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Abstract

Objectives—Advances in survival in multiple myeloma have focused payer attention on the cost

of care. An assessment was conducted to compare the costs of two recent treatments for relapsed/

refractory multiple myeloma (rrMM), from the perspective of a US payer.

Methods—An economic model estimated the total costs of care for two guideline-recommended

therapies in rrMM patients: bortezomib (BORT) and lenalidomide plus dexamethasone (LEN/

DEX). To evaluate total treatment costs, the costs associated with drug treatment, medical

resource utilization, and adverse event (AE) management were determined for each regimen over

a common 1-year period. Medical costs and grade 3/4 AE costs were based on rates from

published literature, package inserts, and fee schedules (US dollars). To evaluate cost per

outcome, assessments determined the monthly costs without disease progression based on pivotal

clinical trials (APEX [BORT] and MM-009/MM-010 [LEN/DEX]). Univariate sensitivity

analyses and alternative scenarios were also conducted.

Results—Drug costs for the treatments were very similar, differing by under $10 per day.

Medical and AE management costs for BORT were higher by more than $40 per day. Treatment

with BORT had annual excess total costs of >$17,000 compared with LEN/DEX. A cost

advantage for LEN/DEX was maintained across a variety of sensitivity analyses. Total cost per

month without progression was 11% lower with LEN/DEX.
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Limitations—This analysis relied on separate studies having similar comparators, populations,

and end-points. Actual treatment patterns and costs pre- and post-relapse may vary from the base

scenario and sensitivities modeled. The 12-month time frame captures the preponderance of costs

for a relapse line of therapy, yet may not reflect the entirety of costs. There is insufficient evidence

to determine whether, or how, a difference in the lifetime costs of the two regimens would vary

from the 1-year cost difference.

Conclusion—While rrMM treatment with BORT and LEN/DEX had comparable drug costs,

total treatment costs for BORT were higher due to ongoing direct medical and AE management

costs. Total costs per outcome (a month without disease progression) were lower for LEN/DEX.
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Introduction

The treatment and outcome of patients with multiple myeloma (MM) has been transformed

over the past decade by the introduction of therapeutic agents such as the

immunomodulatory tumor-inhibiting agents thalidomide and lenalidomide (LEN), and the

proteasome inhibitor bortezomib (BORT)1. According to National Comprehensive Cancer

Network (NCCN) guidelines, BORT and LEN are recommended as primary therapy in

newly diagnosed MM (in combination with dexamethasone [DEX]; category 1) and as

maintenance therapy (category 2A)2. However, most MM patients eventually progress to

relapsed or refractory MM (rrMM), and typically require one or more additional cycles of

treatment or new regimens3.

A variety of outcome measures have been used to assess treatment success, including

response rates, time to progression (TTP), and overall survival (OS). A working group of the

American Society of Hematology (ASH) and the US Food and Drug Administration (FDA)

cited concerns using complete response (CR) as a primary clinical trial end-point, because

biomarker test reliability is not well established and there is an unclear relationship with

patient survival1,4,5. The working group recommended TTP and OS as more appropriate

end-points. However, the use of OS as an end-point is complicated by the long duration of

follow-up and large sample size required, and the potential of subsequent treatments (as

cross-over or salvage) to confound the impact of the primary treatment6. In clinical trials,

TTP may be a good predictor of survival5.

Both LEN and BORT have demonstrated rrMM efficacy in pivotal clinical trials based on

TTP (primary end-point) and OS (secondary end-point)1,7–13. In a pooled analysis of studies

MM-009 and MM-010, LEN/DEX patients achieved a substantially longer median TTP at

48 months follow-up (13.4 months) vs DEX-only patients (4.6 months; p<0.001 for both

trials)8. Likewise, OS was significantly improved in the LEN/DEX group vs the placebo

group in both studies (MM-009: hazard ratio [HR] for death, 0.66; p = 0.03; MM-010: HR,

