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The actions and regulations of the Food and Drug Administration (FDA) are crucial to the entire
population of the US, specifically the public who take a multitude of drugs and providers who
prescribe drugs and devices. Further, the FDA is relevant to investors, specifically in regards to
biotech and pharmaceutical companies involved in developing new drugs. The FDA has been
criticized for a lack of independence on the one hand and excessive regulatory and expanding
authority without evidence and consistency of the actions on the other hand.

The FDA approved a single-entity, long-acting, hydrocodone product (Zohydro™, Zogenix, San
Diego, CA) on October 25, 2013, against the recommendation of the FDA'S own appointed
scientific advisory panel, which voted 11 to 2 against the approval of Zohydro. Subsequent to
the approval, multiple consumer safety organizations, health care agencies, addiction treatment
providers, professional organizations, and other groups on the frontline of the opioid addiction
epidemic have expressed concern. In addition, the US Congress and various state attorneys
general raised serious concerns about the approval of Zohydro, which is highly addictive and
may enhance the opioid addiction epidemic. Supporters of Zohydro contend that it is necessary
and essential to manage chronic pain and improve functional status with no additional risk.

Over the past 15 years, prescriptions for opioids have skyrocketed with the United States
consuming more than 84% of the global oxycodone and more than 99% of the hydrocodone
supply. The sharp increase in opioid prescribing has led to parallel increases in opioid addiction
and overdose deaths, surpassing motor vehicle injuries in the US. Recent studies assessing the
trends of medical use and misuse of opioid analgesics from 2000 to 2011 have concluded that
the present trend of the continued increase in the medical use of opioid analgesics appears to
contribute to increasing misuse, resulting in multiple health consequences, despite numerous
regulations enforced by multiple organizations.

The approval of Zohydro and its defense from the FDA were based on a misunderstanding of
the prevalence of chronic severe disabling pain. Based on inaccurate data from the Institute of
Medicine, in part caused by conflicts of interest, 100 million persons have been described to
suffer from severe pain -- the correct number is 22.6 million.

This manuscript analyzes 3 important principles of drug approval and utilization based on safety,
efficacy, and medical necessity. Based on the limited literature that the authors were able to
review including that which was submitted to the FDA by the manufacturers, it appears the safety,
efficacy, and medical necessity were not demonstrated. In fact, the study submitted to the FDA
showed a 50% pain improvement in only 48% of the patients in the treatment group and 21%
of the patients in the placebo group at 85 day follow-up. This is a statistically significant result
but its clinical relevance is unknown. The FDA approval decision occurring against the backdrop
of the advisory panel recommendation is concerning and may result in serious consequences in
the future.

Key words: Chronic non-cancer pain, Food and Drug Administration, opioids, Zohydro, misuse,
tolerance, addiction, dependency, medical necessity
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ince its establishment in 1906, the US Food

and Drug Administration (FDA) has faced

controversy with criticism from a myriad
of governmental agencies and non-governmental
organizations due to over- or under-regulation. The
US Department of Health and Human Services (HHS) is
divided into multiple components of which the FDA is
a crucial agency. The FDA is currently separated into 5
centers to regulate food, drugs, cosmetics, animal food,
dietary supplements, medical devices, biological goods,
and blood products (1,2). The FDA monitors the testing
of over 3,000 new drugs each year on nearly 200 million
people to determine their effects, and issues multiple
warnings about drug safety. Consequently, the FDA is
relevant to investors, specifically in regards to biotech
and pharmaceutical companies, since the FDA can
literally make or break the stock of a small company
involved in developing new drugs. More importantly,
FDA actions are crucial to the entire US population,
specifically the public who take a multitude of drugs
and providers who prescribe drugs and devices. At a
cost of $1.8 million, a 2006 Institute of Medicine (IOM)
report on pharmaceutical regulations in the US found
major deficiencies in the FDA system for insuring the
safety of drugs on the American market. The report
called for an increase in the regulatory powers,
funding, and independence of the FDA (3,4). However,
critics of the FDA claim that the FDA already possesses
excessive regulatory authority that is ever expanding
and that their decisions and actions lack evidence and
consistency (5-12).

Approval of Zohydro™ (Zogenix, San Diego, CA)
(13) was, at best, controversial (14). The controversy is
based on the FDA's decision to approve it despite the
recommendation of the FDA-appointed scientific advi-
sory panel, which voted 11 to 2 against the approval
of Zohydro. All of the physicians and scientists voted
against the approval of Zohydro; only the consumer ad-
vocates on the panel voted for approval. The FDA ap-
proved Zohydro, a long-acting, high-dose, single-entity
hydrocodone formulation which is potentially highly
addictive and may enhance the current opioid addic-
tion epidemic. Multiple consumer safety organizations,
health care agencies, addiction treatment providers,
community-based drug and alcohol prevention pro-
grams, professional organizations, and other groups
on the front-line of the opioid addiction epidemic have
expressed concern and criticized the FDA's decision (14-
20). In addition, the US Senate and House of Repre-
sentatives, and various state attorneys general raised

serious concerns about the approval of Zohydro. These
concerns led to hearings in Congress along with mul-
tiple lawsuits and corrective legislation being discussed
(21-24). However, supporters of Zohydro contend that
this drug is necessary and essential to manage chronic
pain and improve functional status (15,16). Further, it
has been argued that risks are no more than hydroco-
done combinations or other long-acting opioids (24).

Oprioip EPIDEMIC

Over the past 15 years, prescriptions for opioids
have skyrocketed. The US has about 4.5% of the world's
population, but consumes more than 84% of the
world’s entire oxycodone supply and more than 99%
of the hydrocodone supply (25-30). In addition, based
on reports from the Centers for Disease Control and
Prevention (CDC), the sharp increase in opioid prescrib-
ing has led to parallel increases in opioid addiction and
overdose deaths (31-33). Since 1999, overdose deaths
have skyrocketed, especially among middle-aged indi-
viduals prescribed opioids for chronic pain. Opioid an-
algesic overdose deaths have increased 415% in wom-
en and 265% in men (31). In fact, in 2008 more than
36,000 people died from drug overdoses and most of
these deaths were caused by prescription drugs (32,33).
One hundred people die from drug overdoses every
day in the US, exceeding the deaths from motor vehicle
injuries.

Recent studies assessing the trends of medical use
and misuse of opioid analgesics from 2000 to 2011
(34,35) concluded that the present trend of the con-
tinued increase in the medical use of opioid analgesics
appears to contribute to increasing misuse, resulting
in multiple health consequences. Kenan et al (34), as-
sessing the trends and prescriptions for oxycodone
and other commonly used opioids in the United States
from 2000 to 2010, showed that the number of opioid
prescriptions per 100,000 persons increased by 35.2%,
from 61.9% to 83.7% during the period from 2000 to
2009. The distribution of opioids to US pharmacies in
milligrams per 100 persons increased by at least 100%
for all selected opioids during the period from 2000
to 2010 (Figs. 1 and 2). The average size of an oxyco-
done prescription increased by 69.7% during the same
period, while the average size of a hydrocodone pre-
scriptions increased by 69.4%. The rate of deaths from
opioid overdoses also increased steadily through 2008
and is likely to continue to increase in subsequent
years. Atluri et al (35) assessed the trends in the medi-
cal use and abuse of opioid analgesics from 2004 to
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Fig. 1. Percent change in size of prescriptions (based on amounts in milligrams) for selected opioid analgesics in the US.
Based on data from Vector One: National and Automation of Reports and Consolidated Orders System, for 2000-2009.
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Fig. 2. Distribution of selected opioids to US pharmacies (in milligrams per 100 persons). Based on data from the
Automation of Reports and Consolidated Orders System, 2000-2010.
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2011. They showed an increase in the medical use of
all opioids, except for a 20% decrease in codeine. The
abuse of all opioids, including codeine, increased dur-
ing this period.

