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Abstract - Pain can be reduced in a variety of ways,
including pharmacotherapy and surgery. Opioids are a class of
drugs that efficiently treat moderate to severe acute and
ongoing discomfort, which can accentuate
characteristics of their daily Regarding acute
discomfort, the expected physiological response to
disagreeable stimuli, which is typically linked to serious
illness or trauma (State Medical Boards Federation of the
United States, 1998. The term "chronic pain" refers to
suffering that lasts longer than the expected duration of
recuperation or everyday suffering for the expected duration
of recuperation or everyday suffering for extending beyond
three months (Davis et al., 2017). The utilization of opioids is
commonly used as the standard of care for both acute and
chronic pain related to palliative care.

several
lives.
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Classification of Opioids

Buprenorphine
Pentazocine
Butorphanol

Buprenorphine

Synthetic

butorphanol, levorphanol
Benzomorphans:
pentazocine

Traditional Origin Function
Strong Naturally occurring Pure agonists
Morphine Morphine Morphine
Pethidine Codeine Fentanyl
Fentanyl Papavarine Alfentanil
Alfentanil Thebaine Remifentanil
Remifentanil Sufentanil
Sufentanil Semisynthetic
Diamorphine Partial agonist
Intermediate Dihydrocodeine Buprenorphine

Agonists-antagonists
Pentazocine

Nalbuphine Phenylpyperidines: Nalbuphine
pethidine, fentanyl, alfentanil, Nalorphine
Weak sufentanil
Codeine Diphenylpropylamines: Pure Antagonists
methadone, dextropropoxyphene Naloxone
Morphinans: Naltrexone

The therapeutic margin for opioidsOne of the most severe
symptoms of opioid agonist poisoning is a narrow therapeutic

with
margin

index,
Opioids'

therapeutic

The most severe toxicity caused by opioid agonists is typified
by a limited therapeutic index, respiratory depression, which
is a potentially fatal illness, so most of the time there is a

careful balancing act between opioids and reducing pain
without using respiratory depressants ,which is a potentially
fatal illness, so most of the time there is a careful balancing
act between opioids and reducing pain without using
respiratory depressants. This is a feature that distinguishes the
therapeutic of opioids.
In order to treat post-operative pain in adult patients, for
instance, the need for morphine doses must decrease with age.
It is also important to understand the patient's features, how
they perceive pain, how intense it is, how long it should
persist,
Understanding opioid metabolism is critical, as variations in
concentrations of parent drugs or their metabolites can
significantly therapeutic Opioid
metabolism shows Variations in the concentrations of the
parent medication or its active metabolites at the site of action
may be the cause of interindividual heterogeneity in the opioid

use

and narcotic medicines and dosage selection.

influence outcomes.

response. Opioid metabolism affects active site concentrations
in addition to variations in absorption and distribution (see
Transporters of Opioids section). The primary enzymes
responsible for the significant metabolism of all opioid
medications are CYPs (cytochrome P450) and UDP-
glucuronosyltransferases (UGTs), which also play a role in
secondary metabolic pathways. Even so, a large number of
opioids are metabolized by CYP3A4. The highly polymorphic
CYP2D6 plays a crucial role in increased clinical interest in
less potent opioids.

Table 1 Summary of in vitro studies investigating the impact of the CYP2D6 genetic polymorphism on opioid metabolism
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CYP450 isoforms in vitro investigations (Table 1). It is
commonly known that a portion of the patient population
lacks the ability to convert codeine into morphine, a strong mu
opioid agonist and painkiller. The first in vitro investigation to
identify the potential genetic mechanism behind this
impairment showed that CYP2D6 plays a part in codeine O-
demethylation, with EM and PM human liver microsomes
differing in intrinsic clearance (CLint) by more than 70 times.
Furthermore, quinidine's strong suppression of morphine
production and a noteworthy association between codeine's O-
demethylation rates and the prototypical CYP2D6 substrate
dextromethorphan underscored the function of CYP2D6.48
Mortimer et al.49 reported similar results, demonstrating a
high association between liver CYP2D6 concentration and
codeine O-demethylation.

pharmacogenetics. Because of the notable interindividual
variability in P-gp expression and function, the transport of
opioid substrates by P-gp is a crucial factor to take into
account when studying opioid pharmacogenetics. For
instance, in healthy individuals, the expression of liver
ABCB1 mRNA fluctuates 200 times, while the corresponding
protein levels vary 20 to 50 times.143,144 In the same way,
intestinal P-gp protein expression varies two to ten times.145
The naturally occurring genetic variants of the ABCB1 gene
are potential causes of this variance. In fact, the ABCB1 gene
that codes for P-gp is extremely polymorphic; more than 100
SNPs have been found so far, and each one may have an
impact on the transporter's expression and/or functionality.
Kerb146 has recently reviewed the location and frequency of
the most prevalent ABCB1 SNPs.