0.44; p<0.001)13,14. In the APEX trial, patients receiving BORT had a significantly longer

median TTP vs DEX (6.2 vs 3.5 months; p<0.001). Treatment with BORT was associated

with an improved OS vs DEX (odds ratio: 0.57; p = 0.001)11.
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As survival in rrMM extends and treatment is prolonged, the costs of therapy have become

increasingly important to payers and patients. This has led payers to seek an understanding

of the full range of costs associated with treatment options15. Research has been published

attempting to evaluate the costs of rrMM treatment16–20. However, analyses should consider

the total drug and medical costs associated with a specific therapy, as well as administration

costs and adverse event (AE) management, over a consistent time horizon, in order to make

a balanced assessment of the overall costs of care16,21,22. As such, a comparison of the total

annual costs associated with LEN/DEX and BORT in patients with rrMM was undertaken

from a US managed care perspective.

Methods

Model design

An economic model evaluated the total treatment costs of LEN/DEX vs BORT for rrMM

patients in a US managed care plan. Direct medical costs were modeled over a common 1-

year period, starting with the initiation of treatment for rrMM and ending 12 months later.

Treatment regimen data, AE information, and information on expected TTP in rrMM for

LEN and BORT were obtained from three pivotal clinical registration trials (LEN/DEX:

MM-009, MM-010; BORT: APEX)11,13,14. Dosage and administration inputs were obtained

from FDA-approved prescribing information for LEN and BORT23,24. Medical and AE

management costs were based on a prior economic analysis of LEN and BORT and other

published literature10. In addition, to evaluate costs in the context of clinical outcomes, an

analysis was performed to calculate treatment costs/month without disease progression.

Model inputs: treatment regimen and costs

Both treatment regimens were assessed over a 12-month period in the base-case scenario.

Treatment resource utilization was based on the dosing schedule from the respective clinical

trials and labels14. Regimens for each treatment had treatment-day periods and non-

treatment-day (rest) periods. For the model, the treatment-day LEN dose of one 25 mg

capsule was taken from the label23. In APEX, BORT was administered as 1.3 mg/m2 IV on

days 1, 4, 8, and 11 for eight 21-day cycles, then 1.3 mg/m2 on days 1, 8, 15, and 22 for

three 35-day cycles11. However, since BORT utilization is most commonly billed and

reimbursed in full single-use-vial quantities25, the treatment-day dose was assumed to be

one 3.5 mg single-use vial.

The drug cost for BORT was based on average sales price (ASP) plus 6% (ASP + 6,

4Q2011), as published by the Centers for Medicare & Medicaid Services26: $1450.75 US

dollars (USD) per treatment day. The drug cost per treatment day for LEN was based on the

average wholesale price (AWP) of $428.18/day minus 16% (AWP–16%, 4Q2011), which is

a pharmacy reimbursement rate frequently used by health plans27. Because DEX is available

generically, the cost was considered negligible and not included. The base case for the

model did not include any patient cost-sharing (i.e., copay, coinsurance) for either treatment

regimen, in order to separate the effects of varying benefit designs.
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Model inputs: AEs and medical resource utilization

The total medical and AE management costs associated with LEN/DEX or BORT were

based partly on methodology from a prior economic model that evaluated medical costs

associated with LEN/DEX vs BORT17. The cost calculation included major and common

AEs. The AE rate was obtained from the respective prescribing information; event costs

were obtained from published fee schedules and literature17,23,24 (Tables 1 and 2). The AE

costs were calculated by multiplying the AE incidence rate by the cost per event. AE event

costs were inflated to 2011 USD based on the US medical care services inflation rate28.

