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Abstract

Background: High dosage opioid use is a risk factor for opioid-related overdose commonly cited
in guidelines, recommendations, and policies. In 2012, the Oregon Medicaid program developed a
prior authorization policy for opioid prescriptions above 120 mg per day morphine equivalent dose
(MED). This study aimed to evaluate the effects of that policy on utilization, prescribing patterns,
and health outcomes.

Methods: Using administrative claims data from Oregon and a control state (Colorado) between
2011 and 2013, difference-in-differences analyses were used to examine changes in utilization,
measures of high risk opioid use, and overdose after introduction of the policy. Opioid utilization
in a cohort of individuals who were high dosage opioid users before the policy was also evaluated.

Results: Following implementation of Oregon’s high dosage policy, the monthly probability of
an opioid fill over 120 mg MED declined significantly by 1.7 percentage points (95% confidence
interval [CI]; —2.0% to —1.4%), whereas it increased significantly by 1.0 percentage points (95%
Cl 0.4% to 1.7%) for opioid fills < 61 mg MED. Fills of medications used to treat neuropathic
pain also increased by 1.2 percentage points (95% CI 0.7% to 1.8%). The monthly probability
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of multiple pharmacy use declined by 0.1 percentage points (-0.2% to —0.0) following the prior
authorization, but there were no significant changes in ED encounters or hospitalizations for
opioid overdose. Among individuals who were using a high dosage opioid before the policy, there
was a 20.3 percentage point (95% CI —15.3% to —25.3%) decline in estimated probability of
having a high dosage fill after the policy.

Conclusions: Oregon’s prior authorization policy was effective at reducing high dosage opioid
prescriptions. While multiple pharmacy use also declined, no changes in opioid overdose were
observed.
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Introduction

The prescription opioid overdose epidemic is a public health crisis. Mortality from
prescription opioid overdose quadrupled* between 1999 and 2014, increasing from 1.2 to
4.6 per 100,000 persons.! Opioid overdoses are closely associated with medication duration
of action,? chronicity of use,3 concurrent benzodiazepine use, and using higher doses.# The
association with opioid dosage is particularly strong, with several studies demonstrating a
dose-related overdose risk.>-13

Many organizations have issued prescribing guidelines recommending clinicians be vigilant
when prescribing opioids in high dosages.!* In 2007, the state of Washington developed
some of the first clinical guidelines that recommended clinicians be cautious prescribing
opioids at dosages at or above 120 mg per day morphine equivalent dose (MED).1®
Following dissemination of these guidelines, the Washington Medicaid program reported
significant reductions in the use of opioid above the 75th percentile in daily dosage, but no
change to the median overall dosage.16

In addition to guidelines, health care payers have tools available to manage pharmacy
utilization, including preferred drug lists and prior authorization. Prior authorization policies
require that specific criteria be met before reimbursement and are often considered the most
potent management levers available to state Medicaid programs.1” Although they are used
commonly, research demonstrating their utility in managing prescription opioids is limited.
A multistate study examining the prevalence and effectiveness of prior authorization for
branded controlled-release oxycodone (OxyContin) across state Medicaid programs found
wide variation in effect that ranged from a 76% decrease in utilization to a 9% increase.18
The Massachusetts Medicaid program added prior authorization requirements to high dosage
of controlled-release oxycodone (>240 mg per day), transdermal fentanyl (200 wg per day),
extended-release morphine (>360 mg per day), and methadone (>120 mg per day) in 2002,
resulting in modest dosage reductions for morphine and methadone, but increases in the

*Deaths involving prescription opioids are identified using International Classification of Diseases, Tenth Revision underlying
cause-of-death codes X40-X44, X60-X64, X85, and Y10-Y14 with a multiple cause code of T40.0, T40.2, T40.3, or T40.4.
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average dosage of both oxycodone and fentanyl during the same period.1® These recent
studies did not examine changes in opioid-related adverse events.

