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background

 

Over the past five years, selective cyclooxygenase-2 inhibitors (coxibs) have accounted
for a growing proportion of prescriptions for nonsteroidal antiinflammatory drugs
(NSAIDs). To control these expenses, many state Medicaid programs have implement-
ed prior-authorization requirements before coxibs can be prescribed. We evaluated the
effect of such programs on the use of coxibs by Medicaid beneficiaries.

 

methods

 

We surveyed state Medicaid agencies to determine whether prescription of coxibs re-
quired prior authorization and, if so, the criteria for authorization. For each program,
we compared these criteria with evidence-based recommendations for prescribing of
coxibs. Using data for all filled prescriptions in 50 state Medicaid programs from 1999
through the end of 2003, we calculated the proportion of defined daily doses of NSAIDs
accounted for by coxibs. Time-series analyses were used to measure the changes in pre-
scription patterns after the implementation of each prior-authorization program.

 

results

 

By 2001, coxibs accounted for half of all NSAID doses covered by Medicaid. This pro-
portion varied widely according to the state in 2003, from a low of 11 percent to a high
of 70 percent of all NSAID doses. Twenty-two states implemented prior-authorization
programs for coxibs during the study period. Overall, the implementation of such pro-
grams reduced the proportion of NSAID doses made up by coxibs by 15.0 percent (95
percent confidence interval, 10.9 to 19.2 percent), corresponding to a decrease of $10.28
(95 percent confidence interval, $7.56 to $13.00) in spending per NSAID prescription.
The effect of such programs was not influenced by the degree to which a prior-author-
ization program incorporated evidence-based prescribing recommendations.

 

conclusions

 

The use of coxibs and spending on NSAIDs varies widely by state and declined substan-
tially after the implementation of prior-authorization programs. Determining whether
these reductions are clinically appropriate will have important implications for the de-
velopment of rational drug-reimbursement policies.

abstract
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elective cyclooxygenase-2 inhibi-

 

tors (coxibs), a type of nonsteroidal antiin-
flammatory drug (NSAID), were introduced

in December 1998. The antiinflammatory activity
of these agents is similar to that of nonselective
NSAIDs,

 

1,2

 

 and they have lower rates of gastroin-
testinal complications.

 

3

 

 The use of coxibs has been
widely adopted, with sales of almost $6 billion in
2004.

 

4

 

 Their popularity and cost have imposed fi-
nancial stress on many prescription-drug insurance
programs, including state Medicaid programs,

 

5,6

 

whose mandate is to cover the medical expenses
of the poor.

Although Medicaid programs are prohibited
from creating restrictive drug formularies, they have
discretion in determining many aspects of cover-
age.

 

7

 

 Facing constrained Medicaid budgets and
sharply rising drug expenditures, states have sought
to control drug costs

 

8

 

 through measures such as
prior authorization, a policy requiring physicians
to submit patient information for review before re-
imbursement is approved for a given medication.

 

7

 

The choice between nonselective NSAIDs and
coxibs provides a useful case study of the effect of
such prior-authorization programs. Both drug class-
es are broadly prescribed for indications includ-
ing osteoarthritis, rheumatoid arthritis, and acute
pain and have virtually identical clinical efficacy,

 

1,2,9

 

with most nonselective NSAIDs available at much
lower cost.

 

10

 

 The main advantage of the coxibs is
a lower risk of gastrointestinal hemorrhage. Five
risk factors for this complication have been recom-
mended as criteria for identifying patients who are
more likely to benefit from coxibs than from non-
selective NSAIDs.

 

11-14

 

Faced with constrained pharmacy budgets,
policymakers have developed prior-authorization
programs to allow the use of coxibs by patients who
meet high-risk criteria while reducing use by others,
thus targeting the use of these expensive agents to
appropriate patients. Numerous state Medicaid
programs have implemented various prior-author-
ization policies for coxibs, with markedly differ-
ent approval criteria, whereas some states have no
such policies. This variability creates a large-scale
natural experiment, making possible the evaluation
of the effect of prior-authorization programs on
the prescribing of coxibs. We used data from state
Medicaid programs to calculate the proportion of
NSAID use accounted for by coxibs and evaluated
the effect of prior-authorization programs on the

use of coxibs. This study focused on the effect of
prior-authorization policies for coxibs before ro-
fecoxib (Vioxx, Merck) was withdrawn from the
market. Although the removal of this drug will cer-
tainly influence future patterns of use of coxibs, the
present study addresses the general effects of prior-
authorization programs, with coxibs serving only
as an example.