Medical resource utilization included evaluation and management for MM (office visits),

drug administration, hydration, and laboratory tests12,17 during the analysis period until

point of relapse. Direct costs for these services were obtained from published Medicare

reimbursement rates for the associated procedural codes. In addition, the model included the

cost of prophylaxis for deep vein thrombosis (DVT)/pulmonary embolism (PE) in LEN/

DEX-treated patients and herpes zoster reactivation in BORT-treated patients. Although not

required in the original trials, this prophylaxis is consistent with current medical practice and

guidelines2. Consistent with the previous analysis, the model assumed that 25% and 75% of

LEN-treated patients would receive prophylaxis with enoxaparin and aspirin, respectively,

for a 75% reduction in the DVT/PE incidence rate (from 11.5% to 2.9%)17. Similarly, all

BORT patients were assumed to receive prophylaxis with acyclovir. Cost of progression was

included at time of relapse, based on the literature29.

In the previous analysis, median durations of treatment and cost were determined to be 44

weeks with LEN/DEX and 18 weeks with BORT17. In the current model, medical costs

were modeled for protocol-based treatment up to the point of progression, then divided by

the number of days in the evaluated time period to derive an average medical cost per day on

therapy. The time period in the base-case scenario for both regimens was 12 months.

Time to progression

TTP was the primary end-point for the MM-009/010 and APEX trials. For all trials, TTP

was defined as the time between initial patient randomization and the assessment date when

signs of progression were first noted. In APEX, median TTP was 6.2 months in patients who

received BORT10,11. Composite data from MM-009/010 showed that LEN/DEX resulted in

a median TTP of 13.4 months7,8,10,11,13. In this model, TTP determined the point at which

patients could either receive re-treatment or a change in therapy. In line with NCCN

recommendations2,30, patients were assumed to be re-treated with the same therapy at

progression or relapse that occurred after 6 months of therapy.

Model outcomes

The primary outcome was the total cost difference per day between LEN/DEX and BORT.

Sensitivity analysis

A univariate sensitivity analysis was conducted to determine parameters with the most

influence on the total cost difference between LEN/DEX and BORT. Alternative scenarios

were also tested:
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• Post-progression treatment: After relapse, patients initially treated with BORT were

switched to LEN/DEX vs undergoing BORT re-treatment;

• Adding patient cost-sharing;

• Alternative physician reimbursement schedules;

• Addition of grade 2 peripheral neuropathy (PN) as AE;

• Lower administration costs of subcutaneous administration of BORT;

• Administration of less than full-vial quantities of BORT; and

• Adjusting the actual TTP by a ratio to equate the comparator arm results of the

respective trials.

Results

Total costs

The total treatment costs associated with LEN/DEX or BORT over a 12-month period

included average daily drug costs, medical services, and AE management. As shown in

Figure 1, the total costs were consistently higher for BORT vs LEN/DEX throughout the 12-

month period. The average total cost per day was ~$47 lower for LEN/DEX vs BORT

($285/day and $332/day, respectively). Over the 12-month period, BORT costs totaled ~

$17,000/year/patient more than for LEN/DEX, with the difference primarily driven by

excess medical-care costs with BORT (Table 3).

Component costs comparison

Component costs for each treatment are shown in Tables 1–3. Before any patient cost-

sharing, the average drug cost per day was virtually identical between LEN/DEX and BORT

regimens throughout the 1-year period, with a daily difference of under $10/day (similar

results were observed when patient cost-sharing was added). The total annual medical costs

were 5 times higher for BORT-treated patients than LEN/DEX-treated patients. Average

daily AE management costs for BORT and for LEN/DEX were each under $10/day.

Cost per month without progression—An analysis was also conducted to evaluate

treatment value for the cost per result obtained over a specific time period (cost per

outcome)—in this case, cost per treatment regimen while under an average month of disease

control. Distinct from TTP, these costs per month without progression were not determined

by a patient reaching a clinical end-point, but were based solely on costs incurred in a month

of typical disease management during which disease control had been maintained. For this

analysis, the denominator was the cumulative number of days without disease progression,

while the numerator was the treatment cost during that period. Whereas cost to progression

is most effectively used as a comparator when one regimen does not have a materially

longer TTP, in this case, a cost-per-month calculation was considered appropriate, as it

removed the biases associated with mismatched treatment durations.

