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BACKGROUND: In recent years, the development of new therapies for multiple myeloma has improved
the survival of patients, but newer treatments may also affect healthcare costs. To date, no real-world
study has examined the concurrent changes in survival and total healthcare costs over time in patients
with multiple myeloma.

OBJECTIVE: To examine the temporal changes in survival and healthcare costs among patients with
multiple myeloma in the United States.

METHODS: This retrospective claims-based cohort study is based on death files in the Truven Health
MarketScan Research Commercial and Medicare Supplemental databases. The study included adults
who had at least 1 inpatient or 2 outpatient claims with a diagnosis of multiple myeloma between January
1, 2006, and December 31, 2014; continuous insurance enrollment for at least 12 months before and at
least 30 days after the first diagnosis (ie, index date); and no previous malignancy. Patients were followed
from the index date through the earliest among (1) the date of death recorded in the death files, (2) the end
of enrollment in the MarketScan database, or (3) end of the study (September 30, 2015). The mortality
rates and the total all-cause and multiple myeloma-specific healthcare costs per patient per month were
compared between patients diagnosed in 2006-2010 and those diagnosed in 2011-2014.

RESULTS: A total of 5199 patients were included in the study (2597 diagnosed between 2006 and 2010
and 2602 diagnosed between 2011 and 2014). We found a 35% decrease in the risk for death (hazard
ratio, 0.65; 95% confidence interval, 0.57-0.74) among patients diagnosed in 2011-2014 compared with
those diagnosed in 2006-2010. In addition, 18% and 26% increases were found in all-cause and multiple
myeloma—specific healthcare costs, respectively, over the same time period (adjusted mean all-cause
costs, $13,960 vs $16,449, respectively; adjusted mean multiple myeloma—specific costs, $7476 vs
$9422, respectively).

CONCLUSION: The percent decrease in mortality in patients with multiple myeloma has been greater
than the percent increase in healthcare costs in recent years, which may be attributable to improved
treatments for multiple myeloma and changes in disease management. With the mortality rate having
decreased more than the increase in healthcare costs over the same time period, the results of this study
suggest that although healthcare spending has increased over time, there is a survival benefit.

Stakeholder Perspective,
page 46

Am Health Drug Benefits.
2018;11(1):39-46
www.AHDBonline.com

Manuscript received July 19, 2017
Accepted in final form November 1, 2017

. ' . Disclosures are at end of text
KEY WORDS: healthcare costs, mortality, multiple myeloma, survival

may also affect healthcare costs for patients.”!°

pproximately 30,000 new cases of multiple my-
Aeloma are diagnosed annually in the United
States, and 12,650 deaths annually are attribut-
ed to multiple myeloma.! In the past decade, the intro-
duction of new drugs has markedly changed the treat-

ment paradigm as well as survival outcomes for patients
with multiple myeloma,>® although these novel regimens
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To date, studies that have assessed the impact of multi-
ple myeloma treatments on survival relative to treatment
costs have been largely based on data from clinical trials
and have had conflicting results.3!1* We have found only
a few studies involving real-world costs of treatments for
patients with multiple myeloma, particularly in the Unit-
ed States, and those studies tend to be limited to assess-
ments of only a few specific treatments.'+%°

Researchers at the Moran Company conducted an
analysis to estimate the volume-weighted Average Sales

Price for cancer drugs administered through Medicare
Part B in 2006-2014.?' The authors concluded that can-

Copyright © 2018 by Engage Healthcare Communications, LLC; protected by U.S. copyright law.
Photocopying, storage, or transmission by magnetic or electronic means is strictly prohibited by law.

Vol 11, No 1 | February 2018

www.AHDBonline.com | American Health & Drug Benefits |



KEY POINTS

> New therapies for multiple myeloma have
improved patient survival, but may have also
affected the cost of care for patients.

> This study compared the changes in survival and
healthcare costs among patients with multiple
myeloma who were diagnosed in 2006-2010 versus

those diagnosed in 2011-2014.

> Patients diagnosed in the more recent period had
a 35% lower mortality risk than those diagnosed in
the earlier period.

> The adjusted mean all-cause per-patient per-month
(PPPM) healthcare costs were 18% higher in
patients diagnosed in 2011-2014 than in 2006-2010.

