OPEN ACCESS

http:/ /scidoc.org/IJAR.php

International Journal of Anesthesiology & Research (IJAR)

ISSN 2332-2780

The Aftermath of Hydrocodone Rescheduling: Intentional and Unintended Consequences

Pergolizzi JV!, Breve 2, Taylor R!, Zampogna G', LeQuang JA"

! NEMA Research, Inc., Naples, Fla.

Research Article

> Department of Pharmaceutical Sciences, Temple University School of Pharmacy, Philadelphia, Penn.
* Department of Medicine, St. Vincent Charity Medical Center/Case Western Reserve University School of Medicine, Cleveland, Ohio.

Abstract

The US. consumes about 99% of the world’s supply of hydrocodone, primarily in hydrocodone combination products
(HCPs). The Drug Enforcement Administration’s (DEA) rescheduling of HCPs from Schedule III to the more restrictive
Schedule II has changed prescribing patterns. The putpose of our article was to revisit HCP rescheduling to determine the
impact this change had and its related consequences. Before 2014, DEA drug classification (scheduling) caused the “Vicodin
loophole” which allowed HCP products to be prescribed under less restrictive conditions than single-entity hydrocodone
products or oxycodone combination products. The rescheduling of HCPs to the more restrictive Schedule II has resulted
in a decrease in HCP use but increased use of other analgesics. Unintended consequences of the rescheduling may include

additional healthcare provider work, the potential for added costs, and patient inconvenience. For some patients, the re-

scheduling of HCPs may mean that they no longer have access to their preferred or effective analgesic or that they have

been switched to another possibly less effective or tolerable analgesic. While the rescheduling has reduced the prescribing
of hydrocodone, it is not apparent that it resulted in a net decrease in opioid use.

Introduction

In 2014, when hydrocodone fixed-dose combination products
(HCPs) were still Schedule III drugs on the Controlled Substances
List [1], they were the most-prescribed drug in the United States
[2]. Hydrocodone is an unusual opioid in that it is almost exclu-
sively consumed in the U.S., which consumes about 99% of the
world’s supply, primarily in fixed-dose combination products [3].

Clearly, the rescheduling of HCPs from Schedule III to the more
restrictive Schedule II by the Drug Enforcement Administration
(DEA) on August 22, 2014 was undertaken as a well-intentioned
step to help stem opioid abuse in America. Just as selecting the
appropriate analgesic product for a patient involves balancing
medical benefits against risks, a regulatory decision to change drug
scheduling should balance the benefits of such a change (reducing
access to HCPs) against the possible unintended consequences
of limiting legitimate access to pain relievers to the vulnerable
population of pain patients.
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HCPs occupy an important position on the analgesic continuum.
The World Health Organization (WHO) states in its pain ladder
that when a patient’s pain cannot be adequately controlled with
nonopioid pain relievers, a weak opioid, such as codeine, may
be recommended [4]. However, a substantial proportion of the
Caucasian population are considered “poor metabolizers” and
may not respond well or predictably to codeine therapy owing
to certain genetic polymorphisms (nonfunctioning CYP2D6 al-
leles) or other factors [5]. For such patients, fixed-dose combina-
tion products offering a small amount of opioid combined with
a nonopioid agent (such as acetaminophen) may be a preferable
alternative to monotherapy with a stronger opioid, such as mor-
phine or oxycodone.

HCPs combine two analgesic agents with complementary mecha-
nisms of action (typically hydrocodone plus acetaminophen)
that have been shown to be effective in multimechanistic pain
syndromes [0, 7]. Such combination products are sometimes de-
scribed as “opioid sparing” in that they rely on a relatively small
amount of opioid [8].
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The purpose of our article was to revisit hydrocodone reschedul-
ing two years later and to determine the impact this change had
upon prescribing practices and if there were consequences related
to patients, opioid misuse, and pain control.

Methods

Although hydrocodone is also used in fixed-dose combination
products such as an antitussive, our research was restricted to its
role as an analgesic agent. We searched the literature using Pub-
Med, Cochrane, and Embase databases for “hydrocodone re-
scheduling.” We included only articles that appeared since 2014
and which were available to us in English. We also examined the
references of these articles and did general research on the history
of the drug and these changes. Our primary interest was in retro
spective studies and other analyses that reported on prescribing
patterns or other effects following the rescheduling of hydroco-
done.