Atluri et al (35) also showed that increases in medi-
cal use ranged from 2,318% for buprenorphine, 140%
for hydromorphone, 117% for oxycodone, 73% for
hydrocodone, 64% for morphine, 37% for methadone
to 35% for transdermal fentanyl. The misuse increased
384% for buprenorphine with available data from 2006
to 2011, and from 2004 to 2011 misuse increased 438%
for hydromorphone, 263% for oxycodone, 146% for
morphine, 107% for hydrocodone, 104% for fentanyl,
82% for methadone, and 39% for codeine. They also
showed that opioid use increased overall by 1,448%
from 1996 to 2011, with increases of 690% from 1996
to 2004 and 100% from 2004 to 2011. However, mis-
use increased more dramatically: 4,680% from 1996 to
2011, with increases of 1,372% from 1996 to 2004, and
245% from 2004 to 2011 (Fig. 3 and Table 1).

Paulozzi et al (36), describing the variation among
states in prescribing opioids and benzodiazepines in
the US in 2012, showed that prescribers wrote 82.5 opi-
oid prescriptions and 37.6 benzodiazepine prescriptions
per 100 persons. State rates varied 2.7-fold for opioids
and 3.7-fold for benzodiazepines. For both opioids and
benzodiazepines, the rates were higher in the South:
3 Southern states were 2 or more standard deviations
above the mean. However, pain reliever prescriptions
rates for long-acting or extended-release and high dose
opioids were highest in the Northeast. The authors con-
cluded that such high rates indicate the need to iden-
tify prescribing practices that might not appropriately
balance pain relief and a patients’ safety. Further, they
also stated that such wide variations are unlikely to be
attributable to underlying differences in the health sta-
tus of the population. One possible explanation the au-
thors mention is that there is a lack of consensus among
health care providers on whether and how to use opi-
oids for chronic non-cancer pain.
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Fig. 3. Percentage of change of medical use and misuse of opioids from 2004 to 2011.

Table 1. Comparison of opioid use and misuse.

Year Percent change comparison
1996 2004 2011 1996 and 2011 | 1996 and 2004 | 2004 and 2011
Opioid Use 5,660,486 | 44,688,402 | 89,293,836 1,448% 690% 100%
Opioid Misuse (DAWN Visits) 4,688 68,999 224,069 4,680% 1,372% 245%

Adapted from: Atluri S, Sudarshan G, Manchikanti L. Assessment of the trends in medical use and misuse of opioid analgesics from 2004 to 2011.

Pain Physician 2014; 17:E119-E128 (35).
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The growing epidemic in the medical use and abuse
of opioids is closely linked to the economic burden of
opioid-related abuse and fatalities in the US. It con-
tinues due to allegations of undertreatment of pain,
with the introduction of long-acting opioids, a growing
awareness of the right to pain relief, Joint Commission
Accreditation of Healthcare Organization’s (JCAHO)
standards, and liberalization of laws governing opi-
oid prescribing by state medical boards (26-46). Before
1990, physicians in the US took a minimalist approach
to treating chronic non-cancer pain with opioids; how-
ever, opioids such as oxycodone and hydrocodone are
now prescribed to one in 25 adults for the treatment of
chronic non-cancer pain. The number of prescriptions
written for opioids has increased 10-fold since 1990
(46). The current extent of opioid use in the US is un-
precedented in the country’s history and unparallelled
anywhere in the world (34). The statistics are startling.
In 1990, the world’s population consumed 4 tons (3,628
kg) of hydrocodone, but in 2009 annual worldwide
consumption had risen to 39 tons (35,308 kg), 99% of
which was consumed by Americans (29). Similarly, 3
tons (2,722 kg) of oxycodone were consumed world-
wide in 1990, and 77 tons (69,853 kg) by 2009, of which
Americans consumed 62 tons or 81%. This has increased
to 84% in 2012, despite numerous controls established
by state and federal governments. Even though opioids
may be beneficial for treating pain in carefully selected
patients, their increased use in the US has included an
increase in their nonmedical use. The long-term use of
opioids has been associated with a spectrum of adverse
effects, including fatal overdoses (31-33,39-41,44,47-
71). It has been shown that opioid-related poisoning

causes a substantial burden in the US each year with a
total estimated cost of approximately $20.4 billion (42).

Recent epidemiologic research has revealed sig-
nificant increases in the risk of adverse effects, even for
what was considered as a low-dose of 50 mg or higher
morphine-equivalent per day (26,43-45). Overall, the
general impression among physicians is that low-dose
opioid therapy is below 100 mg morphine-equivalent
and high-dose is considered over 200 mg. Even then,
40% of deaths are related to high-dose opioid therapy,
40% are related to opioid abuse, and 20% are related
to those receiving opioid therapy below 100 mg of
morphine-equivalent (Fig. 4). It has been shown that
94% of patients who present to interventional pain
management clinics are on opioids (53), and they con-
tinue to be on opioids even after they enter a treat-
ment program. In fact, once a patient has been on opi-
oids, they would like to continue on them forever, even
if they are responding to other treatments (26,39,53).
This fact has been emphasized in multiple manuscripts
by Manchikanti et al (26,53) in the past. Recently
Thielke et al (39) showed that over 80% of patients
continued higher dose opioid use at one year, regard-
less of reported problems, concerns, side effects, pain
reduction, or perceived helpfulness or helplessness.
These findings suggest that it is difficult to reduce the
opioid dose among chronic higher-dose opioid users.
Further, patients who are receiving high-dose opioids
for other than chronic pain, such as surgery, injury, and
other issues, also tend to continue to request higher
opioid dosages and/or become used to the effects of
intermittent therapy with more potent opioids. Conse-
quently, high opioid usage is not only dependent on
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Fig. 4. Percentage of patients and prescription drug overdoses, by risk group — US.
Source: Centers for Disease Control and Prevention. CDC grand rounds: Prescription drug overdoses - a U.S. epidemic. MMWR Morb
Mortal Wkly Rep 2012; 61:10-13 (40).
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chronic pain and the particular opioids administered
for chronic pain, but also experiences with acute pain
and the opioids administered for management of acute
conditions.

Overall, it now appears that even patients who
have received opioids for 3 to 4 months require opioids
for longer periods or the rest of their lives, making it
difficult to reduce their dosages. This is reflected in the
increasing opioid usage in the US despite multiple regu-
lations and controls. In fact, these alarming trends led
the FDA to deem prescription opioid overdose deaths
an epidemic, thus prompting multiple federal, state,
and local actions (72). The HHS’ efforts aim to simulta-
neously reduce opioid abuse and safeguard legitimate
and appropriate access to these medications is a tough
position to be in. It has been stated that HHS agencies
are implementing a coordinated, comprehensive ef-
fort addressing the key risks involved in prescription
drug abuse, particularly opioid-related overdoses and
deaths. These efforts have focused on 4 main objectives:
providing prescribers with the knowledge to improve
their prescribing decisions and the ability to identify a
patient’s problems related to opioid abuse; reducing
inappropriate access to opioids; increasing access to ef-
fective overdose treatment; and providing substance-
abuse treatment to persons addicted to opioids.