 

sources of data 

 

The Center for Medicare and Medicaid Services pro-
vides quarterly data on drug use by Medicaid pro-
grams.

 

15

 

 These state-level data include the total
number of prescriptions filled, the total number of
pills or capsules dispensed, and the total Medicaid
reimbursement for each medication. We also ob-
tained data on the number and age distribution of
Medicaid recipients.

 

16,17

 

 No data at the level of in-
dividual patients were used in this analysis.

We contacted all state Medicaid agencies be-
tween September 2003 and March 2004 to deter-
mine whether the state Medicaid program had any
prior-authorization policy regarding coxibs. (Arizo-
na has a decentralized Medicaid program and was
not included; analyses are for the other 49 states
and the District of Columbia.) The agencies were
asked to provide all manuals, instructions, and sub-
mission forms for the prior-authorization process.
We also checked whether state programs covered
over-the-counter analgesics.

 

7

 

On the basis of information provided by the
state Medicaid agencies, we determined the extent
to which each prior-authorization program restrict-
ed access to coxibs. Two components were con-
sidered: the extent to which evidence-based guide-
lines regarding high-risk users of NSAIDs were
incorporated into the policies, and whether pre-
vious treatment with nonselective NSAIDs was
required.

Investigators who were blinded to the use data
reviewed prior-authorization criteria for each state
to determine how many of the five major clinical risk
factors for gastrointestinal adverse effects were in-
cluded (old age, prior upper gastrointestinal bleed-
ing, prior peptic ulcer disease, use of anticoagulant
drugs, and use of systemic glucocorticoids).

 

11-14

 

We classified criteria as strict if they incorporated
at least four of the five risk factors. Investigators
also reviewed criteria to assess requirements with

s

methods
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respect to prior use of nonselective NSAIDs. We con-
sidered criteria strict if they required patients to
have a history of gastrointestinal complications
due to the use of a nonselective NSAID. We defined
a state’s prior-authorization policy as more restric-
tive if the criteria were strict in both areas — that is,
the programs incorporated four or more of the clin-
ical risk factors in their criteria and the programs
required patients to have a history of gastrointes-
tinal complications from nonselective NSAIDs. We
defined all other programs as less restrictive.

 

statistical analysis

 

We calculated the number of defined daily doses
for nonselective NSAIDs and coxibs, using World
Health Organization standards.

 

18

 

 The defined
daily doses for some of the commonly used prod-
ucts included 200 mg of celecoxib (Celebrex, Pfi-
zer), 25 mg of rofecoxib, 1200 mg of ibuprofen,
and 500 mg of naproxen. We determined the total
number of defined daily doses of prescription
NSAIDs used in each state Medicaid program and
the proportion accounted for by the coxibs: cele-
coxib, rofecoxib, and valdecoxib (Bextra, Pfizer).

We identified the date of implementation of
prior-authorization programs and performed in-
terrupted time-series analyses to estimate their ef-
fect on drug use. The weighted average of the trend
for the use of coxibs in states without prior-author-
ization programs was used for comparison. The

time frame for each state’s data was standardized
relative to the quarter in which the prior-authoriza-
tion policy was initiated. All analyses were conduct-
ed with the use of Stata software.

 

19

 

We developed general linear models, adjusting
for repeated observations by using generalized
estimating equations in which the correlation struc-
ture was assumed to be autoregressive with a lag
time of one quarter. The models included terms
indicating the temporal relationship of each quar-
ter with implementation of a prior-authorization
policy.

 

20

 

 Terms for interaction between the level
and slope indicators and the prior-authorization
indicator were included to estimate the time-trend–
adjusted effects of the prior-authorization policies.
We used z-test results based on the estimated 

 

b

 

 co-
efficients and standard errors from the generalized
estimating equations to determine statistical signif-
icance, with a P value of less than 0.05 used to in-
dicate statistical significance. (Additional details
about the interrupted time-series model can be
found in the Supplementary Appendix, available
with the full text of this article at www.nejm.org.)

