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Purpose. Management of an acute shortage of parenteral opioid products
at a large hospital through prescribing interventions and other guideline-
recommended actions is described.

Summary. In early 2018, many hospitals were faced with a shortage of
parenteral opioids that was predicted to last an entire year. The American
Society of Health-System Pharmacists (ASHP) has published guidelines
on managing drug product shortages. This article describes the applica-
tion of these guidelines to manage the parenteral opioid shortage and the
impact on opioid dispensing that occurred in 2018. Our approach paral-
leled that recommended in the ASHP guidelines. Daily dispensing reports
generated from automated dispensing cabinets and from the electronic
health record were used to capture dispenses of opioid medications. Opi-
oid prescribing and utilization data were converted to morphine milligram
equivalents (MME) to allow clinical leaders and hospital administrators
to quickly evaluate opioid inventories and consumption. Action steps in-
cluded utilization of substitute opioid therapies and conversion of opioid
patient-controlled analgesia (PCA) and opioid infusions to intravenous
bolus dose administration. Parenteral opioid supplies were successfully
rationed so that surgical and elective procedures were not canceled or de-
layed. During the shortage, opioid dispensing decreased in the inpatient
care areas from approximately 2.0 million MME to 1.4 million MME and in
the operating rooms from 0.56 MME to 0.29 million MME. The combination
of electronic health record alerts, increased utilization of intravenous acet-
aminophen and liposomal bupivacaine, and pharmacist interventions re-
sulted in a 67% decline in PCA use and a 65% decline in opioid infusions.

Conclusion. A multidisciplinary response is necessary for effective man-
agement of drug shortages through implementation of strategies and
practices for notifying clinicians of shortages and identifying optimal al-
ternative therapies.

Keywords: drug shortage, injectable opioids, opioid infusions, patient-
controlled analgesia
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n early February 2018, hospitals first rec-

ognized a shortage of parenteral opioids
that was expected to last until the end of
2018."* The American Society of Health-
System Pharmacists (ASHP) published
results ofa 2018 hospital surveyindicating
a shortage of parenteral opioid formula-
tions.’® In the survey, 68% of respondents
indicated that parenteral opioid supplies
were limited enough to affect their daily
operations and patient care. Morphine,
fentanyl, and hydromorphone inject-
able formulations were most impacted.
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This shortage was believed to be created
by multiple factors. In response to the
opioid epidemic in the United States,
the Drug Enforcement Administration
restricted the amounts of active pharma-
ceutical ingredients available to pharma-
ceutical manufacturers. From 2016
through 2018, there was a 52% reduction
in opioid production. In 2017, a major
manufacturer stopped opioid produc-
tion, and as it held a large market share,
the disruption of this service line directly
impacted patient care.'
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In the spring of 2018, our hospital,
Brigham and Women’s Hospital in
Boston, MA, which is a 793-bed facility
within the Mass General Brigham inte-
grated health network, experienced an
acute shortage of injectable opioids. In
this report, our objective is to describe
the application of ASHP Guidelines
on Managing Drug Product Shortages
during a 1-year period (calendar year
2018).” Our second objective is to de-
scribe the changes in opioid dispensing
that occurred over the same period.

Response to the opioid
shortage

Recognizing that the opioid
shortage would impact patient care,
the pharmacy staff communicated
the problem to the hospital leader-
ship, who activated the hospital’s
emergency incident command system
(HEICS) (Table 1). The command
system established supply alloca-
tion, with prioritization of parental
opioid supply to the operating rooms
(ORs) and procedural areas, critical
intensive care units, and the emer-
gency department (Table 2). Due to
experiences with prior shortages, the
pharmacy adopted the ASHP guide-
lines” through an institutional infra-
structure. The hospital’s designated
drug product shortage team convened
every morning to discuss the inven-
tory of opioids that were available and
how the supply would be rationed to
meet the demands of the patients. The
hospital’s resource allocation com-
mittee was the source of data on opioid
inventories and utilization and served
as the working group for generating
electronic health record alerts to influ-
ence physician prescribing practices.
Clinical pharmacists identified sub-
stitute opioid therapies, which were
vetted through the pharmacy and
therapeutics committee on an ad hoc
basis, establishing a process for ap-
proving alternative therapies.