ExacGGerATIiON OF CHRonic Pain EPIDEMIC

While the Department of Justice and its agency,
the Drug Enforcement Administration (DEA) are very
aggressive in prosecuting drug abusers, the FDA and
multiple HHS agencies do not seem to understand
the relationship between opioids and their potential
abuse. Thus, Zohydro, a single-entity formulation of hy-
drocodone, was approved on October 25, 2013. It thus
joined a category of extended-release and long-acting
oral opioids that includes OxyContin® (oxycodone HCL
[Purdue Pharma, Stamford, CT]); 3 different versions of
extended-release morphine sulfate: MS Contin® (Pur-
due Pharma, Stamford, CT), Avinza® (Pfizer, New York,
NY). and Kadian® (Actavis Elizabeth, Elizabeth, NJ); Ex-
algo® (hydromorphone hydrochloride [Mallinckrodt,
Dublin, Ireland]); Opana ER® (oxymorphone hydrochlo-
ride [Endo Pharmaceuticals, Dublin, Ireland]); Nucynta
ER® (tapentadol [Janssen, Titusville, NJ]); and Embeda®
(morphine sulfate and naltrexone hydrochloride [Pfiz-
er, New York, NY). The evidence is clear that long-act-
ing opioids are more addictive and lead to higher dose
therapy with a higher frequency of drug usage lasting
a lifetime and are associated with major adverse effects

(25-28,35,39,43,46,48,63,70).

It was surprising that the FDA and other agencies
continued to quote inaccurate chronic pain data from
an I0M report (73) which was essentially based on a
study by Gaskin and Richard (74). It reported the to-
tal incremental medical expenditures for selected pain
conditions exceeded $650 billion and the dramatic
number of people suffering with chronic pain was 100
million (74). Unfortunately, the data was misinterpret-
ed. This study from Johns Hopkins defined persons with
pain as follows:

e Persons who reported that they experience pain
that limited their ability to work, which is appro-
priate and includes 43.9 million of the total 100
million being estimated and discussed here, with
21.3 million suffering with moderate pain and 22.6
million suffering with severe pain.

e However, the number 2 category was persons who
were diagnosed with joint pain, which was esti-
mated to be 70.3 million and with arthritis of 53.4
million.

¢  Finally, they also included 24.7 million persons who
had a disability that limited their ability to work
that had nothing to do with pain.

Martin et al (75,76) also evaluated health care
expenditures in the US in 2005 for treating back and
neck problems. They found these expenditures to total
approximately $86 billion, with an increase of 65% be-
tween 1997 and 2005 and a 49% increase in the num-
ber of patients seeking spine-related care.

The discrepancy in the data presentation of the
IOM, which was also adopted by other agencies includ-
ing the Centers for Medicare and Medicaid Services, the
US Government Accountability Office, and the FDA has
been identified by the American Society of Interven-
tional Pain Physicians (ASIPP) to be inaccurate, as shown
in Tables 2 and 3 (72,77).

John Fauber of the Milwaukee Journal Sentinel
on June 15, 2014, described the chronic pain statistic
by IOM as exaggerated and misleading (78). The 100
million figure has become a central part of the debate
over the use of narcotic pain killers and was used to
justify Zohydro’s approval. Margaret Hamburg, the
FDA commissioner, turned to a sobering statistic when
faced with intense criticism for her agency’s approval of
the powerful narcotic pain killer Zohydro: 100 million
Americans are suffering from severe chronic pain (78).
This has been cited in news stories, by medical organi-
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zations, and by drug companies seeking approval for
new opioid therapies (78). Fauber described that when
Hamburg spoke in April at a prescription drug confer-
ence, she noted debilitating pain affects more people
than heart disease, cancer, and diabetes combined. In
fact, the number of people suffering with severe pain
has been shown to be 22.6 million - not 100 million.

The Patient Protection and Affordable Care Act
(ACA) required the federal government to enter into
an agreement with the IOM, “to increase the recogni-
tion of pain as a significant public health problem in
the United States.” Fauber reported that 9 of the 19
experts on the panel that produced the above numbers
had financial connections to companies that manufac-
ture opioids. In addition, some were officers or board
members of groups that received opioid manufacturer
funding and others were drug company consultants, or
were paid through educational programs funded by
companies that make pain drugs. ASIPP was not invited
to participate in this panel and contradicted this num-
ber. In addition to ASIPP, others, including von Korff
(78), also contradicted this number. While the IOM pan-
el members denied any conflicts of interest, it is difficult
to understand how one could misinterpret the numbers
so drastically.

SArFeTy Concerns orF OpPioIDs

Safety of opioids has been in the forefront of the
war on drugs. Opioid adverse effects including death
occur usually when they are abused; however, they can
also occur when they are taken as prescribed. On Sep-
tember 10, 2013, the US Food and Drug Administration
(FDA) announced class wide safety labeling changes

Table 2. The prevalence and cost of chronic pain.

¢ The annual cost of chronic pain is $560 to $635 billion a year
« Direct cost due to pain is $261 - $300 billion

¢ DPrevalence estimates
o 10% moderate pain

o 11% severe pain Total 21%
*  33% joint pain
e 25% arthritis
o 12% functional disability
¢ Moderate pain $4,516
¢ Severe pain $3,210
¢ Joint pain $4,048
¢ Arthritis $5,838
¢ Functional disability $9,680

Source: Gaskin DJ, Richard P. The economic costs of pain in the
United States. ] Pain 2012; 13:715-724 (74).

and new post-market study requirements for all ex-
tended-release and long-acting (ER/LA) opioids anal-
gesics intended to treat pain (79). The FDA evoked its
authority to require safety labeling changes and post-
market studies to combat the crisis of misuse, abuse, ad-
diction, overdose, and death from potent opioids that
have harmed too many patients and devastated too
many families and communities as per the FDA com-
missioner Hamburg (78). The updated indication stated
that ER/LA opioids are indicated for the management
of pain severe enough to require daily, around-the-
clock, long-term opioid treatment and for which alter-
native treatment options are inadequate. Further, the
updated indication clarifies that, because of the risks
of addiction, abuse, and misuse, even at recommend-
ed doses, and because of the greater risks of overdose
and death, these drugs should be reserved for use in
patients for whom alternate treatment options includ-
ing non-opioid analgesics or immediate-release opioids

Table 3. Total incremental costs of medical expenditures for selected pain conditions (in millions of adjusted 2010 US dollars and

millions of persons).

Gondition Population (in Mitlions) | 1 B IR R | aaiie, Dibetes and asthmna)
Moderate pain 21.3 $39,024 $39,646 1 $100 billion
Severe pain 226 $58,144 $60,000 § 44 million Americans
Joint pain 70.3 $48,280 $45,630
Arthritis 53.4 $61,071 $59,292
Functional disability 24.7 $93.529 $88,680
Total 100.0 $300,048 $292,257

NOTE: Dollar amounts were adjusted for inflation as of 2010 using the Consumer Price Index Medical Care Inflation Index. This analysis is based
on the total noninstitutionalized adult subpopulation of the United States for individuals aged 18 or older, who represented 210,764,398 individu-
als as of 2008. Model 2 includes functional disability in addition to all the other control variables. Model 3 includes functional disability, asthma,
and diabetes in addition to all the other control variables. One hundred million persons had at least one of the pain conditions studied. The popu-
lation total for the selected pain conditions does not sum to 100 million because some persons have multiple conditions.