This analysis found that BORT and LEN/DEX were associated with drug and medical costs

of $10,105/month and $8949/month, respectively, without progression. BORT had a total
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monthly cost that was $1155 higher than LEN/DEX, or ~11% more, per month without

progression (Table 3).

Sensitivity analysis

A univariate sensitivity analysis indicated that the model inputs with the greatest impact on

the cost per day were drug acquisition costs and the daily medical cost for BORT patients.

Similar variations in LEN/DEX medical costs, either regimen’s AE management costs, and

incorporating patient cost-sharing had minimal impact on the model results.

Alternative scenarios—In addition to the variables evaluated in the univariate sensitivity

analysis, alternative scenarios were also tested. To evaluate alternative post-progression

treatment, patients initiated on BORT were modeled to switch to LEN/DEX after relapse

(median TTP: 6.2 months) (an alternative post-progression treatment regimen was not tested

for patients initially treated with LEN/DEX since the 13.4-month median TTP exceeded the

12-month study evaluation period). Because patients in both arms of this scenario are treated

with LEN/DEX during the final 5.8 months after progression on BORT, the costs for that

period are identical for both arms. Thus, the annual cost difference of $10,549 in favor of

LEN/DEX reflects only the excess total treatment cost of BORT during the first 6.2 months

before progression, plus the cost of progression. Another sensitivity analysis adjusted the

TTP for each regimen based on the ratio of TTP months gained relative to each study’s

control arm, raising BORT TTP to 7.4 months and reducing LEN/DEX TTP to 12.1 months;

this lowered the annual cost difference to $14,234 in favor of LEN/DEX. A sensitivity

analysis involving the inclusion of grade 2 PN (which occurred at a rate of 18% and

comprised 51% of all-grade PN cases in the BORT arm of the APEX trial)11 resulted in an

additional $354/patient/year in excess costs for BORT. An alternative scenario with a

reduction in PN with BORT (as suggested in studies with a healthcare professional-

delivered subcutaneous route of administration for BORT)31 yielded minimal changes to the

total cost, while another scenario using subcutaneous administrations of BORT (reducing

BORT administration costs by $34 per administration) reduced BORT annual costs by

$2709. A sensitivity analysis assuming zero waste in a typical administration of BORT in

10% of patients resulted in a $3689 annual reduction in BORT costs; however, full-vial

quantity usage (and 37% waste per average patient) may be more representative of standard

practice in the US, as evidenced by results at one large US payer25. Other sensitivity

analyses (e.g., equal cost-sharing for both products, setting higher cost-sharing for

LEN/DEX to be more reflective of the levels applied for oral drugs compared to office-

administered products, and raising physician reimbursement for administration to a higher

level more representative of commercial health plans) were also conducted. Each analysis

further raised the excess total treatment costs of BORT relative to LEN/DEX. Results of

these and other alternative scenarios tested are shown in Table 4.

Discussion

Although new treatment options have led to improvements in OS in recent years, the goal of

MM treatment continues to be to relieve disease symptoms, maintain remission, avoid

complications arising from therapy, and extend patient survival2. With the advent of newer
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therapies, survival post-relapse or -refractory disease has increased (median: 30.9 vs 14.8

months for patients not treated with LEN, BORT, or thalidomide)32. As a result, a

substantial portion of disease costs, resource use, and time occurs in the context of relapsed/

refractory disease. This provides a clear rationale for identifying and comparing treatment

costs specific to rrMM21. As such, it is important to consider the total cost burden associated

with MM treatment, including drug utilization, medical/diagnostic procedures, lab tests, and

administration costs33,34.

This analysis showed that, when evaluating common disease duration, the annual drug costs

for rrMM patients were comparable for LEN/DEX and BORT (<$10/day difference). From

a health plan perspective in evaluating a relatively low-prevalence hematological cancer,

this cost difference is negligible. When the additional costs of associated medical resource

utilization and AE management are considered, however, the disparity becomes more

meaningful, since the total costs are lower with LEN/DEX vs BORT.