A Short History of Hydrocodone Combination Products

The Controlled Substances Act of 1970 categorizes drugs into
five main classifications known as schedules [9]. Schedule I agents
are the most and Schedule V the least restricted drugs. See Ta-
ble 1. The Controlled Substances Act establishes federal drug
scheduling; states are free to devise their own schedules, which
cannot be less restrictive than the federal determinations. The
administration and individual states sometimes reschedule drugs
as knowledge of drug pharmacokinetics and pharmacodynamics
increase or public health trends emerge. For example, in 2002,
buprenorphine was moved from Schedule V (least restricted) to
Schedule III [10]. HCPs were established as Schedule III drugs.
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Single-entity oxycodone and fixed-dose combination products
with oxycodone, such as oxycodone plus acetaminophen (Pet-
cocet®, Endo Pharmaceuticals, Malvern PA) are both Schedule
IT drugs. Thus, restrictions are equivalent whether a prescriber
selects the single-entity oxycodone product or the fixed-dose
opioid-sparing product. The exception was hydrocodone. Fixed-
dose combination products with hydrocodone, such as hydroco-
done plus acetaminophen (Vicodin®, Abbott Laboratoties, North
Chicago, IL) were classified as Schedule III agents while a new
single-entity hydrocodone product was released to market in 2013
(Zohydro™ ER, Zogenix, Inc., San Diego, CA) as Schedule 11
[11]. This created what had been termed the “Vicodin loophole,”
which allowed HCP products to be prescribed under less restric-
tive conditions than oxycodone combination product or the sin-
gle-entity hydrocodone products [12]. In 2014, the DEA resched-
uled HCPs as the more restrictive Schedule 111, effectively closing
the Vicodin loophole.

It should have come as no surprise that HCPs would be resched-
uled to a more testrictive classification. The first petition by physi-
cians suggesting this increased restriction was made in 1999 [13].
More recently, the DEA requested that the Department of Health
and Human Services (HHS) provide a scientific and medical eval-
uation of HCPs along with a recommendation for scheduling. In
December 2012, the FDA Public Advisory Committee published
in the Federal Register that a public meeting regarding the propos-
al to reschedule HCPs would be held in January 2013. Starting in
February 2013, stakeholders were invited to comment on the pro-
posed rule, with published comments suggesting possible long-
term and short-term ramifications of such a rescheduling [1].

In the comment phase, individuals offered their own insights and

Table 1. Controlled substances scheduling as per the Department of Justice, with Schedule V agents having the least rela-
tive potential for abuse and Schedule I the most. Individual states may have their own schedules. Note that drugs in Sched-
ules II to V have the characteristic of having a current medical use.

Schedule Definition Examples Notes
A% Substances with a low potential for abuse | Cough medicine with not | These are mainly combina-
compared to Schedule IV more than 200 mg of co- | tion products with a small
deine per 100 mL or 100 g | amount of opioid
v Substances with a low potential for abuse | Midazolam, alprazolam,
compared to Schedule 111 carisoprodol
111 Substances that have these characteristics | Buprenorphine, fixed-dose | Buprenorphine moved from
*  Lower potential for abuse than Sched- | combination products of | Schedule V to Schedule III
ule Tand II acetaminophen plus co- [ in 2002
*  May lead to moderate or low physical | deine, anabolic steroids
dependence OR may lead to high psy-
chological dependence
11 Substances that have a high potential for | Morphine, oxycodone, fen- | Also included here are am-
abuse which may lead to severe psychologi- | tanyl, meperidine, codeine | phetamines (Adderall) and
cal or physical dependence as a single-entity product methylphenidate (Ritalin)
1 Substances that have all of these character- | Heroin, LSD Marijuana is on the federal
istics list as a Schedule I drug but
*  No currently accepted medical use certain states have legalized
*  Alack of accepted safety for use under its medical and/otr recrea-
medical supervision tional use and the literature
*  High potential for abuse supportts its clinical benefits
in certain applications
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personal accounts. Some shared their experiences with opioid-
addicted family members and stated that HCPs were “gateway
drugs.” Others supported the use of HCPs as important analge-
sic agents. Overall, 52% of those who made comments favored
the decision to reschedule HCPs and make them more restricted
(n=298) versus 41% who opposed this rescheduling and 7% who
had no clear opinion. It should be noted that of the individuals
who favored rescheduling HCPs to a more restrictive classifica-
tion, 62% were members of the general public; physicians and
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pharmacists were less likely than the public to favor reschedul-
ing [1]. Of the subsets of physicians and pharmacists who made
comments, 44% and 60%, respectively, did not want HCPs re-
scheduled to a more restrictive classification [1]. The reasons
given for opposing rescheduling HCPs were diverse. See Table 2.