We stratified secondary analyses according to
whether the prior-authorization criteria were more
restrictive or less restrictive.

 

11-14

 

 We considered sev-
eral possible covariates that could modify the effect
of prior-authorization programs, including the age
distribution of Medicaid beneficiaries, whether the
state’s Medicaid program covered over-the-coun-

 

* Annual prescriptions and spending are based on quarterly data. Information for some quarters was missing for some states; in these cases, 
data were annualized for the given state. No data were provided for Mississippi and Texas in 1999 or for Rhode Island in 2000. Data were includ-
ed for the District of Columbia; Arizona did not provide data for any year. Detailed data according to calendar quarter are provided in the Sup-
plementary Appendix.

† Enrollment data refer to person-years of enrollment and are projections for the fiscal years listed, prepared by the Office of the Actuary for the 

 

President’s fiscal year 2004 budget.

 

17

 

Table 1. Trends in the Use of NSAIDs and Spending for Coxibs by Medicaid from 1999 through 2003.*

Year
Total No. of NSAID

Prescriptions
Defined Daily Doses 

of NSAIDs
Total No.
Enrolled†

No. of Elderly
Enrollees†

Total Spending
on NSAIDs Spending on Coxibs

 

Total No.
% Accounted
for by Coxibs Total

Amount
per Enrollee

1999 11,152,602 379,270,292 20 32,800,000 3,800,000 $409,791,354 $186,771,176 $5.69

2000 14,813,749 510,739,835 46 34,000,000 3,900,000 $759,914,571 $560,455,327 $16.48

2001 16,386,549 568,472,226 52 37,700,000 4,000,000 $894,709,959 $720,403,988 $19.11

2002 17,027,307 594,609,564 52 39,900,000 4,200,000 $962,695,209 $786,166,696 $19.70

2003 17,969,876 639,558,144 50 41,400,000 4,300,000 $1,007,854,366 $813,692,815 $19.65
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ter analgesics, and the baseline level of prescrib-
ing of coxibs before the implementation of a pri-
or-authorization program.

Table 1 summarizes national trends for the pre-
scription of NSAIDs in Medicaid programs and
Medicaid enrollment. (Additional details are pro-
vided in the Supplementary Appendix.) From 1999
through 2003, the total use of NSAIDs increased,
driven by the increased use of coxibs; in fact, the vol-
ume of defined daily doses of nonselective NSAIDs
per Medicaid recipient declined slightly. The use
of coxibs grew rapidly after their introduction,

stabilizing at about 50 percent of all defined daily
doses of NSAIDs covered by Medicaid programs.
Annual spending on all NSAIDs increased by nearly
$600 million over the study period, almost all of
that due to increased spending on coxibs. There
was wide variation among states in the propor-
tion of defined daily doses of NSAIDs that were ac-
counted for by coxibs (Fig. 1), ranging from 11 per-
cent to 70 percent.

Eight states implemented prior-authorization
programs for coxibs immediately after the intro-
duction of these drugs to the market in late 1998;
these states were excluded from the time-series
analysis since there were no data available from
the period before the implementation of the policy.
The main analyses included the 22 states that initi-
ated prior-authorization programs between 2000
and the beginning of 2003 and had at least three
quarters of use data before and after implementa-
tion. The remaining 20 states provided control data
on coxib-use trends in the absence of prior-author-
ization programs. Five of the control states imple-
mented prior-authorization programs in late 2003,
and one additional state had a program scheduled
to begin in 2004.

Figure 2 presents the trends in the proportion
of coxib use, with time standardized relative to
the initiation of the prior-authorization program.
In the 22 states that implemented a prior-author-
ization program, the proportion of coxib use de-
creased by an average of 11.1 percent (95 percent
confidence interval, 5.7 to 16.5 percent) from the
six months before implementation to the six months
after. Six of the states had no change or a small in-
crease in coxib use, whereas seven had decreases
in coxib use of more than 20 percent. Regression
analysis with control for secular trends in coxib use
showed that the implementation of a prior-author-
ization program was associated with a reduction
in the percentage of defined daily doses of NSAIDs
accounted for by coxibs by 15.0 percent (95 percent
confidence interval, 10.9 to 19.2 percent; P<0.001).
There was a slight upward trend of 1.6 percent
(95 percent confidence interval, 0.0 to 3.1 percent;
P=0.03) in the slope of the curve for coxib use in
the six quarters after the implementation of a pri-
or-authorization program. Thus, implementation
of a prior-authorization program was associated
with an initial downward shift in the level of coxib
use, with a much smaller rise in use subsequently.

