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Objective. Determine the impact of a Prior Authorization Requirement (PAR) pro-
gram on Medicaid pharmacy expenditures and utilization.
Data Source. Prescription claims for Nebraska Medicaid recipients who received a
cyclooxygenase-2 (COX-2) inhibitor, a nonselective nonsteroidal antiinflammatory
(NSAID) drug, or other pain relievers between July 2001 and June 2003.
Study Design and Data Collection/Extraction. This was a retrospective cross-
sectional study with a 12-month pre-PAR implementation period and a 12-month post-
PAR implementation period. Pharmacy transactions for COX-2 inhibitors, NSAIDs,
other pain relievers, and gastroprotectants were identified by their National Drug Code
(NDC) in a Microsoft SQL query. The PAR was designed to approve COX-2 inhibitor
use only for recipients at high risk of GI side effects while restricting access to those
patients at low to moderate risk of GI side effects.
Principal Findings. One year following implementation of the PAR, overall expen-
ditures on COX-2 inhibitors for Nebraska Medicaid dropped 50 percent. The overall
impact on pharmacy expenditures, including NSAIDs, pain relief medications, and
gastroprotectants when necessary to relieve gastrointestinal (GI) side effects, for those
recipients who switched from a COX-2 inhibitor to an NSAID or other pain relievers
was a decline of approximately 35 percent.
Conclusion and Implications for State Policy. PAR for COX-2 inhibitors suc-
cessfully reduced Medicaid prescription expenditures. Recipients at high risk for GI side
effects appropriately received COX-2 inhibitors. Recipients at low to moderate risk for
GI side effects who were switched to NSAIDs or other pain relievers had lower overall
prescription expenditures. Further research is needed to determine the impact of PAR
on overall health outcomes and costs. In this study, rather than take a ‘‘one size fits all’’
approach to prescription drug cost-saving strategies, Medicaid policy makers under-
stood that patient variation required accurate identification of disease severity to
determine when equally efficacious low-cost alternatives were appropriate.
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In 2004, national health care spending rose 7.9 percent to $1.9 trillion (Smith
et al. 2006). Expenditures on prescription drugs in noninstitutionalized set-
tings grew from $51.0 billion in 1993 to $188.5 billion in 2004. The three main
factors that drove the increase in prescription drug spending were utilization,
changes in the types of drugs used (newer high-priced drugs replaced older
less-expensive drugs partially due to aggressive promotion to both patients
and physicians), and manufacturer price increases for existing drugs (Altman
and Parks-Thomas 2002; Rosenthal et al. 2002; Kaiser Family Foundation
2005).

In 2004, 42 million Medicaid recipients had total health care expendi-
tures that accounted for about 15.6 percent of all health care spending in the
United States (Smith et al. 2006). A survey of 36 Medicaid programs in 2005
revealed the following cost-saving strategies for prescription drugs: 100 per-
cent used prior authorization requirements (PAR), 92 percent required the use
of generics, 81 percent charged the beneficiary limited copayments for pre-
scription drugs; 68 percent used preferred drug lists, and 95 percent imposed
limits on quantities dispensed (Kaiser Family Foundation 2005). In addition,
26 states sought supplemental rebates in 2004 (Kaiser Family Foundation
2004). Other savings strategies introduced by pharmacy benefit managers and
adopted by Medicaid programs include tiered formularies and therapeutic
interchange (Altman and Parks-Thomas 2002; Rosenthal et al. 2002; Fischer
et al. 2004).