In early 2013, an FDA advisory committee voted 19 to 10 to
change the scheduling of HCPs from Schedule III to Schedule
1T, and in December 2013, HHS recommended that the DEA

Table 2. A selection of comments published in the Federal Register about the rescheduling of HCPs demonstrate the
multifaceted nature of the rescheduling initiative. Note that concerns span legal, regulatory, clinical, economic, and other
aspects, indicating the reach of the problem of opioid addiction.

Comments, Viewpoints, Concerns

Key Issues Raised

Legal Objections
DEA lacks the authority to reschedule hydrocodone combination Authority
products or any other drug
Rescheduling would result in discrimination against people with Discriminatory
disabilities and the frail elderly
Other alternatives were not adequately explored or implemented Alternatives

Lack of distinction in wording between dependence and abuse

Terminology of abuse

The analysis used to support the rescheduling was inadequate

Weight of evidence

Clinical Issues

able populations

This move would restrict prescribing to physicians only (and not Workflow
allow prescribing by midlevel practitioners); this disrupts work-
flows in certain organizations
Time burden on stakeholders to comply with new regulations Workflow
Potential disruption to certain workflows, such as in the long-term Workflow

care healthcare model, that may delay needed analgesia to vulner-

Limiting access to pain medication for pain patients

Inadequate analgesia

sub-optimally treated pain

Potential changes in prescribing practices away from HCPs to
easier or more convenient (but less effective) drugs resulting in

Prescribing practices (inad-
equate analgesia)

Potential changes in prescribing practices away from HCPs for
fear of scrutiny and possible legal ramifications, resulting in sub-
optimally treated pain or even untreated pain

Prescribing practices (inad-
equate analgesia)

Potential changes in prescribing practices away from HCPs to
other Schedule II substances, such as stronger single-entity drugs,
resulting in more prescribing of stronger opioids

Prescribing practices (pre-
scribing stronger drugs than
necessary)

Emergency department physicians might select less-effective
agents than HCPs because of Schedule II requirements (in some
states, triplicate prescriptions are demanded)

Prescribing practices (emer-
gency care)

munities

Limited availability of HCPs because of manufacturers may limit
distribution and potential local shortages of HCPs in some com-

Drug availability

pain

Long-term care facilities may find it particularly burdensome to
administer HCPs to their residents, who frequently experience

Long-term care

Healthcare Economics

Increased visits to provider to maintain chronic pain therapy, Added costs
which may be borne at least in part by Medicare and Medicaid
Increased workload for clinical provider and pharmacist Added costs

physicians, and ultimate users

Economic impact on manufacturers, distributors, pharmacies,

Losses to manufacturers and
supply chain; added costs

use/abuse

Public Health
Belief that rescheduling HCPs will not prevent abuse and diver- Public health
sion (Schedule II drugs are currently abused)
Potential changes may change prescribing practices, not net opioid Public health
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reschedule HCPs accordingly [13]. HCPs moved from Schedule
1T to Schedule IT on October 6, 2014 and have remained there
since that time.

It should be noted that in 2013 and 2014, two new single-entity
extended-release (ER) hydrocodone products came to market in
the US.: (Zohydro™ ER and Hysingla™ ER, respectively) [14].
These products were cleared for market as Schedule 11 substances.

Prescribing Patterns

A retrospective study of opioid prescriptions from July 2014
through January 2015 in Texas surveyed the time periods im-
mediately before and after the rescheduling of HCP, [15]. The
study evaluated the number of prescriptions for the most com-
monly prescribed HCPs (5 and 10 mg of hydrocodone combined
with 325 mg of acetaminophen) along with Schedule III agents
(tramadol, codeine/acetaminophen 30/300 mg and 60/300 mg).
Morphine was also tracked as a control. After the rescheduling
of HCPs, there was a 58% decrease in the number of prescrip-
tons written for 5/325 mg hydrocodone/acetaminophen prod-
ucts and a 34% decrease in 10/325 mg products. This dectrease in
number of prescriptions was offset by increases for tramadol (up
17%) and codeine/acetaminophen (up 597% for 30/300 mg and
up 1056% for 60/300 mg). During this time petiod, the number
of prescriptions for morphine remained stable. A similar pattern
emerged when evaluating the quantity of medications dispensed:
HCPs decteased 42% (5/325 mg) and 14% (10/325 mg) while
tramadol increased by 9%, and codeine 30/300 and 60/300 in-
creased by 122% and 828% respectively. When the quantity of
all opioid medications was evaluated, an overall net decrease of
6% was observed after HCPs were rescheduled-but if drugs were
converted to morphine equivalents, the result was a 3% decrease
[15].