Source: Gaskin DJ, Richard P. The economic costs of pain in the United States. ] Pain 2012; 13:715-724 (74).
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are ineffective, not tolerated, or would be otherwise
inaccurate to provide sufficient management of pain.
The FDAs regulatory programs in the FDA Center for
Drug Evaluation and Research (CDER) considers product
labeling as the primary tool for informing prescribers
about the approved uses of medications.

If the FDA approved abuse-deterrent labeling for
reformulated OxyContin in April of 2013 and also is-
sued a statement that the agency will not approve
generics to original OxyContin. The FDA also indicated
that the product has physical and chemical properties
that are expected to make abuse via injection difficult
and to reduce abuse via the intranasal route “snorting”
(80). Multiple drugs are available in the US market with
abuse-deterrent reformulations which are crush and
extraction-resistant including OxyContin® ER, Opana®

OxyContin® Opana® ER
279483 oundl  posace 229518 poaoe | posuacr
10203666 - [15% 17796155
2 rgsar50 e I s BRLL
i
2 5101633 8698077
255081.7 4445039
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§§E§§E??5515: T
BRARRRERARRR EEERE
Year/Quarter

URDD = Unique Recipients of Dispensed Drug

Fig. 5. Number of individuals filla prescription showing
decrease after reformulation.

ER, Exalgo®, Suboxone®, Embeda®, and Aversion®. In
fact, the number of individuals filling a prescription de-
creased after the reformulation of OxyContin 15% and
for Opana ER 31%; and drug diversion decreased sig-
nificantly for OxyContin, Opana ER, and other opioids
and contacts involving intentional abuse of OxyContin,
Opana ER and other opioids as shown in Figs. 5 to 7.

Thus far, evidence indicates increased safety and
reduced usage of tamper-resistant formulations and
abuse-deterrent reformulations.

Saga of the Approval of Zohydro

For any drug to be approved and utilized there
should be safety, efficacy, and medical necessity. It
appears that the FDA has failed to follow these 3
principles.

Safety

Zohydro is a high-potency opioid agonist sold in
capsule form without features to deter crushing or in-
jecting. The FDA explained that it approved Zohydro on
the grounds that it is safe and effective for pain when
used as directed and may reduce the risk of toxic effects
on the liver because, unlike other hydrocodone prepa-
rations, it does not contain acetaminophen. However,
this is in contrast to what occurred on December 22,
2013, when the FDA's own advisory committee voted
11 to 2 against the approval, calling for additional safe-
guards against inappropriate use and diversion. The
attorneys general from 29 states have requested that
the FDA reconsider its approval of Zohydro. In addi-
tion, Massachusetts’ Governor Patrick declared a public
health emergency over the loss of life from overdoses

- OxyContin® Opana® ER Other Opicids
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Fig. 6. Chart showing drug diversion of Oxycontin Opana and other opioids.
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Fig. 7. Chart showing poison center program contacts involving intentional abuse of Oxycontin, Opana and other opioids.

and the lack of abuse deterrent features of Zohydro
and banned the prescribing and dispensing of Zohydro
in Massachusetts; however, Zogenix, the manufacturer
of Zohydro, quickly and successfully challenged the
governor’s action in federal court, which in turn struck
down the decision by the Massachusetts governor. In
this case, the court found that the FDA's federal author-
ity pre-empted state law and that banning the medica-
tion would deny appropriate access for patients in pain.
Multiple other states are taking different types of ac-
tions. The US Senate and the House of Representatives
have introduced bills to reverse the FDA's decision and
ban this drug based on safety.

It may be accurate that the federal government,
specifically the FDA, CDC, and DEA, may be doing more
than ever before about safety to respond to the over-
dose epidemic, but these actions have not reduced opi-
oid use, misuse, abuse, and fatalities. These actions are
not likely to reduce pressure from elected officials and
distraught families grappling with an alarming loss of
life from overdoses (17). Thus, a more comprehensive
and coherent strategy, cutting across the breadth of US
health care, is urgently needed, and should include ap-
proval of drugs based on scientific evidence, safety, ef-
ficacy, and medical necessity.

The makers of Zohydro have argued that long-act-
ing hydrocodone preparation without acetaminophen
will reduce a multitude of adverse effects, not only re-
lated to hydrocodone, but acetaminophen. As shown
in the data of abuse-deterrent reformulations (Figs. 5
to 7), there was not only decrease of filling prescrip-
tions after reformulation, but there was also decrease
of drug diversion as well as poison center program con-

tacts involving intentional abuse. Zohydro lacks this
safety, consequently, an average hydrocodone prepa-
ration with 5 to 10 mg of hydrocodone, is only 1/20 or
1/10 as potent. Consequently two Zohydros crushed
and injected can be fatal for adults and one Zohydro
could be fatal for children. The benefits of not includ-
ing acetaminophen may also have been exaggerated as
the deaths related to acetaminophen are less than 200
liver failures linked to acetaminophen with over 80%
of them being suicide attempts, translating to approxi-
mately 20 to 40 liver failures a year due to acetamino-
phen in contrast to over 16,000 overdose deaths due to
opioids (81).

Zohydro's approval was based on safety findings
from studies of 1,512 patients exposed to at least one
dose of Zohydro ER, 332 patients exposed for at least 6
months and 290 patients exposed for at least one year.
Thus, the majority of the patients were exposed for less
than 6 months (82). For the study, the maximum dose
was 200 mg per day; however, in the open label study,
the maximum dose was up to 600 mg per day. The
safety criteria were deficient on long-term follow-up as
well as high dose administration. In fact, there were 5
deaths among the 575 patients in the chronic pain pop-
ulation exposed to Zohydro ER. The authors presenting
the data to the FDA attributed only one death to Zo-
hydro over dosage; however, a total lack of relationship
to hydrocodone has not been defined in other deaths.
They also reported that 81 patients exposed to Zohydro
reported a total of 118 nonfatal serious adverse events.
The majority of the side effects occurred in patients re-
ceiving Zohydro rather than placebo.

Overall, at least one medically serious adverse
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event was reported in 9.7% of the patients, whereas
in 10.5% of the population, or 121 patients, adverse
events led to discontinuation of more than one pa-
tient in the chronic pain population. The most common
adverse events leading to study discontinuation were
nausea, somnolence, headache, constipation, vomit-
ing, lethargy, fatigue, and cognitive changes. Serious
adverse events included anxiety, mental impairment,
small bowel obstruction, and abdominal distention or
constipation. In the long-term open label safety study,
the common adverse events were constipation (11.3%),
nausea (10.7%), somnolence (7.7%), headache (7.5%),
vomiting (4.1%), insomnia (3.8%), fatigue (3.6%), diar-
rhea (3.1%), dizziness (2.8%), dry mouth (1.9%), and
pruritus (1.7%). In the treatment phase, the most com-
mon adverse events were constipation (12.5%), back
pain (11.1%), nausea (9.9%), vomiting (9.7%), arthral-
gia (7.8%), headache (6.8%), urinary tract infection
(6.6%), upper respiratory tract infection (5.9%), falls
(5.9%), anxiety (5.4%), nasal pharyngitis, sinusitis, and
insomnia (around 5%). Somnolence, fatigue, confusion,
and dizziness were reported by 3%-4% of the patients.

