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Preface

California Assembly Bill 1124 requires the state’s Division of Workers’ Compensation
(DWC) in the Department of Industrial Relations to establish a drug formulary for all workers’
compensation payers in the state. Formularies in workers’ compensation serve to reinforce safe
and effective prescribing patterns for practitioners and payers. The objective of this report is to
estimate the economic impacts of a California Workers’ Compensation formulary with design
features aligning with those outlined in proposed regulatory language from the state.

This research was undertaken for the Department of Industrial Relations under contract
15BS0355. It was conducted under the umbrella of RAND’s Justice Policy program.

RAND Justice Policy

The research reported here was conducted in the RAND Justice Policy Program, which spans
both criminal and civil justice system issues with such topics as public safety, effective policing,
police—community relations, drug policy and enforcement, corrections policy, use of technology
in law enforcement, tort reform, catastrophe and mass-injury compensation, court resourcing,
and insurance regulation. Program research is supported by government agencies, foundations,
and the private sector.

This program is part of RAND Justice, Infrastructure, and Environment, a division of the
RAND Corporation dedicated to improving policy- and decisionmaking in a wide range of
policy domains, including civil and criminal justice, infrastructure protection and homeland
security, transportation and energy policy, and environmental and natural resource policy.

This report also drew on the expertise in RAND Health, one of the most trusted sources of
objective health policy research in the world.

Questions or comments about this report should be sent to the project leaders, Barbara Wynn
(Barbara Wynn@rand.org) and Andrew Mulcahy (amulcahy@rand.org). For more information
on RAND research on workers’ compensation, see https://www.rand.org/topics/workers
-compensation.html.
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Summary

California’s workers’ compensation (WC) program provides medical care and wage
replacement benefits to workers suffering on-the-job injuries and illnesses. In California, an
injured worker is entitled to receive all medical care reasonably required to cure or relieve the
effects of his or her injury, with no deductibles or cost-sharing. Since 2004, a set of evidence-
based guidelines, called the Medical Treatment Utilization Schedule (MTUS), has been used to
define the scope and duration of care that is reasonably required to cure or relieve the effects of
the injury. As is the case with other therapies, an injured worker is entitled to pharmaceuticals
that are indicated for his or her injuries and prescribed and dispensed consistent with the MTUS
guidelines. However, there have been concerns over both the rising cost per claim for
pharmaceuticals and the extensive use of opioids within the WC system.

WC formularies are one tool to encourage the efforts of practitioners to prescribe effective,
safe, and high-value drugs. A formulary is a list of drugs indicating which drugs a payer will
cover and under what conditions. Formularies are often linked to other aspects of pharmacy
benefit management, for example, prospective review (PR)' and other utilization management
tools to confirm medical necessity and encourage appropriate use. Insurers often conduct drug
utilization review (UR) to monitor prescription activity relative to the formulary. When
implemented in conjunction with medical treatment guidelines, a carefully structured formulary
can reinforce the treatment guidelines, create incentives through PR requirements to encourage
prescribing of preferred drugs, and reduce administrative burden for UR and independent
medical review (IMR) appeals.

Assembly Bill (AB) 1124 requires the Division of Workers’ Compensation (DWC) in
California’s Department of Industrial Relations to implement a drug formulary no later than
July 1, 2017. The legislation intended that the formulary further “the goal of providing
appropriate medications expeditiously while minimizing administrative burden and associated
costs.” A carefully structured formulary can reinforce the MTUS guidelines used to define
medically appropriate care for California’s injured workers, create incentives to encourage
prescribing of medically appropriate drugs, and reduce administrative burden associated with UR
and medical necessity appeals. Key strategies for achieving these outcomes are to eliminate
prospective utilization review (“prospective review” or PR) for first-line drug therapies and low-

! For purposes of this report, we use the term prospective review, which is used in California’s WC utilization review policies to
describe the process by which a physician seeks approval for a proposed drug therapy before it is prescribed and dispensed. We
use the term prospective review throughout this report to describe the comparable policies in other states but note that in other
contexts, preauthorization and prior authorization are commonly used to describe this process. However, in California the term
prior authorization means therapies that a claims administrator (or a utilization review entity it has contracted with) preapproves
without requiring utilization review.
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risk, low-cost drugs that are prescribed consistent with the MTUS, and to require UR before
other drugs are dispensed to an injured worker.

This report is the second in a series of three RAND reports on the drug formulary. The first
report (Wynn et al., 2016) reviewed existing formularies and summarized their relative strengths
and weaknesses, reviewed options for the related policies that are needed to implement and
update the formulary, and made recommendations for the formulary implementation policies and
updating process. This report estimates the potential impacts of a California Workers’
Compensation formulary in terms of changes in prescription drug utilization and spending and
discusses the potential broader impacts of these changes on the California economy. The third
report will describe a monitoring framework for tracking the actual impacts of implementing the
drug formulary.

Approach Overview

Our approach to estimating the likely impacts of the formulary relies on actual 2014
prescription drug utilization and spending data from DWC’s Workers’ Compensation
Information System (WCIS) data set, with adjustments for changing fee schedule prices, as a
baseline. We then apply a series of sequential adjustments to the baseline data to model the
effects of the formulary on prescriber decisionmaking and, ultimately, prescription fills and
spending. The magnitude and direction of the adjustments are informed by a review of the
literature on the effects of formularies and utilization management tools on prescription drug
volume, as well as by our expert opinion.

For this analysis, we focused on the prescriber perspective. In general, formularies can effect
change in prescribing patterns through two mechanisms. First, prescribers steer toward drugs on
the formulary that require less time or effort to prescribe, and receive confirmation from payers
that the drug will be covered. Second, because the placement of a drug on a formulary often has
cost-sharing implications for patients, patients may steer prescribers toward drugs with lower
cost-sharing. In the California WC system, prescribing decisions are more likely to be driven by
prescribers than patients than in other health care settings due to the absence of patient cost-
sharing. While injured workers and payers also play important roles in decisions regarding
medical care, prescribers make the key decision about what drug to prescribe, whether to
prescribe something they can dispense in their office, or whether to send the patient to a
pharmacy.

We assume that PR requires time and effort on the part of the prescriber. We expect fewer
overall prescription fills for drugs subject to PR because the formulary will more clearly define
the connection between the prescription and MTUS treatment guidelines and will require review
for all PR drugs. On the other hand, consulting MTUS guidelines and participating in the
UR process also require time and effort under the status quo. In addition, some WC prescribers
may not be familiar with the MTUS guidelines or routinely consult the guidelines when
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providing care to injured workers. As a result, prescribers may shift toward preferred drugs or
avoid writing some prescriptions altogether either to avoid the costs of reviewing the guidelines
or as a result of learning which drugs are consistent through using the formulary listing and
guidelines over time.

We developed five separate modeling steps (or “modules”) that we apply sequentially to the
baseline data (Figure S.1). These modeling steps incorporate the various provisions of the
formulary, such as requiring PR for physician-dispensed prescriptions and for non-preferred
drugs. The five steps are as follows:

1. The first module reduces the volume of physician-dispensed prescriptions. Some of
the reduction in volume is shifted to pharmacy-dispensed alternatives. Prescription
fills that are currently physician-dispensed but covered by the special fill or
perioperative fill rules are not adjusted.

2. The second module shifts the volume from brand-name drugs to generic alternatives
within the same drug active ingredient where such an alternative is available.

3. The third module reduces prescription fill volume for drugs subject to PR after
shielding prescription fills subject to special and perioperative fill rules (as in the first
module). Some of the reduction in volume is shifted to preferred drugs in the same
therapeutic class.

4. The fourth module reduces the volume of bulk drug ingredients used to make
compound drugs.

5. The final module increases the volume of prescription fills for preferred drugs that
will no longer be subject to UR or IMR processes.

None of the modeling steps affect 100 percent of the eligible prescription fills. For example,
in the physician dispensing module we assume 40 of the physician-dispensed fills for each
National Drug Code (NDC) are still physician-dispensed after the formulary is in place. This is
because the formulary will not prohibit prescribing or fills of any type—provided that the
prescription is consistent with MTUS guidelines and that appropriate PR or other steps occur
prior to the prescription being filled.

Our main results are estimated changes in volume and spending over a 12-month period from
Quarter 2 2018 through Quarter 1 2019 in total and by therapeutic class. We separately estimated
the impact of formulary changes on physician (or practice/delivery system) revenue using the
margin between average payment for physician-dispensed drugs and acquisition cost. We used
the IMPLAN model, a macroeconomic input/output model calibrated against economic statistics,
to convert changes in WC prescription drug spending into broader impacts on Gross State
Product (GSP) and employment.



Figure S.1. Modeling Steps

Physician Dispensing Module

Generic Substitution Module

Prospective Review Module

Bulk Drug Module

Preferred Drug Module

The specific assumptions in our model were informed by our review of the literature and our
expert opinion. The literature review focused on peer-reviewed studies evaluating the impacts of
prior authorization (that is, PR in the California WC context) on utilization and spending for
drugs directly targeted by the policy as well as other drugs in the same class.

We stress that the estimates in this report are based on multiple overlapping assumptions and
are therefore subject to considerable uncertainty. We used the best inputs available in terms of
baseline data (from WCIS) and estimates of changes in prescriber behavior informed from the
literature. We describe the impacts of changes in our assumptions where possible. There is little
research estimating—either ex ante or ex post—the specific effects of adopting an entirely new
formulary in the WC context. While the recent Texas experience is similar on the surface,
changes in prescribing treatment guidelines implemented at the same time as the Texas
formulary and many differences in formulary design and implementation complicate a simple
extrapolation of the Texas WC experience to the California WC context.

Results

Analysis of 2014 Workers’ Compensation Information System Data

The top two therapeutic classes by total 2014 spending were opioid analgesics and
nonsteroidal anti-inflammatory drugs (NSAIDs). These two classes accounted for 39 percent
of California WC payments and 48 percent of both California WC prescription bill lines and
imputed standard units. The top individual drug in terms of volume and sales was
acetaminophen/hydrocodone bitartrate oral tablets.
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One of the provisions in the formulary requires that prescriptions be filled with generic drugs
when generics are available, except when prescribers obtain authorization through PR for a
brand-name drug. We found 4.6 percent of prescription bill lines and 12.1 percent of total
spending on brand and generic drugs in 2014 were for brand-name drugs when an approved
generic substitute was available. These results suggest that new PR requirements may lead to
changes in prescribing patterns toward generic drugs in specific classes where brand-name
prescribing is relatively common (such as psychotherapeutic agents, anticonvulsants, and opioid
analgesics).

Another formulary provision requires PR for physician-dispensed drugs, except for a “special
fill” exemption immediately after injury. We found 36 percent of prescription bill lines and
34 percent of prescription spending (excluding compounded drugs) were for physician-dispensed
drugs in 2014. Physician-dispensed drugs account for more than half of total prescription bill
lines for several individual classes, including gastrointestinal drugs (miscellaneous; primarily
proton pump inhibitors), other analgesics/antipyretics (primarily topical analgesics), skin/mucous
membrane agents, antiemetics, and antibiotics.

More broadly, the formulary requires PR for all drugs that are not indicated as preferred on
the drug listing. There are exceptions for some prescriptions meeting “special fill” criteria
immediately after an injury and perioperative (that is, before or after surgery) criteria. We found
that only a small share of total prescriptions would be exempted from PR based on the special
and perioperative fill provisions.

Creating a 2018 Baseline

Due to the uncertainty in predicting how California WC prescription drug utilization and
spending will change over time, and based on the observation that, in aggregate, prices did not
increase or decrease dramatically in recent years, we assumed 2014 utilization and spending at
the NDC level will remain constant through 2018. As a result, the 2014 data described above are
the baseline data for our modeling with two important exceptions.

First, we reduced prices to account for changes in the California WC prescription drug
fee schedule. The Affordable Care Act (ACA) adjusted the formula used in calculating the
maximum amounts that Medicaid programs pay for certain multisource drugs. In most
cases, these changes reduce the maximum amount paid for drugs based on the previous
formula. Because the WC fee schedule is based on MediCal prices, and MediCal in turn is
based on Federal Upper Limit (FUL) prices, these new—often much lower—FUL prices
will lead to lower per-unit payments for multisource drugs in 2018 compared with observed
prices in 2014. Switching to 2017 FUL prices reduces total California WC prescription
spending by 29.6 percent. Second, we reduced spending for drugs that faced the onset of
generic competition between 2014 and 2017. These adjustments resulted in an overall
reduction of $6.7 million in spending.
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Estimated Impacts

Figures S.2 and S.3 report estimated systemwide prescription drug utilization (in bill lines)
and spending over a 12-month period based on the modeling steps and assumptions outlined
above. The figures present changes in utilization and spending in a stepwise fashion after the
application of each of the five consecutive modules. Overall, prescription drug utilization
decreases by 7.1 percent (or by 381,000 fills) due to prescribers writing fewer prescriptions for
drugs subject to PR. Prescription drug spending decreases by 10.4 percent (or $45.4 million) due
to the overall reduction in prescribing as well as lower prices for pharmacy-dispensed drugs and
generic drugs compared with physician-dispensed and brand-name drugs.

We varied a range of assumptions in sensitivity analyses. In the two summary sensitivity
analyses we combine the “lower-bound” and “upper-bound” sets of assumptions that will either
minimize or maximize modeled changes in utilization and spending. Different individual
assumptions tend to have modest effects on estimating changes in utilization and costs. The
combination of all lower- and upper-bound estimates, however, results in a significant range in
estimates. For example, the lower- and upper-bound reductions in spending are $25.6 million and
$76.5 million.

Figure S.2. Model Output by Step, 12-Month Utilization in
Terms of Systemwide Prescription Bill Lines
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assumptions described above.
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Figure S.3. Model Output by Step, 12-Month Systemwide Prescription Drug Spending
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NOTE: RAND analysis of 2014 WCIS pharmacy and medical prescription bill data subject to modeling steps and
assumptions described above.

The change in WC employer costs in the 12 months immediately following the full
implementation of the formulary is by assumption half of the reduction in medical spending, or
$22.7 million, with the residual accruing to insurer reserves. Over the longer term, a larger share
of the prescription drug spending reduction may accrue to California businesses and insurers,
although it is challenging to predict the specific share of savings that would return to businesses
outside the insurance sector. This translates into an increase in California GSP of approximately
$12.3 million and a corresponding 49 additional California jobs (statewide and across sectors).
The change in provider net revenue is estimated to be a decrease of approximately $18.3 million.
This reduction in net revenue will result in a decrease in the California GSP of approximately
$9.9 million and a corresponding 39 fewer California jobs (statewide and across sectors).

In total, the net increase in California GSP is $2.4 million (the sum of the $12.3 million
increase and $9.9 million decrease). The net expected change in employment is an increase of
ten jobs (the difference between a gain of 49 jobs and a loss of 39).