Evidence available  on
pharmacogenomics

Pharmacogenetic effects have been noted for opioid
transporters (like P-glycoprotein), receptors (like and others),
responses to opioids. OPRMI), drug
metabolism, and signal transduction pathways (such as
ANKKI1) neurotransmitter enzymes (like COMT) and
enzymes (like CYP2D6). In spite of With the discovery of
several potential functional gene variations, the majority of
these still need to be confirmed in bigger human samples,
hence few are considered clinically actionable, which means
that only a limited number can be utilized.

currently opioids  and

and individual

CYP2D6 (member 6 of cytochrome P450 family 2 subfamily
D)

With regard to actionable opioid variations, the CYP2D6
(cytochrome P450 family 2 subfamily D member 6) gene
provides the most compelling data. About 25% of popular
drugs are metabolized by the CYP2D6 enzyme, which is

mostly expressed in the liver and is encoded by the CYP2D6
gene [28]. It is the main metabolic pathway for common,
significant drug classes used in palliative care, such as
tricyclic antidepressants, antihistamines, serotonin selective
reuptake inhibitors, and certain antiemetics [29]. A significant
amount of the regularly used opioids in the globe are codeine,
tramadol, oxycodone, and hydrocodone, all of which are
partially metabolized by CYP2D6 [30]. The combination of
each person's inherited alleles determines the metabolizer
phenotype, or CYP2D6 enzyme function.. Among the search
phrases were phenotypic descriptors (analgesia/toxicity,
cancer pain, neuropathic pain, nociceptive pain) and opioids
of interest (buprenorphine, codeine, fentanyl, hydrocodone,
hydromorphone, methadone, morphine, oxycodone , tramadol,
opioids.

On March 1, 2022, each database was viewed. While
PharmGKB was last updated on February 5, 2022, CPIC is
updated in real time. Together, these databases create sizable,
globally renowned central annotated datasets on effects of
gene variants on response to opioid medications and pain. The
RAMESES publication criteria were used for narrative
reviews. A narrative review was utilized to comprehensively
gather the most recent research on this subject and facilitate a
more in-depth narrative-style debate on its relevance to
palliative care, thereby establishing an intersection between
the two fields.

The current limitations of pharmacogenomic-guided
prescription
Although clinically relevant data exists for

pharmacogenomics and opioids, worries over the cost-benefit
ratio of existing or potential of CYP2D6 genotyping. Ideally,
pharmacogenomic testing should be conducted prior to
therapy to aid in making decisions. However, in reality,
pharmacogenomic testing most likely takes place following a
patient's referral to palliative care teams, meaning
Inappropriate opioid use may have already caused toxicity in
certain patients. Retrospective PGx testing might still be
useful. explain adverse impacts or inefficiency, and provide
more confidence in later treatment decisions. Given the
current evidence, it is unknown what percentage of patients
may benefit depending on whether the test is being performed
for all actionable variants or only specific variants of interest.
Nowadays, most opioid pharmacogenomic testing are either
self-funded or acquired through research projects. Most
physicians are not equipped to interpret pharmacogenomic test
findings, advise patients on where to get tested, or understand
the latest pharmacogenomic information [16]. Since opioid
pharmacogenomic testing is not yet the norm, self-funded
tests might be utilized.

variations of interest with recognized labs Lastly, while
scheduling the test for maximum clinical value, the
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turnaround period of several weeks must be taken into
account. Palliative care options are available. taking care to
reflect the advancements made in the field of personalized
oncology, specifically to support opioid pharmacogenomic
testing via research initiatives while also training and
educating medical professionals in the field. in summary, the
only pharmacogenomic drugs that now support and influence
the prescription of opioids, both now and in the future, are
codeine and tramadol. However, the pace of research in this
where additional opioids, like methadone (CYP2B6) and
oxycodone (CYP2D6), are present. already offer some proof
of pharmacogenetic connections to medication response, and a
number of other genes, some of which have been studied in
more opioids than the others.

Clinical validation is necessary for these encouraging
outcomes, and it's possible that worldwide norms in this field
may soon grow. Patients now have more access and
affordability thanks to the pharmacogenetics tests' increasing
turnover and declining costs
More and more, clinicians will be asked inquiries on this and
be requested to furnish details and advice regarding this field
of care According to the available data, pharmacogenomic
testing should concentrate on the CYP2D6 gene and its
actionable variations if it is intended to be incorporated into
the practice of prescription opioids. Pharmacogenomics is a
potentially significant field of broad understanding, and
palliative care, like other medical specialties, will be affected
and impacted by this body of information more and more.

CONCLUSIONS

Evidence from the studies discussed in this review suggests
that opioid genetics could be a wuseful strategy for
accomplishing the objective of individualized pain
management. Prescription procedures could be enhanced by
PGx, allowing for safer and more efficient use of
pharmaceuticals. COMT, CYP2D6, CYP3A4, CYP3AS
Important genes including ABCB1, OPRMI1, and OPRDI
ought to be tested for in analgesic genetic studies. With the
help of PGx guidelines, physicians may reliably prescribe the
best medications at the right dosages, which should save
healthcare payers money and help address the present opioid
issue.

Even though this gene collection has produced encouraging
results, our understanding of the routes and mechanisms
influencing pain response limits the strength of all the
evidence.
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