The Zohydro application also described 92 diver-
sion-related adverse events in one study and 63 di-
version-related events in another study. The FDA con-
cluded that the safety data provided by the applicant
demonstrated that during the development of Zohydro
ER, the safety profile was consistent with other extend-
ed release opioid analgesics when used as labeled in
patients with chronic pain who require treatment with
an around-the-clock opioid analgesic.

When OxyContin was launched in 1996, reports soon
surfaced that the medication was being misappropriated
and abused. Like Zohydro, OxyContin was designed to
release medication slowly over a period of time, but ad-
dicted individuals soon realized that by crushing up and
snorting the tablets they could receive the entire dos-
age all at once. Subsequently, OxyContin was reformu-
lated so that it was more difficult to manipulate for pur-
poses of misuse. However, the new drug Zohydro does
not have any abuse deterrent technology, and since it is
available in such high dosages, thrifty drug users could
potentially get quite a bit of hydrocodone all at once.
Zohydro, like other opioids, causes euphoria, which ulti-
mately increases dependency and addiction.

The maker of Zohydro has presented information
that they will be working on designing an abuse de-
terrent formulation (ADF). All concerned, including the
FDA, recognize that Zohydro likely will be abused and/
or diverted by individuals whose motives are other than

the intended use of the product. They argue that it is
no different than any other opioid analgesic, immedi-
ate-release or extended-release, on the market; how-
ever, one may ask “why introduce another product into
an already busy market”? Zohydro as a non-ADF opioid
analgesic will be misused by individuals easily by crush-
ing it and by those who swallow intact dosage units
when they are not prescribed. Proponents of Zohydro
argue that this is unfortunate and entirely foresee-
able; it is only somewhat preventable, even with one
ADF controlled-release opioid analgesic currently on
the market. Multiple systematic reviews and guidelines
have shown a lack of efficacy of chronic opioid therapy
for managing chronic non-cancer pain as relates to a
decrease in pain and improvement in function. Chronic
opioid therapy is also associated with adverse effects.
Thus far, there is no strong evidence for any opioid be-
yond 12 weeks (25-28,30). Even though Zohydro is not
approved for as-needed pain relief, it will be used as
such with 2 doses per day and supplementation with
immediate-release hydrocodone, oxycodone, or other
drugs used for so-called breakthrough pain (80).

Effectiveness

The efficacy and effectiveness determinations were
made based on the study submitted to FDA in its ap-
proval of Zohydro ER (79); however, there were no
independent trials or studies to determine the long-
term efficacy or effectiveness. The inclusion criteria
were patients with chronic low back pain of at least
3 months; nonneuropathic, neuropathic, or symptom-
atic for more than 6 months after low back pain sur-
gery; those requiring around-the-clock opioid therapy;
those taking opioids for at least 5 days per week for
the past 4 weeks at the equivalent of at least an aver-
age daily dose of 45 mg of oral morphine equivalent;
and an average pain score of greater than 4 on the 11
point (0 to 10) Numeric Rating Scale (NRS) for the last
24 hours of the screening phase. Exclusion criteria were
respiratory depression; chronic constipation; a history
of illicit substance or alcohol abuse in the past 5 years
or any history of opioid abuse; positive drug screen for
illicit drugs, or unprescribed controlled substances; se-
vere depression or anxiety; active fibromyalgia or other
pain syndromes; spinal back pain pathology; conditions
that would interfere with the assessment of low back
pain; obesity; an allergy to any of the study drugs. As
in other randomized and efficacy trials, this study had
strict inclusion criteria which are not feasible in practi-
cal settings. Thus, lesser efficacy and more side effects
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are expected in practical settings.

The primary efficacy endpoint of the study was the
change from baseline randomization to the end of the
double-blind maintenance treatment phase (day 85
or last visit) in average pain intensity on the 11 point
NRS as recorded daily in an electronic diary, comparing
Zohydro ER with placebo. The secondary efficacy end-
points included the response rate, with response de-
fined as a 30% improvement from the screening pain
intensity score to the day 85 pain intensity score, and
the subject global assessment of medication.

A change in NRS scores does not appear to be a mini-
mally required improvement. In addition, the study de-
fines 30% improvement as significant. Generally, signifi-
cant improvement has been defined as 50% or more (82).

The results showed that 183 patients completed
the treatment phase, with 124 of 151 who received
Zohydro completing the trial, whereas only 59 of 151
who received a placebo completed the trial. The most
common reasons for discontinuation after randomiza-
tion in the Zohydro ER group were a lack of efficacy
(9%), noncompliance with the study drug (3%), and an
adverse event (1%). The most common reason for with-
drawal from the placebo group was a lack of efficacy
(42%), followed by noncompliance with the study drug
(5%), and an adverse event related to opioid withdraw-
al (5%). Further, the authors postulated that the large
proportion of dropouts from the placebo group was

likely due to the small amount of rescue medication al-
lowed during the trial after randomization (a maximum
of 10 mg of hydrocodone per day).

The dropout rate of 18% falls within the generally
accepted criteria of dropout of 20%; however the drop-
out rate of 61% in the placebo group is inordinately
high. We believe this is indicative of the difficulty of
conducting placebo trials, not only with interventional
techniques, but also with drug therapy (82). Conse-
quently, the intent-to-treat analysis takes precedence
here, providing extrapolated data rather than collected
data. The authors concluded that Zohydro ER was supe-
rior to placebo in change from baseline to the end of
the study and averaged their daily pain intensity score
with a P value of 0.008 and a mean change of 0.48 in
the treatment group and 0.96 in the placebo group
with a range of -3.0 to -5.3 in the treatment group and
-2.4 to -6.7 in the placebo group.

The authors also have depicted in a graphic format
the percentage of patients who achieved improvement
across all possible cutoffs, which appears to be 30% of
them with a 30% improvement as shown in Fig. 8. Fur-
ther analysis of this graphic display shows ~ 68% in the
treatment group and ~29% in the control group im-
proving at >30% improvement in pain from screening
with a decline to ~ 48%; ~ 21% at >50% percent im-
provement in pain from screening, and a decline to less
than 10% in both groups with no significant difference
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between the groups at >90% percent improvement in
pain from screening.

In addition, the analysis of rescue medication use
during the double-blind treatment phase was also simi-
lar in both groups. The mean total daily dose of rescue
medication in the treatment group was 6 mg = 3.4 mg,
with a range from 0.1 mg to 12.5 mg, whereas in the
placebo group, the mean dosage was 7.5 mg + 3.9 mg.
However, it is rather surprising and confusing to see
that while only 2 tablets of rescue medication totalling
10 mg were provided, the ranges were as high as 12.5
mg in one group and 20 mg in the other group.