Medicaid PAR programs are designed to reduce the inappropriate or
unnecessary use of prescription drugs. This is a popular cost-saving strategy
because monetary savings can be achieved without patients being denied
access to necessary drug therapy. PAR programs (1) encourage the use of less-
costly alternative drugs that can be used for the same indications, (2) enforce
step therapy, and (3) restrict situations where high cost therapy can be used
(Phillips and Larson 1997). PAR programs reduce unnecessary utilization of
prescription drugs by influencing the initial drug choice of prescribers at the
time of prescribing. Prescribers must get permission to write prescriptions for
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specific drugs by providing clinical justification (Hamel and Epstein 2004).
PAR can be used in a variety of circumstances. For example, pres-
cription drugs selected for PAR typically are identified as part of a larger
group of therapeutic choices, all with similar efficacy for the most common
medical conditions they are used to treat. In other cases, PAR is used for
high-cost drugs even when there is no evidence of therapies that have
similar efficacy at a lower cost (Smalley et al. 1995; Momani, Madhavan, and
Nau 2002).

Nonsteroidal antiinflammatory drugs (NSAIDs) are divided into two
subcategories: (1) COX-2 specific inhibitors (referred to as COX-2 inhibitors
for the remainder of this paper) such as celecoxib (Celebrexs), and (2) non-
selective NSAIDs (referred to as NSAIDs for the remainder of this paper)
such as ibuprofen (Motrins). These drugs are indicated for the treatment of
osteoarthritis, rheumatoid arthritis, and acute pain (Shaw et al. 2003). The
efficacy of COX-2 inhibitors and NSAIDs for treating these conditions has
been shown to be similar, with COX-2 inhibitors typically costing about $80
more per month of therapy as compared with NSAIDs (Bombardier et al.
2000; Fischer et al. 2004). The main disadvantage with NSAIDs is gastroin-
testinal (GI) adverse events that include GI discomfort, and more serious
events such as ulceration and bleeding (Shaw et al. 2003). When COX-2
inhibitors were first introduced in the 1990s, they offered the potential
for a decrease in these GI events (Shaw et al. 2003). However, more recent
studies have found that COX-2 inhibitors do not reduce the risk of GI bleeding
compared with NSAIDs as often as was originally believed (Stockl, Cyprien,
and Chang 2005; Curtiss 2006). The effect of a PAR program for Celebrexs

(a COX-2 inhibitor) on pharmacy and medical service utilization was
studied in a Medicaid-managed care organization in Oregon (Hartung et al.
2004). Implementation of the PAR program resulted in a decline in the
use of Celebrexs by 59 percent. There was no concurrent increase
in use of other drug classes that could be substituted for Celebrexs.
The impact of PAR programs in all 50 state Medicaid programs was
previously evaluated, and in states where a PAR policy was initiated
for COX-2 inhibitors, use and spending declined substantially (Fischer et al.
2004).

The objective was to determine the impact of PAR for COX-2 inhibitors
on prescription expenditures and prescribing patterns in a Medicaid program.
More specifically, the impact of the PAR for COX-2 inhibitors on total pre-
scription costs for recipients who switched from a COX-2 inhibitor to an
NSAID or other pain relievers was analyzed.
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METHODS

Population

The population considered was all people continuously eligible for Nebraska
Medicaid between July 1, 2001 and June 30, 2003. In 2001 there were 149,142
full-year eligibles, in 2002 there were 161,559 full-year eligibles, and in 2003
there were 140,689 full-year eligibles (Centers for Medicare and Medicaid
Services 2004, 2005, 2006). For this study, we were interested only in those
recipients who were continuously taking either a COX-2 inhibitor, an NSAID,
or other pain relieves throughout the 2-year study period.