The prior-authorization programs of 9 states
included more restrictive criteria, whereas the oth-

results

 

Figure 1. Percentage of Defined Daily Doses of NSAIDs Accounted for by Cox-
ibs in the Fourth Quarter of 2003, According to Whether a Prior-Authorization 
Program Had Been Implemented.

 

Data are presented in descending order according to state. Data are presented 
for 49 states and the District of Columbia. (Data were not available for Arizona.)
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er 13 state programs had less restrictive criteria.
Figure 3 shows the trends in coxib use in these
states. The reductions in coxib prescribing after the
implementation of a prior-authorization program
were similar in states with less restrictive and states
with more restrictive criteria (15.6 percent and 14.6
percent, respectively). The slopes of the trend lines
increased slightly at 2.0 percent (95 percent con-
fidence interval, 0.0 to 3.7 percent; P=0.013) in
states with less restrictive criteria and at 1.2 percent
(95 percent confidence interval, 0.0 to 2.9 percent;
P=0.15) in states with more restrictive criteria.

States with more restrictive criteria had lower
levels of use of coxibs before the implementation
of the prior-authorization program than states with
less restrictive programs (Fig. 3). Adding terms for
the interaction between levels of use of coxibs be-
fore the implementation of prior-authorization pro-
grams and the stringency of criteria in such pro-
grams (more restrictive vs. less restrictive) had no
significant effect (P for interaction=0.29). Addition-
al models showed no modification of the effect of
prior-authorization programs by coverage of over-
the-counter medications (P for interaction=0.27)
or by the proportion of Medicaid beneficiaries who
were over 65 years of age (P for interaction=0.52). 

Before the implementation of prior-authoriza-
tion programs, the level of spending per NSAID pre-
scription was similar in states that subsequently
initiated a prior-authorization program and states
that did not initiate such a program (Fig. 4). After
the initiation of such programs, there was an im-
mediate shift corresponding to a $10.28 reduction
in spending per prescription (95 percent confidence
interval, $7.56 to $13.00; P<0.001). This change
represents an 18 percent decrease in the cost per
NSAID prescription.

The use and costs of NSAIDs in state Medicaid
programs have increased dramatically in recent
years, driven partly by the introduction of coxibs.

 

8,21

 

Our analysis of state-by-state data found a large
variation among states in the use of coxibs. During
the study period, a majority of states implemented
prior-authorization programs for coxibs, which
were associated with a sustained reduction in their
use. The cost of an average NSAID prescription
decreased by about $10 after the initiation of pri-
or-authorization programs. With nearly 18 million
NSAID prescriptions covered by Medicaid in 2003,

this decrease can be projected to an annual reduc-
tion in spending of $185 million.

 

22,23

 

Although only 8 states had prior-authoriza-
tion programs for coxibs when the drugs first be-
came available, 22 states instituted such programs
during the ensuing four years. By the end of 2003,
only 14 states did not have a prior-authorization
program for coxibs either in place or scheduled
to begin.

Other studies have addressed the effect of Med-
icaid prior-authorization programs on the use of
brand-name nonselective NSAIDs.

 

24,25

 

 Evaluations
of these state programs found considerable sav-
ings, without increases in other medical expenses
or effects on patients’ quality of life.

 

25,26

 

 The in-
troduction of coxibs in 1998 created new pressures
and new issues. Whereas there are no important dif-
ferences in efficacy among nonselective NSAIDs,
the potential for reduced gastrointestinal compli-
cations with coxibs presents a more important clin-
ical issue. This difference, combined with the large
difference in cost between coxibs and nonselective
NSAIDs, has led to a focus on limiting coxib use to
patients in whom this difference would matter most
— a more complex policy goal than reducing the
use of brand-name medications. The natural ex-

discussion

 

Figure 2. Proportion of Defined Daily Doses of NSAIDs Accounted for by 
Coxibs before and after the Implementation of a Prior-Authorization Program.