In 2012, the Oregon Medicaid program implemented prior authorization criteria for opioid
prescriptions written above 120 mg per day MED in its fee-for-service program.20 The
policy was implemented in April and June of 2012 for long- and short-acting opioids,
respectively. Patients with a cancer diagnosis or in a hospice program were exempt from the
policy. Patients exceeding the dosage threshold were allowed up to 60 days to taper. Patients
approved to remain on a high dosage required reauthorization every 6 months. Additional
details about the policy are provided in the Online Supplement. Combination products were
not affected because a separate and preceding policy limiting the total daily dosage of
acetaminophen (<4 g per day) effectively limited the opioid dosage as well. The objective of
this study was to characterize the effect of Oregon’s high dosage prior authorization policy
on prescription opioid utilization, potential high-risk opioid use, and opioid-related adverse
events.

Data sources and study overview

We used Medicaid administrative claims and enrollment data from the fee-for-service
programs in Oregon and Colorado from January 2011 to December 2013 in all analyses.
The Colorado Medicaid program, which did not have any dosage limit policies in place
during this time frame, was selected as a control group because the investigators had worked
previously with administrators and researchers in that state.2!

For our primary analyses, we employed a difference-in-differences approach to evaluate the
effect of the policy on prescription drug utilization, high-risk use, and adverse outcomes.

We also conducted 2 secondary analyses. First, rather than analyzing individual/month-level
utilization, we examined changes in an individual’s likelihood of filling a high dosage opioid
at any pointbefore and after the policy. Second, we ascertained the effect of the policy on a
cohort of pre-implementation high dosage opioid users.

Study sample

For the primary analysis, we included individuals who met the following criteria: (1)
enrolled in either the Oregon or Colorado fee-for-service Medicaid program between
January 2011 to December 2013; (2) had at least 1 opioid prescription filled during this
time period; and (3) were not dual Medicare/Medicaid eligible. We excluded dual-eligible
recipients because of the potential for missing data collected by the Medicare program.
For each individual, we created monthly observations to characterize changes in several
different utilization measurements before and after the policy. There were no restrictions
with respect to enrollment, and observations were censored if patients were not enrolled
during the month. The secondary analysis of any high dosage opioid use included the same
sample.

The sample for our cohort analysis was derived from a subset of individuals in the primary
analysis. The cohort was defined by individuals enrolled at least 75% of the study period
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and who had 1 or more high dosage opioid prescription (>120 mg per day MED) before the
policy was implemented.

Our primary study outcomes included total opioid prescriptions, prescriptions over 120 mg
per day MED, prescriptions between 61 and 120 mg per day MED, and those less than

61 mg per day MED. MED calculations were based on established conversion factors and
are summarized in Online Supplement eTable 122 We also examined utilization of drugs
for arthritis, drugs used to treat neuropathic pain, and benzodiazepines to evaluate potential
substitution effects. These medications are summarized in Online Supplement eTable 2.

In addition to total opioid prescription use, we also examined the following measures of
high-risk opioid use?3: opioid overlap, opioid benzodiazepine overlap, nonbenzodiazepine
sedative hypnotic (e.g., zolpidem) use of at least 7 days, long-acting opioid for acute pain
condition (defined as fill within 30 days of a medical encounter for an acute pain condition
as as defined in Online Supplement eTable 3), and multiple pharmacy use. Medication
overlap was defined as having at least 2 prescriptions with at least 7 days of overlap.
Multiple pharmacy use was defined as having 3 or more opioid prescriptions that overlapped
on at least 1 day from 3 or more pharmacies.24

Finally, we evaluated the effect of the policy on emergency department (ED) encounters

and hospitalizations for opioid overdose. Opioid-related ED visits or hospitalizations were
defined by the presence of the following International Classification of Disease 9th Revision
Clinical Modification (ICD-9-CM) codes: poisoning by opiates and related narcotics
(9650), poisoning by opium (alkaloids), unspecified (96500), poisoning by heroin (96501),
poisoning by methadone (96502), poisoning by other opiates and related narcotics (96509),
accidental poisoning—heroin (E8500), accidental poisoning by methadone (E8501), or
accidental poisoning—opiates not elsewhere classified (E8502).25:26