Limitations, Conclusions, and Recommendations

We stress that these estimates are based on multiple overlapping assumptions and are
therefore subject to considerable uncertainty. We used the best inputs available in terms of
baseline data (from WCIS) and estimates of changes in prescriber behavior informed from the
literature, and describe the impacts of changes in our assumptions where possible. There is little
in the literature to guide our assumptions regarding the impact of implementing an entirely new
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formulary in the WC context. While the recent Texas experience is similar, co-occurring policy
changes in treatment guidelines and implementation differences make it difficult to directly
extrapolate the Texas WC experience to the California WC context. Our estimates and
underlying data have several other specific limitations that are discussed in detail in the main
body.

There are important potential impacts of a California WC formulary that we did not model.
Onetime implementation costs include processing changes for insurers and prescribers.
Prescribers should already have access to MTUS guidelines, and the formulary listing is publicly
available at no cost. In terms of changes in per-prescription frictional costs, it is not clear how
insurers/pharmacy benefit managers (PBMs) will implement PR, although this process is similar
to “prior authorization” in other parts of the health care system. It is also not clear how UR will
change over time, although clearer rules and lower prescribing rates for physician-dispensed
drugs should reduce the frequency of UR.

Changes in prescription drug utilization have potential impacts on health and return-to-work
outcomes. The clearest example may be in the case of reductions in utilization of opioid
analgesics. Less initial exposure to opioids reduces the risk of subsequent misuse and abuse.
Some correlational studies in the WC context in particular (Von Korff, 2013) find workers
receiving opioid prescriptions shortly after injury are disabled longer and have higher rates of
subsequent surgery and dependence. We did not estimate the impact of the estimated reduction
in opioid prescriptions on either health or return-to-work outcomes. Links between other drug
classes and health and return-to-work outcomes are uncertain.

Ongoing analysis of WCIS data is needed to monitor the magnitude of anticipated changes in
California WC prescription utilization and spending as the formulary is implemented, and to
monitor unexpected effects of the policy. Evaluation and monitoring efforts should focus on
changes in effects over time as prescriber behavior changes in response to growing familiarity
with the formulary and PR process. Evaluation and monitoring efforts should also focus on rapid
growth in prescribing rates or spending for specific categories of drugs that could signal a
behavioral response on the part of prescribers. Monitoring should look for spillover effects where
changes in prescribing in one drug class (for example, opioid analgesics) affect utilization in a
related class (for example, simultaneous changes in utilization of drugs to treat common
gastrointestinal side effects of analgesics). Finally, monitoring should examine whether there are
changes in nondrug services related to prescribing or specific formulary provisions. For example,
because the special fill policy could have the unintended effect of increasing the number of
office visits (particularly in the cases of physician dispensing) for practitioners to write the
second prescription, monitoring analyses should test whether there is an increase in office visits
following prescriptions qualifying for the special fill provision. A future RAND report will
outline a monitoring plan to assess the ongoing effects of the California WC formulary.
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Glossary

Term

active ingredient

brand-name drug (also known
as “originator drug”)

compound drug

formulary

generic drug

independent medical review
(IMR)

Definition

The ingredient in a drug that provides biological activity
(such as diagnosing, curing, treating, or preventing a disease
or altering the structure or function of the body).

A drug marketed by a manufacturer with a brand name
(rather than only a generic name). Brand-name drugs are
often single-source drugs following their initial FDA
approval due to patent protection and FDA-granted
regulatory exclusivity. Later, generic versions of some
brand-name drugs enter the market and compete with the
brand-name drug on price.

A drug formulation that combines two or more active
ingredients to meet the needs of specific patients for drugs
that are not otherwise available commercially. These drug
products are not approved by FDA, although their
constituent ingredients are.

In the WC context, a listing of drugs that will be paid by
WC insurers when medically appropriate for an injured
worker’s compensable condition. The list may also
incorporate additional information on utilization
management tools and other information for prescribers and
patients.

A drug approved by FDA by referencing an originator
brand-name drug’s initial application. Generic drugs can
enter the market after the reference product’s regulatory
exclusivity has expired and its patents are either expired or
successfully challenged in court. Many generics are
assigned an “AB” therapeutic equivalence rating by FDA,
which signifies that they can be substituted for the brand-
name version by pharmacies.

A process used to evaluate utilization review decisions that
modified or denied a medical treatment. An independent
peer reviewer conducts the evaluation.
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medical provider network
(MPN)

off-label usage

over-the-counter drug

perioperative fill

pharmacy benefit manager

(PBM)

pharmacy network

prospective review (PR)

A network of providers created to provide medical
treatment for work-related injuries and illnesses that
includes both physicians and other ancillary providers.
There must be a written agreement between the employer
and the provider, and the provider must agree to provide
care consistent with the MTUS.

The use of a prescription drug for a purpose not indicated
on the FDA-approved drug label.

A drug that can ordinarily be purchased or dispensed
without a prescription. In WC, these drugs are typically
prescribed for the injured worker so that he or she is not
charged, and the pharmacy bills the payer (or PBM) for the
cost of the drug.

In the WC context, the initial fill of a prescription within a
short period (from two days prior to four days after)
surrounding a medical procedure. Some drugs on the
California WC listing are eligible for the perioperative fill
provision. These fills are exempt from PR requirements and
are limited to a four-day supply.

An organization that processes and pays drug claims,
administers drug benefits and formularies, negotiates
rebates from drug manufacturers, and provides other
services to payers.

A group of preferred pharmacies for a payer (insurer or self-
insured employer) or pharmacy benefits manager.

The process by which a physician seeks approval for
medical treatment, including proposed drug therapy, before
it is prescribed and dispensed. In the UR program in
California’s WC program, this process is called prospective
review (PR). The term prior authorization is more
commonly used in the pharmacy benefit and formulary
context to describe this process. PR may be required—
usually based on medical necessity criteria—from a payer in
order for the drug to be covered.
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special fill

therapeutic alternative (also
known as therapeutic substitute)

therapeutic class

therapeutic equivalent

utilization review (UR)

In the WC context, the initial fill of a prescription within a
short period (seven days) following the date of injury, often
before a determination has been made regarding whether the
claim is compensable. Some drugs on the California

WC listing are eligible for the special fill provision. These
fills are exempt from PR requirements and are limited to a
four-day supply.

Therapeutic alternatives describe a set of different drugs
with similar effects that a prescriber chooses from when
writing a prescription. For example, statin drugs are
therapeutic alternatives (different active drug ingredients) to
reduce cholesterol. Therapeutic alternatives may have
important differences in terms of effectiveness and safety
for specific subgroups and individual patients.

A categorization of drugs into groups based on shared
characteristics. There are many different therapeutic
classification schemes, including schemes based on
pharmacological properties and clinical use. Drugs assigned
to the same therapeutic class are often therapeutic
alternatives.

This term refers to FDA-designated “AB” substitutable
versions of the same active ingredient (that is, drugs that
can be freely exchanged by pharmacists or other providers,
unless otherwise noted). The most typical case is an
AB-substitutable generic version of an originator brand
drug. AB-substitutable drugs can be expected to have the
same clinical effect and safety profile when administered to
patients under the conditions specified in the labeling.

The process used in California by claims administrators to
review the medical necessity of prescribed treatment.

UR for pharmaceuticals may occur prospectively or
retrospectively.
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1. Introduction

California’s Workers” Compensation Program

California’s workers’ compensation (WC) program provides medical care and wage
replacement benefits to workers suffering on-the-job injuries and illnesses. It is a mandatory
“no-fault” system in which benefits are paid by the employer without the need to determine
whether employer or employee negligence caused the injury. In 2014, an estimated 15.6 million
workers in California were covered by WC insurance (NASI, 2016), and 619,000 claims were
filed for workplace-related injuries and benefits, ranging from minor medical treatment cases to
catastrophic traumatic brain injuries and spinal cord injuries (DWC, 2017d). Employers provide
WC coverage through several mechanisms, including purchasing WC insurance from
commercial insurance companies or from the California State Compensation Insurance Fund
(a public, nonprofit carrier), or by setting up a self-insured employer fund. The Division of
Workers” Compensation (DWC) within the Department of Industrial Relations is responsible for
the administration of the California WC program.

In California, an injured worker is entitled to receive all medical care reasonably required to
cure or relieve the effects of his or her injury, with no deductibles or cost-sharing. Since 2004, a
set of evidence-based guidelines, called the Medical Treatment Utilization Schedule (MTUS),
has been used to define the scope and duration of care that is reasonably required to cure or
relieve the effects of the injury.' Claims administrators (insurers, self-insured employers, or
third-party administrators) are required to have a utilization review (UR) process to determine
whether medical care is medically appropriate. In this context, care is medically appropriate
when it is consistent with the MTUS guidelines. If care is denied as medically unnecessary, the
injured worker is entitled to appeal the decision, with an independent medical review (IMR)
organization conducting a peer review of the medical appropriateness of the care.

As is the case with other therapies, an injured worker is entitled to pharmaceuticals that are
indicated for his or her injuries and prescribed and dispensed consistent with the MTUS
guidelines. However, there have been concerns over both the rising cost per claim for
pharmaceuticals and the extensive use of opioids within the WC system. A Workers’
Compensation Research Institute (WCRI) study found that 68 percent of the California WC
claims with pain medication prescriptions received narcotics (Thumula, Wang, and Liu, 2014).

! The guidelines are presumptively correct but are rebuttable by a preponderance of scientific evidence establishing that a
variance from the guidelines is reasonably required. For injuries not covered by the designated guidelines, treatment is to be in
accordance with other evidence-based medical-treatment guidelines generally recognized by the community and scientifically
based. California Labor Code section 4604.5. Regulations at title 8, California Code of Regulations section 9792.21.1 and
9792.25.1, set forth the Medical Evidence Search Sequence and the Methodology for Evaluating Medical Evidence.



For nonsurgical cases, the morphine equivalent amount of narcotics received by the average
injured worker in California was 17 percent higher than the typical amount for workers across
the 25 study states.

These concerns have been reinforced by the experience under the medical necessity dispute
resolution process. Prescription drugs now account for a large share of the cases in the dispute
resolution process, with drug treatments deemed medically unnecessary during UR accounting
for nearly half of all IMR appeals. IMR decisions uphold 93 percent of the UR denials for
medically unnecessary drug therapies, raising additional concerns about the administrative
burden imposed by current prescribing practices on the UR/IMR medical necessity dispute
resolutions process (RAND analysis of 2014 IMR decisions).

In response to the concerns over the medical appropriateness of opioid and other drug
therapies and the administrative burden of ensuring medically appropriate drug treatments, the
California Legislature enacted Assembly Bill 1124 (AB 1124). The law requires that DWC
implement a drug formulary by July 1, 2017. The goals of the legislation are to ease the
administrative burden on the dispute resolution process through the creation of a preapproved set
of drugs while also ensuring that drugs are prescribed consistent with the MTUS treatment
guidelines.

WC formularies are one tool to encourage the efforts of practitioners to prescribe effective,
safe, and high-value drugs. A formulary is a list of drugs indicating which drugs a payer will
cover and under what conditions.” Formularies are often linked to other aspects of pharmacy
benefit management, for example, prospective review (PR)’ and other utilization management
tools to confirm medical necessity and encourage appropriate use. Insurers often conduct drug
utilization review to monitor prescription activity relative to the formulary. When implemented
in conjunction with medical treatment guidelines, a carefully structured formulary can reinforce
the treatment guidelines, create incentives through PR requirements to encourage prescribing of
preferred drugs, and reduce administrative burden for UR and IMR appeals.

?In principle, formularies are either “open” or “closed” depending on whether the default assumption is that drugs not explicitly
listed on the formulary are or are not covered. However, the terms open formulary and closed formulary are used inconsistently,
and in practice neither open nor closed formularies prevent injured workers from receiving medically appropriate drugs. As a
result, we avoid using these terms in this report.

? For purposes of this report, we use the term prospective review, which is used in California’s WC utilization review policies to
describe the process by which a physician seeks approval for a proposed drug therapy before it is prescribed and dispensed. We
use the term prospective review throughout this report to describe the comparable policies in other states but note that in other
contexts, preauthorization and prior authorization are commonly used to describe this process. However, in California the term
prior authorization means therapies that a claims administrator (or a utilization review entity it has contracted with) preapproves
without requiring utilization review.



California Labor Code Requirements for a Drug Formulary

Against the backdrop of concerns over drug costs per claim, opioid usage, and medical
necessity disputes, and informed by the experience of other states, AB 1124 (Perea) was enacted
in September 2015. As amended by AB 1124, Labor Code Section 5307.27 requires that the
administrative director (AD) establish an evidence-based drug formulary by July 1, 2017, as part
of the MTUS. Implementation is to be phased in for workers injured before July 1, 2017, to
ensure that they safely transition to the medications included in the formulary.

The formulary will apply to all prescribers and dispensers of outpatient drugs provided to
injured workers. Drugs prescribed consistent with the formulary must be available to injured
workers from pharmacies (including network pharmacies under contract with a payer or
pharmacy benefit manager [PBM]).

The formulary is to be established through a transparent process that includes consultation
with stakeholders and publication of at least two interim reports that describe the status of the
formulary’s development. The AD is to update the formulary at least quarterly and, in doing so,
consult with an independent six-member Pharmacy & Therapeutics (P&T) committee. These
updates are exempt from rulemaking and may be implemented through orders posted on the
DWC website.

In addition to the Labor Code revisions, AB 1124 expresses legislative intent that the
formulary include guidance addressing access to evidence-based medically necessary use of
specific types of drugs: pain management prescription drug therapies, drugs used for other than
U.S. Food and Drug Administration (FDA)—approved indications (off-label prescribing), generic
drugs, and cost-effective brand-name drugs. Finally, guidance on the formulary use is “to further
the goal of providing appropriate medications expeditiously while minimizing administrative
burden and associated costs.”

Formulary Development and Timeline

An earlier RAND report described and assessed alternative WC formulary models and
provided recommendations on formulary design and implementation. DWC has since released
draft regulation describing several intended features of the formulary (DWC, 2017b). These
include

e Exempting preferred drugs on a California WC drug listing from prospective review
(PR)—a process that reviews the medical necessity of a proposed drug therapy before
the drug is dispensed. Drugs that are listed as non-preferred or not listed at all will
require PR;

e Exempting certain “special fill” prescriptions filled within seven days of an initial visit
following injury (for up to a four-day supply) and certain perioperative prescriptions
filled two days before through four days after a medical procedure (for up to a four-day
supply) from PR;



e Requiring PR for physician-dispensed drugs (with special fill or perioperative fill
exemptions and a one-time seven-day supply of preferred drugs);
e Requiring PR for compounded drugs; and
Requiring generic substitution where applicable (AB 1124 sunsets a current Labor Code
provision requiring generic substitution).
DWC also posted a preferred drug list with the draft regulation text (DWC, 2017a). The
comment period on the draft regulation closed in September 2016. A proposed regulation was
posted in March 2017 (DWC, 2017c¢).

