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Abstract

Oral prescription drugs are an increasingly important treatment option for cancer. Yet
contemporaneous US trends in spending on anticancer drugs known as oral oncologics have not
been described. Using nationally representative data, we describe trends in national spending on
and use of forty-seven oral oncologics between the first quarter of 2006 and the third quarter of
2011. Average quarterly national spending on oral oncologics increased 37 percent, from $940.3
million to $1.4 billion in 2012 dollars, a significant change. Average quarterly use of oral
oncologics in the same time period measured in extended units increased at a significant pace but
more slowly than spending (10 percent). Within this broader trend, differences in spending among
categories of oral oncologics were observed. High levels of and increases in both spending and use
were concentrated among new brand-name and patent-protected oral oncologics, including
second-generation tyrosine kinase inhibitors used to treat chronic myelogenous leukemia.
Decreased spending but increased use was observed among oral oncologics that lost patent
protection during the study period and were available in generic form, including hormonal
therapies used to treat breast and prostate cancers. Spending on new and patent-protected oral
oncologics and associated price increases are significant drivers of increased spending.

Rapid progress in the fields of tumor biology, genetics, and immunology has spurred the
development of many novel cancer treatments in the past two decades.!2 Anticancer drugs,
known as “oncologics,” are often the only life-prolonging treatment available for patients
with blood cancers and solid tumor cancers, where tumors have spread beyond their original
location to a nonadjacent site in the body.

In 2010, $125 billion was spent in the United States on cancer treatment, which accounted
for approximately 5 percent of that year’s total medical care spending.? National spending
on oncologics alone is also significant. Approximately $23 billion was spent on them in
2011.3 Oncologics rank first in terms of national spending on prescription drugs by
therapeutic class.*
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Total manufacturers’ sales of specialty drugs, including oncologics, have also grown
significantly in recent years, with a 9.5 percent increase in 2006 and an 8.9 percent increase
in 2007.3 This growth has outpaced that of all pharmaceutical manufacturers’ sales (a 1.6
percent increase in 2007 and a 1 percent decline in 2012) and that of recent medical
spending (approximately 3 percent in the period 2009-11).4°

In 2011, 77 percent of national spending on oncologics was on those administered to
patients in specialty medical offices and hospital outpatient departments. For these drugs,
Medicare was the largest payer under beneficiaries’ outpatient medical benefits, known as
Part B (all references to Medicare in this article are to the fee-for-service program).5-8 Most
commercial insurers follow Medicare’s coverage and reimbursement policies for these
drugs.

Several factors have likely contributed to the high and increasing spending on oncologics
overall.348-10 These factors include the increasing incidence of cancer in the US
population, the introduction of new brand-name oncologics and the virtually guaranteed
coverage of them by insurers after approval by the Food and Drug Administration (FDA),
insurance reimbursement policies that encourage the use of brand-name oncologics, and
postlaunch price increases among some brand-name and generic oncologics.

There are two reasons why quantifying national spending on and use of oral oncologics, a
subset of all oncologics, may be of interest to policy makers.

First, the Medicare Modernization Act enacted in 2003 and implemented in 2006 created a
new pharmacy benefit (Part D) that included coverage within Medicare for most oral
oncologics. This new coverage significantly expanded reimbursement by third-party payers
for oral oncologics. Before the implementation of Part D, Medicare covered—under the Part
B outpatient benefit—only oral oncologics that were reformulations of older parenteral (that
is, infused or injected) drugs. According to a recent report by the leading pharmacy benefit
manager, Express Scripts, oncologics currently rank first in spending among drugs covered
under third-party payer pharmacy benefits.11

Second, several notable oral oncologics have recently been launched to treat highly
prevalent cancers.346.10.11 For example, a number of new oral oncologics target tumors
with specific genetic profiles. These drugs include the second-generation tyrosine kinase
inhibitors nilotinib (Tasigna) and dasatinib (Sprycel), which are used for the treatment of
chronic myeloid leukemia and gastrointestinal stromal tumors.