Based on a review of the data, it appears that 30%
more patients improved at 30 days, 25% at 50 days, and
less than 5% at 90 days. In a practical setting, these data
are not considered as showing the efficacy for Zohydro
in a chronic pain population with a 3-month follow-up.
There was also an extremely high dropout rate, signifi-
cantly higher improvement in the placebo group’s aver-
age mean pain intensity scores. The results showed that
of the total 510 patients enrolled, only 302 (59%) com-
pleted the conversion/titration phase and were random-
ized to treatment and 208 (41%) discontinued the con-
version/titration phase early. The most common reasons
for discontinuation early from the conversion/titration
phase included protocol violation, noncompliance with
the study drug, adverse events, and a lack of efficacy.

In this study, patients were provided rather high
doses of an opioid with a minimum of 40 mg to a maxi-
mum of 200 mg per day. During the taper, the patients
also received Zohydro ER. Further, they were all allowed
rescue medication, which is a red flag for the future to
encourage a patient to use breakthrough medication
which only increases the use of opioids by combining

long-acting and short-acting opioids (11,12,80).

Medical Necessity

While data on safety and efficacy are not robust
and lacking to a great extent for Zohydro, there are nu-
merous opioids already available on the market, along
with similar products in safe formulations. Without as-
sessing the known serious risks of misuse, abuse, opioid
hyperalgesia, addiction, overdose, and death associ-
ated with long-term use beyond 12 weeks, the medi-
cal necessity of this drug is not proven. The FDA advi-
sory committee has spoken on this issue clearly with a
preponderance of negativity. The majority of the pain
management community, as well as the scientific com-
munity, addiction management professionals, commu-
nity organizations, Congress, multiple state agencies,
and governors have spoken against the approval of Zo-
hydro for good reasons..

ConcLusION

With the ever-increasing explosion of therapeutic
opioid use, overuse, abuse, misuse, tolerance, addiction,
dependency, and adverse effects including death, the
medical necessity of opioids in chronic non-cancer pain
should require overwhelming evidence and safety dem-
onstration prior to approval of powerful, new drugs.
The case study of Zohydro approval demonstrates that
the FDA can make decisions that fly in the face of a sig-
nificant majority of the advisory committee which was
itself put together by that same agency. We are con-
cerned that this approval process was based fundamen-
tally and a mistaken presumption of the chronic pain
circumstance in the United States and that Zohydro use
may lead to serious consequences in the future.

REFERENCES

lessons for policy. Health Aff (Millwood)  10.

Epstein RA. The FDA's misguided regula-

1.

United States Food and Drug Administra-
tion. www.fda.gov.

United States Food and Drug Administra-
tion. About FDA: History. www.fda.gov/
aboutfda/whatwedo/history/default.htm
Henderson D. Panel: FDA needs more
power, funds. Boston Globe. September 23,
2006.

Institute of Health of the National Acad-
emies, Committee on the Assessment of
the US Drug Safety System. The Future of
Drug Safety: Promoting and Protecting the
Health of the Public. The National Acade-
mies Press, Washington, DC, 2006.

Carpenter DP. The political economy of
FDA drug review: Processing, politics, and

2004; 23:52-63.

Friedman M, Friedman R. Who protects
the consumer? In: Free to Choose. Harvest
House, Eugene, 1980, pp 203-210.

TAKE IT TO THE LIMITS: Milton Fried-
man on Libertarianism. Transcript from
television show filmed February 10, 1999.
The Hoover Institute.

DiMasi JA. The value of improving the
productivity of the drug development
process: Faster times and better decisions.
Pharmacoeconomics 2002; 20:1-10.

Downing NS, Aminawung JA, Shah ND,
Krumholz HM, Ross JS. Clinical trial ev-
idence supporting FDA approval of nov-
el therapeutic agents, 2005-2012. JAMA
2014; 311:368-377.

11.

12.

tion of stem-cell procedures: How admin-
istrative overreach blocks medical inno-
vation. Manhattan Institute for Policy Re-
search; September 2013.

www.manhattan-institute.org/html/
lpr_17.htm#.U7WTNPVOUdU

Candido KD, Knezevic NN, Chang Chien
GC, Deer TR. The Food and Drug Admin-
istrations recent action on April 23, 2014
failed to appropriately address safety con-
cerns about epidural steroid use. Pain Phy-
sician 2014; 17:E509-E524.

Manchikanti L, Candido KD, Simopoulos
T, Abdi S, Singh V, Gharibo CG, Boswell
MV, Benyamin RM, Falco FJE, Helm II S,
Grider JS, Diwan S, Staats PS, Hirsch JA.
Epidural steroid warning controversy still

E448

www.painphysicianjournal.com



Zohydro™ Approval by FDA: Controversial or Frightening?

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

dogging FDA. Pain Physician 2014; 17:E451-
E474.

US. Food and Drug Administration.
News Release. FDA approves extended-
release, single-entity hydrocodone prod-
uct. October 25, 2013. www.fda.gov/news-
events/newsroom/pressannouncements/
ucm372287.htm

Smith S. New pain pill’s approval: Genu-
inely frightening. CNN Health, February
26, 2014.
www.cnn.com/2014/02/26/health/zo-
hydro-approval/

Loftus P. Doctors split on Zohydro, a lon-
ger-lasting painkiller. Wall Street Journal.
May 26, 2014:

McCarthy M. FDA chief defends Zohydro
approval as US states rebel. BM] 2014;
348:82939.

Letter to Margaret Hamburg, Commis-
sioner, U.S. Food and Drug Administra-
tion, from The Fed Up! Coalition RE: New
Drug Application NDA 202880, Zohydro
ER, February 26, 2014.

Olsen Y, Sharfstein JM. Chronic pain, ad-
diction, and zohydro. N Engl ] Med 2014
Apr 23. [Epub ahead of print].

McCarthy M. US bill would force FDA to
withdraw approval of new pain drug Zo-
hydro. BM] 2014; 348:g2195.

McCarthy M. FDA is urged to reverse its
approval of new pain drug Zohydro ER.
BM] 2014; 348:81894.

House  Appropriations/FDA  Subcom-
mittee Hearing RE: Act to Ban Zohydro,
Thursday, March 27, 2014.

Letter to Honorable Hal Rogers, Unit-
ed States House of Representatives, from
American Society of Interventional Pain
Physicians, RE: Support for The Act to Ban
Zohydro, March 24, 2014.

S.2134 — Act to Ban Zohydro, introduced
by Senator Joe Manchin Ill, March 13,
2014.

Murphy JP. Understanding the uproar
over Zohydro ER. MedpageTODAY’s Kevin-
MD.com, March 30, 2014.

Manchikanti L, Falco FJ, Hirsch JA. Opioid
prescribing. Ann Intern Med 2014; 160:737.

Manchikanti L, Abdi S, Atluri S, Balog
CC, Benyamin RM, Boswell MV, Brown
KR, Bruel BM, Bryce DA, Burks PA, Bur-
ton AW, Calodney AK, Caraway DL, Cash
KA, Christo PJ, Damron KS, Datta S, Deer
TR, Diwan S, Eriator |, Falco FJE, Fellows
F, Geffert S, Gharibo CG, Glaser SE, Grid-
er JS, Hameed H, Hameed M, Hansen
H, Harned ME, Hayek SM, Helm II S,
Hirsch JA, Janata JW, Kaye AD, Kaye AM,
Kloth DS, Koyyalagunta D, Lee M, Malla
Y, Manchikanti KN, McManus CD, Pam-

27.

28.

29.

30.

31.

32.

33

34.

35

36.