A retrospective study of HCP prescribing patterns at a Level I
trauma hospital system was conducted of 88,428 prescriptions
before and after the rescheduling of hydrocodone in October
2014 [16]. The study also evaluated prescriptions for tramadol
and analgesic products containing codeine. HCP prescriptions
decreased from an average of 225.97 per day prior to reschedul-
ing to 1.20 per day after rescheduling, while tramadol increased
from 60.04 per day to 91.85 and codeine-containing products in-
creased from 6.81 per day to 98.94 per day [16]. This suggests a
similar pattern, namely that the rescheduling resulted in a decrease
in HCP use but an increase in the use of other analgesics.

A retrospective study of the Texas Poison Centers before and
after HCP rescheduling compared all prescription opioid expo-
sures six months before and six months after rescheduling [17].
Hydrocodone exposures dropped significantly by 28% (from
1567 to 1135) after rescheduling (p=0.00017) for all ages, while
codeine exposures increased significantly by 176% (from 189 to
522, p=0.00014) including a 263% increase for the age group
>20 years. Codeine misuse increased by 443% and adverse drug
events associated with codeine increased by 327%. Oxycodone
exposures increased by 39% (from 134 to 189, p = 0.0143) but
only for patients over 20 years of age. Tramadol exposures in-
creased significantly by 6% (from 666 to 708, p = 0.0193) and
reported heroin exposures in the same time frame went up 15%
but did not achieve statistical significance (from 156 to 179, p =
0.2286). This study suggested that rescheduling did indeed affect
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prescribing practices and resulted in decreased HCP prescribing
but with a concomitant increase in the use of codeine, tramadol,
and oxycodone. Heroin exposures were included in this study to
determine if HCP rescheduling might have resulted in changes of
drug street availability [17].

An online survey was conducted of 6,420 fibromyalgia patients to
assess their reactions to the first 100 days after hydrocodone was
rescheduled [18]. The majority of respondents (82.5%) had been
presctibed a hydrocodone product for at least one year. Most re-
spondents reported some bartiers to accessing HCPs after the
rescheduling, Some could no longer obtain HCPs and of this
group, 18.1% borrowed pain medications from others and 17.1%,
13.1%, and 2.3% turned to other agents, namely marijuana, al-
cohol, or illicit drugs, respectively. The majority of respondents
(64.2%) said that since the rescheduling of HCPs, they had to
visit their healthcare providers more often. Of those fibromyal-
gia patients still working, 46.2% said these regulations resulted in
their missing time from work. When asked if they thought that
rescheduling HCPs was an appropriate and fair way of dealing
with the public health crisis of opioid abuse, 88.3% of these pa-
tients said no [18].

A retrospective study from the IMS Health National Prescription
Audit, which reports on an estimated 80% of all dispensed retail
prescriptions in the US., found that in the 36 months preced-
ing hydrocodone rescheduling, the number of dispensed HCP
prescriptions decreased by 8.4% and the number of dispensed
tablets (by tablet count) decreased by 6.0% while overall the dis-
pensed prescriptions and tablets for non-HCP opioids decreased
by 0.2% and 0.5%, respectively [19]. Following hydrocodone re-
scheduling, HCP dispensing dropped sharply. HCP prescriptions
decreased 22.0% in the first year after rescheduling compared to
the 12 months preceding rescheduling and dispensed HCP tab-
lets decreased by 16.0% in the same period. The main reason for
the sharp decline in HCP product dispensing was the elimination
of automatic refills; refills accounted for 73.7% of the drop; by
March 2015, all refills were eliminated. In the same time petiod,
non-HCP opioid analgesics increased by 4.9% (prescriptions) and
1.2% (tablet count) [19].

Discussion

There is no doubt that the rescheduling of hydrocodone was ef-
fective in terms of reducing the amount of HCP products pre-
scribed and dispensed. In the first year after rescheduling, there
wete 26.3 million fewer HCP prescriptions written and 1.1 billion
fewer HCP tablets dispensed compared to the year immediately
prior to rescheduling [19]. The questions remain, however, as to
whether or not this rescheduling merely shifted prescribing pat-
terns or whether it resulted in a net decreased in opioid use. In
the case of the latter, the possibility must be considered that a
decrease in prescribed HCPs or prescribed opioids may be associ-
ated with unintended consequences.