> Similarly, the adjusted mean all-cause PPPM
healthcare costs were 26% higher in those

diagnosed in 2011-2014 than in 2006-2010.

> The percentage decrease in multiple myeloma
mortality is greater than the percentage increase in
healthcare costs in recent years, which may reflect
improved therapies and treatment strategies.

> Tailoring treatment plans for patients with multiple
myeloma based on specific risk factors may further
optimize clinical outcomes.

cer drug costs have remained consistent with overall
medical inflation. Because some multiple myeloma ther-
apies were administered through Medicare Part B during
that time, the study indicates that the costs of multiple
myeloma treatments might have remained comparable
with overall medical inflation.?!

In their real-world analysis of patients with multiple
myeloma, Kumar and colleagues examined the changes
in survival over a 10-year period (2001-2010).> Kumar
and colleagues concluded that the consistent improve-
ment in survival they observed during that period was
attributable to the use of newer agents in the initial
treatment regimen.” Similarly, Costa and colleagues
showed significant improvements in the 5-year and 10-
year relative survival rates of patients with multiple my-
eloma who were diagnosed in 2008-2012 compared with
patients diagnosed in 1993-1997.17

To our knowledge, no study has explored the changes
in survival and costs over time among patients with mul-
tiple myeloma. With the potential for real-world treat-
ment costs to be consistent with medical inflation as
suggested by the Moran Company analysis,’! and consid-
ering the increase in survival among patients with multi-
ple myeloma suggested by Kumar and colleagues,’ our
study hypothesized that the improvement in survival
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among patients with multiple myeloma has outpaced the
increases in multiple myeloma treatment costs over time.
Our study suggests that a dollar spent in more recent
years is associated with better survival than a dollar spent
in previous years.

To our knowledge, this is the first study to provide
real-world evidence that simultaneously explores
healthcare spending and mortality among patients with
multiple myeloma.

Methods

This retrospective observational database study is
based on administrative claims data in the Truven
Health MarketScan Research Commercial Claims and
Encounters (ie, Commercial) and Medicare Supplemen-
tal and Coordination of Benefits (ie, Medicare) databas-
es from January 1, 2005, through September 30, 2015.
This longitudinal study had a variable-length follow-up
period (minimum of 30 days) that ran through the ear-
liest of the date of a patient’s death as recorded in the
Social Security Administration (SSA) Death Master
File; the end of a patient’s enrollment in the Market-
Scan database; or the end of the study period (ie, Sep-
tember 30, 2015).

Data Sources

The MarketScan databases provide detailed cost, use,
and outcomes data for healthcare services performed in
inpatient and outpatient settings. For Medicare-eligible
patients, the Medicare-covered portion of payment
(which is represented as the Coordination of Benefits
amount) and the employer-paid portion are included in
the Medicare database. Together, the Commercial and
Medicare databases comprise data for approximately 40
million individuals annually with employer-sponsored
primary health insurance or Medicare supplemental
health insurance. For this study, the MarketScan data-
bases were further linked to the SSA Death Master File
to obtain data on patient mortality from 2006 to 2015.
The master file contains records for approximately 14.9
million individuals and is updated quarterly.

Our study was conducted in accordance with the
Health Insurance Portability and Accountability Act of
1996. We used only deidentified patient records and did
not involve the collection, use, or transmittal of individ-
ually identifiable data, and the study was, therefore, ex-
empted from Institutional Review Board oversight.

Patient Selection

All patients included in the study were aged =18 years
with at least 1 inpatient or 2 outpatient healthcare
claims (=30 days apart) with a diagnosis of multiple my-
eloma (International Classification of Diseases, Ninth Revi-
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sion, Clinical Modification diagnosis code 203.0x) be-
tween January 1, 2006, and December 31, 2014. In
addition, all patients were required to be linkable to the
SSA Death Master File to be included in the analysis.
The date of the first multiple myeloma diagnosis claim
was considered the index date.

To be eligible, patients were required to have at least
12 months of continuous enrollment in the MarketScan
database, with medical and pharmacy benefits immedi-
ately before the index date (ie, the baseline period) and
at least 30 days of postindex enrollment. Patients were
excluded if they had a history of multiple myeloma or
any other cancer before the index date.

Outcome Variables

One of the main outcome variables of this study was
death and survival, which was identified by either having
a death record in the SSA file or a claim for an inpatient
admission with a discharge status of “death” anytime
during the follow-up period.