Despite their clinical and increasing economic importance, national trends in spending on
and use of oral oncologics have not been described. Using nationally representative data, we
examined levels of spending on, and trends in the use of, oral oncologics between the first
quarter of 2006 and the third quarter of 2011. We decomposed these levels and trends using
the following categories: the oncologics’ therapeutic class, patent protection status, and
coverage under Medicare’s Part D or Part B benefit.
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Study Data And Methods

DATA

ANALYSES

We used data from IMS Health’s National Sales Perspectives (NSP) that covered the period
between the first quarter of 2006 and the third quarter of 2011. IMS Health is a firm that
provides detailed data on domestic and global pharmaceutical sales and use. These data have
been used in numerous studies of pharmaceutical spending and use.3*

The data were derived from an audit that described 100 percent of the national unit volume
and dollar sales for every major class of trade and distribution channel for US prescription
pharmaceuticals. The data provide information on the molecule-specific chemical names and
brand names, route of administration (oral versus injected, infused, inhaled, topical, or
other), and World Health Organization Anatomic Therapeutic Classification designation.12
Drugs were considered oncologics if they had an L designation, which is given to
“preparations used in the treatment of malignant neoplastic diseases and immunomodulating
agents.”13 Our reliance on this classification precluded us from examining spending levels
and trends related to three commonly used oral oncologics: raloxifene, lenalidomide, and
thalidomide.

In the NSP, spending measures the amount of money that retail pharmacies, mail-order
pharmacies, nonfederal hospitals, long-term care facilities, and miscellaneous facilities
spend to acquire a drug from manufacturers and drug wholesalers. The prices reflected in
this sales measure are the actual invoice prices that these outlets pay for drugs, whether they
are purchased directly from a manufacturer or indirectly via a wholesaler. Invoice line-item
discounts are included, but prompt-payment discounts and invoice bottom-line discounts are
not included. Rebates, which are typically paid by the manufacturer directly to a customer,
insurer, or pharmacy benefit manager, are not included. To compare spending levels across
study time periods, we converted spending in all quarters to 2012 US dollars using the
Consumer Price Index inflation calculator.

Use was measured using the NSP variable known as extended units. According to IMS
Health, extended units measure the number of single items (such as vials, syringes, bottles,
or packets of tablets or capsules) that are contained in a shipping package purchased by
providers and pharmacies. For example, a package containing a month’s supply of an oral
drug is considered to consist of one extended unit. In this clinical context, a package may
also include several different doses and strengths of a given drug.

We used ordinary least squares regression to examine the relationship between national
utilization and inflation-adjusted spending and the passage of time. This approach helped
account for potential correlation in these outcomes over time, which is the main advantage
over the use of Student t-tests to detect level changes.

We report estimated p values to examine the significance of trend changes. Changes were
considered significant if the estimated p values were equal to or less than 0.05.
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To examine factors related to these levels and trends, each oncologic in our sample was
further categorized. The first category was the oncologic’s therapeutic class. To classify
oncologics using this category, we relied on information in the drug’s FDA-approved label,
which was reviewed by one of the authors (Sumita Bhatta), who has clinical expertise.1415

The therapeutic class measures we used were alkylating agents, topoisomerase inhibitors,
antimetabolites, hormonal agents, targeted agents, and other. Briefly, alkylating agents in
cancer treatment are chemical compounds that inhibit cell division and growth.
Topoisomerase inhibitors interfere with enzymes that control changes in DNA structure.
Antimetabolites are chemicals that interfere with DNA production, affecting cell division
and tumor growth. Hormonal agents manipulate the endocrine system, and targeted agents
target specific genetic pathways to interrupt normal cell functioning. More detailed
definitions of these measures are provided in Exhibit 1.

The second category used to classify oral oncologics was patent protection status. We
classified oncologics by whether the brand-name drug had lost patent protection before 2006
and became available in generic form, experienced loss of patent protection and generic
entry between the first quarter of 2006 and the second quarter of 2011, or had patent
protection throughout the study period. For oral oncologics that lost patent protection before
or during the study period, we report quarterly spending on and use of all versions of the
same chemical entity (both generic and brand-name versions and all generic versions of the
drug, regardless of manufacturer).

The third category we used to classify oral oncologics was whether they were covered by
Medicare Part B (that is, whether they were oral equivalents of parenteral formulations) or
by Medicare Part D. We used Medicare data from the 2005-12 average sales price drug
pricing files to perform this classification.16

For each category, we report summary descriptive statistics. We report national quarterly
levels and trends in percentage terms (as a function of total spending and use) to examine
compositional levels and trends. We also report p values derived from a chi-square test of
average quarterly percentages of total spending and use observed in each category for 2006
compared to the period between the fourth quarter of 2010 and the third quarter of 2011.17

All analyses were performed using the statistical software Stata, version 11.2.

Study Results

DESCRIPTIVE STATISTICS

Forty-seven oral oncologics were available during the study period (Exhibit 1). For each
oncologic in the sample, the online Appendix!8 gives chemical name, brand name,
therapeutic class, FDA approval date (month and year), and FDA-approved cancer
indication(s).