 

Time is measured in calendar quarters relative to the quarter in which a prior-
authorization program for coxibs was implemented. Only states with data 
available for at least three quarters before and after the implementation of the 
program were included in the time-series analysis. The weighted average of 
coxib use in states without prior-authorization programs was used to gener-
ate quarterly control data for each state that did have a program. The time 
frame for the control data was standardized relative to the quarter in which 
the prior-authorization policy was initiated in the intervention state.
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periment created by variability in state Medicaid
programs’ prior-authorization criteria for coxibs
presents a unique opportunity to study this policy
instrument at a national level.

Whereas some states required detailed clinical
information on patients’ characteristics, drawn
from evidence-based guidelines for the prescrib-
ing of NSAIDs and coxibs, other states required only
limited information to be obtained to meet prior-
authorization criteria, such as whether a patient
had previously tried a nonselective NSAID. States
also varied in the explicitness of the descriptions of
the criteria for coxib approval that were made avail-
able to the public. However, we found similar re-
ductions in the prescription of coxibs regardless
of how restrictive the prior-authorization criteria
were. Although we were not able to study this issue
directly, we suspect that the administrative bur-
den of the prior-authorization process and the re-
sponsiveness of officials making authorization
decisions had a large effect on the rate of authori-
zation of coxib prescriptions. States with more
restrictive prior-authorization criteria had lower
baseline use of coxibs, and such states may take a
generally more stringent approach to prescription-
drug reimbursement. The use of coxibs slowly in-

creased after the initial reduction. The durability of
the reductions in coxib use over time should be ex-
amined in future studies.

Our findings must be viewed in the light of sev-
eral important considerations. Foremost among
these is the aggregate nature of our data. We have
no information on the clinical characteristics of
individual patients and cannot comment on wheth-
er the reduced use of coxibs that was associated
with the implementation of prior-authorization
programs was clinically appropriate. Previous re-
search has shown that many patients receiving
coxibs have no major contraindications against
the use of nonselective NSAIDs.

 

26,27

 

 However, many
patients for whom nonselective NSAIDs are pre-
scribed have potentially important gastrointesti-
nal risk factors.

 

26,27

 

 The clinical appropriateness
of changes in use associated with prior-authori-
zation policies is an important area for future re-
search.

States with prior-authorization programs may
have differed systematically from states without
such programs in ways not captured by our data,
since states with these programs had slightly low-
er rates of coxib use before the programs were im-
plemented. Such states may have been more ag-
gressive in their use of Medicaid managed-care
programs or in implementing other strategies to
manage pharmaceutical budgets, such as changes
in patients’ copayments or pharmacies’ dispensing
fees. A strength of interrupted time-series analyses
is the possibility of adjusting for baseline trends
and thus obtaining accurate estimates of the effect
of the policy,

 

28

 

 although interventions implement-
ed at exactly the same time as prior-authorization
policies could either obscure or magnify the effect.
We found considerable variation among states in
the proportion of NSAID prescriptions accounted
for by coxibs. Regional variation in the patterns of
medical care has been documented in several ar-
eas.

 

29-31

 

 Patterns of NSAID prescribing for Medic-
aid beneficiaries appear to have similar variability,
even independent of the effects of prior-authori-
zation programs, and should be a target of subse-
quent studies.

Economic analyses of individual managed-care
programs, both private and public, have demon-
strated savings when prior-authorization programs
for coxibs were implemented.

 

32,33

 

 Our analyses
permit an approximation of the financial effect of
prior-authorization programs in a very large public
insurance program. We found a difference of about

 

Figure 3. Proportion of Defined Daily Doses of NSAIDs Accounted for by 
Coxibs before and after the Implementation of a Prior-Authorization Program, 
According to Whether a Program Had Been Implemented and the Restrictive-
ness of Prior-Authorization Criteria.