The outcome variable of total healthcare costs was
calculated as the sum of the total payment across all
healthcare claims (medical plus pharmacy) during the
follow-up period. Multiple myeloma-specific healthcare
costs were calculated as the sum of payment across all
inpatient claims with a primary diagnosis of multiple
myeloma, all outpatient claims with a multiple myeloma
diagnosis in any position, and all outpatient pharmacy
claims for any multiple myeloma treatments during the
follow-up period (Table).

The costs were based on paid amounts of adjudicated
claims, including payer and patient out-of-pocket pay-
ments, and were adjusted for inflation using the Con-
sumer Price Index and standardized to 2015 US dollars.
The costs for services provided under capitated arrange-
ments were estimated using payment proxies that were
computed based on paid claims at the procedure level
using the MarketScan Commercial and Medicare Sup-
plemental databases.

The main independent variable in this study was the
date of diagnosis, which was determined by the date of a
patient’s first healthcare claim with a multiple myeloma
diagnosis during the patient selection period (January 1,
2006-December 31, 2014). A total of 2597 patients were
categorized as being diagnosed between 2006 and 2010
(henceforth, 2006-2010) and 2602 diagnosed between
2011 and 2014 (henceforth, 2011-2014).

The covariates included patient demographics (eg,
age, sex, geographic location [US Census region]) based
on the index date and clinical characteristics (eg, Deyo-
Charlson Comorbidity Index, specific comorbidities) as-
sessed during the 12-month preindex period. The pa-
tients were also assessed for their use of various multiple

myeloma treatments during the follow-up period, includ-
ing bone marrow or stem-cell transplantation, chemo-
therapy, hydroxamic acid, immunomodulatory drugs,
proteasome inhibitors, and steroids.

Statistical Analyses

Unadjusted bivariate analyses were completed for all
outcomes and covariates, and were stratified by the date
of diagnosis. The categorical variables are presented as
the count and percentage of patients in each category,
and the continuous variables are summarized by the
means, standard deviations (SDs), and medians within
each time period.

A Cox proportional hazards model was used to eval-
uate the association between the time of diagnosis
(2006-2010 vs 2011-2014) and survival; generalized
linear models with log-link and gamma error distribu-
tion were used to estimate the effect of the time of diag-
nosis on the total all-cause and multiple myeloma—spe-
cific healthcare costs, while controlling for covariates.
The variance inflation factor was used to assess the
multicollinearity of the models’ independent variables,
and the recycled prediction method was used to gener-
ate a predicted mean cost difference (ie, marginal and
incremental costs) between the diagnosis periods. Esti-
mation of the standard errors of the incremental costs
was conducted using the delta method. All analyses
were conducted using Statistical Analysis Software ver-
sion 9.4 (SAS Institute Inc; Cary, NC), and P <.05 was
considered statistically significant.

Results

During the patient selection period (ie, 2006-2014), a
total of 55,945 adults were identified in the databases
with a diagnosis of multiple myeloma. Of those patients,
23,207 (approximately 41%) met the continuous Mar-
ketScan database enrollment criteria, and 9020 (approx-
imately 16% of the initial sample) of those patients had
no history of having multiple myeloma or another can-
cer. Finally, 5199 patients (approximately 9.3% of the
initial sample) were linked to the SSA death file and
were included in this analysis. Approximately 50% (N =
2597) of the final sample was diagnosed in 2006-2010,
and approximately 50% (N = 2602) of the sample was
diagnosed in 2011-2014.

Baseline Demographic and Clinical
Characteristics

The mean age of the patients was 65.2 years (SD,
12.3) among patients diagnosed in 2011-2014 and 65.9
years (SD, 12.2) among patients diagnosed in 2006-
2010. A slightly smaller proportion of patients diag-
nosed in 2011-2014 were aged =65 years at diagnosis
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L[N Patient Demographic and Clinical Characteristics, by Period of Multiple Myeloma Diagnosis
Multiple myeloma Multiple myeloma Multiple myeloma Multiple myeloma
diagnosis, 2006-2010  diagnosis, 2011-2014 diagnosis, 2006-2010  diagnosis, 2011-2014