The majority of oncologics in the sample were targeted (30 percent), hormonal (26 percent),
and alkylating agents (19 percent) (Exhibit 1).
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Forty-three percent of the oncologics studied were available throughout the period as
generics. The majority of oncologics in this category were alkylating or hormonal agents.
Another forty-five percent of the oncologics were available only in brand-name form
throughout the study period. More than half of these were introduced into the US market in
2007 or later.

Eleven percent of the oncologics in the sample lost patent protection during the study period
and became available in generic form. All of the generic drugs except for one (Vesanoid, an
“other” agent) were hormonal agents used to treat breast and prostate cancers.

Eighty-one percent of the oncologics in the sample—including all of the oncologics that lost
patent protection during the study period—were covered under Part D. The remaining 19
percent were covered under Part B. The majority of Part B drugs were available in generic
form throughout the study period.

NATIONAL SPENDING AND USE

Quarterly national spending on oral oncologics increased 37 percent during the study period
from $940.3 million to $1.4 billion, a significant change. The estimated average quarterly
increase in national spending on oral oncologics was $20 million during the study period
(Exhibit 2).

National use of oral oncologics also increased significantly during the study period (Exhibit
2), albeit at a much lower average quarterly rate (10 percent), compared to spending.

CORRELATES OF NATIONAL SPENDING AND USE

Exhibit 3 shows national spending levels and trends for the oral oncologics classified by
category. In 2006 average quarterly national spending was concentrated on hormonal agents
(which accounted for approximately 42 percent of total spending), targeted agents (35
percent), antimetabolites (11 percent), and alkylating agents (10 percent). In 2011 average
quarterly national spending was concentrated on targeted agents (59 percent), hormonal
agents (19 percent), antimetabolites (12 percent), and alkylating agents (8 percent).

Exhibit 3 also shows average quarterly national use levels and trends. Similar to 2006
spending levels, average quarterly national use levels of hormonal agents (73 percent of the
total) and antimetabolites (18 percent) in 2006 were significant. The percentages of total
quarterly use and rank of the drug classes in terms of those percentages remained relatively
stable between 2006 and 2011. There was a significant increase in the use of targeted agents:
a change of 43 percent between 2006 and the period between September 2010 and
September 2011.

Perhaps not surprisingly, spending throughout the study period appears to have been
concentrated on oral oncologics that either were always patent protected or lost patent
protection during the study period (Exhibit 3). Interestingly, use throughout the study period
was concentrated on generic oncologics and oncologics that lost patent protection during
that period.
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Among patent-protected oncologics, we estimated that average quarterly spending increased
61 percent and average quarterly use increased 30 percent between 2006 and the period
between September 2010 and September 2011. Among oral oncologics that lost patent
protection, we estimated that average quarterly spending decreased 65 percent and average
quarterly use increased 16 percent during the same time. For generic oral oncologics, we
observed a very large decline (56 percent) in estimated quarterly spending and a smaller
decline in estimated quarterly use (12 percent).

Spending on and use of oral oncologics covered under Medicare Part D significantly
outweighed spending on and use of oral oncologics covered under Part B (Exhibit 3). We
estimated that average quarterly national spending on oral oncologics covered under Part B
declined 2.3 percent during the study period and that their use declined 10 percent. We
estimated small but significant increases in spending on and use of oral oncologics covered
under Part D.

Discussion

This study is the first to report contemporaneous national levels and trends in spending on
oral oncologics. We found that in 2011, $1.4 billion (in 2012 dollars) was spent per quarter
on oral oncologics. Average quarterly spending increases on the oral oncologics in the
sample were also significant (37 percent). National spending on oral oncologics observed
during the study period significantly outpaced spending on all prescription drugs and
medical care generally.3-519 Notably, between 2007 and 2012 the rate of spending growth
on all prescription drugs was much lower than earlier in the decade.*

Our results suggest that spending levels and trends are driven by the use of new brand-name
oral oncologics. Many of these drugs represent significant therapeutic advances over the
standard of care for the treatment of specific cancers.2? For example, spending throughout
the study period was observed to be concentrated on targeted agents—notably, the tyrosine
kinase inhibitors, which provide dramatic survival benefit in patients with chronic
myelogenous leukemia?1~2 or gastrointestinal stromal tumors26-29 and decreased toxicity in
patients with renal cell carcinoma,30-34 compared to conventional chemotherapy or
cytokine-mediated therapies. However, data limitations prevented us from correlating
spending and utilization levels and trends according to guideline-consistent indications,
including those that may not be approved by the FDA.35

