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Abstract

Oliceridine is a new class of p-opioid receptor agonists, which is relatively selective to p-opioid receptors and
exerts analgesic effects by interacting with p-opioid receptors (MORS). Compared with morphine, it has the
characteristics of fast onset, strong analgesic effect, low incidence of respiratory depression and gastrointestinal
adverse reactions, and less neurological complications. It is a safe and effective intravenous analgesic, providing a
better choice for the treatment of patients with moderate to severe acute pain. In this paper, the mechanism of
action, pharmacodynamics and pharmacokinetics, clinical application and development trend of oliceridine were

reviewed, so as to provide theoretical basis for clinical application.
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Introduction value [2].

The use of opioid analgesics in postoperative pain
management remains popular due to its powerfu] OplOldS work by interacting with OplOld receptors,

effects, rapid onset time and a wide range of Which belong to a group of G protein-coupled receptors

formulations [1]. Oliceridine is a novel class of p-
opioid agonists, which is now used in the treatment
of acute pain in perioperative patients. Similar to
classic opioid analgesics such as morphine, oliceridine
activates both the G-protein and B-arrestin pathways
to exert analgesic effects. However, unlike
morphine, oliceridine belongs to G protein-based
agonists, which is able to activate G protein, and
at the same time, it is much less potent than
morphine in the recruitment of B-arrestin, so it can
significantly reduce respiratory depression, nausea and
vomiting, and other adverse effects, and therefore has

a strong clinical application value and scientific research

(GPCRs) responsible for facilitating pain relief in the
central and peripheral nervous systems [3]. p-Opioid
receptors (MORS) are the main targets of opioid
analgesics. Upon activation, presynaptic MORS inhibit
the release of excitatory neurotransmitters associated
with pain signaling, such as substance P and glutamate.
Post-synaptic receptors hyperpolarize postsynaptic
neurons, resulting in inhibition of afferent
transmission. This modulation of the pain pathway
reduces pain signaling and alters pain perception,

leading to pain inhibition [4].

In 2020, the FDA labeled oliceridine as a biased opioid
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agonist. Oliceridine is approved for “the treatment of
moderate to severe acute pain in adults whose pain is
severe enough to require intravenous opioids for those
for whom there are no adequate alternative
treatments.” Compared to morphine or fentanyl,
preliminary studies of Oliceridine shows that the drug
has three times the preference for G-protein signaling
when activating the p-opioid receptor compared to b-
arrestin. In terms of pain relief, it is more effective than

morphine.

Pharmacodynamics and Pharmacokinetics

DeWire SM et al. obtained ED50 values of 0.9 and
4.9 mg/kg for oliceridine and morphine, respectively,
in a pharmacokinetic assay of the hot-plate test in mice
at 56°C, in which both drugs showed maximum
potency. Peak oxybutynin analgesia lasted 5 min
compared with 30 min for morphine, and the duration
of action was similar for both drugs (=90 min) [5]. In
a crossover study in male volunteers (n=6), the
geometric mean Cmax of a 1.5 mg dose of oxybutynin
after 1,5, and 15 min of intravenous infusion was
34.9, 32.3, and 35.5 ng/mL, respectively, but decreased
to 24 ng/mL after 30 minutes of intravenous
infusion [6]. This indicates that the analgesic effect of
oliceridine is precise, as well as having a rapid onset of
action and not easily accumulating. It is therefore
hypothesized that patient satisfaction and comfort may
be higher.

In addition, according to an in vitro study, oliceridine
is metabolized primarily by cytochrome P, (CyP) 3A4
and cytochrome P2D6, and to a lesser extent by
cytochrome P, and cytochromes P2Cg and cytochrome
P2C19; these metabolites are inactive (with no
appreciable activity at p-opioid receptors). Clearance
decreases slightly with increasing doses of oliceridine,
especially at doses >2 mg. The primary route of
elimination of oliceridine is metabolic clearance
(primarily oxidation followed by glucuronidation;
other biotransformation pathways include N-
dealkylation, glucuronidation, and dehydrogenation).
Most (=70%) of the metabolites are excreted in the
urine, with the remainder excreted in the feces [2].
Data from the study by Nafziger AN, et al. suggest
that in patients with renal impairment, the dosage

of oliceridine does not require adjustment. In patients

with mild or moderate hepatic impairment, the initial
dose does not need to be reduced, but these
patients may require a smaller subsequent dose.
Patients with severe hepatic impairment may require
reductions in both the initial and subsequent doses

[7].

Therefore, the use of oliceridine during a patient's
pain management needs to be monitored for laboratory
findings of the patient's hepatic and renal function in
order to dynamically adjust the medication dose of
oliceridine to increase the safety of the patient's pain

management.