Patient characteristics (N = 2597) (N = 2602) Patient characteristics (N = 2597) (N =2602)
Age, mean (SD) 65.97 (12.2) 65.2 (12.3) Cardiac dysrhythmias 360 (13.9) 408 (15.7)
Age cohort, N (%) Myocardial infarction 61(2.3) 70 (2.7)

<65 yrs 1273° (49.0) 1376 (52.9) Other ischemic heart disease 4632 (17.8) 408 (15.7)

=65 yrs 1324 (51.0) 1226 (47.1) Liver disease 622 (2.4) 91 (3.5)
Sex, N (%) Renal disease 422" (16.2) 535 (20.6)

Male 1514¢ (58.3) 1440 (55.3) Treatments during follow-up,® N (%)

Female 1083 (41.7) 1162 (44.7) Bone marrow/stem-cell transplant 537 (20.7) 648 (24.9)
Payer, N (%) Chemotherapy 657° (25.3) 507 (19.5)
Commercial 1241° (47.8) 1327 (51.0) Bendamustine 22(0.8) 19 (0.7)
Medicare 1356 (52.2) 1275 (49.0) Cisplatin 30 (1.2 18 (0.7)
Geographic region, N (%) Cyclophosphamide 275 (10.6) 418 (16.1)
Northeast 3240 (12.5) 547 (21.0) Doxorubicin/liposomal 195° (7.5) 50 (1.9)

doxorubicin
North Central 903 (34.8) 693 (26.6)
Etoposide 1(0.0) 1(0.0)
South 884 (34.0) 972 (37.4)
Melphalan 306° (11.8) 65 (2.5)
West 480 (18.5) 385 (14.8)
incristi P (2.7 15 (0.6
Er— 6(02) 5(02) Vincristine 69° (2.7) (0.6)
Total healthcare costs,® §, mean (SD) 20,2717 (39,697) 23,572 (54,030) Hydroxamic acid
i 6(0.2 4(0.2
Deyo-Charlson Comorbidity Index ® 110 (1.5) 12(16) Panobinostat 02 02
mean (SD) Immunomodulatory drugs 12207 (47.0) 1137 (43.7)
Deyo-Charlson Comorbidity Index,® N (%) Lenalidomide 943" (36.3) 1081 (41.5)
0 1288 (49.6) 1240 (47.7) Thalidomide 5660 (21.8) 127 (4.9)
1 606 (23.3) 572 (22.0) Pomalidomide 86 (3.3) 102 (3.9)
2 A=Y i) Proteasome inhibitors 858" (33.0) 1123 (43.2)
3 39305 475 (183) Bortezomib 851 (32.8) 1116 (42.9)
Number of /CD-9 diagnoses,’ 11.7° (7.8 15.0 (10.0) e
mean (SD) ‘ b Carfilzomib 69° (2.7) 110 (4.2)
Comorbidities,* N (%) ST 1904 (739 1854 (71.3)
Cardiac conditions 759 (29.2) 724 (27.9) Dexamethasone UG (25) UG (ER3)
Congestive heart failure 223 (8.6) 233 (9.0) Prednisone 947" (36.5) 634 (24.4)
3P <,05, P <.001, °P <.01 for the difference between 2006-2010 and 2011-2014 from t-tests or chi-square tests.
dMeasured during baseline period (12 months before multiple myeloma diagnosis).
eFollow-up is =30 days after diagnosis, ending with the earliest of death, end of health plan enroliment, or end of the study period (September 30, 2015).
ICD-9 indicates International Classification of Diseases, Ninth Revision; SD, standard deviation.

compared with those diagnosed in 2006-2010 (Table).
More males than females were diagnosed in both peri-
ods, and the proportion of males was significantly great-
er among patients diagnosed in 2006-2010 than in
2011-2014 (P <.01).

The total healthcare costs during the 12 months be-
fore a multiple myeloma diagnosis were significantly
higher among patients who were diagnosed in 2011-
2014 compared with 2006-2010 (P <.05). The patients
diagnosed in 2011-2014 had higher comorbidity indices
(P <.001) and more total diagnoses in the baseline peri-

od (P <.001) compared with those diagnosed in 2006-
2010. The incidence of cardiac comorbidities was similar
in both time periods, although patients diagnosed in
2006-2010 had a significantly lower incidence of liver (P
<.05) and renal (P <.001) diseases than those diagnosed
in 2011-2014.