Description and Implementation of the PAR Program

On July 1, 2002 Nebraska Medicaid implemented a PAR program for the
COX-2 inhibitors Celebrexs (Pfizer Inc., New York, NY), Vioxxs (Merck &
Co., Whitehouse Station, NJ), and Bextras (Pfizer Inc). Medicaid paid for
COX-2 inhibitor prescriptions for beneficiaries meeting criteria for high GI
event risk. High risk was defined as follows: (1) age 65 or older not taking any
other NSAIDs or aspirin (these patients are not required to go through the
PAR process and claims are automatically paid), (2) a known GI event (history
or GI bleed/ulcer or active peptic ulcer), (3) current daily use of an oral
corticosteroid (e.g., prednisone), (4) current use of anticoagulant (e.g., warfa-
rin), and (5) a diagnosis of familial adenomatous polyposis (State of Nebraska
Department of Health and Human Services 2005). The physicians or their
designees were required to complete a prior-authorization request form avail-
able on the state website for those patients who fall into categories 2–5 above.
The form was faxed to the Medicaid prior-authorization office where it was
reviewed by a pharmacist who determined coverage based on these criteria
established by an expert panel of physicians and pharmacists.

Recipients with low to moderate risk for serious GI events were not
allowed to receive a COX-2 inhibitor under the PAR program. Alternatively,
these low-to-moderate-risk recipients received NSAID therapy, salicylate
therapy such as aspirin, or other pain relievers such as hydrocodone/acet-
aminophen combinations. Compared with COX-2 inhibitors, NSAIDs and
salicylates have similar efficacy, lower cost, and presumably greater chance for
GI side effects. GI side effects are commonly treated with gastroprotectant
drugs such as proton pump inhibitors——PPIs (e.g., omeprazole or Prilosecs)
and histamine-2 receptor antagonists——H2RAs (e.g., ranitidine or Zantacs).
Compared with COX-2 inhibitors, other pain relievers have varying efficacy,
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may have higher or lower costs, and have low or unknown chance for GI side
effects.

This study was focused on those recipients who were taking a COX-2
inhibitor and as a result of the PAR switched to (1) an NSAID or a salicylate
and associated costs to treat or prevent GI events with gastroprotectant drug
therapy, and (2) another type of pain reliever other than COX-2 inhibitors,
NSAIDs, or salicylates.

Study Design, Inclusion Criteria, and Exclusion Criteria

This retrospective cross-sectional study had a 12-month pre-PAR implemen-
tation period and a 12-month post-PAR implementation period. Expenditures
and number of prescription claims were analyzed for recipients who were
(1) taking a COX-2 inhibitor in the 12 months before the PAR program;
(2) switched to an NSAID, a salicylate, or other pain relievers because of the
PAR program; and (3) remained on an NSAID or other pain relievers for the
12 months following implementation of the PAR. Criteria for inclusion in the
analysis were as follows: (1) recipient switched from a COX-2 inhibitor to an
NSAID or to other pain relievers as a result of the PAR and (2) recipient
received an NSAID or another pain reliever for 12 months following imple-
mentation of the PAR. Recipients excluded were as follows: (1) those who
were not taking a COX-2 inhibitor before July 1, 2002, (2) those who chose to
pay out of pocket for a COX-2 inhibitor after July 1, 2002 (given the fact that
these drugs cost $90 per month it was unlikely many Medicaid recipients who
are indigent by definition fall into this exclusion category), and (3) those who
decided not to use either a COX-2 inhibitor, an NSAID, or another pain
reliever medication. Data were collected monthly and comparisons were
carried out quarterly.

Identification of COX-2 Inhibitor, NSAID, and Gastroprotectant Use

All Medicaid pharmacy claims from July 1, 2001 through June 30, 2003 were
screened using a Microsoft SQL query for either COX-2 inhibitor, NSAID, or
for other pain reliever claims as defined by the generic code number (GCN;
First Databank, San Bruno, CA) identifiers. Gastroprotectants were identified
in the database as PPIs (e.g., Nexiums), H2RAs (e.g., famotidine), antacids
(e.g., Maaloxs), and others such as sucralfate and misoprostol.