Clinical Use of Oliceridine

Neil K. Singla et al. completed a phase III clinical trial
of oliceridine for postoperative autonomic analgesia
after abdominal surgery [8] The trial recruited 401
patients and concluded that all oliceridine was effective
for analgesia, with efficacy rates of 61.0%, 76.3%, and
70.0% for 0.1, 0.35, and 0.5 mg regimens, respectively,
as compared to placebo and morphine, respectively,
with efficacy rates of 45.7% (P<o0.05) and 78.3%,
respectively. Also after analysis, the 0.35 mg and 0.5
mg on-demand dose regimens had equivalent analgesic
effects to morphine. In the oliceridine regimen, RSB
(RSB,

respiratory safety events) showed a dose-dependent

representing the cumulative duration of

increase across oliceridine regimens (mean hours
[standard deviation] 0.1 mg: 0.43 [1.56]; 0.35 mg: 1.48
[3.83]; 0.5 mg: 159 [4.26]; all comparisons not
significant at P > 0.05 vs. placebo: 0.60 [2.82]). The
RSB measure for morphine was 1.72 (3.86) (P < 0.05
vs. placebo). Gastrointestinal adverse events increased
in a dose-dependent manner in the demand-dose
regimen of oliceridine (0.1 mg: 49.4%; 0.35 mg: 65.8%;
0.5 mg: 78.8%; vs. placebo: 47.0%; and morphine:
79.3%). A lower percentage of patients experienced
nausea or vomiting with the two equivalent pain relief
regimens, 0.35 mg and 0.5 mg, compared with

morphine.

The team therefore concluded, based on the trial
data, that orlistat is a safe and effective intravenous
analgesic for the relief of moderate-to-severe acute
postoperative pain in patients undergoing abdominal

surgery. Since the low-dose 0.1 mg oliceridine regimen
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was superior to placebo but not as effective as the
morphine regimen, safety comparisons with morphine
were only relevant to the two equivalent analgesic
dosage groups of 0.35 and 0.5 mg, suggesting a
favorable safety and tolerability profile in terms of
respiratory and gastrointestinal adverse effects
compared with morphine. These findings support the
potential for oliceridine to provide a new treatment
option for patients with moderate to severe acute pain
The trial used a

patient-induced analgesia protocol,

requiring intravenous opioids.
postoperative
analysed the data according to the frequency of patient
need, and attempted to compare it with the classical
drug morphine to assess the analgesic effect, and the
conclusions drawn from the comparison with the
placebo control group were authentic and reliable, and

were instructive.

Therefore, it can be assumed that oliceridine can be
used in postoperative analgesia mode in the future to be
used in combination with other analgesic and sedative
drugs, and widely used for postoperative analgesia. At
the same time, the conclusion of this study shows that
the adverse effects of opioids after multiple interval
administration of oliceridine are less than those of
morphine, and the incidence of nausea and vomiting
and respiratory depression is low, so it is more suitable

for patients' long-term analgesia.

Use of opioids to address postoperative pain is a
major risk factor for the emergence of PONV [9]. It is
well known that conventional opioids, regardless of
administration route, increase the risk of postoperative
nausea and vomiting in a dose-dependent manner
[9,10]. Timothy L Beard et al. designed two phase III
randomized, placebo, and morphine-controlled studies
for  patients undergoing  bunionectomy  or
abdominoplasty [11]. The study provided analgesic
effects with on-demand doses of oliceridine at 0.1, 0.35,
and 0.5 mg, utilizing a clinical endpoint 'complete
gastrointestinal response' to assess gastrointestinal
tolerance. 'Complete gastrointestinal response’ was
defined as the proportion of patients without vomiting
and without rescue antiemetics, used to describe the
of oliceridine

gastrointestinal tolerability profile

compared to morphine.

A logistic regression model was used to compare
oliceridine with morphine after adjusting for analgesic
effect (using the total sum of pain intensity difference
[SPID]-48/24 [bunionectomy/abdominoplasty], and
the previous score within 6 hours before rescue). This
analysis excluded patients receiving placebo and was
performed separately for each study and combined
data from both studies. In unadjusted analysis,
significantly more patients achieved complete
gastrointestinal response at demand dose in the placebo
(76.4%), 0.1 mg (68.0%), and 0.35 mg (46.2%) groups
compared to 1 mg morphine (30.8%), p < 0.005. In
adjusted analysis, after controlling for analgesic
effect, the odds ratio for complete gastrointestinal
response was 3.14 (95% CI: 1.78, 5.56; p < 0.0001) for
the bunionectomy surgery study and 1.92 (95% CI: 1.09,
3.36; p = 0.024) for the abdominoplasty surgery study.
After controlling for analgesic effect (constant SPID-
48/24), the odds ratio for complete gastrointestinal
response was higher for oliceridine compared to
morphine, indicating better gastrointestinal tolerability

of oliceridine.