Purpose of This Report

DWC asked RAND to quantify the likely economic impacts of a California WC formulary.
The key questions that RAND addressed included the following:

e How would the proposed California WC formulary affect prescription fill volume?
How would the proposed California WC formulary affect prescription spending?

e How will changes in prescription drug spending translate into broader California

economic impacts?

This report is the second in a series of three reports on the drug formulary. The first reviewed
existing formularies that DWC might consider, summarized their relative strengths and
weaknesses, reviewed the options for the related policies that are needed to implement and
update the formulary, and made recommendations for the formulary implementation policies and
updating process (Wynn et al., 2016). This report estimates the impacts of the formulary on the
volume of and spending on prescription drugs, as well as the associated broader macroeconomic
impact. The third report will describe a monitoring framework for tracking the actual impacts of
implementing the drug formulary.

Overview of Methods and Approach

Our approach relies on actual 2014 prescription drug utilization and spending data from
DWC’s Workers’ Compensation Information System (WCIS) data set, with adjustments for
changing fee schedule prices, as a baseline. We then apply a series of sequential adjustments to
the baseline data to model the effects of the formulary on prescriber decisionmaking and,
ultimately, prescription fills and spending. The magnitude and direction of the adjustments are
informed by a review of the literature on the effects of formularies and utilization management
tools on prescription drug volume, as well as by our expert opinion.

For this analysis, we focused on the prescriber perspective. In general, formularies can effect
change in prescribing patterns through two mechanisms. First, prescribers steer toward drugs on
the formulary that require less time or effort to prescribe, and receive confirmation from payers
that the drug will be covered. Second, because the placement of a drug on a formulary often has
cost-sharing implications for patients, patients may steer prescribers toward drugs with lower
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cost-sharing. In the California WC system, prescribing decisions are more likely to be driven by
prescribers than patients than in other health care settings due to the absence of patient cost-
sharing. While injured workers and payers also play important roles in decisions regarding
medical care, prescribers make the key decision about what drug to prescribe, whether to
prescribe something they can dispense in their office, or whether to send the patient to a
pharmacy.

We assume that PR requires time and effort on the part of the prescriber. We expect fewer
overall prescription fills for drugs subject to PR because the formulary will more clearly define
the connection between the prescription and MTUS treatment guidelines and will require review
for all PR drugs. On the other hand, consulting MTUS guidelines and participating in the
UR process also require time and effort under the status quo. In addition, some WC prescribers
may not be familiar with the MTUS guidelines or routinely consult the guidelines when
providing care to injured workers. As a result, prescribers may shift toward preferred drugs or
avoid writing some prescriptions altogether either to avoid the costs of reviewing the guidelines
or because the formulary helps educate prescribers about drugs that are consistent with the
guidelines.

We developed five separate modeling steps (or “modules”) that we apply sequentially to the
baseline data (Figure 1.1). These modeling steps incorporate the various provisions of the
formulary, such as requiring PR for physician-dispensed prescriptions and for non-preferred
drugs. The five steps are as follows:

1. The first module reduces the volume of physician-dispensed prescriptions. Some of the
reduction in volume is shifted to pharmacy-dispensed alternatives. Prescription fills that
are currently physician-dispensed but covered by the special fill or perioperative fill rules
are not adjusted.

2. The second module shifts the volume from brand-name drugs to generic alternatives
within the same drug active ingredient where such an alternative is available.

3. The third module reduces prescription fill volume for drugs subject to PR after shielding
prescription fills subject to special and perioperative fill rules (as in the first module).
Some of the reduction in volume is shifted to preferred drugs in the same therapeutic
class.

4. The fourth module reduces the volume of bulk drug ingredients used to make compound
drugs.

5. The final module increases the volume of prescription fills for preferred drugs that will
no longer be subject to UR or IMR processes.



Figure 1.1. Modeling Steps

Physician Dispensing Module

Generic Substitution Module

Prospective Review Module

Bulk Drug Module

Preferred Drug Module

The details of each modeling step are described in Chapter Four. Each modeling step is
applied at the National Drug Code (NDC)* level, although some steps shift prescription volume
within active ingredient or therapeutic class. While the modeling steps apply primarily to
prescription fill volume, we estimate changes in spending at the end of each step by multiplying
the estimated volume by a fixed price.

None of the modeling steps affect 100 percent of the eligible prescription fills. For example,
in the physician dispensing module we assume 40 of the physician-dispensed fills for each NDC
are still physician-dispensed after the formulary is in place. This is because the formulary will
not prohibit prescribing or fills of any type—provided that the prescription is consistent with
MTUS guidelines and that appropriate PR or other steps occur prior to the prescription being
filled.

Our main results are estimated changes in volume and spending over a 12-month period from
Quarter 2 2018 through Quarter 1 2019 in total and by therapeutic class. We used the IMPLAN
model, a macroeconomic input/output model calibrated against economic statistics, to convert
changes in WC prescription drug spending into broader impacts on Gross State Product (GSP)
and employment.

We stress that the estimates in this report are based on multiple overlapping assumptions and
are therefore subject to considerable uncertainty. We used the best inputs available in terms of
baseline data (from WCIS) and estimates of changes in prescriber behavior informed from the

* The NDC system assigns identifiers to specific drug products and is maintained by the U.S. Food and Drug
Administration (FDA).



literature. We describe the impacts of changes in our assumptions where possible. There is little
research estimating—either ex ante or ex post—the specific effects of adopting an entirely new
formulary in the WC context. While the recent Texas experience is similar on the surface,
changes in prescribing treatment guidelines implemented at the same time as the Texas
formulary and many differences in formulary design and implementation complicate a simple
extrapolation of the Texas WC experience to the California WC context.

Organization of This Report
The remainder of this report is organized as follows:

e Chapter Two describes the California WC prescription data and other data and inputs
used to assemble the analytic file that serves as our baseline for modeling.

e Chapter Three describes prescription drug utilization and spending, both overall and for
categories of drugs that are of interest for modeling purposes.

e Chapter Four outlines modeling steps and specific modeling assumptions.
Chapter Five presents results under a main set of assumptions and describes how our
economic impact estimates change as we vary key assumptions.

e Chapter Six discusses main results, limitations, and the need for ongoing monitoring on
formulary impacts.



2. Data

Data Source

The primary data source for our study is the WCIS database maintained by DWC. WCIS uses
electronic data interchange to collect comprehensive information from claims administrators' to
help the Department of Industrial Relations oversee the state’s WC system. In 2006, WCIS was
expanded to include medical data. Data are transmitted to DWC within 90 calendar days of the
bill payment or the date of final determination that payment for billed medical services would be
denied. By law, claims administrators handling at least 150 total claims per year are required to
report medical data for all services provided on or after September 22, 2006.

We chose to use WCIS as our primary data source because it is the most complete and
representative data set available of prescription fills for injured workers. Unless noted otherwise
for a specific analysis or result, we used all WCIS prescription fill data regardless of whether the
specific record linked to a First Report of Injury (FROI) record using a Jurisdiction Claim
Number (JCN). As a result, we cannot identify the type of injury for all injured workers or
summarize prescription drug bill lines on a per capita basis.

WCIS includes prescription fills of two types: physician-dispensed fills recorded on medical
(professional) bills and pharmacy-dispensed fills recorded as prescription bill lines. Each medical
bill includes information on the injured worker and provider, diagnosis and procedure codes, the
provider’s charges, actual payments to providers, and codes explaining the reasons for
adjustments between the billed charges and paid amounts. WCIS records for both physician-
dispensed and pharmacy-dispensed fills include an NDC—either as a note for physician-
dispensed fills or in a dedicated field for retail-dispensed fills.

We flagged pharmacy-dispensed bill lines with 2014 fill dates and medical claim lines with a
reported NDC code and 2014 service dates for our analyses and excluded all other bills and bill
lines. Physician-administered drugs (so-called J-codes) are therefore excluded from our analyses,
although they may be subject to formulary provisions. These drugs account for a small share of
prescription drug volume and payments in California WC.

Data Source Limitations and Discussion

Even though WCIS has the best data available, it has limitations. Not all WC claims are
reported into the system (DWC, 2016), and among reported claims there is further underreporting

A claims administrator is an insurer; a self-insured, self-administered employer; or a third-party administrator.



of medical bills. Because WCIS does not include all medical expenditure transactions,
representativeness is a potential issue. If the distribution of fills in the available data diverges
from the “true” distribution (for all claims), this has implications for our analysis.

Given the absence of a gold standard data set to which we can compare the WCIS data, we
compared the WCIS data with other extant data in an earlier study (Wynn et al., forthcoming)
and found similar reporting by practitioner specialty. Our analyses assumed that the WCIS data
are representative of California WC prescription fills in 2014. To the extent there are systematic
underreporting or nonmatching rates across different types of payers or types of services, the
results may be biased. We describe our approach to adjust for underreporting in aggregate—
specifically to inflate estimates from WCIS to systemwide estimates—in Chapter Four.

California Workers’ Compensation Drug Listing

We used the most recent version of the California WC drug listing file available at the time
of our analyses (February 2017). The complete listing that we used is duplicated in Appendix A.
Individual entries in the listing—including whether the drug requires PR and whether the drug is
subject to special or perioperative fill provisions—are provided at either the drug ingredient (for
example, hydrocodone) or the drug ingredient route of administration level (for example,
bacitracin, ophthalmic route of administration).

We merged the formulary listing information at the drug ingredient or drug ingredient route
of administration level into our NDC-level WCIS data. This step required several adjustments so
that drug ingredients matched between the California WC drug listing and Truven’s RED BOOK
data, due to differences in how the drugs are described between the two lists. For example
oxycodone/acetaminophen was changed to acetaminophen/oxycodone hydrochloride. We made
39 manual changes to the California WC drug listing ingredients; a full list of these changes is
available on request. Based on these modifications and any direct matches not requiring changes,
225 drug ingredients from the California WC drug listing were matched to 70,045 RED BOOK
NDCs. Subsequent changes included removing “ophthalmic” from California WC drug listing
entries where present, and then matching on active ingredient plus ophthalmic route of
administration in RED BOOK. Similar adjustments were made to drugs that included “oral” or
“transdermal” in the active ingredient. Active ingredients that included “extended release” were
matched by active ingredient and by a RED BOOK Master Form Code (designates the dosage
form) that indicated extended or controlled release. Finally, for the remaining nine unmatched
California WC drug listing entries, we matched to RED BOOK NDCs using the first word of the
drug ingredient. In total, 257 active ingredients from the California WC drug listing were linked
to 75,705 RED BOOK NDCs.



Analytic File Construction

After merging the California WC formulary information into RED BOOK by NDC, we
completed several steps to categorize NDCs in certain ways that correspond to the formulary
modules that we apply in the analysis.

First, we determined whether NDCs marked as “brand” in RED BOOK had one or more
generic NDCs with an activation date prior to 2014 with the same combination of drug
ingredient, formulation, and dosage strength. We categorized brand-name NDCs with matching
generic NDCs accounting for at least 10 percent of the total prescription lines within drug
ingredient, formulation, and dosage strength as “brands with available generics.” The
“10 percent step” was necessary to avoid mistakenly flagging brand NDCs as having available
generic substitutes due to low-volume NDCs assigned to repackagers or manufacturers
producing drugs under license from a brand-name company. The activation date requirement was
used to avoid categorizing brand NDCs as having an available generic when the generic was not
approved until after 2014 (the baseline year of our data).

We assigned all drugs with an opioid active ingredient, including synthetic opioids, to a class
for opioids. We used the RED BOOK therapeutic classes for the remaining drugs. For some
analyses we combined the RED BOOK “opioid analgesic” and “NSAID” therapeutic classes.

One key variable—the quantity of pills or other “standard units” (for example, 5-mL
increments of volume for liquid and topical formulations)—was almost always reported for
pharmacy-dispensed fills but was often missing for physician-dispensed fills. We imputed
quantity for physician-dispensed fills using a combination of (a) the “units of service” field and
(b) the ratio of total payments to quantity dispensed for corresponding pharmacy-dispensed fills.

The resulting data set included 3.1 million fills (that is, prescription bill lines) and
$352.1 million in spending. We removed bill lines with a “device” NDC category (7,308 bill
lines and $493,000 in spending) and prescription bill lines without an NDC (52,863 bill lines and
$12.1 million in spending). We also excluded NDCs with epidural, intracavernosal, injection
(excluding subcutaneous), intramuscular, intraocular, implantation, intratracheal, intravenous,
intrapleural, and intraperitoneal routes of administration, as these drugs are likely physician-
administered and not subject to formulary requirements (that is, they are not outpatient drugs as
defined in the regulation). These NDCs accounted for 100,082 bill lines and $8.5 million in
spending. We separately analyzed changes to prescription bill lines for drug ingredients used to
make compounded drugs (that is, “bulk” drugs; 88,704 prescription bill lines and $30.5 million
in payments). These prescription bill lines do not contribute to our main analyses. The resulting
main analytic data set of physician-dispensed and pharmacy-dispensed fills included 2.8 million
prescription bill lines and $300.1 million in payments.

For each NDC, we separately aggregated the volume and spending associated with

a. prescriptions dispensed by physicians within special and perioperative fill categories;
b. prescriptions dispensed by physicians outside special and perioperative fill categories;
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c. prescriptions dispensed by pharmacies within special and perioperative fill categories;
and
d. prescriptions dispensed by pharmacies outside special and perioperative fill categories.

The special and perioperative categories are described above. We defined special fills as those
with fill dates within a seven-day window starting on the first date of service in the WCIS data.
We defined perioperative fills as those with fill dates between two days before and four days
after the service date for all Current Procedural Terminology (CPT) procedure codes (10000
through 69999). Both the special and perioperative fill provisions are limited to a four-day
supply. We allocated prescription fills that fell on the cusp of the special or perioperative fill
provisions (for example, a prescription filled within a week after injury with a 30-day supply that
exceeded the four-day supply limit) proportionally to the two categories based on the share of
days supply. This step requires an assumption that under the formulary the prescriber would have
written two prescriptions—one for the initial four-day supply and another for the remaining

26 days. In reality some prescribers will not write the second prescription at all, while others may
write a full 30-day prescription as the second prescription.

We used data on drug acquisition cost and fee schedule prices from two external sources.
First, we used NDC-level information on pharmacy acquisition costs (National Average Drug
Acquisition Cost) from the Centers for Medicare and Medicaid Services (CMS) (CMS, 2017).
Average acquisition prices were applied at the drug ingredient—form level, or, if an acquisition
price was not available, we assumed it was one-half the observed price calculated by dividing the
sum of payments and units aggregated at the NDC level.” We also merged recent NDC-level
Federal Upper Limit (FUL) prices into the analytic file.