Overall, total drug and medical costs associated with BORT over a 12-month period are >

$17,000 higher than those for LEN/DEX. As shown in the sensitivity analysis, regardless of

whether patients progressing on BORT therapy are re-treated with BORT or subsequently

switched to LEN/DEX, the total costs of rrMM patients initiated on BORT treatment still

exceeded those of patients initiated on LEN/DEX, driven principally by higher medical

service utilization for BORT, including drug administration costs, office visits, and

laboratory tests. In addition, in a sub-analysis comparing cost per outcome, the cost per

month without progression was 11% higher for BORT vs LEN/DEX.

LEN/DEX has meaningful cost benefits compared to BORT from a health plan’s

perspective. The advantage for LEN/DEX remained, even after considering patient cost-

sharing. Despite the fact that cost-sharing is likely to disadvantage LEN/DEX (as many

commercial benefit designs do not require coinsurance on physician-administered drugs

such as BORT), the total costs for LEN/DEX remained lower. The results of the sensitivity

analysis also indicated that changes to the costs of AEs and medical management, the

inclusion of BORT-induced grade 2 PN, minor cost reductions from subcutaneous

administration of BORT, adjusting TTPs to align comparator arms, adjustments to the

amount of BORT vial wastage, or reduction of grade 3/4 BORT-induced PN did not have a

substantial impact on the model outcomes.

A strength of the model lies in the equitable comparison of LEN/DEX and BORT in the

context of disease progression. In contrast, the model by Fullerton et al.17 compared total

costs for each regimen based on the duration of TTP from clinical trials (BORT, 18 weeks;

LEN/ DEX, 44 weeks)10. However, that inappropriately understated the cost of BORT, since

patients require continued treatment upon progression. Furthermore, that approach omits

recognition of the clinical impact associated with earlier-relapsing patients. Given that

LEN/DEX is associated with a longer TTP with ongoing treatment, whereas BORT provides

a shorter treatment benefit, that type of cost analysis makes the longer time to disease

progression appear to be an economic liability vs a clinical benefit. By evaluating a common

treatment period (12 months) for each of LEN/DEX and BORT in rrMM, our modeling
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approach provides a relevant, equitable basis for evaluating potential real-world costs to a

health plan.

Several limitations to the analysis must be noted. Because head-to-head trials of currently

recommended MM treatments are not available, indirect comparisons are currently the only

evaluation option. Fortunately, because the pivotal trials for both therapies used the same

comparator, included similar patient populations, and evaluated the same primary end-point,

a high-level comparison could reasonably be undertaken11,13,14. However, patient cross-

over that occurred in the trials may confound the results. Furthermore, the BORT

registrational studies were conducted as monotherapy without DEX; a potential additional

TTP benefit of off-label BORT use with DEX has not been quantified in registrational trials.

Second, modeling requires a variety of assumptions regarding the disease, treatment

patterns, and costs; the results presented represent an estimate of the cost per-patient per-

year of LEN/DEX and BORT to treat rrMM. For example, patient cost-sharing may vary

across health plans, which would impact the actual drug costs to the plan. Despite efforts to

identify and quantify all components that may contribute substantially to total costs in rrMM

treatment, some costs may have been over-looked. Literature-based estimates of AE

management may not reflect current costs or standards of care; however, AE management

costs did not represent a material percentage of the overall cost of care. Detailed sensitivity

analyses were undertaken to evaluate uncertainty in the model assumptions and variables.

Furthermore, actual treatment patterns post-relapse may vary from the scenario modeled.

Physicians may not always begin new therapy upon relapse, or there may be additional costs

associated with progression or post-progression treatment that were not reflected in this

analysis. As such, management costs for a patient before and after disease relapse may

differ. Because BORT-treated patients in this model had a relapse prior to the completion of

the 12-month period (median TTP 189 days), the medical and AE management costs

incurred for treatment following relapse may be higher or lower than those incurred prior to

relapse, regardless of choice of subsequent therapy.