Whether oliceridine can become an important
component of multimodal analgesia, especially for
patients with risk factors such as advanced age,
obesity,
whether the

and sleep apnea syndrome, depends on
incidence of adverse events associated
with oliceridine, such as respiratory depression and
gastrointestinal complications, is reduced. Although it
is clear that oliceridine reduces the incidence of
gastrointestinal adverse events [12-14], its ability
to reduce the risk of opioid-induced respiratory
depression remains inconclusive [8,11]. Subsequent
clinical studies have shown that in both young and
elderly healthy volunteers, oliceridine has fewer
occurrences of OIRD (respiratory depression) compared
to morphine [15]. Pieter et al. attempted to compare
the degree of respiratory depression in subjects by
oliceridine versus morphine in a clinical trial which,
by comparing the degree of decrease in two important
respiratory parameters: end-tidal Pco2 versus Vg55 in
healthy volunteers, and by matching the patients
even with an arterial blood gas analysis with the drug's
blood concentration, concluded that a low dose of
oliceridine (0.5mg) had no significant respiratory
effects [16].
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The high dose (2mg) of oliceridine and both doses of
morphine (2mg/8mg) caused respiratory depression,
with  the

administration.After

peak occurring o0.5-1th after
the peak effect,
depression induced by oliceridine returned to baseline

opioid
respiratory

levels more rapidly than morphine. The effect-site
concentrations that caused a 50% decrease in Vg55 were
29.9 + 3.5 ng/ml and 21.5 + 4.6 ng/ml, respectively,
with a 5-fold difference in equilibrium half-life of
blood: oliceridine 44.3 + 6.1 min versus morphine 2,14
+ 2,7 min. Respiratory pharmacodynamics differed
between oliceridine and morphine with oliceridine 's
respiratory depression onsetting more quickly,
resolving more rapidly, and over time, with less
respiratory depression. Also, the trial captured CYP2D6
genotypes from subjects and showed that subjects
with the three poorer quality CYP2D6s showed a
significant difference of approximately 50% in
oliceridine clearance, resulting in higher plasma
concentrations of low and high doses of oliceridine. The
trial reasonably controlled for differences in hepatic
metabolism levels in the subjects, leading to more

convincing conclusions.

By analysing the data from this trial, it can be seen
that the degree and duration of respiratory depression
by oliceridine is milder than that of morphine, but the
degree of respiratory depression by oliceridine shows a
dose-dependence as the dose of use increases, so that
respiratory monitoring of the patient when using
oliceridine should not be neglected in practical clinical

work.

Laurence et al. designed a randomized controlled trial
to evaluate the effects of oliceridine on neurocognitive
function [17]. The trial also compared oliceridine to
morphine, Before and after dosing, neurocognitive
tests, cold pressor test, and plasma drug concentrations
were obtained at regular intervals. Antinociception
served as the measure of benefit, and slowing of
saccadic peak velocity and increased body sway as the
measures of neurocognitive harm. Through statistical
analysis, the results are obtained: The oliceridine and
morphine C50 values, i.e., the effect-site concentrations
causing 50% effect, were as follows: antinociception, 13
+ 2 and 23 * 7 ng/ml; saccadic peak velocity, 9o + 14
and 54 + 15 ng/ml; and body sway, 10 + 2 and 5.6 + 0.8

ng/ml, respectively. The ratio oliceridine/morphine of
the therapeutic indices, 10 + 2 and 5.6 + 0.8 ng/ mL,
respectively. C50(benefit)/Cso(harm), were 0.34 (95%
Cl, 0.17 to 0.7; P < 0.01) for saccadic peak velocity and
0.33 (0.16 to 0.50; P < 0.01) for body sway. The
oliceridine utility was positive across the effect-site
concentration 5 to 77 ng/ml, indicative of a greater

probability of benefit than harm.

The morphine utility was not significantly different
from o to 100 ng/ml. Over the concentration range 15
to 50 ng/ml, the oliceridine utility was superior to that
of morphine (P < 0.01). Similar observations were made
for body sway. We conclude that in the range of clinical
concentrations, when analgesia and neurocognitive
function are taken into account, oliceridine is a safer
analgesic than morphine. As a neuroanesthetic drug,
oxalidine's effect on the neurocognitive function of
patients directly affects the legitimate scope of clinical
application of this drug. The addiction and dependence
of opioids limit the wide application of its analgesic
effect. Therefore, the trial by Laurence et al. well
validated  the safety  of
demonstrating that the drug is safer in neurocognitive

clinical oliceridine,
function and has fewer neurological complications than

morphine at certain concentrations.