37

pati V, Parr AT, Pasupuleti R, Patel VB, Se-
hgal N, Silverman SM, SinghV, Smith HS,
Snook LT, Solanki DR, Tracy DH, Vallejo
R, Wargo BW. American Society of Inter-
ventional Pain Physicians (ASIPP) guide-
lines for responsible opioid prescribing in
chronic non-cancer pain: Part 2 — Guid-
ance. Pain Physician 2012; 15:567-S116.
Manchikanti L, Benyamin R, Datta S,
Vallejo R, Smith HS. Opioids in chron-
ic noncancer pain. Expert Rev Neurother
2010; 10:775-789.

Manchikanti L, Helm 11 S, Fellows B, Jana-
ta JW, Pampati V, Grider JS, Boswell MV.
Opioid epidemic in the United States.
Pain Physician 2012; 15:ESg-ES38.

United States hydrocodone and oxycodo-
ne consumption statistics as reported by
the International Narcotics Board in 2012.

Manchikanti L, Atluri S, Hansen H, Be-
nyamin RM, Falco FJE, Helm II S, Kaye
AD, Hirsch JA. Opioids in chronic noncan-
cer pain: Have we reached a boiling point
yet? Pain Physician 2014; 17:E1-E10.
Centers for Disease Control and Preven-
tion (CDCQ). Vital signs: Overdoses of pre-
scription opioid pain relievers and oth-
er drugs among women—United States,
1999-2010. MMWR Morb Mortal Wkly Rep
2013; 62:537-542.

United States Centers for Disease Control
and Prevention. National Center for Injury
Prevention and Control. Division of Unin-
tentional Injury Prevention. Policy Impact:
Prescription Painkiller Overdoses. Novem-
ber 2011. www.cdc.gov/homeandrecre-
ationalsafety/pdf/policyimpact-prescrip-
tionpainkillerod.pdf

Centers for Disease Control and Preven-
tion (CDC). Vital Signs: Overdoses of pre-
scription opioid pain relievers—United
States, 1999-2008. MMWR Morb Mortal
Wkly Rep 2011; 60:1487-1992.

Kenan K, Mack, K, Paulozzi L. Trends in pre-
scriptions for oxycodone and other com-
monly used opioids in the United States,
2000-2010. Open Medicine 2012; 6:E41.
Atluri S, Sudarshan G, Manchikanti L. As-
sessment of the trends in medical use and
misuse of opioid analgesics from 2004 to
2011. Pain Physician 2014; 17:E119-E128.

Paulozzi LJ, Mack KA, Hockenberry M. Vi-
tal Signs: Variation among states in pre-
scribing of opioid pain relievers and ben-
zodiazepines — United States, 2012.
MMWR 2014; 63:1-6.

Boudreau D, Von Korff M, Rutter CM,
Saunders K, Ray GT, Sullivan MD, Camp-
bell Cl, Merrill JO, Silverberg M), Banta-
Green C, Weisner C. Trends in long-term
opioid therapy for chronic non-cancer
pain. Pharmacoepidemiol Drug Saf 2009;

38.

39.

40.

41.

42.

4.

44.

45

46.

47.

48.

49.

18:1166-1175.

United Nations Office on Drugs and
Crime. Ensuring availability of controlled
medications for the relief of pain and pre-
venting diversion and abuse: Striking the
right balance to achieve the optimal public
health outcome. Discussion paper based
on a scientific workshop. UNODC, Vien-
na, Austria, January 18-19, 2011. www.uno-
dc.org/docs/treatment/Pain/Ensuring_
availability_of_controlled_medications_
FINAL_15_March_CND_version.pdf
Thielke SM, Turner JA, Shortreed SM,
Saunders K, Leresche L, Campbell CI,
Weisner CC, Korff MV. Do patient-per-
ceived pros and cons of opioids predict
sustained higher-dose use? Clin ] Pain
2014; 30:93-101.

Centers for Disease Control and Preven-
tion. CDC grand rounds: Prescription
drug overdoses —a U.S. epidemic. MMWR
Morb Mortal Wkly Rep 2012; 61:10-13.

Jones CM, Mack KA, Paulozzi LJ. Pharma-
ceutical overdose deaths, United States,
2010. JAMA 2013; 309:657-659.

United States Government Accountability
Office: Report to Congressional Request-
ers. Prescription Pain Reliever Abuse, De-
cember 2011.
www.gao.gov/assets/590/587301.pdf

Von Korff M. Commentary on Boscari-
no et al. Understanding the spectrum of
opioid abuse, misuse and harms among
chronic opioid therapy patients. Addiction
2010; 105:1783-1784.

Bohnert AS, Valenstein M, Bair M,
Ganoczy D, McCarthy JF, ligen MA, Blow
FC. Association between opioid prescrib-
ing patterns and opioid overdose-related
deaths. JAMA 2011; 305:1315-1321.

Atluri SL, Akbik H, Sudarshan G. Prevention
of opioid abuse in chronic non-cancer pain:
An algorithmic, evidence-based approach.
Pain Physician 2012; 15:ES177-ES189.

United States Centers for Disease Con-
trol and Prevention. Public Health Grand
Rounds — Prescription drug overdos-
es: An American epidemic. February 18,
2011 www.cdc.gov/cdegrandrounds/
archives/2011/01-february.htm

Dublin S, Walker RL, Jackson ML, Nelson
JC, Weiss NS, Von Korff M, Jackson LA..
Use of opioids or benzodiazepines and
risk of pneumonia in older adults: A popu-
lation-based case-control study. ] Am Geri-
atr Soc 2011; 59:1899-1907.

Paulozzi LJ, Budnitz DS, Xi Y. Increas-
ing deaths from opioid analgesics in the
United States. Pharmacoepidemiol Drug Saf
2006; 15:618-627.

Gomes T, Mamdani MM, Dhalla IA, Pat-
erson JM, Juurlink DN. Opioid dose and

www.painphysicianjournal.com

E449



Pain Physician: July/August 2014; 17:E437-E450

50.

5L

52.

53.

55

56.

57-

58.

59-

60.

61.

drug-related mortality in patients with
nonmalignant pain. Arch Int Med 2011;
171:686-691.

Dunn KM, Saunders KW, Rutter CM,
Banta-Green CJ, Merrill JO, Sullivan MD,
Weisner CM, Silverberg M), Campbell Cl,
Psaty BM, Von Korff M. Opioid prescrip-
tions for chronic pain and overdose: A co-
hort study. Ann Int Med 2010; 152:85-92.
Saunders KW, Dunn KM, Merrill JO, Sul-
livan M, Weisner C, Braden )B, Psaty BM,
Von Korff M. Relationship of opioid use
and dosage levels to fractures in older
chronic pain patients. ] Gen Int Med 2010;
25:310-315.

Miller M, Sturmer T, Azrael D, Levin R,
Solomon DH. Opioid analgesics and the
risk of fractures in older adults with arthri-
tis. ] Am Geriatr Soc 2011; 59:430-438.

Manchikanti L, Cash KA, Malla Y, Pampa-
ti V, Fellows B. A prospective evaluation of
psychotherapeutic and illicit drug use in
patients presenting with chronic pain at
the time of initial evaluation. Pain Physi-
cian 2013; 16:E1-E13.