Although the 12-month time frame is useful to compare the treatment regimens, since it

reflects a common time frame of interest to US payers and captures the bulk of the duration

of treatment for rrMM from initiation to relapse, it does not capture the entirety of clinical

benefit received or costs incurred from either treatment30,33,34. At this time the evidence in

the literature is not conclusive regarding whether extended TTP in rrMM translates into

extended OS. If it does not, then the cost differences identified here would be the same as

for a lifetime analysis, since the subsequent costs and time periods would be equal

(potentially up to a median of another 3 years, based on recent trends in OS for the disease

and a likely 2-year or longer treatment period prior to the year of relapse treatment modeled

here). Alternatively, if extended progression-free survival was to partly or completely result

in extended OS, then LEN/DEX would potentially result in up to an additional 7 months of

lifetime cost and OS gain; this gain would have per-month costs likely to be more similar to

the costs measured here as opposed to the end-of-life costs, i.e., ~$8000 per month and per

month of OS gained. Further studies are needed to evaluate lifetime costs. Nevertheless, the

preponderance of BORT costs associated with drug, administration, and AE management, as
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shown in the model, suggests that these or other factors are unlikely to qualitatively affect

the end result.

In summary, this analysis showed that, while the treatments had comparable drug costs,

ongoing medical and AE management costs associated with BORT were substantially higher

(by $17,136 annually) vs LEN/DEX for the 12-month period. The cost difference favored

LEN/DEX throughout the 12-month period and across all sensitivity analyses, as well as in

the cost per outcome. Evaluations such as this, which compare all medical and drug costs for

specific treatments over a common time frame, using approved treatment regimens and a

widely accepted outcome measure (TTP), provide a transparent and accurate perspective for

comparison. These results may be generalizable to real-world patient-treatment patterns, and

should provide substantial utility for payer decision-making.
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Figure 1.
Cumulative total cost difference (BORT minus LEN/DEX) (USD). Excess costs principally

due to higher medical and AE management costs for BORT (BORT, bortezomib; DEX,

dexamethasone; LEN, lenalidomide).
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Table 1

Adverse event rates, event costs and AE management costs.

Grade 3/4 AEs AE incidence AE unit cost

LEN/DEX23 BORT24 Cost per event (2011 USD) Cost source

Neutropenia 33.4% 14% $149 (inflated from 2010) Goulart and Ramsey35

Febrile neutropenia 2.3% NR $11,857 (inflated from 2010) Goulart and Ramsey35

Thrombocytopenia 12.2% 30% $149 (inflated from 2010) Goulart and Ramsey35

Anemia 9.9% 10% $869 (inflated from 2010) Goulart and Ramsey35

PN NR 8.00% $1017 (inflated from 2001) Calhoun et al.36

DVT/PEa 2.05% NR $28,343 (inflated from 2002) Elting et al.37

Diarrhea 3.1% 7% $2733 (inflated from 2003) Dranitsaris et al.38

Vomiting 1.7% 3% $1069 (inflated from 2006) Tina Shih et al.39

Herpes zosterb NR 0.3% $1108 (inflated from 2008) White et al.40

Pneumonia 8.5% NR $13,320 (inflated from 2006) Eber et al.41

Total AE management costs during median study
period $2243 $460

Treatment weeks (per protocol or to progression) 52 27

Total AE management costs per day $6.16 $2.44

a
Adjusted to reflect 75% reduction from prophylaxis.

b
All grades; adjusted to reflect 85% reduction from prophylaxis.

AE, adverse event; BORT, bortezomib; DEX, dexamethasone; DVT/PE, deep vein thrombosis/pulmonary embolism; LEN, lenalidomide; NR, not

reported; PN, peripheral neuropathy; TTP, time to progression; USD, United States dollar17,29,35–46.
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Table 2

Medical costs and drug costs.