Statistical analysis

For each outcome, we estimated the following enrollee/month-level regression: Yj;= By +
PLSTATE+ BoPOST js+ B3STATE; x POST js+ B4 TREND+ BsSTATE;x TREND;+ &j;.
Sub-scripts 7and ¢represents each enrollee and month. STATE ;= 1 if individual 7is from
Oregon, and 0 if the individual is from Colorado. POST ;= 1 if the observation occurs after
July 2012 and 0 otherwise. We censored observations from April to June 2012 (3 months) to
account for the staggered rollout for long-acting (April 2012) and short-acting (June 2012)
opioids. TRENDrepresents a linear trend for each month, beginning in 2011 and running
through 2013 (0, 1, 2, ..., 35, 36). Bs is the difference-in-differences estimate and is a
measure of the change in Oregon following the high dosage policy relative to the difference
in Colorado at the same time. We included the interaction of STATE and TREND because
trends between states were not parallel. We used a linear probability model for estimation

to aid in interpretation of the interaction term2” and cluster standard errors on each enrollee.
Finally, we used propensity scores to weight the Colorado population so that they were
similar in observed covariates to the Oregon population.2® Covariates for the propensity
score model included age, gender, component conditions of a modified version of the Gagne
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comorbidity score, and the presence of several mental health diagnoses as described in
Online Supplement eTable 3.2° Alcohol abuse was omitted from the Gagne score because of
substance use disorder data suppression in Colorado data.30

To analyze high dosage opioid use at any point before and after the policy, we used

the same approach except that each individual had only 2 observations (pre and post
policy). For our analysis of the effect of the policy on a cohort of pre-implementation

high dosage opioid users, we restricted the sample to post-policy observations of the high
dosage opioid user cohort and then performed 2 multivariate logistic regressions. First, we
regressed any post-policy opioid use on STATE to determine if the policy was associated
with discontinuation of opioid therapy. Next, we conducted another logistic regression

to determine if those who remained on an opioid reduced their dose below 120 mg per
day MED. Both regressions were adjusted using the same propensity score weighting
technique. Analyses were performed using Stata (StataCorp, College Station, TX). This
study was approved by the Oregon Health & Science University Institutional Review Board
(IRB00011118).

Table 1 summarizes patient characteristics for the primary analysis, the unadjusted
standardized differences between states, and the propensity score-weighted standardized
differences. The sample from Oregon was substantially smaller and more severely ill than
Colorado. After propensity score weighting, the Oregon and Colorado populations were
similar in observed covariates, with standardized differences exhibiting an absolute value of
0.03 or lower.

The difference-in-differences analyses of opioid and other medication utilization are
summarized in Table 2. Although total opioid use declined significantly in Oregon, it also
did so in Colorado, resulting in a nonsignificant net change in monthly opioid use. As shown
in Figure 1, the estimated monthly probability of an opioid prescription over 120 mg per
day MED was reduced by 1.7 percentage points (95% confidence interval [CI]: —2.0% to
-1.4%) following policy implementation, a 53% reduction in baseline high dosage opioid
use. There was a significant increase in monthly opioid prescriptions less than 61 mg per
day MED of 1.0 percentage points (95% CI: 0.4% to 1.7%). We also observed a significant
increase in medications for neuropathic pain (1.2%; 95% CI: 0.7% to 1.8%) and a decline

in benzodiazepines (—0.7%; 95% CI: —1.2% to —0.2%). Online Supplemental 1 depicts these
trends.

As shown in Table 3 (Online Supplemental eFigure 2 and 3), there were no significant
changes related to any high-risk opioid use indicators, with the exception of multiple
pharmacy use, which declined by 0.1 percentage points (95% CI: —0.02% to —0.001%).
There were no changes in opioid-related ED visits or hospitalizations (Table 4 and Online
Supplemental eFigure4).

