rivaroxaban would be approximately R2 500. The outcomes of the model were as follows;

Total cost per patient 3 months 6 months 12 months
Rivaroxaban 8923.23 11 895.66 17 787.50
Enox-War 7 505.44 8 628.57 9554.24
Incremental Cost 1417.79 3267.09 8 233.26

Table 2. Incremental cost of treating DVT and PE over a period of 3, 6, and 12 months

If the price of rivaroxaban was reduced by 80%, the 3 and 6 month treatment periods would become cost-saving at -
R66.75 and R-168.56 respectively.

The model was most sensitive to changes in LOS and then the price of rivaroxaban (Table 3). If patients did not need an
ICU stay when on rivaroxaban, the model became cost-saving for at 3 months. However, if both rivaroxaban and enox-
war had the same LOS, then the incremental cost increased quite substantially. Changing the efficacy event rate did not
impact the model as much as varying the major bleed rate. Changing the LOS of a recurrent VTE did not impact the
model at all as it was assumed to be the same for both arms (rivaroxaban and enox-war).

Incremental Cost
Range 3 months 6 months 12 months
Event Efficacy (VTE) 2.10% 1417.79 3267.09 8233.26
Lower (Riv) 1.75% 1390.52 3238.90 8203.22
Upper (Enox-war) 3.00% 1347.68 3194.60 8156.02
Event Bleed riv 1%
Lower 0.5% 1365.01 3214.31 8180.48
No Diff 1.7% 1491.68 3340.98 8307.15
Upper 2.5% 1576.13 3425.43 8391.60
Event Bleed enox-war 1.70%
Lower 1.00% 1491.68 3340.98 8307.15
Upper 3.00% 1280.56 3129.86 8096.03
LOS_riv 5
Lower 4 939.79 2789.09 7755.26
Upper 10 3807.79 5657.09 10623.26
No ICU stay 5 -1525.21 324.09 5290.26
LOS_enox-war
Lower 5 1895.79 3745.09 8711.26
Upper 10 -494.21 1355.09 6321.26
No ICU stay 5 4838.79 6688.09 11654.26
LOSre 8
Any value 5 1417.79 3267.09 8233.26
Rivaroxaban (per unit) 26.51
20% reduction 21.21 1046.65 2408.18 6409.40
50% reduction 17.23 768.30 1763.99 5041.50
65% reduction 9.28 211.60 475.62 2 305.70
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80% reduction 5.30 -66.75 -168.56 937.81
Major bleed Cost 5278.00

Lower 3000 1449.68 3298.98 8265.15
Upper 12000 1323.68 3172.98 8139.15

Table 3. Sensitivity Analysis of key parameters for the model at 3, 6, and 12 months

5 PUBLISHED HEALTH ECONOMICS

There are a number of published cost-effectiveness studies on this subject (6). All used efficacy data from the EINSTEIN
DVT and PE studies and reported ICERS as cost/LYG and cost/QALY. Rivaroxaban was found to be dominant (ie cost less
with greater benefit) in all 3 of the US based studies, as well as in the model submitted by the manufacturer to NICE in
the UK. The Evidence Review Group (ERG) of NICE presented their own analysis for DVT and PE and found that for DVT
rivaroxaban dominated standard of care in the 3 month treatment arm but showed an ICER of £3,200 and £14,900 for
the 6 and 12 month treatment groups respectively. For PE, the ERG produced an ICER of £11,590/QALY for 12 months
treatment and £35,909 for lifelong treatment. An analysis carried out in 2015 which evaluated the cost-effectiveness of
treatment of VTE with rivaroxaban compared to LMWH/WAR for lifelong treatment showed ICERs of £8677 and £7072
for DVT and PE respectively which is still well below the cost-effectiveness threshold (around £20 000/QALY) for the UK

(7).

6 BUDGET IMPACT ANALYSIS

It is challenging to determine the incidence of DVT and PE as well as rate of recurrence in the South African population.
According to the South African guidelines, the DVT prevalence appears to be similar in medically ill patients compared to
moderate risk surgery patients (around 10-20%) (8) however little information is available as to the actual numbers of
DVTs or PE in the total population in order to be able to assess the total and incremental budget impact of treating
patients with rivaroxaban compared to standard of care.

The total medicine cost per patient of treating DVT and PE with rivaroxaban compared to enoxaparin-warfarin (including
INR monitoring) is shown in Table 4 below;

Total Cost (including initial
Rivaroxaban Cost Rx Tx and INR)
Initial phase (15mg bd x 21 days) 1113.40
3 months (20mg daily) 1855.68 2 969.08
6 months (20mg daily) 4294.56 5407.96
12 months (20mg daily) 9119.32 10232.72
Enoxaparin+Warfarin INR
Initial phase (enox 160mg x 8 days) 646.72
Initial phase (warfarin 5mg x 26 days) 7.59 245.46
3 months (5mg daily) 17.81 81.82 999.40
6 months (5mg daily) 44.66 204.55 985.34
12 months (5mg daily) 97.79 450.01 1283.93

Table 4. Medicine cost of treating DVT and PE for 3, 6, and 12 months

The absolute medicine cost difference per patient is R1 969 (3 months), R4 422 (6 months) and R8 948 (12 months)
assuming 6 INR in the initial treatment phase followed by 1 INR per month thereafter.
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Making some broad assumptions around number of patients eligible for treatment, the possible incremental budget

impact could be as follows;

Per patient Medicines only [Medicines + INR [Overall cost

3 months 2297 1970 1418
6 months 4709 4423 3267
12 months 9481 8949 8233
1000 patients

3 months 2296 959.70 1969 679.70 1417787.70
6 months 4708 992.04 4422 622.04 3267 090.04
12 months 9480621.24 8948791.24 8233 259.24
15 000 patients

3 months 34 454 395.50 29 545 195.50 21 266 815.50
6 months 70 634 880.64 66 339 330.64 49 006 350.64
12 months 142 209 318.64 134231868.64 | 123498 888.64
25 000 patients

3 months 57 423 992.50 49241 992.50 35444 692.50
6 months 117 724 801.07 110565 551.07 81677 251.07
12 months 237015 531.07 223719781.07 | 205831481.07

Table 5. Incremental cost (Rands) of treatment for rivaroxaban compared to enoxaparin-warfarin

However, the pharmacoeconomics model shows that whilst there is an increase in medicine costs when rivaroxaban is
used, in a number of instances, rivaroxaban becomes cost-saving compared to warfarin, especially when the price of
rivaroxaban is reduced by 80% and when the LOS of rivaroxaban is reduced compared to standard of care and even
more so if no ICU stay is required. Therefore it is possible that the introduction of rivaroxaban at a negotiated price
reduction could be cost-neutral or even cost-saving from a budget impact perspective.

7 CONCLUSION

There is an incremental cost per patient for use of rivaroxaban compared to warfarin in the treatment and prevention of
recurrent VTE, however, if the price of rivaroxaban is reduced, the incremental cost can be neutralized. A price
reduction should be negotiated.

The initial budget impact will be considerable and it is recommended that a follow-up study is carried out to assess
whether the projected cost savings from reduction in hospital stay and reduction in long-term outcomes (fewer bleeds,
possibly fewer recurrent VTEs) materialize.

There is a risk that if rivaroxaban becomes available on the EML for the treatment of VTE, it will also be used in other
clinical indications for anticoagulation, such as atrial fibrillation, where the cost-effectiveness is not proven.
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