We also found that national spending on and use of oral oncologics was concentrated among
those covered under Medicare’s (and likely most commercial insurers”) pharmacy benefits.
Interestingly, our results suggest that price increases among brand-name oncologics covered
under Medicare Part D may be the most important driver of spending trends, if use is held
constant. This finding is consistent with the results of a recent government report that
focused solely on parenteral oncologics covered under Medicare Part B.36

These price findings are also noteworthy because of current coverage and reimbursement
policies that govern Part D benefits. Commercial insurers, including those that provide Part
D coverage for prescription drugs, may have some negotiating power over pricing levels and
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consequently over spending and use trends.8 Yet this bargaining power may be most
efficacious for drugs with brand-name or generic substitutes.3” Bargaining on prices by
these commercial insurers may also be limited since they are required by statute to cover all
drugs in six protected classes, including oral oncologics.38

We believe that this study is also the first to report empirical evidence of spending
decreases, utilization increases, and therefore price declines (spending declines that outstrip
utilization increases) among generic oral oncologics that lost patent protection and
experienced generic entry during the study period. Specifically, among oral oncologics that
lost patent protection during the study period, we estimated that average quarterly spending
decreased 65 percent, while average quarterly use increased 16 percent between 2006 and
the period between September 2010 and September 2011. This spending result is consistent
in magnitude with the findings of previous empirical studies of spending trends on
nononcologic oral drugs after the entry of a generic drug into the market.3°

Our use results suggest that there may be increasing use of oral oncology drugs, particularly
those covered by Part D, after their patents expire. This observation is consistent with the
results of a recent economic analysis of use trends after generic entry into the market among
specialty drugs, including but not limited to oral oncologics.4? We also found significant use
of generic oncologics throughout the study period. This result is consistent with national
studies of drug usage generally.3437

Conclusion

The potential clinical benefits of using the oral oncologics discussed in this article must be
weighed against their financial costs for patients. Many commercial insurers do not require
substantial patient cost sharing for physician-administered drugs.*! However, insurers may
impose high cost sharing for oral oncologics.*2 Since 2007 twenty-six states have passed
laws requiring insurers to offer patients cost-sharing parity between oral and physician-
administered oncologics. Whether and how these policies affect clinical outcomes and
spending are important topics for future research.
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Use (millions of extended units)

Spending On And Use Of Oral Oncologics Available In The US Market, First Quarter 2006

Through Third Quarter 2011

SOURCE Authors’ analysis of data from IMS Health’s National Sales Perspectives.
NOTES The red line denotes spending and relates to the left-hand y axis. The blue line
denotes use and relates to the right-hand y axis. Extended units measure the number of
single items (such as vials, syringes, bottles, or packets of tablets or capsules) that are
contained in a shipping package purchased by providers and pharmacies. For example, a
package containing a month’s supply of an oral drug is considered to be one extended unit.
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Characteristics Of Forty-Seven Oral Oncologics Available In The US Market, First Quarter 2006 Through

Third Quarter 2011

Oncologics

Category Number Percent
THERAPEUTIC CLASS

Alkylating agents@ 9 19
Topoisomerase inhibitors? 2 4
Antimetabolites® 5 11
Hormonal agentsd 12 26
Targeted agents® 14 32
Other 6 131

PATENT PROTECTION STATUS DURING STUDY PERIOD

Patent protected throughout 22 47
Lost patent protection 5 11
Generic throughout 20 43

FEE-FOR-SERVICE MEDICARE OUTPATIENT COVERAGE

Medical benefit (Part B) 9 19
Pharmacy benefit (Part D) 38 81

SOURCE Authors’ analysis of data from IMS Health’s National Sales Perspectives and the Food and Drug Administration’s approved drug labels.

aAgents that cause the replacement of hydrogen by an alkyl group, especially in a biologically important molecule. These agents have mutagenic

activity to inhibit cell division and growth.

b Lo L . .
Agents that block the ligation step of the cell cycle, generating single- and double-stranded breaks that harm the integrity of the genome.

Introduction of these breaks leads to apoptosis and cell death.

Agents used to interfere with DNA production and therefore cell division and the growth of tumors. Because cancer cells spend more time
dividing than other cells, inhibiting cell division harms cancer cells more than other cells.

dAgents that manipulate the endocrine system by adding exogenous-specific hormones, particularly steroid hormones, or by inhibiting the

production or activity of such hormones (hormone antagonists). Because steroid hormones are powerful drivers of gene expression in certain

cancer cells, changing the levels or activity of certain hormones can cause certain cancers to cease growing or undergo cell death.

e - . . . - s
Includes agents that target specific genetic pathways, interrupting normal cell functioning such as cell division.
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