Expenditures and utilization of COX-2 inhibitors and gastroprotectant
drugs were determined monthly for the year before PAR implementation for
those who switched. Recipients who switched from a COX-2 inhibitor to an
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NSAID or to another pain reliever were identified by determining those who
were using a COX-2 inhibitor in May or June 2002 and switched to an NSAID
or other pain relief medications in July or August 2002. Expenditures and
utilization of COX-2 inhibitors were determined monthly for the year before
PAR implementation. Then expenditures and utilization of gastroprotectant
drugs were determined for those recipients who received a COX-2 inhibitor
during a given month in the year before implementation of the PAR and who
switched from a COX-2 inhibitor to an NSAID or salicylate pain reliever after
PAR implementation.

Expenditures and utilization of NSAIDs, salicylates, other pain relievers,
and gastroprotectant drugs were determined monthly for the year following
PAR implementation for those who switched. Recipients who received an
NSAID or other pain reliever in a given month of the year following imple-
mentation of the PAR and switched from a COX-2 inhibitor to an NSAID or
other pain reliever in the summer of 2002 were identified. Expenditures and
utilization of NSAIDs and other pain relievers were determined monthly for
the year following the PAR implementation. Next, expenditures and utiliza-
tion of gastroprotectant drugs (if any) were determined for those recipients
who received an NSAID or salicylate pain reliever during a given month in the
year following implementation of the PAR and switched from a COX-2
inhibitor to an NSAID or salicylate pain reliever in the summer of 2002.

Statistical Method

Utilization and expenditure trends for COX-2 inhibitors and NSAIDs for all
Nebraska Medicaid recipients are reported using descriptive statistics. The
primary outcome comparison of quarterly utilization and prescription expen-
ditures before and after implementation of the COX-2 inhibitor PAR program
was assessed using the Wilcoxon Signed Ranks Test (SPSS 13.0 for Microsoft
Windows). All statistical tests were considered statistically significant at po.05.

RESULTS

Following implementation of the PAR program for COX-2 inhibitors, overall
utilization (number of prescription claims) of COX-2 inhibitors decreased by
over 50 percent (Table 1——top portion). At the same time, overall utilization of
NSAIDs increased 20 percent, and utilization of other pain medications in-
creased 12 percent. Overall expenditures on COX-2 inhibitors decreased 53
percent during the first quarter following PAR implementation and remained
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at that level for the remainder of the study. At the same time, overall expen-
ditures on NSAIDs increased by 62 percent and expenditures on other pain
medications increased 12 percent. However, the actual dollar amount increase
for NSAIDs and other pain relievers combined was substantially less than the
dollar amount decrease for COX-2 inhibitors.

For those patients who switched from a COX-2 inhibitor to an NSAID
or salicylate pain reliever following implementation of the PAR, the number
of claims per recipient per month for all gastroprotectants increased from 0.2
in the quarter before July 1, 2002 to 0.47 in the final quarter of the study period,
an increase of 135 percent (Table 1). There were differences in utilization
among each of the four therapeutic subclasses. The number of claims per
recipient per month for PPIs was 0.14 in the quarter before July 1, 2002 and
0.08 in the final quarter of the study, a decrease of 43 percent. The number of
claims per recipient per month for H2RAs was 0.04 in the quarter before July
1, 2002 and 0.33 in the final quarter of the study period, an increase of 725
percent. The number of claims per recipient per month for over-the-counter
(OTC) antacids was 0.02 in the quarter before July 1, 2002 and 0.05 in the final
quarter of the study, an increase of 150 percent. The number of claims per
recipient per month for other antiulcer prescriptions remained the same at
0.01. Notably, on December 20, 2002, Nebraska Medicaid implemented a
separate PAR program for PPIs. This significantly impacted utilization and
expenditures of gastroprotectants for Medicaid recipients, including those
taking COX-2 inhibitors and NSAIDs.