Fifty percent was the average observed empirical relationship between price and acquisition cost where both data
points were available.
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3. California Workers’ Compensation Outpatient Prescription Drug
Baseline

Purpose

This chapter provides baseline information on outpatient drugs furnished under California’s
WC program, before we apply the formulary modeling steps described in more detail in Chapter
Four. First, we provide information on drug utilization and spending in our main analytic file for
the baseline year (2014). Next, we describe the share of prescription fills that would likely be
subject to one of the formulary “special fill” provisions. Finally, we describe the implications of
changes in fee schedule prices that took effect between our baseline 2014 data and the period for
which we are estimating formulary impacts. The fee schedule changes affect the estimates of
changes in spending under the WC formulary rules.

2014 Aggregate Prescription Drug Spending and Volume

The top 20 therapeutic classes by total 2014 spending are listed in Table 3.1. Because brand-
name drugs are more expensive than generic versions, and because drug classes can have
different numbers of brand-name drugs, the rank order can be different when examining by
spending or volume. Therefore, we also report total number of prescription bill lines and imputed
standard units for each therapeutic class. The top two classes are opioid analgesics and
nonsteroidal anti-inflammatory drugs (NSAIDs). These two analgesic categories account for
39 percent of California WC payments and 48 percent of both California WC prescription bill
lines and imputed standard units. Several therapeutic classes warrant additional description:

e “Gastrointestinal drugs, miscellaneous” is the third-largest category, and almost all
prescription fills are for proton pump inhibitors (such as omeprazole, esomeprazole, and
pantoprazole). These drugs are sometimes prescribed in conjunction with opioid and
NSAID analgesics to control side effects from these drugs.

e “Psychotherapeutic agents” includes primarily selective serotonin reuptake inhibitors
(SSRIs)/serotonin-norepinephrine reuptake inhibitors (SNRIs), which are often used to
treat depression and anxiety as well as antipsychotics.

e “Antipruritics/Local anesthetics” includes primarily topical preparations of lidocaine and
related drug ingredients.

e “Other analgesics/Antipyretics” includes primarily topical preparations of capsaicin,
menthol/methyl salicylate, and related drug ingredients. Buprenorphine (a drug often
used as opioid replacement therapy) and acetaminophen (an analgesic with a mechanism
of action unlike opioids or NSAIDs) are also included in this category, although with
small overall volume and spending.
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e “Miscellaneous CNS agents” includes primarily fills for pregabalin, a drug used to treat
epilepsy, neuropathic pain, and other conditions.

e “Antivirals” includes primarily drugs used to prevent and treat HIV, Hepatitis B, and
Hepatitis C infections.

Table 3.1. Spending and Volume by Therapeutic Class, 2014 WCIS Data

Spending Imputed Standard
($millions) Bill Lines Units (millions)
Opioid Analgesics 78.72 770,236 59.76
NSAIDs 38.40 585,633 34.18
Gastrointestinal Drugs, Misc. 29.79 176,942 9.25
Psychotherapeutic Agents 22.67 164,677 8.28
Antipruritics/Local Anesthetics 19.60 54,490 2.18
Muscle Relaxants, Skeletal 16.65 290,968 16.99
Other Analgesics/Antipyretics 16.09 102,913 8.11
Miscellaneous CNS Agents 11.95 37,262 2.89
Anticonvulsants 8.78 132,040 13.09
Anxiolytic, Sedatives, Hypnotics 7.35 132,729 6.12
Skin/Mucous Membrane Ag., Misc. 4.79 37,696 4.33
Antihyperlipidemic Drugs 4.34 23,198 3.88
Cardiac Drugs 4.16 56,919 7.95
Antiemetics 3.50 12,059 0.41
Antivirals 2.86 1,962 0.09
Stimulants, Respiratory/Cerebral 2.50 4,221 0.25
Vasodilating Agents 2.35 6,773 0.27
Vascular 5Ht1 Agonists 2.34 6,009 0.10
Antibiotics 2.02 31,963 0.93
Coagulants & Anticoagulants 1.63 7,597 0.57
All Other Classes 20.01 195,969 19.59
Total 300.48 2,832,256 199.22

NOTES: RAND analysis of 2014 WCIS pharmacy and medical prescription bill data for outpatient
drugs exclusive of ingredients used to make compounded drugs. NSAIDs are nonsteroidal anti-
inflammatory drugs. CNS is central nervous system. Every individual class contributing to the “all
other classes” category had less than a 0.7% share of total spending.

Tables 3.2 and 3.3 list the top 20 combinations of ingredient, formulation, and route of
administration by spending and by prescription fill volume, respectively. The top drug on both
lists is acetaminophen/hydrocodone bitartrate oral tablets. Some drugs with significant spending
(for example, famotidine/ibuprofen oral tablets, #18 by spending) rank much lower on the list of
drugs sorted by fill line volume (#91 by volume, not reported in Table 3.3). Similarly, some
drugs associated with considerable fill volume (for example, ibuprofen oral tablets, #2 by
volume) fall outside the top 20 drugs by spending (#35 by spending, not reported in Table 3.2).

13



Table 3.2. Spending and Volume for the Top 20 Drugs by Spending, 2014 WCIS Data

Imputed
Spending Bill Standard Units
Drug Ingredient Form Route Drug Class ($millions) Lines (millions)
Acetaminophen/Hydrocodone Bitartrate TAB PO Opioid Analgesics 20.12 409,362 32.00
Omeprazole ECC PO Gastrointestinal Drugs, Misc. 19.19 128,179 6.53
Celecoxib CAP PO NSAIDs 12.78 44,931 2.06
Oxycodone Hydrochloride TER PO Opioid Analgesics 12.42 20,896 1.73
Lidocaine TDM TP Antipruritics/Local Anesthetics 12.07 38,674 1.71
Pregabalin CAP PO Miscellaneous CNS Agents 11.20 34,713 2.71
Tramadol Hydrochloride CER PO Opioid Analgesics 10.68 29,807 1.39
Duloxetine Hydrochloride ECC PO Psychotherapeutic Agents 9.56 39,823 1.83
Naproxen Sodium TAB PO NSAIDs 7.44 113,937 6.17
Lidocaine/Menthol TDM TP Antipruritics/Local Anesthetics 6.85 11,515 0.22
Cyclobenzaprine Hydrochloride TAB PO Muscle Relaxants, Skeletal 6.64 122,360 5.86
Acetaminophen/Oxycodone Hydrochloride TAB PO Opioid Analgesics 6.56 43,540 3.99
Menthol/Methyl Salicylate OIN TP Other Analgesics/Antipyretics 6.09 10,996 1.83
Pantoprazole Sodium ECT PO Gastrointestinal Drugs, Misc. 5.67 29,564 1.67
Gabapentin TAB PO Anticonvulsants 4.47 39,996 3.83
Fentanyl TDM TD Opiate Agonists 4.21 13,028 0.17
Diclofenac Epolamine TDM TP Skin/Mucous Membrane Ag. 3.90 11,511 0.53
Aripiprazole TAB PO Psychotherapeutic Agents 3.52 3,819 0.14
Famotidine/lbuprofen TAB PO NSAIDs 3.09 4,042 0.33
Ondansetron ODT PO Antiemetics 2.92 6,452 0.13

NOTES: RAND analysis of 2014 WCIS pharmacy and medical prescription bill data for outpatient drugs exclusive of ingredients used to make compounded
drugs. For this table, drug is defined as a combination of ingredient, form, and route of administration. NSAIDs are nonsteroidal anti-inflammatory drugs. CNS is
central nervous system. TAB is tablet. ECC is enteric-coated capsule. CAP is capsule. TER is extended-release tablet. TDM is extended-release patch. CER is
extended-release capsule. OIN is ointment. ECT is enteric-coated tablet. ODT is disintegrating tablet. PO is oral. TP is topical. TD is transdermal.
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Table 3.3. Spending and Volume for the Top 20 Drugs by Volume, 2014 WCIS Data

Imputed
Spending Bill Standard Units
Drug Ingredient Form Route Drug Class ($millions)  Lines (millions)
Acetaminophen/Hydrocodone Bitartrate TAB PO Opioid Analgesics 20.12 409,362 32.00
Ibuprofen TAB PO NSAIDs 1.72 175,394 10.99
Omeprazole ECC PO Gastrointestinal Drugs, Misc. 19.19 128,179 6.53
Cyclobenzaprine Hydrochloride TAB PO Muscle Relaxants, Skeletal 6.64 122,360 5.86
Naproxen Sodium TAB PO NSAIDs 7.44 113,937 6.17
Tramadol Hydrochloride TAB PO Opioid Analgesics 1.46 100,081 7.16
Gabapentin CAP PO Anticonvulsants 1.41 61,296 5.99
Nabumetone TAB PO NSAIDs 2.92 60,718 242
Carisoprodol TAB PO Muscle Relaxants, Skeletal 1.19 50,707 3.46
Naproxen TAB PO NSAIDs 0.60 50,553 2.56
Celecoxib CAP PO NSAIDs 12.78 44,931 2.06
Acetaminophen/Oxycodone Hydrochloride TAB PO Opioid Analgesics 6.56 43,540 3.99
Acetaminophen/Tramadol Hydrochloride TAB PO Opioid Analgesics 1.78 42,153 1.97
Acetaminophen TAB PO Other Analgesics/Antipyretics 0.14 42,078 2.09
Gabapentin TAB PO Anticonvulsants 4.47 39,996 3.83
Duloxetine Hydrochloride ECC PO Psychotherapeutic Agents 9.56 39,823 1.83
Zolpidem Tartrate TAB PO Anxiolytic, Sedatives, Hypnotics 0.74 39,513 1.37
Lidocaine TDM TP Antipruritics/Local Anesthetics 12.07 38,674 1.71
Orphenadrine Citrate TER PO Muscle Relaxants, Skeletal 1.79 35,420 1.57
Pregabalin CAP PO Miscellaneous CNS Agents 11.20 34,713 2.71

NOTES: RAND analysis of 2014 WCIS pharmacy and medical prescription bill data for outpatient drugs exclusive of ingredients used to make compounded
drugs. For this table, drug is defined as a combination of ingredient, form, and route of administration. NSAIDs are nonsteroidal anti-inflammatory drugs. CNS is
central nervous system. TAB is tablet. ECC is enteric-coated capsule. CAP is capsule. TER is extended-release tablet. TDM is extended-release patch. PO is

oral. TP is topical.
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Generic Versus Brand-Name Drugs

Generic drugs can be approved by FDA after the brand-name drug’s patents and periods of
market exclusivity expire. Under the FDA definition, a generic drug product is a therapeutic
equivalent to a reference drug product (often a brand-name drug) in active ingredient, dosage
form, strength, route of administration, quality, performance characteristics (for example, how
the drug is absorbed by the body over time), and indicated use. FDA’s “Orange Book™ lists
generic drugs that are assigned by FDA to an “AB” substitutable designation that signifies that
the reference drug and the generic drug are freely substitutable (FDA, 2017b).

Over time, competition on price often drives generic prices down significantly compared
with prices prior to generic entry. Because generic drugs are therapeutically equivalent to
reference drugs and often less expensive, payers often encourage the use of generics to control
costs. CA Labor Code Section 4600.1 requires dispensing of FDA-approved substitutable
generics unless a generic is not available or the prescribing physician specifically provides in
writing that a nongeneric (brand-name) drug must be dispensed. AB 1124 sunsets this provision
of the Labor Code so that the formulary rules will need to address dispensing of brand-name
drugs when generics are available.

Overall, 4.6 percent of prescription bill lines are for brand-name drugs when an approved
generic substitute is available (Figure 3.1). These prescription fills account for 12.1 percent of
total spending on brand and generic drugs (Figure 3.2). The share of prescription volume and
spending on brand drugs with available generics varies across therapeutic classes. Brand fills
with available generics account for at least 10 percent of spending in the following classes:
opioid analgesics, psychotherapeutic agents, antipruritics/local anesthetics, skeletal muscle
relaxants, anticonvulsants, anxiolytics/sedatives/hypnotics, antiemetics, respiratory/cerebral
stimulants, and vascular SHt1 agonists. Other classes have zero or very low rates of brand-name
fills with available generics because they are composed primarily of brand-name drugs (for
example, miscellaneous CNS agents, primarily pregabalin) without generic alternatives. In some
classes (for example, opioid analgesics, antipruritics/local anesthetics, antiemetics, and vascular
S5Htl agonists), there are small but still potentially significant shares of total volume and
spending for brand-name drugs with available generics. These results suggest that new
PR requirements may lead to changes in prescribing patterns toward generic drugs, particularly
in these classes.
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Figure 3.1. Share of Brand and Generic Prescription Bill Lines for
Selected Drug Classes, 2014 WCIS Data
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NOTE: RAND analysis of 2014 WCIS pharmacy and medical prescription bill data for brand and generic outpatient
drugs. Drugs in the “Brand bill lines with available generic” were flagged using Truven’s RED BOOK data.

Specifically, these bill lines are for NDCs flagged as brand-name with at least one NDC flagged as generic within the

same active ingredient, dosage strength, formulation, and route of administration. We required that generic NDCs

meeting these criteria were first marketed (i.e., added to the RED BOOK database) prior to the calendar year of the

brand-name drug’s bill line. The denominator for this chart includes only generic and brand billed drug lines.

Physician Dispensing

Section 4024(b) of the California Business and Professions Code allows physicians and other
practitioners acting within their scope of practice to dispense drugs to patients within their office

practices.' The Labor Code implicitly recognizes physician in-office dispensing in Section
4600.1 (dealing with generic drugs) and Section 5307.1 (dealing with the Official Medical Fee

Schedule or OMFS).

Physician dispensing is facilitated by FDA-approved “repackagers,” which purchase drugs in
bulk and repackage them into individual prescription sizes for sale by physician offices. Thus far,

! The rules governing in-office dispensing are found in Section 4170-4175 of the Business and Professions Code. They include a

requirement that the prescriber inform the patient that he or she may elect to obtain the drug from the prescriber or from a

pharmacy.
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Figure 3.2. Share of Brand and Generic Prescription Spending for
Selected Drug Classes, 2014 WCIS Data
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NOTE: RAND analysis of 2014 WCIS pharmacy and medical prescription bill data for brand and generic outpatient
drugs. Drugs in the “Brand bill lines with available generic” were flagged using Truven’s RED BOOK data.
Specifically, these bill lines are for NDCs flagged as brand-name with at least one NDC flagged as generic within the
same active ingredient, dosage strength, formulation, and route of administration. We required that generic NDCs
meeting these criteria were first marketed (i.e., added to the RED BOOK database) prior to the calendar year of the
brand-name drug’s bill line. The denominator for this chart includes only generic and brand billed drug lines.