Our pharmacy purchasing staff
recognized the onset of the opioid
shortage in February 2018. As the
month progressed, available paren-
teral opioid options dwindled from unit

KEY POINTS

e The ASHP guidelines on
managing drug product short-
ages provide an effective
structure for facilitating op-
timal drug supplies during the
time of a significant opioid
shortage.

¢ A pharmacy leadership
plays an essential role in
drug shortage management
through communications with
suppliers, administrators,
healthcare providers, and
patients.

e At a hospital in Massachusetts
faced with a shortage of paren-
teral opioid products, supplies
of those medication were ra-
tioned through patient prioritiza-
tion and other strategies so that
surgical and elective procedures
were not canceled or delayed.

dose formulations to multidose formu-
lations, and more products went on
back-order status until they were finally
were out of stock. Our local distribu-
tors confirmed that there was a stut-
tering pattern of product availability.
They communicated that future opioid
purchasing would be allocated on the
basis of historical purchases. Later in
the same month, a manufacturer rep-
resentative cited plant problems and
confirmed that the company’s formu-
lations would not be routinely available
until the end of the year.®

Available opioids were purchased
from wherever supply was available,
including alternate local distributors
and registered 503B compounding fa-
cilities. Both commercial and com-
pounded products that had been
previously purchased were now pre-
pared in the pharmacy cleanroom.
We scheduled pharmacists, pharmacy
technicians, and pharmacy interns to
work during off-hours to meet the in-
creased sterile compounding demand.
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We used daily dispensing reports
generated from automated dispensing
cabinets (ADCs) and from our elec-
tronic health record for opioid medi-
cations on Schedules II through
V. We calculated morphine milligram
equivalents (MME) dispensed, using
the Centers for Disease Control and
Prevention tool and publications in
the medical literature on formulation
conversions, to measure opioid util-
ization.*'° The MME totals allowed the
hospital’s clinical and administrative
leaders to quickly determine ability to
schedule and perform surgical proced-
ures. For our reporting, we considered
opioid formulations dispensed rather
than the actual dose administered
to patients as a reflection of utiliza-
tion. We did not capture dispensing
of opioid agonist/antagonist anal-
gesics (buprenorphine, butorphanol,
nalbuphine, and pentazocine), benzo-
diazepines, muscle relaxants, hyp-
notics, or stimulants. Opioids used
for non-pain management indica-
tions (cough syrups, suppositories,
and topical agents) were also ex-
cluded. However, we did monitor use
of selected non-narcotic analgesics,
including oral and intravenous aceta-
minophen, oral ibuprofen (parenteral
ibuprofen is not on the hospital’s for-
mulary), parenteral ketorolac, and
liposomal bupivacaine.

Orders for continuous opioid infu-
sions and patient-controlled analgesia
(PCA) were carefully reviewed, as they
require multiple doses in a delivery
reservoir and often generate waste.
Whenever possible, PCA and infusions
were converted to intravenous opioid
bolus dose administration. In addition,
a daily goal was to limit opioid infu-
sions to ventilated patients, patients
requiring neuromuscular blockers,
and those with severe pain who re-
quired continuous opioid infusions as
a final option.

Soft- and hard-stop clinical decision
support alerts were created through the
electronic health record to influence
prescribing of opioid infusions and
PCA medications. (A soft stop allows a
clinician to continue to progress past
427
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the alert and order an opioid, whereas a
hard stop halts opioid prescribing.)

Postoperative pain, acute pain, and
chronic pain management patients
were transitioned from parenteral to
enteral therapy as soon as appropriate.
Unit-based clinical pharmacists were
equipped with daily patient lists and
asked to work with nurses to identify
good candidates for de-escalation of
therapy from parenteral to oral opioids.