Patients diagnosed in 2006-2010 were more likely
than those diagnosed in 2011-2014 to receive chemo-
therapy (25.3% vs 19.5%, respectively; P <.001) and
immunomodulatory drugs (47.0% vs 43.7%, respective-
ly; P <.05) during the postindex period. A greater pro-
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portion of patients diagnosed in 2011-2014 compared
with 2006-2010 had a bone marrow or stem-cell trans-
plantation (24.9% vs 20.7%, respectively; P <.001) and
received proteasome inhibitors (43.2% vs 33.0%, respec-
tively; P <.001; Table).

Survival Trends

Among the patients diagnosed in 2006-2010, 36.9%
died during follow-up versus 15.3% in the patients diag-
nosed in 2011-2014. These proportions do not account
for the variable length of follow-up; therefore, mortality
rates were calculated based on person-time.

The unadjusted mortality rate was substantially lower
for patients diagnosed in 2011-2014 (0.24 deaths per
1000 person-days) than in those diagnosed in 2006-2010
(0.32 deaths per 1000 person-days). Adjusting for pa-
tients’ demographic and clinical characteristics, the pa-
tients diagnosed in 2011-2014 had a 35% lower risk for
death than those diagnosed in 2006-2010 (hazard ratio,
0.65; 95% confidence interval [CI], 0.57-0.74). Figure 1
shows the adjusted survival probabilities during fol-
low-up for both groups.

Healthcare Cost Trends

The mean unadjusted all-cause healthcare costs
were 24% higher (median, 40% higher) among pa-
tients with multiple myeloma diagnosed in 2011-2014
(mean, $16,3807; SD, $25,795; median, $10,534) than
those diagnosed in 2006-2010 (mean, $13,534; SD,
$23,316; median, $7510). After controlling for the
patients’ demographic and clinical characteristics, the
total all-cause per-patient per-month (PPPM) costs
were 18% (95% CI, 6-31) greater among those diag-
nosed in 2011-2014 (adjusted mean, $16,449; SD,
$6142) than in those diagnosed in 2006-2010 (adjust-
ed mean, $13,960; SD, $5213). The PPPM adjusted
mean incremental cost was $2489 (SD, $929) compar-
ing patients diagnosed in 2011-2014 with those diag-
nosed in 2006-2010 (Figure 2).

Similarly, the multiple myeloma-specific mean unad-
justed healthcare costs were 40% higher (median, 59%
higher) among patients diagnosed in 2011-2014 (mean,
$9492; SD, $18,669; median, $4861) compared with
patients diagnosed in 2006-2010 (mean, $6758; SD,
$14,286; median, $3057). After controlling for covari-
ates, the total multiple myeloma—specific costs PPPM
were 26% (95% CI, 6-50) greater among those diag-
nosed in 2011-2014 (adjusted mean, $9422; SD, $6962)
compared with patients diagnosed in 2006-2010 (adjust-
ed mean, $7476; SD, $5524). The PPPM adjusted mean
incremental cost was $1946 (SD, $1438), comparing
patients diagnosed in 2011-2014 with those diagnosed in
2006-2010 (Figure 2).

Fiqure 1 Survival Probabilities? for Patients with Multiple
. Myeloma, by Period of Initial Diagnosis
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2Adjusted for age, sex, insurance type, geographic region, baseline healthcare costs, baseline
comorbidities, and postindex multiple myeloma treatments.

Predicted Mean All-Cause and Multiple Myeloma—
FOITEA Specific PPPM Healthcare Costs? after Multiple
Myeloma Diagnosis, by Period of Diagnosis

M Multiple myeloma Multiple myeloma
diagnosis 2006-2010 diagnosis 2011-2014
$18,000 1
Difference = $2489° Difference = $1946°

$16,000 1
$14,000 1
$12,000 1
$10,000 1
$8000 1
$6000 4
$4000 4
$2000 4
$0 -

All-cause costs Multiple myeloma-specific costs
2Adjusted for age, sex, insurance type, geographic region, baseline healthcare costs, baseline
comorbidities, and postindex multiple myeloma treatments.
bP <01 for difference between time periods.

PPPM indicates per-patient per-month.

Discussion

These results show a 35% decrease in the mortality
rate among patients diagnosed with multiple myeloma in
2011-2014 compared with those diagnosed in 2006-
2010. Furthermore, these findings show increases of 18%
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and 26% in the total all-cause and multiple myeloma—
specific healthcare costs, respectively, over these periods.