California has tried to address physician dispensing through its OMFS rules. Since 2004, the
OMEFS for pharmaceuticals has been based on the MediCal fee schedule. Because MediCal does
not cover physician-dispensed drugs, the fee schedule did not have a MediCal price for
repackaged drugs. This allowed physicians to be reimbursed the full reported cost for repackaged
drugs without MediCal prices, which could be much higher than the price for a similar
pharmacy-dispensed drug. DWC addressed this loophole in 2007 by requiring that the allowance
for each drug ingredient be based on the original manufacturer’s NDC allowance.

Overall, 36 percent of prescription bill lines and 34 percent of prescription spending
(excluding compounded drugs) were for physician-dispensed drugs in 2014 (Figures 3.3 and
3.4). Physician-dispensed drugs account for more than half of total prescription bill lines for
several individual classes, including gastrointestinal drugs (miscellaneous; primarily proton
pump inhibitors), other analgesics/antipyretics (primarily topical analgesics), skin/mucous
membrane agents, antiemetics, and antibiotics (Figure 3.3). Physician-dispensed drugs account
for more than half of total spending for most of these classes plus skeletal muscle relaxants.
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Figure 3.3. Share of Pharmacy- and Physician-Dispensed Prescription Bill Lines for
Selected Drug Classes, 2014 WCIS Data
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NOTE: RAND analysis of 2014 WCIS pharmacy and medical prescription bill data for brand and generic outpatient
drugs. NSAIDs are nonsteroidal anti-inflammatory drugs. CNS is central nervous system.

The average number of standard units (that is, pills or 5-mL increments) per bill line is lower
for physician-dispensed prescriptions compared with pharmacy-dispensed prescriptions.
Physician-dispensed prescriptions account for 36 percent of prescription bill lines but only
31 percent of imputed standard units. For some important individual drug classes (like opioid
analgesics), it appears physicians are dispensing approximately the same volume of standard
units per bill line as injured workers receive when they pick up a pharmacy-dispensed
prescription (81.8 versus 67.8 standard units per bill line on average for physician- and
pharmacy-dispensed, respectively, for opioid analgesics).

Prescriptions Meeting Special and Perioperative Fill Criteria

The formulary regulation includes special and perioperative fill provisions exempting
prescriptions for some drugs filled immediately after an injury (special fills) and immediately
before or after medical procedures (perioperative fills) from PR. These provisions aim to ensure
immediate access to necessary prescription drugs. This section first describes the share of
prescription fills by class that could be eligible for the special and perioperative fill provisions
based solely on the timing of the prescription fill, the date of injury, and service dates for
medical procedures (that is, before considering which drugs are included on the listing as eligible
for the special and perioperative fill provisions). We then describe the share of special and
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Figure 3.4. Share of Pharmacy- and Physician-Dispensed Prescription
Spending for Selected Drug Classes, 2014 WCIS Data
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NOTE: RAND analysis of 2014 WCIS pharmacy and medical prescription bill data for brand and generic outpatient
drugs. NSAIDs are nonsteroidal anti-inflammatory drugs. CNS is central nervous system.

perioperative spending and volume specifically for drugs listed as being eligible for the
provisions on the California WC drug listing.

Special and Perioperative Fills Before for All Drugs

A small share of prescription volume (in standard units) and spending meets the special or
perioperative fill criteria (regardless of whether they are listed as being eligible for either
provision on the California WC formulary listing; Table 3.4). Drugs in some classes—for
example, antiemetics and antibiotics—meet the perioperative fill criteria relatively often, as
would be expected for their role in medical procedures (10.9 percent and 8.7 percent of in-class
volume, respectively, compared with 0.7 percent of in-class volume across all drugs). Other
classes—for example, NSAIDs, topical analgesics and antipyretics, skin and mucous membrane
agents, antivirals, and antibiotics—meet the special fill criteria relatively often compared with
the average of 2.5 percent.

Naproxen sodium oral tablets, acetaminophen/hydrocodone bitartrate oral tablets, and
omeprazole enteric-coated tablets are the top three drugs by eligible special fill spending
($404,000, $257,000, and $219,000, respectively). Special fill prescription spending accounts for
a small share of total spending for each of these drugs (5.4%, 1.3%, and 1.1%, respectively).
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Special and Perioperative Fills for Drugs Listed as Eligible for These Provisions

Relatively few drugs in only seven therapeutic classes have a special or perioperative fill flag
on the California WC drug listing (see the complete listing in Appendix A for details), indicating
that they are eligible for the special or perioperative fill policies. Tables 3.5 and 3.6 report the
total spending and volume in therapeutic classes containing some drugs with special and
perioperative fill flags, spending and volume for specific NDCs flagged as subject to the special
or perioperative fill provisions, and finally the share of prescription fills that meet the special and
perioperative fill criteria. Most fills for drugs with special or perioperative fill flags were outside
the date ranges that would have made them eligible for the provision and exempt from PR, with
the two exceptions of adrenals (and combinations; primarily steroids) and skin/mucosal anti-
inflammatory agents (and combinations), which met the special fill criteria 17.0 and 9.7 percent
of the time, respectively. Opioid analgesics account for a large share of both spending and
volume that is eligible for the special fill and perioperative fill provisions. However, we found
that only a small share of fills in this class met the timing criteria to be exempt from PR.

These results suggest that the special and perioperative fill provisions will shield only a small
share of prescribing from PR requirements.
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Table 3.4. Share of Volume and Spending Meeting Special and Perioperative Fill Criteria for
Selected Therapeutic Classes, 2014 WCIS Data (%)

Share of Volume (standard units) Share of Spending
Perioperative Special Perioperative Special
Total 0.7 25 1.0 1.5
Opioid Analgesics 1.1 1.4 0.8 0.8
NSAIDs 0.6 5.8 0.6 4.0
Gastrointestinal Drugs, Misc. 0.4 0.9 0.4 0.9
Psychotherapeutic Agents 0.3 0.2 0.2 0.2
Antipruritics/Local Anesthetics 0.4 0.7 0.6 0.8
Muscle Relaxants, Skeletal 0.3 3.5 0.5 3.4
Other Analgesics/Antipyretics 0.8 7.2 0.5 0.8
Miscellaneous CNS Agents 0.2 0.2 0.2 0.2
Anticonvulsants 0.3 0.3 0.2 0.2
Anxiolytic, Sedatives, Hypnotics 0.4 0.6 0.3 0.3
Skin/Mucous Membrane Ag. 0.3 5.7 0.3 1.7
Antihyperlipidemic Drugs 0.1 0.3 0.2 0.2
Cardiac Drugs 0.2 0.2 0.2 0.2
Antiemetics 5.4 2.8 9.7 2.1
Antivirals 2.5 8.1 1.8 6.0
Antibiotics 8.7 14.7 6.3 10.4
Stimulants, Respiratory/Cerebral 0.3 0.2 0.3 0.1
Vasodilating Agents 0.3 0.4 0.4 0.6
Vascular 5Ht1 Agonists 0.5 0.5 0.7 0.4

NOTES: RAND analysis of 2014 WCIS pharmacy and medical prescription bill data for outpatient drugs exclusive of
ingredients used to make compounded drugs. NSAIDs are nonsteroidal anti-inflammatory drugs. CNS is central
nervous system. Shares include prescription volume (in standard units) and spending that meet special and
perioperative fill criteria, but not necessarily drugs that are flagged as being eligible for special or perioperative fills in
the California WC formulary drug listing.
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Table 3.5. Share of Volume and Spending Meeting Special Fill Criteria and Listed as Special Fill Drugs, 2014 WCIS Data

First-Fill Share of Volume (000’s of

First-Fill Share of

Spending (Smils . .
P g (s ) Spending (%) standard units) Volume (%)
Of NDC: Of NDC.
NDCs with f NDCs NDCs with f NDCs
Total Special Fill Of all with Total Special Fill Of all with
p NDCs  Special Fill p NDCs  Special Fill
Flag Flag
Flag Flag
Adrenals & Comb. 1.92 0.08 0.7 17.0 731.0 262.7 4.4 12.2
Anti-Inflamm Agents & Comb., S/M 0.33 0.02 0.5 9.7 279.9 54.2 3.5 18.1
Anti-Inflammatory Agents, EENT 0.33 0.00 0.0 0.0 38.9 <0.01 <01 <01
Muscle Relaxants, Skeletal 16.66 2.21 0.1 0.7 16,988.3 3,665.9 0.2 0.7
Opioid Analgesics 78.78 59.66 0.8 1.0 59,801.2 54,194 .4 1.3 1.4

NOTES: RAND analysis of 2014 WCIS pharmacy and medical prescription bill data for outpatient drugs exclusive of ingredients used to make compounded drugs.
S/M is skin/mucosal. EENT is ear, eye, nose, and throat. Shares include prescription volume (in standard units) and spending that meet special fill criteria and are
listed as special fill drugs on the California WC formulary drug listing.
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Table 3.6. Share of Volume and Spending Meeting Perioperative Criteria and Listed as Perioperative Drugs, 2014 WCIS Data

Spending (Smils)

Periop. Share of

Spending (%)

Volume (000’s of
standard units)

Periop. Share of
Volume (%)

NDCs with Of NDCs NDCs with Of NDCs
. Of all . f . . Of all . f .
Total Periop. with Periop. Total Periop. with Periop.
NDCs NDCs
Flag Flag Flag Flag
Adrenals & Comb. 1.92 0.12 0.1 2.3 731.0 160.6 0.5 2.3
Anticonvulsants 8.78 7.01 0.2 0.3 13,091.2 10,961.4 0.2 0.3
Coagulants & Anticoagulants 1.79 1.57 2.6 29 591.7 538.0 1.1 1.2
Muscle Relaxants, Skeletal 16.66 0.23 0.0 1.6 16,988.3 1,362.5 0.0 0.3
Opioid Analgesics 78.78 32.89 0.2 0.5 59,801.2 17,798.3 0.2 0.6

NOTES: RAND analysis of 2014 WCIS pharmacy and medical prescription bill data for outpatient drugs exclusive of ingredients used to make compounded
drugs. NSAIDs are nonsteroidal anti-inflammatory drugs. CNS is central nervous system. Shares include prescription volume (in standard units) and spending

that meet perioperative fill criteria and are listed as perioperative drugs on the California WC formulary drug listing.
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Projecting to 2018 Volume and Spending

Overall Approach

Prescription drug utilization and spending can change over time for a variety of reasons,
including the launch of new originator drugs, generic entry and price competition, and changes in
guidelines and clinical practice. National trends in prescription drug spending have been volatile
over the past several years, with a decrease in spending from 2011 to 2012 followed by year-on-
year increases of approximately 10 percent from 2013 to 2014 and from 2014 to 2015 (IMS
Health, 2016). The most recent increase is due in large part to the launch of new specialty drugs
to treat Hepatitis C and other conditions. Many of these specialty drugs likely have limited
applications for treating injured workers.

Trends in drug prices can affect prescription drug spending even if utilization remains
constant. We found that the per-prescription bill line and per-standard unit prices for
California WC drugs (in WCIS) decreased slightly from 2012 through 2014 (Table 3.7).

Prices for individual drug classes both increased and decreased from 2012 through 2014—
for example, prices for skin and mucous membrane agents increased by 23 percent, while
prices for cardiovascular agents fell by 43 percent. These changes are due to a wide range
of factors that are hard to predict or project, including the advent of generic competition in
some drug markets and the launch of new brand-name drugs in others.

Table 3.7. California WC Prescription Drug Prices, 2012-2014 WCIS Data
Price per Prescription Bill Line

WCIS Data Year ($) Price per Standard Unit ($)
2012 106.20 1.66
2013 103.43 1.61
2014 101.95 1.59

NOTES: RAND analysis of 2012 through 2014 WCIS pharmacy and medical prescription bill
data for outpatient drugs. Reported prices are calculated as the sum of total payments divided
by the sum of volume (either bill lines or standard units) and therefore include dispensing
fees.

Separately, changes in the number of injured workers and the intensity of care per
injured worker over time in the California WC system can affect utilization patterns and
thus spending. However, a previous RAND report describes drivers of changes in spending
over time and finds that a large share of year-on-year change in California WC spending is
not correlated with changes in injury mix, employment, or other observable factors.

Due to the uncertainty in predicting how California WC prescription drug utilization
and spending will change over time, and based on the observation that, in aggregate, prices
did not increase or decrease dramatically in recent years, we assumed 2014 utilization and
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spending at the NDC level will remain constant through 2018. As a result, the 2014 data
described above are the baseline data for our modeling, with two important exceptions
described in the following sections.

Updating Federal Upper Limit Prices

The Affordable Care Act (ACA) adjusted the formula used in calculating the maximum
amounts that Medicaid programs pay for certain multisource drugs. In most cases, these changes
reduce the maximum amount paid for drugs based on the previous formula. Because the WC fee
schedule is based on MediCal prices, and MediCal in turn is based on FUL prices, these new—
often much lower—FUL prices will lead to lower per-unit payments for multisource drugs in
2018 compared with observed prices in 2014. As a result, we set 2018 prices for multisource
drugs at the post-ACA 2017 FUL prices (the most recent available) rather than the 2014
empirically observed prices in WCIS, plus a dispensing fee. The resulting median and mean
post-ACA FUL prices were 63 and 56 percent lower, respectively, than empirically observed
2014 prices for multisource NDCs. We did not replace observed 2014 prices for multisource
NDCs when the observed price was already less than the post-ACA FUL price.