LEN/DEX BORT

Number of office visits 16 35

Rate (CPT 99212: office/outpatient
 visits)

$41.45 $41.45

Evaluation and management
  cost per patient

$663.20 $1450.75

Number of administrations 0 35

Rate (CPT 96409: chemo IV push
 single drug)

$112.80 $112.80

Administration cost per patient $0.00 $3948.00

Percentage of patients hydrated 0% 25%

Rate (CPT 96360: hydration IV
 infusion init)

$57.08 $57.08

Hydration cost per patient $0.00 $499.45

Number of CBCs 17 52

Rate (CPT 85025: complete CBC w/
 auto diff WBC)

$43.00 $43.00

Lab tests cost per patient $731.00 $2236.00

Herpes zoster (for Velcade
 patients)a

NA $21.78

DVT/PE (for Revlimid patients)b $1713.05 NA

Prophylaxis costs per patient $1713.05 $21.78

Total medical cost per patient $3064.25 $8155.98

Treatment period (weeks) 52 27

Daily medical cost per patient $8.42 $43.15

Drug cost per treatment day $359.67 $1450.75

Treatment days/cycle days 21/28 4/21 then 4/35

Daily drug cost until progression $270 $274

a
Assumes patients receive prophylaxis with generic acyclovir 400 mg/day. Cost based on WAC cost of $0.17 per 400 mg tablet×7 days per week

for treatment with BORT44,45.

b
Costs based on an enoxaparin AWP of $32.47 per 40 mg syringe and aspirin at $0.01 per tablet45.

The herpes zoster prophylaxis costs may be conservative and may not reflect more extensive regimens provided to certain patients17,26,36,45,46.
DVT/PE, deep vein thrombosis/pulmonary embolism; LEN, lenalidomide; DEX, dexamethasone; CBC, complete blood cell count.
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Table 3

Total costs of treatment over a 12-month perioda.

Average cost per day and cumulative costs LEN/DEX BORT Difference
(favoring LEN/DEX)

Average drug cost per day $270 $274 $4

Average medical and AE management cost per day $15 $57 $43

Average total cost per day $285 $332 $47

Cumulative annual total cost $103,871 $121,007 $17,136

Average cost without progression (cost until disease progression, divided by cumulative days until progression)

Average total cost per month without progression $8949 $10,105 $1155

a
Assumes no patient cost-sharing.

AE, adverse event; BORT, bortezomib; DEX, dexamethasone; LEN, lenalidomide.
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Table 4

Sensitivity analyses tested: impact vs base-case cost; cost difference of sensitivity case.

Sensitivity scenario vs base case of $17,136 lower cost of LEN/DEX Annual
impact vs
base case

(favoring LEN/DEX)*

Annual
net total cost

difference
(favoring LEN/DEX)*

Post-progression scenario: Patients initially treated with BORT switch to LEN/DEX
 after relapse

$6587 ($10,549)

Patient cost-sharing: 20% for office-administered therapy (BORT) and 28% for
 pharmacy-dispensed therapy (LEN/DEX)32

($7574) ($24,709)

Physician reimbursement rate: Change in administration reimbursement rate for
 BORT to ASP+10%

($3777) ($20,913)

Administration of subcutaneous BORT at $72.71 per administration $2710 ($14,426)

AE management: Addition of grade 2 PN for BORT (18% incidence)11 ($354) ($17,490)

AE management: 28% reduction in PN through use of SC route of administration
 for BORT31

$44 ($17,092)

Vial wastage: 10% of BORT administrations are billed as administered rather than
 full-vial quantities

$3689 ($13,447)

Adjusted TTP to align comparator arms: Multiply actual TTP by ratio of TTP in
 comparator arms

$2902 ($14,234)

*
Numbers in parentheses indicate impact or savings in favor of LEN/DEX; numbers without parentheses indicate impact or savings in favor of

BORT.

AE, adverse event; ASP, average sales price; BORT, bortezomib; DEX, dexamethasone; LEN, lenalidomide; PN, peripheral neuropathy; SC,
subcutaneous.
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