There was daily shifting of paren-
teral opioid products in various for-
mulations and concentrations to meet
expected utilization demands. While
available opioid inventories impacted
these shifts, short beyond-use dating of
pharmacy-compounded opioid medi-
cations contributed as well.

During the shortage, nonopioid
oral formulations were encouraged
and some formulary restrictions were
removed. For example, restrictions on
intravenous acetaminophen, which
limited its use to enhanced recovery
after surgery (ERAS) pathways for up to
3 dose administrations in the 24-hour
postoperative period, were removed
during the last week of March 2018.
Intravenous acetaminophen was also
supplied to ORs and was utilized in
all hospitalized inpatients. Similarly,
restrictions limiting use of liposomal
bupivacaine to open abdominal ERAS
pathways were removed. Liposomal
bupivacaine became readily available
to physicians in surgical settings as an
alternative analgesic agent.

Results of response to the
drug shortage

The ASHP guidelines provided a
structure for organizing human re-
sources into teams that facilitated
decision making, action steps, and
communications for managing the
opioid shortage. Parenteral opioid sup-
plies were successfully rationed so that
surgical and elective procedures were
not canceled or delayed.

During the shortage, opioid
dispensing decreased in the inpatient
care areas from approximately 2 mil-
lion MME (in January 2018) to a nadir of
1.4 million MME (in April 2018) before
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increasing to 2.1 million MME (in
October 2018) (Appendix A). Similarly,
opioid dispensing decreased in the ORs
from 0.56 MME (in January 2018) to
a nadir of 0.29 million MME (in June
2018) before increasing to 0.56 MME (in
October 2018). These reductions were
largely driven by utilization of paren-
teral hydromorphone, which declined
significantly from 0.97 million MME (in
February 2018) to 0.16 million MME (in
March 2018) before increasing grad-
ually to preshortage levels in the fall
(October 2018). Parenteral morphine
was substituted for hydromorphone in
February and March but then became in
short supply. This resulted in utilization
declining in April 2018 and remaining
at that level throughout the year. For
inpatient care, oral opioids and intra-
venous fentanyl dispensing remained
stable throughouttheyear (AppendixB).
In our ORs, fentanyl dispensing de-
clined 58%, from 0.12 million MME (in
February 2018) to a nadir of 0.04 mil-
lion MME (in April 2018) (Appendix C).
Similarly, remifentanil dispensing de-
clined by 43%, from 0.39 million MME
(in January 2018) to 0.23 million MME
(in April 2018). These shortages were
offset by sufentanil dispensing, which
tripled in March 2018 and remained ele-
vated through the remainder of the year.

The combination of electronic
health record alerts and pharmacist
intervention produced a 67% decline
in PCA use, which was decreased
from 1.1 million MME (in February
2018) to 0.36 million MME (in March
2018). Thereafter, PCA use increased
steadily until reaching preshortage
levels in October 2018 (Appendix D).
Likewise, opioid infusions decreased
by 65%, from 0.78 million MME (in
February 2018) to a nadir of 0.27 mil-
lion MME (in March 2018) and re-
turned to routine dispensing levels in
December 2018.

While there were no significant
changes in the dispensing of oral acet-
aminophen, oral ibuprofen, and paren-
teral ketorolac each month, dispensing
of intravenous acetaminophen and
liposomal bupivacaine changed dra-
matically (Appendix E). Intravenous

acetaminophen  dispensing
steadily over several months, reaching a
peak total of 4,414 g in November 2018.

rose

Liposomal bupivacaine dispensing
increased to a peak total of 60.2 g in
July 2018.

The 2018 opioid shortage occurred
acutely at our institution. Our greatest
challenge was managing an approxi-
mately 28% reduction in opioid MME
dispensing from April through June.
When we analyzed data for the entire
year, there were decreases in total MME
dispensing of 12.2% and 13.6% from
dispensing levels in 2016 and 2017,
respectively.