Summary and Outlook

Ideal narcotic analgesics in addition to providing
good analgesic effect, minimizing adverse reactions is
also a crucial part. Oliceridine, as a p-receptor agonist,
activates the G protein pathway and minimizes the
recruitment of [-arrestin, thereby reducing the

occurrence of nausea, vomiting, neurocognitive
function and other adverse reactions during analgesia.
We have been pursuing safer perioperative anesthesia
analgesia, so the successful clinical application of
oliceridine provides a new clinical idea for our

physicians' anesthesia management.

Of course, one thing we can't ignore, Oliceridine may
be a safer analgesic, but currently there is limited
research on it. Extensive clinical trials are needed to
confirm its efficacy and safety before it can be safely
used in multimodal pain management in clinical

settings.

Manuscript no: 2582-0370-8-250
Asp Biomed Clin Case Rep

Volume: 8

Issue: 3 253



Citation: Li R. Oliceridine: Progress in Clinical Research on a New Analgesic Drug. Asp Biomed Clin Case Rep. 2025 Aug

28;8(3):250-55.

Conflict of Interest
The author has read and approved the final version
of the manuscript. The author declares no conflicts of

interest.

References

[1] Lovich-Sapola J, Smith CE, Brandt CP. Postoperative
pain control. Surg Clin North Am. 2015 Apr;95(2):301-
18. [PMID: 25814108]

[2] Markham A. Oliceridine: First Approval. Drugs.
2020 Nov;80(16):1739-44. Erratum in: Drugs. 2020
Nov;80(17):1871. [PMID: 33025536]

[3] Faouzi A, Varga BR, Majumdar S. Biased Opioid
Ligands. Molecules. 2020 Sep 16;25(18):4257. [PMID:
32948048]

[4] Wang A, Murphy J, Shteynman L, Daksla N, Gupta
A, Bergese S. Novel Opioids in the Setting of Acute
Pain: A
Pharmaceuticals (Basel). 2023 Dec 25;17(1):29. [PMID:
38256863]

[5] DeWire SM, Yamashita DS, Rominger DH, Liu
G, Cowan CL, Graczyk TM, Chen XT, Pitis PM,
Gotchev D, Yuan C, Koblish M, Lark MW, Violin JD. A G
protein-biased ligand at the p-opioid receptor is

Postoperative Narrative Review.

potently analgesic with reduced gastrointestinal and
respiratory dysfunction compared with morphine. ]
Pharmacol Exp Ther. 2013 Mar;344(3):708-17. [PMID:
23300227

[6] Soergel DG, Subach RA, Sadler B, Connell J, Marion
AS, Cowan CL, Violin JD, Lark MW. First clinical
experience with TRV130: pharmacokinetics and
pharmacodynamics in healthy volunteers. J Clin
Pharmacol. 2014 Mar;54(3):351-57. [PMID: 24122908]
[7] Nafziger AN, Arscott KA, Cochrane K, Skobieranda
F, Burt DA, Fossler M]J. The Influence of Renal or Hepatic
Impairment on the Pharmacokinetics, Safety, and
Tolerability of Oliceridine. Clin Pharmacol Drug Dev.
2020 Jul;9(5):639-50. [PMID: 31697049]

[8] Singla NK, Skobieranda F, Soergel DG, Salamea M,
Burt DA, Demitrack MA, Viscusi ER. APOLLO-2: A
Randomized, Placebo and Active-Controlled Phase III
Study Investigating Oliceridine (TRV130), a G Protein-
Biased Ligand at the p-Opioid Receptor, for
Management of Moderate to Severe Acute Pain
Following  Abdominoplasty.
Sep;19(7):715-31. [PMID: 31162798]

[9] Roberts GW, Bekker TB, Carlsen HH, Moffatt CH,

Pain Pract. 2019

Slattery PJ, McClure AF. Postoperative nausea and
vomiting are strongly influenced by postoperative
opioid use in a dose-related manner. Anesth Analg.
2005 Nov;101(5):1343-48. [PMID: 16243992]

[10] Shaikh SI, Nagarekha D, Hegade G, Marutheesh M.
Postoperative nausea and vomiting: A simple yet
complex problem. Anesth Essays Res. 2016 Sep-
Dec;10(3):388-96. [PMID: 27746521]