Switching to 2017 FUL prices reduces total California WC prescription spending by
31.2 percent. See Table 3.8 for a summary of the impacts overall and for select therapeutic
classes. Reductions in spending are larger for the “gastrointestinal drugs, miscellaneous” class
(primarily proton pump inhibitors), psychotherapeutics, and antiemetics. Reductions are much
smaller—within 5 percent—for other classes that include drugs that are rarely multisource (for
example, the “other analgesics/antipyretics” class, which is composed primarily of topical
analgesics, and the “miscellaneous CNS agents” class, which is primarily a single brand-name
drug [pregabalin]).
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Table 3.8. Spending and Volume by Therapeutic Class, Selected Classes,
2014 WCIS Data With and Without 2017 FUL Prices Applied

Observed Spending With Spending per Spending per
Spending Without 2017 FUL Prescription Bill Prescription
2017 FUL Prices Prices ($ Line, Observed Bill Line, 2017
($millions) millions) Spending ($) FUL Prices ($)
Opioid Analgesics 78.72 61.08 102.21 79.30
NSAIDs 38.40 23.32 65.57 39.82
Gastrointestinal Drugs, Misc. 29.79 6.47 168.33 36.56
Psychotherapeutic Agents 22.67 8.06 137.68 48.92
Antipruritics/Local Anesthetics 19.60 18.12 359.62 332.57
Muscle Relaxants, Skeletal 16.65 14.73 57.22 50.62
Other Analgesics/Antipyretics 16.09 15.93 156.31 154.75
Miscellaneous CNS Agents 11.95 11.83 320.78 317.46
Anticonvulsants 8.78 5.04 66.51 38.14
Anxiolytic, Sedatives, Hypnotics 7.35 3.49 55.37 26.27
Skin/Mucous Membrane Ag. 4.79 4.79 126.98 126.98
Antihyperlipidemic Drugs 4.34 2.71 186.94 116.94
Cardiac Drugs 4.16 2.89 73.05 50.72
Antiemetics 3.50 0.33 289.95 27.08
Antivirals 2.86 2.78 1,458.71 1,416.12
Stimulants, Respiratory/Cerebral 2.50 1.22 592.35 289.48
Vasodilating Agents 2.35 1.41 346.66 208.83
Vascular 5Ht1 Agonists 2.34 1.13 389.81 188.74
Antibiotics 2.02 1.41 63.05 44.11
Coagulants & Anticoagulants 1.63 1.58 21514 208.63
All Other Classes 20.01 18.39 102.10 93.85
Total 300.48 206.70 106.09 72.98

NOTES: RAND analysis of 2014 WCIS pharmacy and medical prescription bill data for outpatient drugs exclusive of
ingredients used to make compounded drugs. NSAIDs are nonsteroidal anti-inflammatory drugs. CNS is central
nervous system. Every individual class contributing to the “all other classes” category had less than a 0.7% share of
total spending.

Adjusting Prices to Reflect Generic Entry Post-2014

Generic versions of several drugs entered the market between the end of 2014 (that is, after
the end of our available WCIS data) and the end of our study period in 2018. A comprehensive
review of generic entry over this period was beyond the scope of this study. However, ignoring
generic entry would lead to a potential overestimate of the impact of the formulary. To address
this issue, we identified the top 30 combinations of drug ingredient, formulation, and dosage
strength that were flagged as brand-name drugs without generic equivalents and searched the
Drugs@FDA database (FDA, 2017a) to flag those with approvals or tentative approvals in 2015
through 2017. FDA grants tentative approvals when it reviews a generic drug application prior to
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the expiration of patents or exclusivity protecting the original reference drug. Generic drugs with
tentative approvals are granted a final approval at the end of the protected period for the
originator. In cases where we found tentative approvals in the 2015 through 2017 range, we
conducted a broader Internet search to find news articles, court decisions, and industry reports to
identify a likely date for first marketing.

Through this process we identified the following drugs as having likely experienced generic
entry between 2015 and 2017:

Aripiprazole tablets

Esomeprazole magnesium enteric-coated capsules
Diclofenac sodium gel (0.01%)

Tadalafil tablets

Sildenafil citrate tablets

Rosuvastatin calcium tablets

Desvenlafaxine succinate extended-release tablets.

We reduced total spending for each of these drugs by 50 percent to reflect lower prices from
generic price competition. In addition, we reduced spending for celecoxib tablets by 10 percent
to account for generic entry at the end of May 2014 (that is, midway through the 2014 WCIS
data that we used for these analyses). These adjustments resulted in an overall reduction of
$6.7 million in spending. Generic savings for these drugs may be higher in the long run (for
example, after the end of the 180-day exclusivity period granted to the first generic entrant to
challenge patents protecting the originator drug).
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4. Modeling

Our modeling approach involved a series of sequential steps as illustrated in Figure 4.1. The
steps are applied to the baseline data set that was created using the steps in Chapter Three.

The main modeling steps are implemented in five modules that adjust utilization and
spending at the NDC level following a set of assumptions described below. The modules are
applied in turn, starting with a physician dispensing module and followed by the generic
substitution, prospective review, bulk drug, and preferred drug modules. Each module, along
with associated steps and assumptions, is described in more detail in the following sections.
Next, we summarized total prescription drug utilization and spending with and without applying
the five modules. The difference between these summaries of utilization and spending is our
estimate of the direct impact of the formulary.

Figure 4.1. Modeling Steps

Baseline Util./Spending (2018) Physician Dispensing Module
y

Generic Substitution Module

The difference between
modeled and baseline . .

T _ Prospective Review Module
utilization and spending are

formulary impacts.

Bulk Drug Module

v
Modeled Util./Spending (2018) Preferred Drug Module

Macroeconomic impacts (2018)

As a final step, we fed the estimated direct impacts of the formulary into an input/output
macroeconomic model (the IMPLAN model) to estimate the broader economic effects of the
formulary on the California economy. The following sections describe each modeling step in
more detail.
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Sources for Modeling Assumptions

The assumptions described in the sections below were informed by our review of the
literature and our expert opinion. The literature review focused on peer-reviewed studies
evaluating the impacts of prior authorization (that is, PR in the California WC context) on
utilization and spending for drugs directly targeted by the policy as well as other drugs in the
same class.' We focused on studies in Medicaid or injured worker populations because cost-
sharing plays a minimal or no role in these contexts. We did, however, include some studies
evaluating prior authorization policies in Medicare and employer group health populations. The
38 specific studies that we reviewed are listed in Appendix B.

In sum, reviewed studies found highly variable effects of prior authorization on utilization
and spending for the specific targeted drugs. Figure 4.2 reports therapeutic class—level changes in

Figure 4.2. Summary of Reduction in Utilization for Drugs Targeted by PR Policies, 15 Selected Studies
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NOTES: RAND summary of therapeutic class—level estimates of changes in prescription drug utilization measured
before and after PR policies. The design and implementation of PR policies, the timing of pre- and post-policy
measurements, and the operationalization of utilization vary across studies. The study population size is proportional
to the area of circles in the figure. Note that we use “PR” in this report to refer to the prior authorization policies that
were studied in these papers.

1 . . o , .
We also included research briefs and reports from organizations such as the Workers’ Compensation Research
Institute.
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utilization for drugs subject to new prior authorization policies from 15 studies (marked with an
asterisk in Appendix A) that reported sufficient data to calculate utilization changes. The median
utilization reduction across class-level estimates from all studies was 52 percent.

We separately reviewed a smaller number of studies (Delate et al., 2005; Hartung et al.,
2004; Lu, Law, et al., 2011b; Roughead et al., 2006; Siracuse and Vuchetich, 2008; Smalley et
al., 1995) that presented results in such a way that the reader could infer the share of
prescriptions that were simply not filled at all versus the share that shifted to other drugs in the
same class. These studies covered a range of therapeutic classes including COX-2 inhibitors,
proton pump inhibitors, and NSAIDs. Across studies, on average about two-thirds of the
reduction in utilization when a drug was newly subject to prior authorization shifted to other
drugs that were not subject to prior authorization. The remaining one-third of prescriptions was
not written.

Finally, we reviewed a recent report from the Texas Department of Insurance Workers’
Compensation Research and Evaluation Group documenting the impacts of a recently
implemented (in 2011) formulary for its WC program on prescription drug utilization and
spending (Texas Department of Insurance, 2013). We had intended to base our projected impacts
of the California formulary in part on the observed impacts from Texas. However, the data
presented in these reports do not seem applicable to the California case. The Texas analyses
demonstrate an overall decrease in prescribing of preferred and non-preferred drugs, indicating a
drastic change in the practice of physician prescribing over this time period. It seems that the
rollout of the Texas WC formulary occurred simultaneously with changes in how Texas WC
treatment guidelines were applied to prescription drugs as well as a pilot of a new Prescription
Monitoring Program under the Department of Public Safety. These concurrent policy changes
make it difficult to justify the direct application of the Texas WC experience to the California
WC context.

Our review of these prior studies provided a helpful source to guide assumptions on specific
modeling parameter values. However, there are very important differences between each of the
individual studies that were reviewed and the California WC context, including differences in the
policy design and implementation, in patient populations, and in the time frame. We therefore
chose assumptions for our modeling exercise below that are consistent with the reviewed
literature in a broad sense. We vary many individual assumptions in sensitivity analyses.

Specific Modeling Steps and Assumptions

Key Assumptions

Our approach to estimating the impacts of the formulary focuses on the prescriber
perspective. While injured workers (that is, patients) and payers can also play important roles in
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decisions regarding medical care, most prescribing decisions (for example, which drug out of a
set of similar drugs to prescribe) require clinical expertise and judgment. In the absence of cost-
sharing (as in the case in California WC), prescribing decisions should be even more influenced
by the time cost on providers. We assume that both the current system and PR under the new
formulary require time and effort on the part of the prescriber. One key difference is that PR,
unlike retrospective UR in the current system, places physicians and pharmacies at risk for
spending on prescription drugs that is not consistent with the MTUS guidelines. Specifically,
payment may be denied if drugs are dispensed without first obtaining authorization through PR.
The formulary clearly lists the drugs that are exempt to PR provided that their use is consistent
with MTUS treatment guidelines, and as a result prescribers will shift to preferred prescriptions
to avoid the time costs of PR. In addition, the formulary will help prescribers more easily
identify preferred drugs that are consistent with MTUS guidelines. For these reasons, we expect
prescribers will shift to preferred drugs and will write fewer overall prescriptions after the
formulary is fully implemented.

One additional key decision is whether physicians would substitute within a drug class (as
defined by RED BOOK) or whether they are likely to use substitutes in other classes. For
example, there are several drug classes used in the management of pain that may be substitutable.
Based on our review of the top 20 California WC drug classes (by spending in Chapter Three),
the most likely classes for substitution are opioid analgesics and NSAIDs. We include main
results with and without grouping these two classes.

Physician Dispensing Module

Physicians will dispense fewer drugs because all of these prescriptions will now be subject to
PR requirements (excluding special fill and perioperative exceptions). We did not identify direct
estimates of these parameters in the literature that can be generalized to the California WC
context. We assumed that 20 percent of physician-dispensed prescriptions within each NDC (if
any) would not be dispensed given PR requirements. Half of the remaining 80 percent of
physician-dispensed prescriptions shift to pharmacy-dispensed alternatives within the same
therapeutic class. We distributed volume to pharmacy-dispensed alternatives using actual
pharmacy-dispensed market shares within therapeutic class in 2014. The resulting utilization was
repriced using pharmacy-dispensed prices to calculate new spending estimates. We did not shift
utilization for the small number of active ingredients with only physician-dispensed prescriptions
(that is, no pharmacy-dispensed prescriptions). These excluded prescriptions accounted for only
1 percent of physician-dispensed payments.

We shielded physician-dispensed special and perioperative fills from reductions and shifts in
utilization. We did not model changes in the days supplied per physician-dispensed or pharmacy-
dispensed fill. One response by prescribers would be to shorten days supplied for physician-
dispensed drugs with special or perioperative exceptions to avoid PR, such as dispensing a four-
day fill to the injured worker directly. Prescribers could then prescribe a longer pharmacy-
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dispensed fill (for example, 30 days) after PR, or they could decide not to write a subsequent
prescription. The impact of these changes on prescription drug fills and spending is unclear.
Future monitoring should focus on subsequent prescriptions following initial prescriptions under
the special and perioperative exemptions.

Sensitivity analysis: The baseline assumptions are a 20 percent discontinuation rate and a
50 percent switch rate (of the remaining 80 percent) to other drugs in the same class. We report
results assuming (a) a 10 percent discontinuation rate and a 25 percent switch rate to other drugs
in the same class; and (b) a 30 percent discontinuation rate and a 75 percent switch rate to other
drugs in the same class.

Generic Substitution Module

While generic substitution is already required in the California WC system, we found that a
small share of prescriptions were for brand-name drugs where generic drugs were available.
Implementing a formulary substitution requirement through the formulary will likely increase
generic penetration. Prescribers could circumvent the prior generic substitution requirement
(Labor Code Section 4600.1) by writing “dispense as written”” on prescriptions. The formulary
PR requirement for brand-name prescriptions with available generics requires a valid medical
rationale supporting the use of the brand-name drug.

We identified brand-name drugs where generics were available using RED BOOK brand and
generic flags within each active ingredient. We ignored NDCs flagged as generic in RED BOOK
when the total generic market share for a product was below 10 percent, as these are likely
licensed generics. We assumed that 50 percent of the current brand-name prescribing
transitioned to generic alternatives. We distributed volume to generic alternatives using actual
pharmacy-dispensed market shares within active ingredient in 2014. The resulting utilization was
repriced using pharmacy-dispensed prices to arrive at new spending estimates.

Sensitivity analysis: The baseline assumption is a 90 percent switch rate to generic NDCs in
the same active ingredient. We present results assuming 30 and 90 percent switch rates to generic
NDCs in the same active ingredient.

Prospective Review Module

The median reduction in utilization for drugs affected by PR across studies was 52 percent.
Because current WC processes—including ensuring prescribing is consistent with MTUS
initially and UR in some cases—entail time costs already, we applied half of the impacts from
the literature. In other words, we modeled a 26 percent reduction (rather than a 52 percent
reduction) in prescribing for drugs subject to PR. Of this share, the majority (67 percent) shifted
to preferred alternative drugs in the same therapeutic class. The remainder (33 percent) were not
prescribed. We applied these shares differently depending on whether there were preferred
alternative drugs. If there were no preferred alternatives within the therapeutic class, we applied
the reduction in overall prescribing volume but did not shift volume to alternatives.
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All shifts in volume to alternatives were applied at the NDC level. First, we flagged the
NDC:s subject to the PR policy and with preferred alternatives. Next, we calculated the number
of prescription fills that would be reallocated for each NDC, excluding first fill and perioperative
prescriptions where appropriate. Next, we aggregated these reallocated prescriptions at the
therapeutic class level. We then allocated these prescriptions to preferred drugs in the same class
based on volume shares. Finally, we multiplied the new volumes (in NDCs that lost and gained
volume) by the pre-policy per-unit price to estimate post-policy spending.

Sensitivity analysis: The baseline assumption is a 26 percent reduction in utilization for non-
preferred drugs and a shift of 67 percent of this volume to preferred alternatives. We report
estimates assuming (a) a 50 percent reduction in utilization for non-preferred drugs and a shift of
75 percent of this volume to preferred alternatives; and (b) a 15 percent reduction in utilization
for non-preferred drugs and a shift of 50 percent of this volume to preferred alternatives.

Bulk Drug Module

Drug ingredients used in compound drugs (that is, “bulk™ drugs) are carved out of baseline
spending and utilization and are dealt with separately through this module. We assumed a
20 percent reduction (the same reduction from the physician dispensing module) in utilization in
terms of bill lines and spending.

Sensitivity analysis: The baseline assumption is a 20 percent reduction in utilization and
spending. We report results for a 10 percent and 30 percent reduction.