The decrease in mortality rate was greater than the
increase in healthcare costs over the same time period,
suggesting that in recent years a dollar spent on health-
care may lead to improved patient outcomes compared
with a dollar spent in previous years. Hence, the value of
healthcare spending among patients with multiple my-
eloma has increased over time, and this increase may be
attributed to advancements in drug therapies, coupled
with advancements in disease management.??

Similar trends in survival and treatment costs have
been observed when examined separately in the United
States, as well as in other countries. A study of Japanese
patients with multiple myeloma showed that younger
patients (aged <65 years) who were diagnosed in 2001-
2012 had improvements in overall survival compared
with patients diagnosed and treated in 1999-2000.* The
authors attributed these improvements to the emergence
of new drug classes for the treatment of multiple myelo-
ma during that time.*

A US-based study during a similar time frame report-
ed that significant improvements in overall survival from
2001-2005 to 2006-2010 were primarily seen among el-
derly patients (=65 years) who received novel regimens.’
By contrast, Costa and colleagues observed significant
improvements in the 5-year relative survival rates among
patients with multiple myeloma of all ages in the United
States who were diagnosed in 2008-2012 versus those
diagnosed in 1993-1997, but the 10-year relative survival
rates only improved among patients aged <65 years.!?

The findings in our study show a significant decrease
in mortality rates in 2006-2010 and in 2011-2014 among
patients aged <65 years, as well as in those aged =65 years
(unadjusted mortality rates for 2006-2010 vs 2011-2014,
age <65 years: 0.19 vs 0.15 deaths, respectively, per 1000
person-days; P = .02; age >65 years: 0.47 vs 0.35 deaths,
respectively, per 1000 person-days; P <.001).

Previous and current findings suggest that there have
been changes in disease management in recent years that
have contributed to improvements in multiple myeloma
survival among patients of all ages.

The report by the Moran Company showed that
changes in the volume-weighted costs of oncology drugs
during the study period (2006-2014) did not exceed the
rate of medical inflation, suggesting that the increased
healthcare costs between patients diagnosed in 2006-
2010 and in 2011-2014 are not a result of disproportion-
ate increases in the cost of cancer treatments.?!

However, that study did not specifically assess the cost
of multiple myeloma treatments, which might have
changed at a different rate from the general overall cost
of cancer treatments. Some authors have previously con-

cluded that increased multiple myeloma treatment costs
over time are associated with the use of newer multiple
myeloma treatments, suggesting a direct relationship
between novel therapies and higher treatment costs.>!%?

In a recent Swedish study, the gain in life expectancy
among patients with multiple myeloma surpassed the
high incremental costs associated with newer treatment
regimens.?* Similarly, Lakdawalla and colleagues report-
ed that the higher cost associated with the increased use
of newer therapies over time was offset by concurrent
health improvements and gains in quality-adjusted life-
years among US patients with multiple myeloma.?®

Our study adds to the available body of evidence that
increases in healthcare costs among patients with multi-
ple myeloma in recent years have been offset by im-
proved outcomes.

The key strength of our study is the use of real-world
data from a patient sample drawn from a large, heteroge-
neous database of patients with multiple years of clinical
and cost data, which enabled a good depiction of tempo-
ral trends of multiple myeloma disease burden and costs.

Controlling for several patient characteristics allowed
for a more unbiased estimate of healthcare costs com-
pared with previous studies. Also, this analysis included
similar numbers of patients diagnosed in each of the
years within both time periods, thus providing a good
representation of the survival and cost experience across
each cohort.

Limitations

This study has limitations that should be considered
when interpreting our findings. This study was limited to
patients with commercial or Medicare supplemental
health insurance coverage, so the results may not be
generalizable to patients with other types of insurance or
no insurance.

In addition, the healthcare claims data are subject to
errors in coding and entry, which can result from the
misclassification of some patients with regard to the
study variables.

Furthermore, information on the patients’ race and
socioeconomic status, which may be associated with a
patient’s diagnosis, treatment, costs, and survival, were
not available in the claims databases and could not be
controlled for in multivariable analyses.