[11] Beard TL, Michalsky C, Candiotti KA, Rider P,
Wase L, Habib AS, Demitrack MA, Fossler M]J, Viscusi
ER. Oliceridine is Associated with Reduced Risk of
and Need for
Compared to Morphine: Exploratory Analysis from

Vomiting Rescue Antiemetics

Two Phase 3 Randomized Placebo and Active
Controlled Trials. Pain Ther. 2021 Jun;10(1):401-13.
[PMID: 33210266]

[12] Ayad S, Demitrack MA, Burt DA, Michalsky C, Wase
L, Fossler MJ, Khanna AK. Evaluating the Incidence of
Opioid-Induced Respiratory Depression Associated with
Oliceridine and Morphine as Measured by the
Frequency and Average Cumulative Duration of Dosing
Interruption in Patients Treated for Acute Postoperative
Pain. Clin Drug Investig. 2020 Aug;40(8):755-64.
[PMID: 32583295]

[13] Dahan A, van Dam CJ, Niesters M, van Velzen M,
Fossler MJ, Demitrack MA, Olofsen E. Benefit and Risk
Evaluation of Biased p-Receptor Agonist Oliceridine
versus Morphine. Anesthesiology. 2020 Sep;133(3):559-
68. [PMID: 32788558]

[14] Bergese S, Berkowitz R, Rider P, Ladouceur M,
Griffith S, Segura Vasi A, Cochrane K, Wase L,
Demitrack MA, Habib AS.
Postoperative Respiratory Depression with Oliceridine

Low Incidence of
Compared to Morphine: A Retrospective Chart Analysis.
Pain Res Manag. 2020 Oct 24;2020:7492865. [PMID:
33163127]

[15] Tan HS, Habib AS. Safety evaluation of oliceridine
for the management of postoperative moderate-to-
severe acute pain. Expert Opin Drug Saf. 2021
Nov;20(11):1291-98. [PMID: 34370562]

[16] Simons P, van der Schrier R, van Lemmen M,
Jansen S, Kuijpers KWK, van Velzen M, Sarton E, Nicklas
T, Michalsky C, Demitrack MA, Fossler M, Olofsen E,
Niesters M, Dahan A. Respiratory Effects of Biased
Older

Pharmacokinetic-Pharmacodynamic Comparison with

Ligand Oliceridine in Volunteers: A
Morphine. Anesthesiology. 2023 Mar 1;138(3):249-63.

[PMID: 36538359]

Manuscript no: 2582-0370-8-250
Asp Biomed Clin Case Rep

Volume: 8

Issue: 3 254


https://pubmed.ncbi.nlm.nih.gov/25814108/
https://pubmed.ncbi.nlm.nih.gov/33025536/
https://pubmed.ncbi.nlm.nih.gov/32948048/
https://pubmed.ncbi.nlm.nih.gov/38256863/
https://pubmed.ncbi.nlm.nih.gov/23300227/
https://pubmed.ncbi.nlm.nih.gov/24122908/
https://pubmed.ncbi.nlm.nih.gov/31697049/
https://pubmed.ncbi.nlm.nih.gov/31162798/
https://pubmed.ncbi.nlm.nih.gov/16243992/
https://pubmed.ncbi.nlm.nih.gov/27746521/
https://pubmed.ncbi.nlm.nih.gov/33210266/
https://pubmed.ncbi.nlm.nih.gov/32583295/
https://pubmed.ncbi.nlm.nih.gov/32788558/
https://pubmed.ncbi.nlm.nih.gov/33163127/
https://pubmed.ncbi.nlm.nih.gov/34370562/
https://pubmed.ncbi.nlm.nih.gov/36538359/

Citation: Li R. Oliceridine: Progress in Clinical Research on a New Analgesic Drug. Asp Biomed Clin Case Rep. 2025 Aug
28;8(3):250-55.

[17] Moss L, Hijma H, Demitrack M, Kim J, Groeneveld
GJ, van Velzen M, Niesters M, Olofsen E, Dahan A.
Neurocognitive Effect of Biased p-Opioid Receptor
Agonist Oliceridine, a Utility Function Analysis and
Comparison with Morphine. Anesthesiology. 2023 Dec
1;139(6):746-56. [PMID: 37656771]

L |
% Asploro
tyd P Pvt Ltd

Keywords: Oliceridine, Analgesic Drug, Clinic
Manuscript no: 2582-0370-8-250 Volume: 8 Issue: 3 255
Asp Biomed Clin Case Rep


https://pubmed.ncbi.nlm.nih.gov/37656771/