Table 5 summarizes changes in any high dosage opioid use at any point and among those
individuals who filled a high dosage opioid prescription prior to the policy. Following
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implementation of the high dosage policy, the estimated probability of filling a high

dosage opioid prescription was reduced by 4.3 percentage points (66% decrease from the
pre-policy likelihood; 95% CI: —4.8% to —3.8%). Among those with a high dosage opioid
prescription in Oregon prior to the policy, 90.4% had an opioid fill after the policy, which
was significantly higher than the proportion in Colorado (79.1%). However, among those
who continued on an opioid after the policy, the probability of it being high dosage declined
by 20.3 percentage points (95% Cl: —25.3% to —15.3%) compared with Colorado, a 35%
relative decline.

Discussion

Our study shows that Oregon’s prior authorization policy resulted in a significant decline

in fills for high dosage opioids. The policy was associated with a significant increase in

the likelihood of filling opioids at a lower dosage (<61 mg per day MED) to an extent
similar as the decline in high dosage opioid filling (>120 mg MED), suggesting tapering

to lower dose. These changes in opioid utilization translated into a 66% relative reduction
in the likelihood of an individual filling a high dose opioid after the policy. Although

high dosage opioid users in Oregon were more likely to continue on an opioid compared
with those in Colorado, they were more likely to do so at a lower dosage. Following the
policy, there was also a reduction in the rate of opioids fills from multiple pharmacies. It

is conceivable that individuals who are prescribed high dosage opioids may also engage

in other behaviors perceived to be high risk. A study by Yang et al. found that Medicaid
patients categorized as pharmacy shoppers with overlapping opioids were more likely to

be prescribed a dosage above 100 mg per day MED than control subjects (hon-pharmacy
shoppers and no overlapping opioids).3! It is plausible that policy-related declines in high
dosage opioid use may have indirectly reduced multiple pharmacy use metrics. We found no
evidence of a decrease in health outcomes related to opioid poisoning, although the number
of opioid-related outcomes was low.

We observed a significant increase in the use of potentially substitutable medications for
neuropathic pain. Interestingly, we also observed a net decline in benzodiazepine use
following policy implementation. Although the most likely explanation is an unexplained
significant increase in benzodiazepine use in Colorado, it is important to highlight that
benzodiazepine utilization does not appear to increase in Oregon as a consequence of the

policy.

This study adds to a sparse literature evaluating the effects of payer mechanisms aimed at
improving medication safety.32:33 Although various reports describe organizational efforts
and guidelines to reduce prescribing high dosage of opioids, there are few studies examining
prior authorization policies. The only other study to document the effect of opioid dosing
limits originated from the Massachusetts Medicaid program,1® where a high dosage opioid
prior authorization policy was applied to long-acting agents and the daily dosage criteria
were much higher (240 mg of oxycodone, 200 /g of fentanyl, 360 mg of morphine, and 120
mg of methadone). Investigators found that the policy was associated with average dosage
reductions for methadone and extended-release morphine. However, they also observed
increases for fentanyl and extended-release oxycodone that may have been due to another
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policy that required a trial of methadone or morphine prior to use of these agents. The effect
of the policy on non—-pharmacy utilization outcomes was not evaluated.

One of the most comprehensive analyses of initiatives to reduce high dosage opioid use
examined the state of Washington’s Interagency Guideline on Opioid Dosing for Chronic
Non-Cancer Pain, released in 2007.15 A key feature was the recommendation that patients
requiring opioid dosage in excess of 120 mg per day MED consult with a pain medicine
specialist. Several studies derived from Medicaid and Workers” Compensation populations
suggest that guideline-related educational efforts were associated with reductions in high
dosage opioid use, chronicity of use, and potentially opioid-related poisoning.16:25.34.35
However, because these studies did not include a “control group,” it is unclear if observed
trends were causally related to guideline dissemination or secular trends in prescribing and
overdose. Nationwide, the rate of prescription opioid-related deaths has slowed somewhat
over the last 5 years,36:37