 

Time is measured in calendar quarters relative to the quarter in which a prior-
authorization program for coxibs was implemented. The weighted average of 
coxib use in states without prior-authorization programs was used to gener-
ate quarterly control data for each state that did have a program. The time 
frame for the control data was standardized relative to the quarter in which 
the prior-authorization policy was initiated in the intervention state.
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$10 per NSAID prescription associated with the im-
plementation of these programs, corresponding to
an annual reduction of $185 million nationally. We
believe this finding has special importance in the
light of the recently enacted Medicare prescription-
drug benefit.

Medications have been the fastest-rising com-
ponent of health care costs for several years, and
cost-effective prescribing will assume even greater
importance once the Medicare drug benefit begins
in 2006.

 

34

 

 Almost immediately after this legisla-
tion was approved, public estimates of its cost be-
gan to rise.

 

35

 

 Like all health insurance programs,
Medicare will be challenged both by already high
expenditures for medications and by rising phar-
macy expenditures attributable to the availability of
new and more expensive medications. Many of
these medications will be appropriate choices for
some patients but less so for others. Yet vigorous
promotion of costly products, directed at both phy-
sicians and patients, can be expected to continue.
The state Medicaid programs’ use of prior-author-
ization policies represents one attempt to direct the
use of costly medications to the patients who will
benefit most from them. Our data suggest that such
programs can substantially reduce the use of cox-
ibs. However, it will also be important to measure
how well such policies direct the more expensive
medications to the right patients.

Our earlier work indicates that there is sub-
stantial overuse of these medications among pa-
tients at low risk for complications of traditional
NSAIDs, whereas some high-risk patients appear
to receive traditional NSAIDs inappropriately, when
a coxib or concomitant therapy with a gastropro-
tective agent may be indicated.

 

26,27

 

 With the pro-
liferation of costly and increasingly complex drugs,
health care policymakers will be forced to devise
strategies that help ensure that resources are avail-
able to pay for these drugs for patients who require
them. This will often require restricting their use
by patients with less clear indications for receiv-
ing them.

Other strategies to improve the efficiency of
drug use include reference pricing,

 

36

 

 tiered copay-
ment systems,

 

37,38

 

 and physician-education pro-
grams.

 

39

 

 Each has potential strengths and weak-
nesses that will have to be defined empirically.
Rigorous analyses of new policies will allow better

drug-use programs to be designed for government
and private-sector drug-entitlement programs.

In conclusion, we found that the implementa-
tion of Medicaid prior-authorization programs
was associated with a substantial decrease in the
use of coxibs and consequent large reductions in
spending by state Medicaid programs. As private
and public insurers continue to struggle with ris-
ing expenditures for prescription drugs and policy-
makers wrestle with the structure of medication
coverage for Medicare beneficiaries, better under-
standing of policies such as these will help to shape
sustainable drug-insurance systems that can con-
tain escalating pharmaceutical costs while preserv-
ing appropriate clinical decision making.
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Figure 4. Average Spending per NSAID Prescription before and after the 
Implementation of a Prior-Authorization Program.

 

Time is measured in calendar quarters relative to the quarter in which a prior-
authorization program for coxibs was implemented. The weighted average of 
coxib use in states without prior-authorization programs was used to gener-
ate quarterly control data for each state that did have a program. The time 
frame for the control data was standardized relative to the quarter in which 
the prior-authorization policy was initiated in the intervention state.

A
ve

ra
ge

 C
os

t p
er

 N
SA

ID
Pr

es
cr

ip
tio

n 
($

)

80

60

40

20

0
¡6 ¡5 ¡4 ¡3 ¡2 ¡1 0 321 4 5 6

No. of Quarters before and after Start of Program

Start of prior-authorization policy

States without
prior-authorization

programs

States with
prior-authorization

programs

Copyright © 2004 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on November 27, 2009 . For personal use only. No other uses without permission. 



 

n engl j med 

 

351;21

 

www.nejm.org november 

 

18

 

, 

 

2004

 

2194

 

prior-authorization programs for coxibs

 

references

 

1.

 

Day R, Morrison B, Luza A, et al. A ran-
domized trial of the efficacy and tolerability
of the COX-2 inhibitor rofecoxib vs ibupro-
fen in patients with osteoarthritis. Arch In-
tern Med 2000;160:1781-7.

 

2.