The amount spent per recipient per month on all gastroprotectants de-
creased from $20.26 in the quarter before July 1, 2002 to $17.53 in the final
quarter of the study period, a decrease of 13 percent (Table 1). This was mainly
due to the decline in the number of claims for PPIs, which resulted in a 44
percent decline in PPI expenditures. The amount spent on H2RAs increased
by 520 percent, from $0.99 per recipient per month in the quarter prior July 1,
2002 to $6.14 in the final quarter of the study period. The amount spent on
other antiulcer preparations increased by 195 percent, and the amount spent
per recipient per month on OTC antacids increased by 167 percent. Increased
spending for H2RAs, other gastroprotectants, and OTC antacid was more
than offset by the decline in relatively more costly PPIs.

For patients who switched from a COX-2 inhibitor to an NSAID or
other pain reliever following implementation of the PAR, expenditures on
COX-2 therapy1gastroprotectant therapy were $113.89 per recipient per
month in the quarter before July 1, 2002 (Figure 1). Expenditures on
NSAID1gastroprotectant therapy or other pain reliever therapy were
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35 percent less 6 months following implementation of the PAR for COX-2
inhibitors. By the final quarter of the study, expenditures on NSAID thera-
py1gastroprotectant therapy or other pain reliever therapy were $47.45 per
recipient per month representing a decrease in expenditures of 58 percent.

DISCUSSION AND IMPLICATIONS FOR STATE HEALTH
POLICY

Prescription drug expenditures are a substantial portion of Medicaid budgets
around the country. One of the tools used to reign in escalating drug expen-
ditures is the PAR. In this cross-sectional observational study of Nebraska
Medicaid pharmacy claims, the PAR program for COX-2 inhibitors resulted
in an overall decline in pharmacy expenditures. As expected, there was a
decline in utilization and expenditures for the targeted COX-2 inhibitors.
Simultaneously, there was increased utilization for alternative yet substantially
less-costly NSAIDs and other pain relievers. The increase in utilization and
expenditures of gastroprotectants to treat side effects caused by NSAIDs and
salicylates was modest and did not offset savings gained by switching recip-
ients from COX-2 inhibitors to NSAIDs. The net effect on prescription
expenditures was a decline of 35 percent after 6 months and 58 percent after
one year.

The PAR policy for COX-2 inhibitors did not adversely influence access
to prescription medications for those patients at high risk for GI side effects.
Medicaid laws guarantee beneficiaries access to medically necessary Medicaid
coverable drugs. The COX-2 inhibitor PAR program takes this into consid-
eration by allowing recipients who are truly at a high risk for GI side effects
(e.g., ulcers) to receive COX-2 inhibitor therapy as long as the recipient meets
certain criteria (recipients age 65 or older received a COX-2 inhibitor without
going through the prior authorization process), or the prescriber provides
sufficient evidence, such as history of GI bleed or ulcer. Patients at lower to
moderate risk for GI complications continue to have adequate access to effi-
cacious but lower cost therapies such as NSAIDs and other pain relievers. The
PAR program reduces unnecessary use of costlier COX-2 inhibitors among
recipients with low-to-moderate risk for serious GI complications. This is a key
point in understanding why the PAR for COX-2 inhibitors is an effective cost-
savings strategy: NSAIDs and COX-2 inhibitors are equally efficacious, and
COX-2 inhibitors have not been proven to prevent GI complications in low-
to-moderate-risk patients as was originally believed (Bombardier et al. 2000;

Impact of Medicaid PAR for COX-2 Inhibitor Drugs 445



Juni, Rutjes, and Dieppe 2002). Following implementation of the COX-2
PAR, approximately 50 percent of patients attempting to fill a COX-2 inhib-
itor prescription were denied coverage because they did not meet high-risk
criteria. Many of these patients were switched to less-costly and equally effi-
cacious alternatives. Other studies of managed care populations have reported
68–73 percent did not meet the criteria for a high-risk GI event (Gleason et al.
2005).