Discussion

Drug shortages have been com-
monly reported, affecting broad
categories of medications and popu-
lations of patients.>® ASHP has pub-
lished guidelines to help pharmacy
departments organize, establish struc-
ture, and create actionable steps to
manage medication shortages.” We
applied these guidelines to manage
a parenteral opioid shortage in 2018.
The guidelines helped create an overall
hospital goal, drive decision making on
opioid and nonopioid medication se-
lection, and facilitate communication
of substitutions and dose equivalents to
clinicians. Furthermore, the guidelines
helped allocate pharmacist resources
to intercept and change prescribing of
PCA and opioid infusions and helped
foster transition to therapeutic alterna-
tives. Finally, the guidelines helped sus-
tain this structure and corresponding
action steps for the 12 months while the
shortage lasted. We found that despite
a significant reduction in opioid MME
dispensing early in the shortage, no
procedures were canceled or delayed.
However, there was a dramatic increase
in use of nonopioid alternatives, specif-
ically intravenous acetaminophen and
liposomal bupivacaine, as the shortage
progressed.

Shortages have been attributed
to manufacturers, regulatory agen-
cies, and misaligned profits and re-
wards.!"* Along with rising stress and
frustration among providers, pricing of
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available and alternative medications
have risen as well. Researchers at a
children’s hospital evaluated the impact
of an intravenous opioid shortage on
postoperative pain control in a pediatric
cardiac intensive care unit.”® Despite a
switch to available alternative parenteral
opioids, the researchers did not find an
increase in the rate of uncontrolled pain
or an increase in adverse events. These
outcomes were attributed, in part, to
the education provided by clinical phar-
macists. Another study evaluated the
rates of prescribing errors in a pediatric
intensive care unit before and after a
national shortage of fentanyl and in-
jectable benzodiazepines and found no
significant differences.’® A recent study
evaluated the impact of the parenteral
opioid shortage on prescribing patterns
and pain control in hospitalized cancer
patients receiving palliative care. The in-
vestigators found that fewer parenteral
opioids were prescribed and fewer pa-
tients achieved improved pain scores.”

Our study had a number of limi-
tations. We used opioid dispensing
activity as a surrogate for opioid admin-
istrations. We did not capture all medi-
cations that could have been dispensed
for acute and chronic pain. We did
not account for specific opioid doses
for patients and for opioids that were
wasted or returned to the pharmacy or
an ADC. We did not assess pain scores
or patient satisfaction. Finally, we did
not take into consideration patient
acuity, number of surgeries, or patient
admission volume.

The study also had some strengths.
Numerous publications alert clinicians
of existing drug shortages, but few pro-
vide recommendations on steps to take
in managing a drug shortage. As our
hospital provides care for a broad scope
of medical and surgical patients, the ex-
perience described here is likely appli-
cable to many US hospitals.

The management of an opioid
shortage starts with early identification of
the problem, ensuring an ample supply
of alternative analgesic agents, and res-
ervation of opioids for patient cases that
cannot do without them. These strategies
can be implemented regardless of any
431
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type of drug shortage to limit the severity
and duration of insufficient supply.

Conclusion

ASHP guidelines
drug shortages provided a structure

on managing

for creating teams and action steps to
coordinate a hospital response. These
guidelines outlined strategies for our
pharmacy department to take a lead-
ership role in communicating with
clinicians, administrators, and patients
about the opioid shortage. Also, the
guidelines specified an operational and
therapeutic assessment of the shortage
in order to implement temporary pro-
cedures, alternative therapeutics, in-
formation system changes, and patient
prioritization. Our use of these guide-
lines was essential to our success in
mitigating the impact of the shortages
on the quality of patient care.
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Appendix A—Opioid dispensing for inpatient and operating room (OR) care in 2018
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Appendix B—Opioid patient-controlled analgesia (PCA) and opioid infusions dispensed for inpatient and operating room

care in 2018

Morphine Milligram Equivalents (mg)
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Appendix C—Adjunctive nonopioid medications dispensed to operating rooms and inpatients in 2018
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Appendix D—Opioids dispensed to hospitalized inpatients in 2018
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Appendix E—Opioid medications dispensed to operating rooms (ORs) in 2018
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