Volkow ND, Frieden TR, Hyde PS, Cha SS.
Medication-assisted therapies - Tackling
the opioid-overdose epidemic. N Engl ]
Med 2014 Apr 23. [Epub ahead of print].
Lee D, Armaghani S, Archer KR, Bible J,
Shau D, Kay H, Zhang C, McGirt MJ, Devin
C. Preoperative opioid use as a predictor of
adverse postoperative self-reported out-
comes in patients undergoing spine sur-
gery. ] Bone Joint Surg Am 2014; 96:€89.
Beaudoin FL, Straube S, Lopez J, Mello M,
Baird ). Prescription opioid misuse among
ED patients discharged with opioids. Am ]
Emerg Med 2014; 32:580-585.

Svendsen K, Fredheim OM, Romundstad
P, Borchgrevink PC, Skurtveit S. Persistent
opioid use and socio-economic factors: A
population-based study in Norway. Acta
Anaesthesiol Scand 2014; 58:437-445.
Degenhardt L, Charlson F, Mathers B,
Hall WD, Flaxman AD, Johns N, Vos T. The
global epidemiology and burden of opioid
dependence: Results from the global bur-
den of disease 2010 study. Addiction 2014
Mar 25. [Epub ahead of print].

Helmerhorst GT, Vranceanu AM, Vrahas
M, Smith M, Ring D. Risk factors for con-
tinued opioid use one to two months af-
ter surgery for musculoskeletal trauma. ]
Bone Joint Surg Am 2014; 96:495-499.
Berecki-Gisolf J, Collie A, McClure R). Pre-
scription opioids for occupational inju-
ry: Results from workers’ compensation
claims records. Pain Med 2014 Mar 18.
[Epub ahead of print].

Sites BD, Beach ML, Davis MA. Increases
in the use of prescription opioid analge-

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

sics and the lack of improvement in dis-
ability metrics among users. Reg Anesth
Pain Med 2014; 39:6-12.

Degenhardt L, Whiteford HA, Ferrari A,
Baxter AJ, Charlson FJ, Hall WD, Freed-
man G, Burstein R, Johns N, Engell RE,
Flaxman A, Murray CJ, Vos T. Global bur-
den of disease attributable to illicit drug
use and dependence: Findings from the
Global Burden of Disease Study 2010.
Lancet 2013; 382:1564-1574.

Sehgal N, Colson J, Smith HS. Chron-
ic pain treatment with opioid analgesics:
Benefits versus harms of long-term ther-
apy. Expert Rev Neurother 2013; 13:1201-
1220.

Krumova EK, Bennemann P, Kindler D,
Schwarzer A, Zenz M, Maier C. Low pain
intensity after opioid withdrawal as a first
step of a comprehensive pain rehabilita-
tion program predicts long-term nonuse
of opioids in chronic noncancer pain. Clin
J Pain 2013; 29:760-769.

Ashworth J, Green DJ, Dunn KM, Jordan
KP. Opioid use among low back pain pa-
tients in primary care: Is opioid prescrip-
tion associated with disability at 6-month
follow-up? Pain 2013; 154:1038-1044.
Radcliff K, Freedman M, Hilibrand A, Isaac
R, Lurie JD, Zhao W, Vaccaro A, Albert T,
Weinstein JN. Does opioid pain medica-
tion use affect the outcome of patients
with lumbar disc herniation? Spine (Phila
Pa 1976) 2013; 38:E849-E860.

Glazier RE, Kling RN. Recent trends in
substance abuse among persons with
disabilities compared to that of persons
without disabilities. Disabil Health ] 2013;
6:107-115.

Johnson EM, Lanier WA, Merrill RM, Crook
J, Porucznik CA, Rolfs RT, Sauer B. Unin-
tentional prescription opioid-related over-
dose deaths: Description of decedents by
next of kin or best contact, Utah, 2008-
2009. ] Gen Intern Med 2013; 28:522-529.
Jamison RN, Edwards RR, Liu X, Ross EL,
Michna E, Warnick M, Wasan AD. Rela-
tionship of negative affect and outcome
of an opioid therapy trial among low back
pain patients. Pain Pract 2013; 13:173-181.

Franklin GM, Mai J, Turner J, Sullivan M,
Wickizer T, Fulton-Kehoe D. Bending the
prescription opioid dosing and mortality
curves: Impact of the Washington State
opioid dosing guideline. Am ] Ind Med
2012; 55:325-331.

Cifuentes M, Powell R, Webster B. Shorter
time between opioid prescriptions associ-
ated with reduced work disability among
acute low back pain opioid users. ] Occup
Environ Med 2012; 54:491-496.

FDA Commissioner Margaret A. Ham-

73-

74.

75

76.

78.

79-

8o.

81.

82.

burg statement on prescription opioid
abuse. Silver Spring, MD, Food and Drug
Administration, April 3, 2014.
www.fda.gov/NewsEvents/Newsroom/
PressAnnouncements/ucm3gisgo.htm
Institute of Medicine (IOM). Relieving Pain
in America: A Blueprint for Transforming Pre-
vention, Care, Education, and Research. The
National Academies Press, Washington,
DG, June 29, 2011.

www.iom.edu/~/media/Files/Report%20
Files/2011/Relieving-Pain-in-America-A-
Blueprint-for-Transforming-Prevention-
Care-Education-Research/Pain%20Re-
search%202011%20Report%20Brief.pdf
Gaskin DJ, Richard P. The economic costs
of pain in the United States. ] Pain 2012;
13:715-724.

Martin Bl, Deyo RA, Mirza SK, Turner
JA, Comstock BA, Hollingworth W, Sul-
livan SD. Expenditures and health status
among adults with back and neck prob-
lems. JAMA 2008; 299:656-664. Erratum
in: JAMA 2008; 299:2630.

Martin B, Turner JA, Mirza SK, Lee M),
Comstock BA, Deyo RA. Trends in health
care expenditures, utilization, and health
status among US adults with spine prob-
lems, 1997-2006. Spine (Phila Pa 1976)
2000; 34:2077-2084.

United States Government Accountability
Office: Report to Congressional Request-
ers. Nurse Anesthetists Billed for Few Chron-
ic Pain Procedures; Implementation of CMS
Payment Policy Inconsistent. February 2014.
www.gao.gov/assets/670/660740.pdf
Fauber ). MedPage Today/Milwaukee
Journal Sentinel series triggers senate in-
vestigation. Medpage Today, May 9, 2012.

FDA Center for Drug Evaluation and Re-
search, Summary Review for Regulatory
Action RE: Zohydro ER, Division Direc-
tor's Review and Summary Basis for Ap-
proval, October 25, 2013.

Manchikanti L, Singh V, Caraway DL, Be-
nyamin RM. Breakthrough pain in chron-
ic non-cancer pain: Fact, fiction, or abuse.
Pain Physician 2011; 14:E103-E117.
Jwww.tylenolprofessional.com/acetamin-
ophen-safety.html

Manchikanti L, Hirsch JA, Cohen SP,
Heavner JE, Falco FJE, Diwan S, Boswell MV,
Candido KD, Onyewu O, Zhu J, Sehgal N,
Kaye AD, Benyamin RM, Helm Il S, Singh
V, Datta S, Abdi S, Christo PJ, Hameed H,
Hameed M, Vallejo R, Pampati V, Racz GB,
Raj PP. Assessment of methodologic quality
of randomized trials of interventional tech-
niques: Development of an interventional
pain management specific instrument. Pain
Physician 2014; 17:E263-E290.

E450

www.painphysicianjournal.com