This study has several limitations that merit consideration. A fundamental limitation of all
studies that use administrative claims data is that utilization that is not reimbursed by a
third-party payer is not observed. It is plausible that patients who are denied reimbursement
simply pay out-of-pocket. The advent of, and increasing access to, controlled substances fill
data from state prescription drug monitoring programs could potentially allow investigators
to explore this phenomena in more depth. A recent analysis using state prescription drug
monitoring program data in North Carolina demonstrated increasing rates of out-of-pocket
payments among Medicaid recipients who were enrolled in the state’s lock-in program.38
Next, although we compared 2 state Medicaid programs, there were substantial differences
in our populations in both size and severity of illness. These differences can largely be
attributed to the use of a fee-for-service population in Oregon. In Oregon, each specific
managed care organization develops their own pharmacy benefit policies and the high
dosage policy was exclusive to the fee-for-service population. In contrast, Colorado uses

a uniform pharmacy benefit plan across most of its Medicaid program (both managed

care and fee-for-service). To mitigate this imbalance, we employed weighted propensity
scores to adjust our difference-in-differences analysis. Despite this adjustment, we recognize
that residual differences likely remain between our study populations. Third, we used an
overdose outcome that was predicated on generation of a Medicaid claim. As a result,

we are likely missing data for fatal overdoses where health care claims in the ED or
hospital were not submitted. Also, overdose events were relatively rare, and our analysis
was likely underpowered. This study was confined to a Medicaid population, and findings
may not translate to other populations. However, studies in other drug classes consistently
demonstrate prior authorization policies to be potent drivers of pharmacy utilization in

a diversity of settings.3° Finally, the use of administrative data preclude measurement of
patient-reported outcomes such as pain, quality of life, or functional status. A small study of
a high dosage policy implemented in a small number of internal medicine clinics in Oregon
using electronic health record data suggests no gross deterioration of pain or quality-of-life
scores, but larger and more robust studies of similar policies are required to confirm this in
the future.
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The recent release of the Centers for Disease Control and Prevention (CDC) Guideline
for Prescribing Opioids for Chronic Pain was a watershed moment as the United States
mounts initiatives to combat the prescription opioid overdose epidemic.*! In addition

to addressing issues related to decisions to begin opioid therapy and product selection
(short-versus long-acting), the guideline also recommends clinicians use caution when
prescribing over 50 mg per day MED and avoid prescribing above 90 mg per day MED
or carefully justify a decision to titrate to this dosage. Although a variety of organizations
have provided dosage thresholds to reduce the risks of misuse, abuse, and overdose,*2
the CDC guideline is the first national guideline that uses the most recent scientific
evidence to inform dosage recommendations for patients on long-term opioid therapy for
chronic pain. These recommendations concern some who believe that the recommendations
may cause unintended harm to patients with chronic pain who may now see increased
barriers to otherwise appropriate and responsible care.*3 Specifically, payers and other
organizations may use CDC thresholds as a basis for coverage decisions using policies
similar to Oregon’s. One critique of Oregon’s high dosage prior authorization is that it
was not accompanied by other resources to assist patients or providers who may have
needed to reduce or discontinue opioids. This is in contrast to a recent effort in Oregon’s
Medicaid program to reduce opioid use for individuals with back or spine conditions that
concomitantly expands coverage for alternative treatment options such as acupuncture,
chiropractic services, and physical therapy.*4

In summary, Oregon’s high dosage opioid prior authorization policy was associated with
utilization changes consistent with opioid tapering and potential substitution with non—
opioid-related medications. Although the policy was also associated with reduced multiple
pharmacy use, we found no evidence of reduced opioid-related adverse outcomes. Current
trends suggest that heroin and illicit fentanyl are the primary drivers of opioid-related
overdoses in many areas of the country.*®> Consequently, efforts to curtail prescription
opioids may have limited impact on opioid-related overdose outcomes.
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Figure 1.
Opioid prescriptions filled per 100 enrolled individuals (total, >120 MED, 61-120 MED,

and <61 MED) from January 2011 to December 2013 in Oregon and Colorado. Solid

line indicates Oregon, and dashed line indicates Colorado; vertical lines indicate policy
implementation period April 2012 to June 2012. MED = morphine equivalent dose per day.
*P<0.05.
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