Conclusion

This study provides the first real-world evidence that
patients diagnosed with multiple myeloma in recent
years (ie, 2011-2014) incurred greater all-cause and dis-
ease-specific healthcare costs than patients diagnosed in
earlier years (ie, 2006-2010), but that substantial im-
provements in multiple myeloma survival occurred
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during the same period. Among patients with multiple
myeloma, survival has improved at a greater rate than
the increase in healthcare costs, which may be a result of
improved multiple myeloma therapies and changes in
overall disease management. With the US Food and
Drug Administration’s approval of new treatment op-
tions for patients with multiple myeloma, tailoring treat-
ment plans for the individual patient based on specific
risk factors is even more feasible and may further opti-
mize disease management and continue improvements
in patient survival. H
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PROVIDERS: Multiple myeloma has been one of the
most evolving types of cancer. Over the past decade, the
number of nontraditional chemotherapy treatment regi-
men options has quadrupled. In fact, traditional chemo-
therapy alone is no longer included in the National Com-
prehensive Cancer Network (NCCN) Guidelines as a
Category 1 or 2 recommendation for primary therapy or for
previously treated patients with multiple myeloma, except
for special circumstances.! This is great from a clinical
standpoint. Although newer therapies may have side effects
or a risk for serious adverse events, patients using them have
less exposure to the many side effects associated with tradi-
tional chemotherapies. In addition, the patient response
rates and duration of response have been significantly im-
proved with the newer therapies, which has translated to
improved progression-free survival and overall survival.

PATIENTS: But the clinical improvement comes
with an increased financial burden. Monotherapy is asso-
ciated with a substantial monthly expense. As the treat-
ment regimens have evolved to include existing thera-
pies, more combination therapies have demonstrated
improved outcomes. Furthermore, newer therapies have
recently been approved by the US Food and Drug Ad-
ministration for use as combination therapies.

The article by Maiese and colleagues in this issue pro-
vides a good retrospective analysis of the impact of newer
therapies on the costs associated with health resource utili-
zation within 2 patient cohorts.” One may initially hypoth-
esize that newer therapies may demonstrate their value by
decreasing overall costs with fewer transplants required or
less morbidity that requires clinic visits and hospitaliza-
tions. However, Maiese and colleagues conclude that based
on the improved survival with newer therapies, the per-pa-
tient per-month cost increased in terms of multiple myelo-
ma-related costs as well as all-cause costs.”

This conclusion is very reasonable. However, one
strong recommendation for a supplemental evaluation
would be the addition of the cost of the pharmaceutical
treatments, which was not included in this analysis.
Newer therapies by themselves are expensive, but they
represent 50% or even 33% of the cost of a combined

Improved Clinical Outcomes with Newer Multiple
Myeloma Therapies Associated with Increased
Resource Utilization and Financial Burden

By Matthew Mitchell, PharmD, MBA, FAMCP
Director, Pharmacy Services, SelectHealth, Murray, UT

regimen. In 2016, the Institute for Clinical and Econom-
ic Review (ICER) published its analysis of the treatment
options for relapsed or refractory multiple myeloma.’ The
report has 2 high-level conclusions.

First, ICER’s model results are consistent with clinical
trial results demonstrating that newer regimens used for
second- and third-line therapy in multiple myeloma ap-
pear to confer the clinical benefits of improved quality of
life, improved cancer treatment, and improved overall
survival.’ Second, based on the current drug list prices,
the pharmacologic treatments do not achieve levels that
are considered high value.? ICER cites several examples
of list price discounts that are required to meet often-cit-
ed thresholds of cost-effectiveness. For example, to get to
a cost threshold of $150,000 quality-adjusted life-years, a
discount from wholesale acquisition cost would need to
be 28%, 70%, and 67% for carfilzomib plus lenalidomide,
elotuzumab plus lenalidomide, and ixazomib plus lena-
lidomide, respectively. And significantly higher dis-
counts would be needed for treatments required to hit
lower thresholds of $50,000 and $100,000.

MANUFACTURERS/PAYERS: At this point,
manufacturers do not set the list price of their medica-
tions based on a willingness-to-pay threshold in the Unit-
ed States. Also, discounts to the levels referenced above
are not passed through to payers. Albeit expensive, payers
will continue to cover medications in accordance with
the NCCN’s Guidelines and the drugs’ indications. Pay-
ers will continue to evaluate the impact of newer, clini-
cally superior medications on health resource utilization
to assess the value of these newer regimens. l
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