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Growing scarcity of several parenteral opioids
threatens to compromise patient care by either delay-
ing or preventing their use in the treatment of acute
pain. This shortage is a serious dilemma in healthcare,
with health systems across the United States struggling
to maintain dwindling supplies of morphine, hydro-
morphone, and fentanyl. In addition to creating barri-
ers to timely and effective treatment, patient safety
also becomes a potential concern. Reliance on higher
concentration formulations of these high-alert medica-
tions increases the risk for errors leading to overdose.
Although oral alternatives exist, parenteral opioids
remain essential analgesics for those with swallowing
or absorption limitations, post-operative pain, chest
pain, and life-limiting disease. 

While the problem is evident, the underlying
cause of this drug shortage is less clear. The Food
and Drug Administration’s (FDA) drug shortage list
provides ambiguous explanations such as “demand
increased for drug” or even “other.”1 Predicted
shortage durations vary but are likely to continue
well into the next year as per manufacturer estima-
tions. Further investigation into the parenteral opi-
oid shortage reveals an array of underlying causes. 

Every year, the Drug Enforcement Agency (DEA)
sets annual Aggregate Production Quotas (APQs) for
schedule I and II drugs. Creation of quotas is part of
the closed system of distribution for controlled sub-
stances which aims to limit diversion and abuse.
Individual quotas for each manufacturer application
of a controlled substance are then set by the DEA in
such a way as to not exceed the APQ for said sub-
stance.2 The Controlled Substance Act mandates that
the DEA must propose APQs and establish individ-
ual manufacturer quotas by a certain deadline each
year. However, according to a Government Ac -
countability Office (GOA) report from 2015, the
DEA has a history of missing these deadlines, which
in turn may play a role in causing or worsening drug
shortages.3 Drug manufacturers claim that delayed
quotas causes reliance on remaining inventory until

the quotas are created, which prevents accumula-
tion of reserve stock and ultimately puts them at risk
for experiencing a shortage.3

Often though, the source of drug shortages origi-
nates from drug manufacturers. Considering that a sub-
stantial amount of drug shortages affects sterile
injectable products, it is reasonable to question the role
of quality control failure. In 2011, 56 percent of report-
ed reasons for sterile injectable drug shortages were
due to quality, but this percentage may be an underes-
timate.4 Although Pfizer does not state in their “Dear
Customer” letter that the upgrades at their Hospira
(owned by Pfizer) plant in McPherson, Kansas are a
reaction to quality problems, a published warning let-
ter from the FDA to Hospira indicates that this is pre-
cisely why its facility is undergoing upgrades.5

The warning letter details multiple violations of
current good manufacturing practice regulations
including, but not limited to, poor aseptic technique
(specifically in relation to hydromorphone), lack of
defect limits for their visual inspections, and lack of
appropriate laboratory controls.5 Similar violations
were discovered by the FDA at two other US based
and three international Hospira plants.5 As Hospira
supplies 75 percent of generic injectable opioids, its
facility remediations likely made a significant impact
on the current parenteral opioid shortage.4

Regardless of the cause of the opioid shortage,
healthcare facilities are scrambling to find solutions.
A community teaching hospital in southern Illinois
implemented a pharmacist-driven intravenous opioid
reduction protocol to address opioid backorders.
Eligible patients with parenteral opioid orders are
identified by pharmacists, who convert those orders
to an oral analgesic alternative when clinically appro-
priate. The protocol allows for either independent
dose conversions or conversion via a chart of poten-
tial oral alternatives dependent on the drug, dose,
and PRN severity scale of the ordered opioid. 

Utilization of ketamine and nalbuphine for analgesia
were also explored as potential solutions to the
parenteral opioid shortage within this institution.
However, lack of nursing, physician, and pharmacy
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familiarity with these medications have proven to be a
significant road block. Still, they remain viable alterna-
tives, especially in light of limited options. A consider-
able amount of literature supports the use of ketamine
in analgesia and has even been shown to reduce opi-
oid consumption in patients receiving both medica-
tions.6 Nalbuphine, on the other hand, has less readily
available literature describing its use in analgesia, but is
nevertheless FDA approved for pain relief and has an
exceptional safety profile.7

Ketamine use in analgesia has been studied exten-
sively as bolus and infusion dosing in the emergency
department and perioperative setting. Bolus dosing
may be more practical when using as an analgesic
and has been shown to be safe and effective in sub-
anesthetic doses. Ketamine intravenous boluses of
0.15-0.3 mg/kg up to a maximum cumulative dose of
approximately 1 mg/kg provides analgesia without
significant risk of oversedation or respiratory depres-
sion.6,8 Precautions of use and contraindications
should also be outlined in any protocol, with known
or suspected schizophrenia (even if currently treated)
being the most widely noted exclusion.9

Nalbuphine and butorphanol are mixed agonist-
antagonist parenteral opioids which serve as analgesic
options for acute pain treatment in patients not already
receiving opioid agonists.10 Given their mixed mecha-
nism of action, m-opioid dependent patients would be
at high risk of withdrawal with nalbuphine or butor-
phanol use, thus precluding their use in this patient
population. A cursory review of the relative equianal-
gesic potency of nalbuphine and butorphanol is war-
ranted, however the actual conversion from a mu-opi-
oid agonist to one of these agents is not recommended.
Nalbuphine is equipotent to parenteral morphine (1:1)
while butorphanol is approximately five times more
potent (1:5).10 Nalbuphine and butorphanol share a
favorable side effect profile, with a ceiling effect
observed in regard to respiratory depression.7 Even so,
patients receiving either of these agents should still
receive the same monitoring of vitals and sedation that
is used with other opioids. Both agents may produce
psychotomimetic side effects largely owing to their
agonist effects at the kappa opioid receptor. 

Unfortunately, drug shortages, especially of sterile
injectable products, will likely continue. Even with
increased and more timely reporting of actual and
potential drug shortages with the enactment of the
Food and Drug Safety and Innovation Act in 2011,
these shortages can still result in significant hardships
for healthcare facilities and patients alike. Potential

solutions are complex but likely involve creating man-
ufacturer incentives for quality products.4 As health
care providers, we must act to promptly create counter-
measures that protect the provision of patient care. A
blend of creativity, safeguards, and identifying as many
interprofessional advocates as possible are fundamen-
tal parts to creating a successful policy, procedure, or
protocol in response to drug shortages. 
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