 

Saag K, van der Heijde D, Fisher C, et al.
Rofecoxib, a new cyclooxygenase 2 inhibitor,
shows sustained efficacy, comparable with
other nonsteroidal anti-inflammatory drugs:
a 6-week and a 1-year trial in patients with
osteoarthritis. Arch Fam Med 2000;9:1124-
34.

 

3.

 

Bombardier C, Laine L, Reicin A, et al.
Comparison of upper gastrointestinal toxic-
ity of rofecoxib and naproxen in patients
with rheumatoid arthritis. N Engl J Med
2000;343:1520-8.

 

4.

 

Leading 20 therapeutic classes by U.S.
sales, MAT, June 2004. IMS Health, IMS
National Sales Perspectives, August 2004.
(Accessed October 25, 2004, at http://www.
imshealth.com/ims/portal/front/articleC/
0,2777,6599_18731_54699443,00.html.)

 

5.

 

Stein C. Tough medicine is paying off
for state. Boston Globe. February 17, 2004:
C1, C4.

 

6.

 

Jenkins CL. Medicaid takes increasing
toll: rising costs for services spur a yearly
struggle to fund program. Washington Post.
March 3, 2004:B1.

 

7.

 

Pharmaceutical benefits under state
medical assistance programs, 2003. Reston,
Va.: National Pharmaceutical Council, 2004.

 

8.

 

Mello MM, Studdert DM, Brennan TA.
The pharmaceutical industry versus Medic-
aid — limits of state initiatives to control
prescription-drug costs. N Engl J Med 2004;
350:608-13.

 

9.

 

Bensen WG, Fiechtner JJ, McMillen JI,
et al. Treatment of osteoarthritis with cele-
coxib, a cyclooxygenase-2 inhibitor: a ran-
domized controlled trial. Mayo Clin Proc
1999;74:1095-105.

 

10.

 

Drug topics red book. Montvale, N.J.:
Thomson PDR, 2004.

 

11.

 

Dubois RW, Melmed GY, Henning JM,
Laine L. Guidelines for the appropriate use
of non-steroidal anti-inflammatory drugs,
cyclo-oxygenase-2-specific inhibitors and
proton pump inhibitors in patients requir-
ing chronic anti-inflammatory therapy. Ali-
ment Pharmacol Ther 2004;19:197-208.

 

12.

 

American College of Rheumatology Sub-
committee on Osteoarthritis Guidelines. Rec-
ommendations for the medical management
of osteoarthritis of the hip and knee: 2000
update. Arthritis Rheum 2000;43:1905-15.

 

13.

 

Lanza FL. A guideline for the treatment

and prevention of NSAID-induced ulcers.
Am J Gastroenterol 1998;93:2037-46.

 

14.

 

Guidance on the use of cyclo-oxygen-
ase (Cox) II selective inhibitors, celecoxib, ro-
fecoxib, meloxicam and etodolac for osteoar-
thritis and rheumatoid arthritis. London:
National Institute for Clinical Excellence,
July 2001.

 

15.

 

State drug utilization data. Baltimore:
Health Care Financing Administration, 2000.
(Accessed October 25, 2004, at http://www.
cms.hhs.gov/medicaid/drugs/drug5.asp.)

 

16.

 

MSIS statistical reports for federal fiscal
years 1999, 2000 and 2001. Baltimore: Cen-
ters for Medicare & Medicaid Services, 2004.

 

17.

 

Centers for Medicare & Medicaid Ser-
vices. Medicaid enrollment and beneficia-
ries, selected fiscal years. CMS/CMSO/OIS/
OACT, 2003. (Accessed October 25, 2004, at
http://www.cms.hhs.gov/researchers/pubs/
datacompendium/2003/03pg34.pdf.)

 

18.

 

ATC/DDD index 2004. Oslo: WHO Col-
laborating Center for Drug Statistics and
Methodology, 2004.

 

19.

 

Stata statistical software, release 7.0. Col-
lege Station, Tex.: Stata, 2001.

 

20.

 

Wagner AK, Soumerai SB, Zhang F, Ross-
Degnan D. Segmented regression analysis
of interrupted time series studies in medica-
tion use research. J Clin Pharm Ther 2002;
27:299-309.

 

21.

 

Kaye N. Affording prescription drugs:
state initiatives to contain cost and improve
access. Portland, Me.: National Academy for
State Heath Policy, 2002.