Preferred Drug Module

Removing existing hurdles to prescribing preferred drugs (for example, UR) will likely
increase prescribing rates for these drugs. This effect is in addition to any shifting of prescription
volume to preferred drugs through the prospective review module. The 20 percent increase is
applied to all preferred NDCs.

Sensitivity analysis: The baseline assumption is a 20 percent increase in preferred drug
utilization and spending. We report results for 10 percent and 30 percent increases.

Accounting for Gradually Changing Prescriber Behavior

We scaled impacts by 67 percent to account for the fact that prescriber behavior will likely
change over time even after the formulary regulation is fully implemented. The lagged impact is
due to learning on the part of prescribers in terms of which drugs are listed as preferred on the
formulary and learning in terms of interacting with insurers through the PR process. As a
sensitivity analysis, we present results scaled by 50 percent (assuming an even slower change in
prescriber behavior) or not scaled at all (assuming a more immediate uptake).

34



Scaling Available WCIS Data to Systemwide California WC Estimates

As described above, not all California WC paid medical services are reported to WCIS. The
results in the report—unless otherwise noted—are not adjusted to correct for underreporting. The
main results in Chapter Five are scaled to approximate total California WC utilization and
spending on prescription drugs. In a separate analysis of all calendar year 2014 WCIS medical
data (to be included in a forthcoming report), RAND estimated total 2014 WCIS medical
spending to be $4.2 billion. Before implementing spending changes to reflect new FUL prices
and generic entry, we estimated that the formulary would affect $331 million in prescription drug
spending in the California WC system. The share of total medical spending in WCIS that is
subject to the formulary is therefore 7.94 percent ($331 million divided by $4.2 billion).

Total medical spending in the insured segment of the California WC system was $5.0 billion
in 2014 (WCIRB, 2016). Total medical spending across the entire California WC system was
approximately $7.7 billion given a 1.53 factor relating spending in the insured segment to the
total system. By applying the formulary-eligible drug share of total medical spending calculated
in WCIS (7.94 percent) to this systemwide total estimate of total medical spending ($7.7 billion),
we estimated systemwide formulary-eligible drug spending was $607 million.

Using the WCIS data and assumptions described above, we separately estimated that
spending will decrease by 28 percent as a result of FUL and generic entry changes in prices.
Applying the estimated 28 percent FUL and generic entry price change adjustment yields a
systemwide baseline spending estimate of $435 million. This estimate is 84 percent higher than
the WCIS baseline ($435 million versus $237 million). We applied a 1.84 inflation factor to
spending and utilization estimates in Chapter Five.

Estimating Changes in Provider Net Revenue

We calculated the NDC-level change in provider net revenue from dispensing drugs by
multiplying the estimated change in the number of physician-dispensed prescription fills per
NDC by two factors: the mean number of standard units (that is, pills or 5-mL increments) per
physician-dispensed prescription fill line for the NDC and the margin between the per-unit
payment and acquisition cost. Per-unit payment amounts were calculated from WCIS data. We
used average acquisition cost information from the Centers for Medicaid and Medicare Services
(CMS, 2017) adjusted upward by 10 percent to account for lower negotiating power for
physician practices compared with pharmacies to estimate acquisition cost for WC providers.
Average acquisition prices were applied at the drug ingredient—form level, or, if an acquisition
price was not available, we assumed it was one-half the observed price (which was the average
observed empirical relationship between price and acquisition cost where both data points were
available).
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Estimating Macroeconomic Impacts

The modeled reduction in WC prescription drug spending and the reduction in net revenue of
health care providers dispensing prescription drugs were used to estimate the overall impact of
the formulary on the macroeconomy of California. Macroeconomic impacts are modeled within
an input-output model, IMPLAN. IMPLAN assumes a linear relationship between production
and consumption and bridges these two via local production and consumption as well as sector-
specific imports and exports to meet demand and supply. There exist 440 sectors within
IMPLAN and nine household types segmented by income categories.

We assume the reduction in WC employer costs is proportional to the reduction in
prescription drug spending. We do not expect premiums will immediately reflect lower
prescription drug spending due to the formulary for a range of reasons, including staggered plan-
year renewal dates. For the purposes of estimating broader economic impacts over a 12-month
period after the formulary regulation is fully implemented, we assume that half of the reduction
in prescription drug spending will translate into reductions in employer costs. To model the
change in WC employer costs, we assume that they are decreases in the costs to employers, and
firm profits are correspondingly increased. As a result, there is a direct increase in profits to all
firms that pay WC employer costs. The profits are then distributed to the owners/shareholders of
these firms that induce an increase in the demand for all goods, causing a multiplier effect within
the economy and the creation of new California jobs.

Similarly, we assume that the impact on prescription-dispensing providers and health care
delivery systems is not a reduction in output but a reduction in net revenue. We do this since the
formulary affects physicians’ ability to sell specific medications but does not affect their output
of health care services and thus production function in a fundamental way. This has a multiplier
effect within the economy similar to that of the WC employer costs.
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5. Results

Figures 5.1 and 5.2 report estimated systemwide prescription drug utilization (in bill lines)
and spending over a 12-month period based on the modeling steps and assumptions outlined
above. The figures present changes in utilization and spending in a stepwise fashion after the
application of each of the five consecutive modules. Overall, prescription drug utilization
decreases by 7.1 percent (or by 381,000 fills) due to prescribers writing fewer prescriptions for
drugs subject to PR. Prescription drug spending decreases by 10.4 percent (or $45.4 million) due
to the overall reduction in prescribing as well as lower prices for pharmacy-dispensed drugs and
generic drugs compared with physician-dispensed and brand-name drugs.

Figure 5.1. Model Output by Step, 12-Month Utilization in
Terms of Systemwide Prescription Bill Lines
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NOTE: RAND analysis of 2014 WCIS pharmacy and medical prescription bill data, subject to modeling steps and
assumptions described above.
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Figure 5.2. Model Output by Step, 12-Month Systemwide Prescription Drug Spending
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NOTE: RAND analysis of 2014 WCIS pharmacy and medical prescription bill data subject to modeling steps and
assumptions described above.

Figure 5.3 describes the stepwise impacts of each module summarized at the therapeutic class
level for the top six classes by baseline spending. This figure includes two trend lines for opioid
analgesics and for NSAIDs. For the first pair in darker shading, we treated the two classes as
separate and did not allow substitution between opioid analgesics and NSAIDs. For the second
pair in lighter shading, we treated opioid analgesics and NSAIDs as a combined therapeutic
class. The prospective review module has a much larger impact on opioid analgesic prescribing
when the two classes are combined. We estimate a $17.7 million reduction in spending on
opioids in this case as prescribers substitute less-expensive, preferred NSAIDs. In both cases
NSAID prescribing increases in the preferred drug module. Combining the opioid analgesic and
NSAID classes results in a $5.9 million greater reduction in spending compared with the base
assumption of separate opioid analgesic and NSAID classes ($45.4 million compared with
$51.3 million).
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Figure 5.3. Model Output by Step, 12-Month Systemwide Spending, Selected Therapeutic Classes
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NOTE: RAND analysis of 2014 WCIS pharmacy and medical prescription bill data subject to modeling steps and
assumptions described above.

Sensitivity Analyses

Table 5.1 reports results from baseline assumptions as well as from each sensitivity analysis
outlined in the previous chapter. In each sensitivity analysis we modify only the individual
module in question. In the two summary sensitivity analyses reported at the bottom of the table
we combine the “lower-bound” and “upper-bound” sets of assumptions that will either minimize
or maximize modeled changes in utilization and spending. Different individual assumptions
tend to have modest effects on estimating changes in utilization and costs. The combination of
all lower- and upper-bound estimates, however, results in a significant range in estimates.

For example, the lower- and upper-bound reductions in spending are $25.6 million and
$76.5 million.
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Table 5.1. Estimated 12-Month Systemwide Utilization and Spending After Modeling Steps

Utilization Spending
A, Model vs.
Baseline (bill A, Model vs.
lines, 000’s) %A Baseline (Smils) %A
Physician Dispensing
Baseline —-380.8 -7.1% —$45.39 -10.4%
Lower bound -253.5 -4.7% -$37.66 -8.6%
Upper bound -508.5 -9.5% -$53.21 -12.2%
Generic Substitution
Baseline —-380.8 -7.1% —$45.39 -10.4%
Lower bound —380.8 -7.1% -$44.04 -10.1%
Upper bound -380.8 -7.1% -5$48.09 -11.0%
Prospective Review
Baseline —-380.8 -7.1% —$45.39 -10.4%
Lower bound —-373.6 -7.0% -$42.01 —-9.6%
Upper bound —475.6 -8.8% -$59.93 -13.7%
Bulk Drug
Baseline —-380.8 -7.1% —$45.39 -10.4%
Lower bound -375.4 -7.0% -$40.62 -9.3%
Upper bound -386.1 -7.2% -$50.15 -11.5%
Preferred Drug
Baseline —-380.8 -7.1% —$45.39 -10.4%
Lower bound —-292.9 -5.4% -$43.06 —-9.9%
Upper bound -468.7 -8.7% -547.71 -10.9%
Overall
Baseline —-380.8 -7.1% —$45.39 -10.4%
Lower bound -151.3 -2.8% -$25.56 -5.9%
Upper bound -693.7 -12.9% -5$76.54 -17.5%

NOTE: RAND analysis of 2014 WCIS pharmacy and medical prescription bill data subject to modeling steps and
assumptions described above. Total volume is not adjusted in the generic substitution module and is therefore
constant across scenarios.

Macroeconomic Estimates

The change in WC employer costs in the 12 months immediately following the full
implementation of the formulary is half of the reduction in medical spending, or $22.7 million.
Over the longer term, a larger share of the prescription drug spending reduction may accrue to
California businesses and insurers, although it is challenging to predict the specific share of
savings that would return to businesses outside the insurance sector. This translates into an
increase in California GSP of approximately $12.3 million and a corresponding 49 additional
California jobs (statewide and across sectors). The change in provider net revenue is estimated to
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be a decrease of approximately $18.3 million. This reduction in net revenue will result in a
decrease in the California GSP of approximately $9.9 million and a corresponding 39 fewer
California jobs (statewide and across sectors).

There are three reasons that the changes in GSP are less than the full amount of the reduction
in employer costs or reduction in provider net revenue. First, the IMPLAN model does not take
into account the dynamic nature that some of this increased profit may result in additional capital
investments by firms. Second, the owners of firms will not necessarily spend all their increased
profits on increased consumption that is taken into account in the IMPLAN model. Finally, some
of the goods that they do purchase will be manufactured outside California.

In total, the net increase in California GSP is $2.4 million (the sum of the $12.3 million
increase and $9.9 million decrease). The net expected change in employment is an increase of
ten jobs (the difference between a gain of 49 jobs and a loss of 39).

41



6. Summary, Limitations, and Discussion

Summary

Actual data on 2014 California WC prescription drug utilization and spending were used as a
baseline to model the likely impacts of the formulary in terms of changes in prescribing patterns
and spending. This analysis included five sequential modules that separately model the likely
changes associated with the formulary on physician dispensing, generic substitution, prescribing
of drugs subject to PR, prescribing of ingredients used to make compounded drugs, and
prescribing of drugs that do not require PR. The specific assumptions and steps in each module
were grounded on estimates from the literature where possible. The main outcomes from the
analysis were estimated changes in California WC prescription drug utilization and spending.
We also estimated the change in net revenue for prescription-dispensing California health care
providers. We assumed the change in prescription drug spending would correspond to a
reduction in WC employer costs.

Using our main assumptions, we estimate a 5.3 percent reduction in prescription fills and a
9.2 percent reduction in prescription spending. The reductions in spending come from each
module except for the preferred drug module. Opioid analgesic spending and utilization in
particular is reduced in each module, especially when we allow for substitution to NSAIDs. The
estimated changes in California WC prescription drug spending and net revenue for California
providers dispensing prescription drugs translated to total economic benefits of $35.4 million and
total economic costs of $10.4 million using the IMPLAN model.

Limitations of Specific Results

We stress that these estimates are based on multiple overlapping assumptions and are
therefore subject to considerable uncertainty. We used the best inputs available in terms of
baseline data (from WCIS) and estimates of changes in prescriber behavior informed from the
literature, and describe the impacts of changes in our assumptions where possible. There is little
in the literature to guide our assumptions regarding the impact of implementing an entirely new
formulary in the WC context. While the recent Texas experience is similar, co-occurring policy
changes in treatment guidelines and implementation differences make it difficult to directly
extrapolate the Texas WC experience to the California WC context.

Our estimates have several specific limitations. First, it is not clear how quickly behavioral
and prescribing changes will occur. We relied on an assumption that effects would not be fully
felt through the end of the first year after the formulary regulation was fully implemented.
Second, we relied on literature-based estimates of changes in volume in response to utilization
management tools, including discontinuation and switch rates, to inform our model assumptions.
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Other studies are not completely generalizable to our setting despite our effort to focus on studies
in Medicaid and WC contexts where patient cost-sharing does not play as important a role
(compared with group health and Medicare) in prescribing decisions. Third, we relied on RED
BOOK therapeutic classifications, which are an imperfect approach to define sets of treatment
alternatives. We varied whether opioid analgesics and NSAIDs are treated as substitutes or not
because these are two of the most important drug classes in terms of spending. Fourth, we do not
model changes in utilization and spending due to secondary relationships between drug classes
(for example, drugs used to treat side effects of other drugs) or due to secondary relationships
between prescription drug utilization and other health care services like office visits. This may be
an important limitation in particular for drugs that are prescribed in conjunction with opioid
analgesics and NSAIDs (for example, drugs that are sometimes used to treat gastrointestinal side
effects of these drugs). Fifth, we used 2017 FUL prices even though our 12-month utilization and
spending estimates are for 2018. Sixth, the WCIS data that we use for this analysis exclude
payments to physicians through medical liens. Liens can include payments for prescription
drugs. If the formulary reduces prescription utilization contributing to medical liens—
particularly for compounded drugs or drugs with particularly high per-unit prices—our results
will underestimate the total economic impact. Finally, prescription drug markets evolve over
time due to changes including new products, withdrawn products, and pricing changes, which are
impossible to predict.

Likely Impacts That We Did Not Directly Model

There are important potential impacts of a California WC formulary that we did not model.
Onetime implementation costs include processing changes for insurers and prescribers.
Prescribers should already have access to MTUS guidelines, and the formulary listing is publicly
available at no cost. In terms of changes in per-prescription frictional costs, it is not clear how
insurers/PBMs will implement PR, although this process is similar to “prior authorization” in
other parts of the health care system. It is also not clear how UR will change over time, although
clearer rules and lower prescribing rates for physician-dispensed drugs should reduce the
frequency of UR.