The rescheduling of HCPs has not resulted in markedly less
opioid prescribing but has simply changed prescribing patterns,
namely fewer prescriptions are written for HCPs while more are
written for other agents, such as codeine combination products
and tramadol. Several retrospective studies have found that the
rescheduling of hydrocodone did indeed result in a marked and
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often significant decrease in hydrocodone prescribing but it was
matched by an increase in prescriptions for other drugs, in par-
ticular tramadol and products containing codeine.

Regulations associated with Schedule II substances compared to
Schedule III substances mean that clinicians are likely to be more
adversely affected by the rescheduling of HCPs than are drug
addicts [20]. Additional administrative tasks now mean that pre-
scribers will either have to accept the greater burden associated
with Schedule II substances or find anothet, similar, Schedule I1T
product. This may pose some unforeseen consequences. For ex-
ample, codeine metabolism is variable among a subset of Cauca-
sians known as “poor metabolizers” and another group known as
“ultrarapid metabolizers”. This can not only affect the effective-
ness of analgesia but it may also result in morbidity and mor-
tality [21-24|. Indeed, the American Academy of Pediatrics has
issued warnings in their guidelines about its concerns regarding
the safety of codeine in children [25]. Hydrocodone is not subject
to such a variable response. Tramadol is an effective analgesic but
may also be subject to variability based on CYP2D6 polymor-
phisms [26]. Further, tramadol may be associated with serotonin
syndrome when it is prescribed with certain other drugs, including
many antidepressants [27]. Thus, the migration from one type of
analgesic product to another is not necessarily helpful and certain-
ly not without consequence. In particulat, the scheduling change
for HCPs is of particular concern if codeine-containing products
become more widely used [25].

Chronic pain and opioid misuse may be described as dual epidem-
ics. While it is easy to be caught up in the dramatic statistics about
opioid misuse and abuse, the fact is that chronic pain is an equally
urgent albeit more silent epidemic. An online survey of fibromy-
algia patients -- most of whom regularly took HCPs to manage
their chronic painful condition -- found 61% encountered some
degree of difficulty getting their usual medications after hydroc-
odone rescheduling with the result that most had to visit their
healthcare providers more frequently (and many missed work be-
cause of it), many who could no longer get HCPs were turning
to illicit drugs or borrowing pain relievers from others, and over
a quarter (27.2%) were in such despair over being denied ready
access to HCPs that they had thoughts of suicide [18]. In this on-
line survey (n = 6,420) patients received less effective drugs, had
greater inconvenience, missed more work, and suffered greater
despair when they were denied a standard pain control remedy
that they had taken regularly up until the governmental reschedul-
ing. Thus, the “benefit” of reducing HCP use is more than offset
by the risk of patients turning to borrowed or illegal drugs.

In short, the change in scheduling for HCPs resulted in less HCP
prescribing and consumption, but increases in other drugs. This
in effect reduced prescribing choices for those physicians who
wanted to offer a Schedule III rather than a Schedule II agent.
When that restriction in choice results in greater prescribing of
codeine-containing products, this migration is of questionable
value, since genetic polymorphisms in a subset of Caucasian pa-
tients mean that response to codeine can be variable with poten-
tially life-threatening consequences. Furthermore, the change in
scheduling resulted in changes to clinical workflows and work-
loads in healthcare centers across the country and these changes
can exacerbate the already overburdened environment of busy
medical centers, hospitals, and long-term care facilities.
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Conclusion

In an attempt to curtail the epidemic of opioid misuse, the DEA
reclassified HCPs in August 2014 by moving them from Schedule
IIT into the more restrictive Schedule II, but this action may have
brought about unintended consequences. The rescheduling did
indeed reduce the number of HCPs prescribed and the amount
of HCPs consumed, but it increased the prescribing of other opi-
oids, such that the result appears to be a migration in prescribing
patterns away from HCPs and toward other products. Those pre-
scribers wanting to prescribe Schedule III opioids might prescribe
tramadol or codeine instead of HCPs, although these products
may not be the best choice for their patients. Codeine, in particu-
lar, may be subject to variable response among patients owing to
heritable conditions that lead to ultrarapid or poor metabolism.
Patients previously prescribed HCPs may have been prescribed
less effective or less tolerable products. Thus, two years after the
rescheduling of HCPs, it appears that prescribing patterns rather
than net use were disrupted.
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