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Perioperative analgesic administration during the 2018 parenteral opioid shortage in the United
States – A retrospective analysis

Perioperative drug shortages in the United States are becoming
more frequent [1]. In 2018, manufacturing disruptions in the wake of
natural disasters led to nationwide shortages of parenteral fentanyl,
hydromorphone, and morphine [2]. In the wake of a nationwide opioid
epidemic and recommendations by the American Society of Anesthe-
siology (ASA) to reduce perioperative opioid usage we examined peri-
operative analgesic administration and its modifying factors for sur-
geries performed at an academic, tertiary hospital.

This retrospective, cross-sectional study collected perioperative
medical records in the 2018 calendar year from Epic Clarity. Records of
adult (> 18 years of age) patients undergoing one noncardiac surgical
procedure under general anesthesia during a single hospital encounter
were included. The parenteral opioid shortage occurred between March
and May of 2018. Opioid-sparing analgesia is defined as < 50 oral
morphine milligram equivalents (MME) per procedure. Multimodal
nonopioid analgesia was defined as preoperative or intraoperative use
of > 2 nonopioid medications, including acetaminophen, cycloox-
ygenase inhibitors, dexamethasone, gabapentinoids, lidocaine, and
ketamine. Multivariable logistic regression and mixed effects models
were fitted to predict opioid-sparing, multimodal analgesia. Means with
standard deviations (SD) and 95% CIs were calculated. This study was
approved by the Stanford University Institutional Review Board with a
waiver to consent individual patients.

The study included 13,869 patients, with 3603 before (1646 men;
mean [SD] age, 55.3 [18.2] years), 2866 during (1204 men; 55.4 [18.0]
years), and 7400 after the shortage (3293 men; 53.9 [17.9] years).
Administration frequencies of fentanyl, hydromorphone, and morphine
decreased during the shortage (−38%, −9%, and −1%, respectively),
whilst those for therapeutic alternatives, including alfentanil, su-
fentanil, methadone, and meperidine increased (Fig. 1).

Administration frequencies for all opioids returned to baseline after
the shortage. Compared to before the shortage, MMEs per procedure
decreased by 2% (95% CI: −2 to 6%; P = 0.3) and nonopioid analgesia
administration decreased by 4% (95% CI, −16 to 25%; P = 0.68) after
the shortage. Interestingly, exposure to the opioid shortage predicted an
increase in opioid-sparing, multimodal analgesia by only 3% (95% CI,
−7 to 13%; P = 0.7).

After the shortage, opioid dosing in cases involving residents was
16% higher than those without residents (95% CI: 12 to 20%,
P < 0.001). Anesthesiologists with < 20 years post-residency experi-
ence decreased 8% (95% CI: 2 to 14%, P = 0.01), while that for an-
esthesiologists with > 20 years of experience increased 7% (95% CI:
0% to 15%, P = 0.05). Higher ASA class, chronic pain, and depression/
anxiety diagnoses were associated with 12 ± 5%, 43 ± 11%, and
10 ± 4% more MMEs, respectively. Opioid administration during

regular operation hours decreased by 5% MMEs, while it increased
during “call” hours by 15 ± 8% MMEs. Ambulatory cases were asso-
ciated with 20 ± 8% decreases in MMEs, whereas non-ambulatory
cases involving hospitalization were associated with a 14 ± 6% in-
crease.

Our analysis revealed no significant change in intraoperative opioid
usage after the parenteral opioid shortage. In other words, limiting the
supply of common intravenous opioids was not associated with provi-
sion of opioid-sparing, multimodal analgesia, even in the wake of a
nationwide opioid epidemic. Our work corroborates recent work that
perioperative analgesic administration may be attributable to anesthe-
siologist-specific factors [3,4]. We expanded this literature by con-
sidering resident involvement and anesthesiologist years of experience,
which were both associated with increased intraoperative MMEs. De-
spite the known increased risks of opioid-related adverse drug events in
postsurgical hospitalized patients [5], we observed a positive correla-
tion between intraoperative opioid administration and late surgical
scheduling or inpatient hospitalizations, representing opportunities for
education and behavior modification.

Exposure to the opioid shortage did not independently increase the
likelihood that anesthesiologists will provide opioid-sparing, multi-
modal analgesia. Better understanding of factors resulting in sustained
delivery of opioid-sparing multimodal analgesia are warranted.
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Fig. 1. Time trend of intraoperative opioid usage based on administration frequency. Drug usage was defined as any administration of one of the opioids within the
anesthesia record and then normalized by the number of cases per month. The administration frequencies of alfentanil, sufentanil, meperidine, and methadone (A/S/
M/M) are listed combined. Intraoperative administration frequencies during OS decreased for fentanyl by 38% and for hydromorphone by 9%, while those for
sufentanil (12%), alfentanil (19%), and methadone (8%) increased.
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