Changes in prescription drug utilization have potential impacts on health and return-to-work
outcomes. The clearest example may be in the case of reductions in utilization of opioid
analgesics. Less initial exposure to opioids reduces the risk of subsequent misuse and abuse.
Some correlational studies in the WC context in particular (Von Korff, 2013) find workers
receiving opioid prescriptions shortly after injury are disabled longer and have higher rates of
subsequent surgery and dependence. We did not estimate the impact of the estimated reduction
in opioid prescriptions on either health or return-to-work outcomes. Links between other drug
classes and health and return-to-work outcomes are uncertain.
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The Need for Ongoing Monitoring

Ongoing analysis of WCIS data is needed to monitor the magnitude of anticipated changes in
California WC prescription utilization and spending as the formulary is implemented, and to
monitor unexpected effects of the policy. Evaluation and monitoring efforts should focus on
changes in effects over time as prescriber behavior changes in response to growing familiarity
with the formulary and PR process. Evaluation and monitoring efforts should also focus on rapid
growth in prescribing rates or spending for specific categories of drugs that could signal a
behavioral response on the part of prescribers. Monitoring should look for spillover effects where
changes in prescribing in one drug class (for example, opioid analgesics) affect utilization in a
related class (for example, simultaneous changes in utilization of drugs to treat common
gastrointestinal side effects of analgesics). Finally, monitoring should examine whether there are
changes in nondrug services related to prescribing or specific formulary provisions. For example,
because the special fill policy could have the unintended effect of increasing the number of
office visits (particularly in the cases of physician dispensing) for practitioners to write the
second prescription, monitoring analyses should test whether there is an increase in office visits
following prescriptions qualifying for the special fill provision. A future RAND report will
outline a monitoring plan to assess the ongoing effects of the California WC formulary.
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Appendix A: California Workers’ Compensation Drug Listing

The listing below was current as of February 2017. The final listing may differ from the

listing below. Note that all drugs not listed below (that is, unlisted drugs) are subject to

prospective review.

Table A.1. California WC Drug Listing

Preferred/Not Special

Drug Preferred Fill Periop.
Acetaminophen Preferred
Acetaminophen/Codeine Phosphate Non-Preferred
Acetaminophen/Hydrocodone Bitartrate Non-Preferred Yes
Acetaminophen/Oxycodone Hydrochloride Non-Preferred Yes
Acetaminophen/Tramadol Hydrochloride Non-Preferred  Yes Yes
Acetylcysteine Non-Preferred
Adalimumab Non-Preferred
Albuterol Sulfate Preferred
Alendronate Sodium Non-Preferred
Amantadine Hydrochloride Non-Preferred
Amitriptyline Hydrochloride Non-Preferred
Amlodipine Besylate Non-Preferred
Amoxicillin/Clavulanate Potassium Preferred
Apixaban Non-Preferred Yes
Ascorbic Acid Non-Preferred
Aspirin Preferred
Aspirin/Butalbital/Caffeine Non-Preferred
Aspirin/Oxycodone Hydrochloride Non-Preferred
Azithromycin Non-Preferred
Bacitracin Preferred”
Bacitracin Zinc/Neomycin/Polymyxin B Sulfate Preferred
Bacitracin Zinc/Polymyxin B Sulfate Preferred
Baclofen Non-Preferred Yes Yes
Balanced Salt Solution Preferred

Beclomethasone Dipropionate

Non-Preferred

Betamethasone Non-Preferred
Bromfenac Preferred
Budesonide Non-Preferred

Budesonide/Formoterol Fumarate

Non-Preferred

Buprenorphine Hydrochloride

Non-Preferred

Buprenorphine/Naloxone

Non-Preferred

Bupropion Hydrochloride

Non-Preferred

Butorphanol Tartrate

Non-Preferred

Calcitonin (Salmon)

Non-Preferred

Capsaicin Preferred
Carbamazepine Non-Preferred
Carboxymethylcellulose Sodium Preferred
Carboxymethylcellulose Sodium/Glycerin Preferred
Carboxymethylcellulose Sodium/Glycerin/Polysorbate 80 Preferred
Carboxymethylcellulose Sodium/Hypromellose Preferred
Carisoprodol Non-Preferred
Cefuroxime Axetil Preferred
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Table A.1—Continued

Preferred/Not Special

Drug Preferred Fill Periop.
Celecoxib Preferred
Cephalexin Non-Preferred
Certolizumab Pegol Non-Preferred
Chlorzoxazone Non-Preferred
Choline Magnesium Trisalicylate Preferred
Ciclesonide Non-Preferred
Cimetidine Preferred
Ciprofloxacin Preferred
Ciprofloxacin Hydrochloride Preferred
Citalopram Hydrobromide Non-Preferred
Clarithromycin Non-Preferred
Clindamycin Hydrochloride Preferred
Clindamycin Phosphate Preferred
Clomipramine Hydrochloride Non-Preferred
Clonazepam Non-Preferred
Clonidine Hydrochloride Non-Preferred
Codeine Sulfate Non-Preferred
Colchicine Non-Preferred
Cromolyn Sodium Non-Preferred
Cyclobenzaprine Hydrochloride Non-Preferred
Cyclopentolate Hydrochloride Preferred
Dalteparin Sodium Non-Preferred
Dantrolene Sodium Non-Preferred
Desipramine Hydrochloride Non-Preferred
Desvenlafaxine Succinate Non-Preferred
Dexamethasone Non-Preferred Yes
Dexamethasone Sodium Phosphate Non-Preferred
Dexamethasone/Tobramycin Non-Preferred
Dexlansoprazole Preferred
Dextran 70/Glycerin/Hypromellose Preferred
Dextran 70/Hypromellose Preferred
Dextran/Hypromellose Preferred
Diazepam Non-Preferred
Diclofenac Potassium Preferred
Diclofenac Sodium Preferred**
Diclofenac Sodium/Misoprostol Preferred
Diflunisal Preferred
Dimethyl Sulfoxide Non-Preferred
Doxepin Hydrochloride Non-Preferred
Doxycycline Preferred
Duloxetine Hydrochloride Non-Preferred
Enoxaparin Sodium Non-Preferred Yes

Erythromycin

Preferredt

Escitalopram Oxalate

Non-Preferred

Esomeprazole Magnesium/Naproxen

Non-Preferred

Etanercept Non-Preferred
Etidronate Disodium Non-Preferred
Etodolac Preferred
Famotidine Preferred
Famotidine/Ibuprofen Non-Preferred
Fenoprofen Calcium Preferred

Fentanyl

Non-Preferred

Fentanyl Citrate

Non-Preferred

Fluocinonide

Non-Preferred
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Table A.1—Continued

Preferred/Not Special

Drug Preferred Fill Periop.
Fluorometholone Non-Preferred
Fluoxetine Hydrochloride Non-Preferred
Flurbiprofen Preferred
Fluticasone Propionate Non-Preferred
Fluticasone Propionate/Salmeterol Xinafoate Non-Preferred
Fluvoxamine Maleate Non-Preferred
Folic Acid Non-Preferred
Fondaparinux Sodium Non-Preferred Yes
Formoterol Fumarate Non-Preferred
Formoterol Fumarate/Mometasone Furoate Non-Preferred
Gabapentin Non-Preferred Yes
Gatifloxacin Preferred
Gentamicin Sulfate Preferred
Glucosamine Sulfate Non-Preferred
Glycerin/Hypromellose/PEG-400 Preferred
Golimumab Non-Preferred
Gramicidin/Neomycin Sulfate/Polymyxin B Sulfate Preferred
Heparin Sodium Non-Preferred Yes
Homatropine Hydrobromide Preferred
Homatropine Methylbromide/Hydrocodone Bitartrate Preferred
Hyaluronate Sodium Non-Preferred
Hydrochlorothiazide Non-Preferred
Hydrocodone Bitartrate Non-Preferred
Hydrocodone Bitartrate/Ibuprofen Non-Preferred
Hydrocortisone Non-Preferred Yes

Hydromorphone Hydrochloride

Non-Preferred

Hypromellose Preferred
Ibandronate Sodium Non-Preferred
Ibuprofen Preferred
Imipramine Hydrochloride Non-Preferred
Indomethacin Preferred

Infliximab Non-Preferred
Insulin Human Regular Non-Preferred
Ketoprofen Preferred
Ketorolac Tromethamine Preferredt
Lamotrigine Non-Preferred
Lansoprazole Preferred
Levalbuterol Hydrochloride Preferred
Levetiracetam Non-Preferred
Levofloxacin Preferred

Levomilnacipran Hydrochloride

Non-Preferred

Levomilnacipran Hydrochloride; Levomilnacipran Hydrochloride

Non-Preferred

Levorphanol Tartrate

Non-Preferred

Lidocaine

Non-Preferred

Lidocaine/Prilocaine

Non-Preferred

Lorazepam

Non-Preferred

Loteprednol Etabonate

Non-Preferred

Maprotiline Hydrochloride

Non-Preferred

Meclofenamate Sodium Preferred
Meloxicam Preferred
Memantine Hydrochloride Non-Preferred
Menthol Non-Preferred
Meperidine Hydrochloride Non-Preferred
Metaxalone Non-Preferred
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Table A.1—Continued

Preferred/Not Special

Drug Preferred Fill Periop.
Methadone Hydrochloride Non-Preferred
Methocarbamol Non-Preferred
Methyl Salicylate Non-Preferred
Methylprednisolone Non-Preferred Yes
Methylprednisolone Sodium Succinate Non-Preferred
Metronidazole Preferred
Milnacipran Hydrochloride Non-Preferred
Milnacipran Hydrochloride; Milnacipran Hydrochloride; Milnacipran
Hydrochloride Non-Preferred
Misoprostol Preferred
Mometasone Furoate Non-Preferred
Montelukast Sodium Non-Preferred
Morphine Sulfate Non-Preferred
Moxifloxacin Hydrochloride Preferred
Nabumetone Preferred
Naloxone Hydrochloride/Pentazocine Hydrochloride Non-Preferred
Naproxen Preferred
Nepafenac Preferred
Nifedipine Non-Preferred
Nizatidine Preferred
Nortriptyline Hydrochloride Non-Preferred
Ofloxacin Preferred
Omeprazole Preferred
Orphenadrine Citrate Non-Preferred
Oxaprozin Preferred
Oxcarbazepine Non-Preferred
Oxycodone Hydrochloride Non-Preferred Yes Yes
Oxymorphone Hydrochloride Non-Preferred
Pantoprazole Sodium Preferred
Paroxetine Hydrochloride Non-Preferred
Penicillin V Potassium Non-Preferred
Phenol Non-Preferred
Phenytoin Non-Preferred
Piroxicam Non-Preferred
Polyethylene Glycol/Polyvinyl Alcohol Preferred
Polymyxin B Sulfate/Trimethoprim Sulfate Preferred
Polyvinyl Alcohol Preferred
Polyvinyl Alcohol/Povidone Preferred
Prednisolone Non-Preferred Yes
Prednisolone Acetate Non-Preferred
Prednisolone Acetate/Sulfacetamide Sodium Non-Preferred
Prednisone Non-Preferred Yes
Pregabalin Non-Preferred
Proparacaine Hydrochloride Preferred
Protriptyline Hydrochloride Non-Preferred
Rabeprazole Sodium Preferred
Ranitidine Hydrochloride Preferred
Rimexolone Non-Preferred
Risedronate Sodium Non-Preferred
Rivaroxaban Non-Preferred Yes
Salmeterol Xinafoate Non-Preferred
Salsalate Preferred

Sertraline Hydrochloride

Non-Preferred

Silver Sulfadiazine

Non-Preferred
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Table A.1—Continued

Preferred/Not Special
Drug Preferred Fill Periop.
Sodium Chloride Preferred
Sucralfate Preferred
Sulfacetamide Sodium Preferred
Sulfamethoxazole/Trimethoprim Preferred
Sulfasalazine Preferred
Sulindac Preferred
Tapentadol Hydrochloride Non-Preferred
Tetracaine Hydrochloride Preferred
Tetracycline Hydrochloride Preferred
Theophylline Non-Preferred
Tiagabine Hydrochloride Non-Preferred
Tizanidine Hydrochloride Non-Preferred Yes
Tobramycin Preferred
Tolmetin Sodium Preferred
Topiramate Non-Preferred
Tramadol Hydrochloride Non-Preferred Yes Yes
Trazodone Hydrochloride Non-Preferred
Triamcinolone Hexacetonide Non-Preferred
Trolamine Salicylate Non-Preferred
Valproic Acid Non-Preferred
Venlafaxine Hydrochloride Non-Preferred
Vilazodone Hydrochloride Non-Preferred
Vilazodone Hydrochloride; Vilazodone Hydrochloride; Vilazodone
Hydrochloride Non-Preferred
Vitamin E Non-Preferred
Warfarin Sodium Non-Preferred Yes
Zafirlukast Non-Preferred
Ziconotide Non-Preferred
Zileuton Non-Preferred
Zonisamide Non-Preferred

NOTES: *Bacitracin is preferred only for the ophthalmic route of administration. **Diclofenac sodium solutions in the
“anti-inflammatory agents (ear, eye, nose, and throat)” class are not preferred. tErythromycin is preferred only for
NDCs in the “anti-infective (ear, eye, nose, and throat)” class. $Only ketorolac tromethamine solutions in the “anti-
inflammatory agents (ear, eye, nose, and throat)” class are preferred.
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Appendix B: Prior Authorization Studies Reviewed

(Hartung, Ketchum, and Haxby, 2006)
(Momani, Madhavan, and Nau, 2002)
(Lu, Law, et al., 2011Db)

(Clark et al., 2014)

(Meissner et al., 2006)

(Huskamp, Epstein, and Blumenthal, 2003)
(Lu, Adams, et al., 2011a)

(Roughead et al., 2006)

(Placzek et al., 2015)

(Fischer, Choudhry, and Winkelmayer, 2007)
(Bergeson et al., 2013)

(Margolis et al., 2010b)

(Ben-Joseph et al., 2014)

(Morden et al., 2008)

(Adams et al., 2009)

(Delate et al., 2005)

(Fischer et al., 2008)

(Farley et al., 2008)

(Gleason et al., 2005)

(Fischer et al., 2004)

(Law, Ross-Degnan, and Soumerai, 2008)
(Siracuse and Vuchetich, 2008)

(Law et al., 2010)

(Margolis et al., 2009)

(Hartung et al., 2004)

(Simeone, Marcoux, and Quilliam, 2010)
(Smalley et al., 1995)

(Walthour et al., 2010)

(Zhang et al., 2009)

(Soumerai et al., 2008)

(Margolis et al., 2010a)

(Starner et al., 2012)

(Lu et al., 2010)

(McCombs et al., 2002)

(Louder et al., 2011)

(Workers’ Compensation Research Institute, 2014)
(Texas Department of Insurance, 2013)
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