A legitimate concern with a program aimed at limiting expenditures and
utilization in one area is that expenditures and utilization may increase in other
areas. In other words, how did the PAR program affect overall clinical out-
comes. The main limitation of this study was that it only dealt with pharmacy
expenditures and did not consider health care expenditures (the data were not
available), such as physicians office visits, emergency department visits, and
hospitalizations. A recent study in a managed care population showed that
medical expenditures associated with a GI diagnosis did not increase in
members who were denied a COX-2 inhibitor after a PAR was implemented
(Gleason et al. 2005). It is tempting to say that these results can be extrapolated
to the current study. However, the current study can only offer conclusions
that are limited to pharmacy expenditures and utilization because medical
costs information is lacking.

Some Medicaid recipients may have chosen to continue to pay for
COX-2 inhibitors out of their own pocket after the PAR implementation.
Although theoretically possible, this is not a very plausible scenario. Medicaid
recipients must be indigent to qualify for state medical assistance. As men-
tioned previously, COX-2 treatments typically would cost a patient $90–$100
out-of-pocket during the period of this study. An indigent person typically
does not have that amount of disposable income available, thus the need for
these individuals to have state-covered health care that includes prescriptions
medications.

The impact of Medicare Part D on overall Medicaid expenditures has
been significant since the beginning of 2006. Debate continues about public
versus private control over the benefit. For example, those advocating for
public control and full disclosure would like to see the government negotiate
rebates and discounts from the pharmaceutical industry rather than from the
current system of many smaller private insurance entities negotiating with the
pharmaceutical industry in a nontransparent environment. This study
demonstrates how state policy has a significant impact on expenditures in a
government-run transparent system. In Nebraska Medicaid, since implemen-
tation of the PAR and before 2006, approximately 80 percent of all patients
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taking COX-2 inhibitors were dual eligible for Medicare and Medicaid cov-
erage. The result was Nebraska Medicaid saw a dramatic decline in expen-
ditures on COX-2 inhibitors starting in 2006. This was expected because
COX-2 inhibitors were covered without going through the PAR process for
those who were 65 years of age and older because they were considered at
high risk for GI side effects because of their age. In other words, there was no
‘‘barrier’’ to coverage for this group of recipients. A key issue to be considered
is whether or not the private companies offering Medicare Part D plans are
using criteria as specific as the Nebraska PAR for COX-2 inhibitors to dis-
tinguish high-risk recipients from low-to-moderate-risk recipients. Alterna-
tively, Part D plans may choose whether or not to cover medications based on
other considerations such as rebates and discounts that may not properly take
patient specific variability into consideration. The advent of Medicare Part D
clearly moved control over drug spending for dual eligibles from a transparent
public system to one that is controlled by private industry, which for many
reasons is likely to be less transparent. Private Part D plans may offer savings,
but do these savings compromise patient care?

Even though this study does not provide conclusive results because it is
not a randomized controlled trial and because medical expenditures were not
analyzed, it provides credible inferences regarding the impact of a PAR pro-
gram on prescription drug expenditures for Medicaid recipients. Vioxxs and
Bextras have been withdrawn from the U.S. market because of potentially
life-threatening cardiovascular side effects. However, in Nebraska Medicaid
the PAR for COX-2 inhibitors is still in place for Celebrexs and other po-
tential COX-2 inhibitors that may be introduced to the market. All three
COX-2 inhibitors were available during the study period. The primary ob-
jective of this study was achieved: to determine the impact of a PAR program
on prescription expenditures and utilization. Implications from this study
should compel state Medicaid policy makers to identify other therapeutic
areas where there are equally efficacious low-cost alternatives.

CONCLUSION

PAR for COX-2 inhibitors was successful in reducing Medicaid prescription
expenditures. Recipients at high- risk of GI side effects appropriately received
COX-2 inhibitors. Recipients at low to moderate risk of GI side effects who
were switched to NSAIDs or other pain relievers had lower expenditures, and
expected increased expenditures on gastroprotectants to treat side effects that
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may have resulted from NSAIDs and salicylates replacing COX-2 inhibitors
did not occur. Further research is needed to determine the impact of PAR on
overall health outcomes and costs.
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