 

22.

 

Somers S, Perkins J. Model prescription
drug prior authorization process for state
Medicaid programs. Washington, D.C.: Hen-
ry Kaiser Family Foundation, 2003.

 

23.

 

Tilly J, Elam L. Prior authorization for
Medicaid prescription drugs in five states:
lessons for policy makers. Washington, D.C.:
Henry Kaiser Family Foundation, 2003.

 

24.

 

Smalley WE, Griffin MR, Fought RL, Sul-
livan L, Ray WA. Effect of a prior-authoriza-
tion requirement on the use of nonsteroidal
antiinflammatory drugs by Medicaid pa-
tients. N Engl J Med 1995;332:1612-7.

 

25.

 

Momani AA, Madhavan SS, Nau DP. Im-
pact of NSAIDs prior authorization policy
on patients’ QoL. Ann Pharmacother 2002;
36:1686-91.

 

26.

 

Solomon DH, Schneeweiss S, Glynn RJ,
Levin R, Avorn J. Determinants of selective
cyclooxygenase-2 inhibitor prescribing: are
patient or physician characteristics more
important? Am J Med 2003;115:715-20.

 

27.

 

Smalley W, Stein CM, Arbogast PG, Eis-

en G, Ray WA, Griffin M. Underutilization of
gastroprotective measures in patients receiv-
ing nonsteroidal antiinflammatory drugs.
Arthritis Rheum 2002;46:2195-200.

 

28.

 

Veney JE, Kaluzny AD. Evaluation and
decision making for health services. 2nd ed.
Ann Arbor, Mich.: Health Administration
Press, 1991.

 

29.

 

Welch WP, Miller ME, Welch HG, Fisher
ES, Wennberg JE. Geographic variation in ex-
penditures for physicians’ services in the
United States. N Engl J Med 1993;328:621-7.

 

30.

 

Fisher ES, Wennberg DE, Stukel TA,
Gottlieb DJ, Lucas FL, Pinder EL. The impli-
cations of regional variations in Medicare
spending. 2. Health outcomes and satisfac-
tion with care. Ann Intern Med 2003;138:
288-98.

 

31.

 

Idem

 

. The implications of regional varia-
tions in Medicare spending. 1. The content,
quality, and accessibility of care. Ann Intern
Med 2003;138:273-87.

 

32.

 

Stacy J, Shaw E, Arledge MD, Howell-
Smith D. Pharmacoeconomic modeling of
prior-authorization intervention for COX-2
specific inhibitors in a 3-tier copay plan.
J Manag Care Pharm 2003;9:327-34. [Erra-
tum, J Manag Care Pharm 2004;10:87.]

 

33.

 

LaPensee KT. Analysis of a prescrip-
tion drug prior authorization program in
a Medicaid health maintenance organiza-
tion. J Manag Care Pharm 2003;9:36-44.

 

34.

 

Avorn J. Powerful medicines: the bene-
fits, risks, and costs of prescription drugs.
New York: Alfred A. Knopf, 2004.

 

35.

 

Pear R. Bush’s aides put higher price tag
on Medicare law. New York Times. January
30, 2004:A1.

 

36.

 

Schneeweiss S, Walker AM, Glynn RJ,
Maclure M, Dormuth C, Soumerai SB. Out-
comes of reference pricing for angiotensin-
converting–enzyme inhibitors. N Engl J Med
2002;346:822-9.

 

37.

 

Motheral B, Fairman KA. Effect of a
three-tier prescription copay on pharmaceu-
tical and other medical utilization. Med Care
2001;39:1293-304.

 

38.

 

Huskamp HA, Deverka PA, Epstein AM,
Epstein RS, McGuigan KA, Frank RG. The
effect of incentive-based formularies on
prescription-drug utilization and spending.
N Engl J Med 2003;349:2224-32.

 

39.

 

Avorn J, Soumerai SB. Improving drug-
therapy decisions through educational out-
reach: a randomized controlled trial of aca-
demically based “detailing.” N Engl J Med
1983;308:1457-63.

 

Copyright © 2004 Massachusetts Medical Society.

Copyright © 2004 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on November 27, 2009 . For personal use only. No other uses without permission. 


